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GENERAL LUBRICATION

The selection of the proper lubricant and its
correct application at regular intervals does much
to increase the life and operation of all moving
parts of the vehicle, Consequently, it is important
that the correct grade of oil or grease, as noted in
the following pages, be used.

ENGINE LUBRICATION

Proper selecuon of the oil to hc nmd will add
much to the p

OIL GAUGE

‘When starting a cold engine, it will be noted
that the oil gauge on the instrument panel regis-
ters a high oil pressure, As the engine warms up,
the pressure will drop until it reaches a point
where changes to higher speeds will raise the
pressure very little, if at all,

If the oil pressure registers abnormally high
after the engine is thoroughly warmed up, an in-

and long life of the engine.

It is imperative that the recommended light oils
be used in the engine during the break-in period.
Light oils assure a better breaking in of the en-
gine as !hry assure ease of starting, prompt flow
of a suffi ity of oil to the beari less
friction between maoving parts, less wear of mav-

ing parts, ete.

ction should be made to ascertain if the oil
lines and passages are plugged up.

LUBRICATION FIRST 500 MILES

The engine crankcase of all new cars is filled
with a light body “breaking-in" oil at the factory
and it is recommended that this oil be used for
the first 500 miles.
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At the end of the first 500 miles, the crankcase
should be drained—when hot—-and refilled to the
proper level with the recommended oil.

LUBRICATION AFTER 500 MILES

After the first 500 miles the crankcase oil
should be selected to give the best performance
under the climatie and driving conditions in the
territory in which the vehiele is driven,

FALL-WINTER-SPRING-SUMMER

During the colder months of the year, an oil
which will permit easy starting at the lowest
atmospheric temperature likely to be encoun-
tered, should be used

When the crankcase is drained and refilled, the
crankease oil should be selected, not on the basis
of the exisling temperature at the time of the
change, but on the lowest temperature antici-
pated for the period during which the oil is to
be used.

Unless the crankease vil is seleeted on the basis
of viscosity or fluidity at the anticipated tempera-
ture, difficulty in starting will be experienced at
each sudden drop in temperature.

The viscosity grade of crankease oil will, there-
fore, depend upon the climatic conditions under
which the vehicle will operate. The grades best
suited for use in an engine at the various tem-
peralures are shown in the following table,

T you anticipate that

the lowest atmospheric Use the grade

temperature will be: Indicated:

Notlower than 32°F. | S.AK. 20W or
above zero SAE20

Not lower than 10°F. SAE 20W
above zero -

Not lower than 10°F. SAE 10W
below zero

Below 10°F. below zero | S.A.E. 5-W (see note)

NOTE: S.A.E. 5W oils are particularly
] during low temp
becavse of their easy sterting and quick
flow characteristics. The ecasy starting
characteristics of these oils greatly reduce
the drain on the battery in cold weather.

The S.AE. 5W oils designated “For Service
MS" are similar in viscosity, or “Body,"” al engine
operating temperatures to high quality S.AE.
10W *oils and give equivalent lubrication protec-
tion and oil economy. These vils are intended for
use under all operating conditions and under all
atmospherie temperatures that may be encoun-
tered when below zero temperatures may be ex-

kmh2003

pected—they may be retained in the crankcase
during the warmer days that occur during the
winter season.

Figure 1 shows the data in the above table as
it would appear on a thermometer—the lowest
temperature at which the indicated grades of oil
will permit easy starting.

NOTE: When in doubt use the lighter
grade of oil. The use of S.A.E. 20W is
recommended rather than S5.A.E. 20 if
freezing temperatures are anticipated.

The use of SAE, 20W or S AE. 20 during the
summer months will permit better all around per-
formance of the engine than will the heavier
body oils, with no appreciable increase in oil
consumption,

MAINTAINING
OIL LEVEL

The oil gauge rod 1o
(fig. 2) is mnrkﬁd 100
“Full” and “Add 0il”
These notations have 50 SAE O 30
broad arrows pointing L8o
to the level lines.
The oil level should 170+
be maintained be- L60-
tween the two lines,
neither going above 50+
the “Full” line nor L 404
under the “Add Oil” | |SAE NO 20
line, 307

Check the oil level 204
frequently and add oil 20 -w
when necessary. Al- F 104
ways be sure the Lo |ZEROQ
crankease is full be -
fore starting on a long [la'M
drive. 204

10-wW PLUS

NOTE: It is odvisable, O eeAs ok
when taking @ long -
trip, to recheck the oil
level after the first 100
miles of the trip. This is
a pr y meas-

wre, due to the pos-
sibility of crankcase
dilutien which would
give @ false oil level reading. The diluents which
are wsually the result of incomplete engine warm-
up (traveling short distances) are driven out of the
crankcase with high speed driving or sustained
normal engine operating temperatures.

Fig. T—lowest Starting Tem-
peraturs for Oils Indicated

WHEN TO CHANGE CRANKCASE OIL
Oils have been greatly improved, driving con-
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ditions have changed and improvements in en-
gines, such as the crankcase ventilating system,
have greatly lengthened the life of good lubricat-
ing vils, However, to insure contlinuation of best
performance, low maintenance cost. and long en-
gine life, it is necessary to change the crankcase
il whenever it becumes vonlaminated with harm-
ful forcign materials, Under normal driving con-
ditions draining the crankcase and refilling with
fresh oil every 2000 to 3000 miles is recornmaended.

Under the driving conditions described in the
following paragraphs, it may become necessary to
drain the erankease oil more [requently.

Frequent long runs at high speed, with the
resultant high engine operaling temperatures,
may oxidize the oil and may result in the forma-
tien of sludge and varnish. While no definite
drain periods van be recommended under these
conditions, they should be more [requent than
under normal driving conditions.

Driving over dusty roads or through dust
storms introduces abrasive material into the en-
gine, Carburctor air cleaners decrease the amount
of dust that may enter the crank . The fre-
quency of draining depends on ﬂwmt; of dust
conditions and no definite draining periods can be
recommended, but should be more frequent than
under normal driving conditions,

Short runs in eold
o weather, such as city
/3 driving and excessive
e idling, does not permit
"" thorough warming up

of the engine and water
may accumulate in the
erankease from conden.
sation of moisture pro-
duced by the burning

1 of the fuel, Water in the
o erankcase may freeze
and interfere with
proper oil eireulation.
It also promotes rusting

and may cause clogging
ol vil s wnd prss-
ages. Under normal
driving conditions this water is removed in the
form ol vapur by the crankecase ventilator, How-
ever, il water accumulates, it should be removed
by draining the crankease as [requently as muy
be required.

Fig. 7—0il Gauge Rod

It is always advisable to drain the crankecase
only after the engine has become thoroughly
warmed up or reached normal operating tem-
perature, The benefit of draining is, to a large
extent, lost il the crunkeuse is drained when the
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engine is cold, as some of the suspended foreign
material will cling to the sides of the oil pan and
will not drain out readily with the cold, slower
moving oil. Flushing the erankease with oils or
solutions other than a good prade of SAE 10W
engine oil is not recommended.

CRANKCASE DILUTION

Probably the most serious phase of engine oil
deterioration is that of crankcase dilution which
is the thinning of the oil by fuel vapor leaking
by pistons and rings and mixing with the oil.

Leakage of fuel, or fuel vapors, into the oil pan
mostly oceurs during the “warming up” period
when the fuel is not thoroughly vaporized and
burned.

AUTOMATIC CONTROL DEVICES TO
MINIMIZE CRANKCASE DILUTION

The Chevrolet engine is equipped with auto-
matic devices which aid greatly in minimizing the
dunger of crankcase dilution,

Rapid warming up of the engine is aided by
the thermustatic water temperature control which
automatically prevents circulation of water in the
cooling system until it resches a pre-determined
lemperature.

Thermostatic heat control on the exhaust mani-
fold during the wurming up period, automatically
directs the hot exhaust goses against the center
of the intake manifold, greatly aiding in proper
vaporization of the fuel,

Sparing use of the choke reduces danger of raw
or unvaporized fuel entering the combustion
chamber and leaking into the oil reservoir

An efficient crankease ventilating system drives
off fuel vapors and aids in the evaporation of the
raw fuel and water which may find its way into
the oil reservoir,

CONTROL BY CAR OWNERS UNDER
ABNORMAL CONDITIONS

Ordmnarily the above automatic control devices
will minimize or eliminate the danger of erank-
case dilution. However, there are abnormal con-
ditions of service when the car owner must aid
in the control of crankease dilution.

Short runs in cold weather, such uas city driv-
ing nnd excessive idling da not permit the thar-
ough warming up of the engine nor the efficient
operation of automatic control devices, It is rec-
ommended that the oil be changed more often
when the car is subjected to this type of opera-
tion.
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Poor mechanical condition of the engine, such
as scored cylinders, poor ring fit, sloppy or laose
pistons, faulty valves and poor ignition will in-
crease erankease dilution.

Poor fuels which contain portions hard to ig-
nite and slow to burn will increase crankcase
dilution. Use a good fuel,

WATER IN CRANKCASE

Serious hubrication troubles may resull in cold
weather by an accumulation of water in the oil
pan. This condition is, as a rule, little understood
by the car owner. To demanstrate the chief cause
of water in the oil pan, hold a piece of cold
metal near the end of the exhaust pipe of the
engine and note the rapid condensation and col-
lection of drops of water on it. The exhaust gases
are charged with water vapor and the

gine such as excessive blowby or improper car-
buretor adjustment.

TYPES OF OILS

For maximum proteetion of Chevrolet engines
under all general driving conditions, the oils des-
ignated for “Service MS3" or “Service MS-DG”
are recommended, Oils designated “Service DS”
are not generally required for automobile en-
gines, however, such oils may be used to advan-
tage under severc stop-and-start service during
cold winter months. The following chart shows
the various oil classifications and their previous
designations:

these gases sirike a cold surface, they will con-
dense, forming drops of waler.

A slight amount of these gases pass the pistons
and rings, even under the most favorable condi-
tions, and cause the formation of water in the oil
pan, in a greater or lesser degree, until the en-
gine becomes thoroughly warm, then the crank-
case will no longer act as a condenser and all of
these gases will pass out through the crankease
ventilator system.

Short runs in eold weather, such as eity driv-
ing, will aggravate this water forming condition.

CORROSION

Practically all present day engine fuels contain
a small amount of sulphur which, in its natural
form, is harmless, This sulphur, however, when
it burns, forms a gas, a small portion of which is
likely to leak past pistons and rings and reacting
with water when present in the oil pan forms a
very corrosive acid. The more sulphur in the fuel
the greater the danger from Lhis type of corrosion,
This is a condition which cannot be wholly cor-
rected, but it may be reduced to a minimum by
proper care of the engine.

As long as the gases and internal walls of the
crankease are hot enough to keep water vapor
from condensing, no harm will result. However,
when the engine is run in low temperatures,
moisture will collect and unite with the gases
formed by combustion resulting in an acid forma-
tion. The acid thus formed is likely to cause seri-
ous etching or pitting which will manifest itself
in excessively rapid wear on piston plas, cam-
shaft bearings and other moving parts of the en-
gine, oftentimes causing the owner to blame the
ear manufacturer or the lubricating oil when in
reality the trouble may be traced back to the
character of fuel used, or a condition of the en-
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P“g:fm Type of Serviee CNI eu:ﬂ-
Desiguation Operating Condition Gtk
Light and Favorable | Service
Regultr | Gasoline Engines) ML
v Moderate | Serviee
Premium (Gasoline Engines)
Moderate to Severe Service
(Gasoline Engines) | MM or MS
Severe
Heavy (Gasoline Engines) Service
Duty Light and Favorable | MS or DG
(Diesel)
Severe Service
(Diesel) | DS

S.ALE. VISCOSITY NUMBERS

The viscosity of a lubricant is simply a meas-
ure of its body or fluidity. The oils with the lower
5.A.E. numbers are lighter and flow more readily
than do oils with the higher numbers.

The S.AE, numbers constitute a classification
of lubricants in terms of viscosity or fluidity, but
with no reference to any other characteristic or
property.

These 5.A.E. numbers have been adopted by

ically all oil ies and no difficulty
should be experienced in oblaining the proper
grade of lubricant to meet seasonal requirements.

VISCOSITY GRADES OF OIL

The S.AE Viscosity Numbers constitute a
classification for erankease lubricating oils in
terms of viscosity only. Viscosity numbers with-
out an additional symbol are based on the viscos-
ity at 210°F. Viscosity numbers with the addi-
tional "W are based on the viscosity at 0°F. The
viscosity of oils included in this classification for
use in crankcases shall not be less than 39 SUS
at 210°F. Other factors of oil character or quality
are not considered.
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| niv, 3
5% | Viscasity Wange, Saybolt Uslv. Sec

Viscasity ALOE ‘ ALz
Number —
| Minimum | Maximue | Min
SW | - 4000 | — ‘ -
10W | 6000 |Lessthan ~— 3=
|(Note A)| 12000
20W ‘ 12000 |Less than| - -
|(Note B) | 48000
= = 45 |Lessthan 58
30 - - 58 | Lessthan 70
40 — == 70 | Lessthan 85
50 - —~ 85 | Less than 110

Note A: Minimum Viscosity at 0°F. can be waived
provided viscosity at 210°F. is not below
40 Saybolt Seconds Universal.
Note B: Minimum Viscosity at 0°F. can be waived
provided viscosity at 210°F. is not below
45 Sayholt Seconds Universal.
‘WATER PUMP
The water pump is of the ball bearing type,
lubricated at the time of manufacture and is per-

manently sealed, This type pump requires no
further or additional lubrication.

CARBURETOR ACCELERATING PUMP
1949 Models

Every 5000 miles, remove the dust cover and
saturate the felt ring on the carburetor pump
lover shaft with light oil or engine oil.
GENERATOR

Fvery 1000 miles put a few drops of a light oil,
or engine oil, in the 2 oil cups. Do not “aver-oil”

as exeessive oil will flow into the commutator
causing it to become “gummed up” or sticky.

STARTING MOTOR

Starting motor end frames are equipped with
oil-less bearings which do not require lubrication,
STARTER SOLENOID

A few drops of engine oil should be used on
the pivots of the starter shift lever mechanism.
Do not oil solenoid plunger.

DISTRIBUTOR

Lubricant cup located on side of housing is
filled with chassis lubricant, Turn cup down one
turn every 1,000 miles. Distributor cap (1950-52
models) should be removed every 5,000 miles,
then remave rolor and place a few drops of S.AE.
10 engine oil on felt wicking in top of cam. Apply
a small amount of petroleum jelly on distributor
cam surface by holding a clean cloth which has
been soaked in jelly against it while eranking
starter,

POWERGLIDE TRANSMISSION
Check oil level with engine idling, parking
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brake set, transmission warm and control lever in
Neutral (N) position. Add only “Automatic
Transmission Fluid Type “A,” bearing an AQ-ATF
number when level reaches “add 1 qt.”" mark on
oil level rod. Do not allow dirt to enter filler tube.

Drain and refill the Powerglide transmission
every 25,000 miles. Before draining, warm trans-
mission up to operating temperature. Complete
draining is accomplished as follows:

1. Remove transmission case drain plug — this
draws oil from transmission case.

2. Alter transmission is completely drained, in-
stall transmission case plug.

3. Remove dip stick and refill transmission with
five (5) quarts of Automatic Transmission
Fluid "Type A"

4. Start engine, and allow to idle for a few
minutes in Neutral position and then check
oil level. If necessary add oil to bring up to
full mark on dip stick,

REAR AXLE AND STANDARD
TRANSMISSION

The passenger car hypoid rear axle operates
under the most severe lubrication conditions at
high speed and requires a hypoid lubricant which
will meet this condition.
Recommended Lubricants

Rear Axle —S.AE. 90 “Multi-Purpose” gear
lubricant,

S.AE, 90 Tr i

eral Oil gear lubricant,

S.A.E. 90 “Multi-Purpose” gear

lubricant,

CAUTION: Stroight Mineral Oif gear lub-

ricants must nof be used in Hypoid rear
axles.

Tr: i

or Min-

The S.AE. 90 viscosity grade is recommended
for year round use. However, when extremely
low temperatures are encountered for protracted
periods during the winter months, the S.AE. 80
viscosity grade may be

“Multi-Purpose” Gear Lubricants

Gear lubricants that will satisfactorily lubricate
hypuid rear axles have been developed and are
commonly referred to as "Multi-Purpase” gear
lubricants,

These lubricants can also be satisfactorily used
in transmissions, steering gears, and universal
joints requiring a fluid lubricant,

“Multi-Purpose” gear lubricants must be care-
fully compounded and of the latest non-corrosive
type and of proven quality, The lubricant manu-
facturer must be responsible for the satisfactory
performance of his product. His reputation is the
best indication of quality.
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Lubricant Additions

The lubricant level in the axle and transmission
housings should be checked periodically.

It is recommended that any additions required
to bring up the lubricant level be made using the
same type lubricant already in the housing,

‘When checking lubricant level in transmission
or rear axle the unit being checked should be at
operating temperature. With unil at operating
temperature the lubricant should be level with
bottom of the filler plug hole. If the lubricant
level is checked with the unit cold the lubricant
level should be % inch below the filler plug hole.

Lubricant Changes

While sessonal changes of the lubricant are not
required, it is ded that the h be
drained and mﬁlled with the recommended lubri-
cant at least twice a year, or every 6,000 to 10,000
miles,

It may be necessary and desirable to drain rear
axles and transmissions in vehicles subject to
severe service more frequently than recom-
mended above. In any event use a light Aushing
oil to flush out the housings when draining.

CAUTION: Do nof use waler, steam, kero-
sene, gasoline or alcohol to fMlush units.

UNIVERSAL JOINT

Universal joints are of the enclosed type which
are bushing equipped and receive lubrication
from the transmission. Additional lubrication is
not necessary. The universal joint housing should
be filled through the speedometer driven gear
hole for initial lubrication after a repair operation,

CAUTION: Under no circumstances should
any of the soap type lubricants such as
chassis lubricont, fibrous universal joint
lubricants, efc., be used in lubricating the
enclosed bushing type universal.

FRONT WIIEEL BEARINGS
It |s ecessary to r-:mmm the wheel and hub
k ings. The bearing
assemblies should be clr.-armd belore repacking
with lubricant. Do not pack the hul betweun the
inner and outer bearing assemblies or the hub
caps, as this excessive lubrication results in the
lubricant working out into the brake drums and
linings.

Front wheels of all passenger car models are
equipped with ball bearings and should be packed
with a high melting point front wheel bearing
lubricant.

The proper adjustment of front wheel bearings
is one of the important service operations that
has a definite bearing on safety. A car with in-
properly adjusted front wheel bearings lacks
steering stability, has a tendency to wander or
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shimmy and also increases tire wear. In an effort
to provide for more accurate adjustments the
spindles arc drilled both vertically and horizon-
tally and the adjusting nuts are slotted on al] six
sides. For adjustment procedure, see “Front
Wheel Bearings—Adjust” in Section 3.

REAR WHEEL BEARINGS

The rear wheel bearings receive their lubri-
cation from the rear axle. When installing bear-
ings which have been cleaned repack with smooth
type grease.

SPRING SHACKLES

The spring shackles used at the rear end of
the rear chassis springs are the rubber bushed
type.

Rubber bushings are also used at the front of
each rear spring and at the spring seats. These
bushings must not be lubricated or sprayed
with oil.

BRAKE AND CLUTCII PEDAL

These pedals, lubricated at the time of assem-
bly, should not require further ]ubr‘:catiun. How-
ever, should pedal operation become “sticky,”
remove the plug, insert lubrication fitting and fill
the reservoir with chassis lubricant. Remove
lubrication fitting and replace plug.

CAUTION: Be very careful net to get any
lubricant on the nearby rubber parls.

STEERING GEAR

The steering gear is filled at the factory with a
special all-season gear lubricant. Svasonal change
of this lubricant is unnecessary and the housing
should not be drained. Whenever required, addi-
tions should be made using a lubricant which, at
low temperatures, is fluid and will not “channel”
or cause “hard steering” and which will provide
satisfactory lubrication under extreme summer
conditions. Stecring gear lubricants are marketed

many oil companies and either “Multi-Pur-
pose” or “Universal” gear lubricants are satisfuc-
tory to use.

The pipe plug is installed in its particular loca-
tion in the steering gear housing to prevent over-
lubrication, generally oceasioned by the use of a
pressure gun. Overlubrication of this unit might
resull in forcing lubricant up the steering gear
tube to the horn button and steering wheel,

On 1953 models equipped with power steering
gear, check level in gear box by removing com-
bination vent and filler plug. Use same gear lube
as specified for standard steering gear and bring
to level of plug hole. Cheek fluid in pump reser-
voir. Add Automatie Transmission Fluid bearing
an AQ-ATF number to bring level to full mark
on reservoir tank.
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GEARSHIFT CONTROL HOUSING

This mechanism, is lubricated at the factory
and should require no further lubricant. If shift-
ing effort becomes “sticky”, remove cap from
gearshift control box and fill box with a soft

smooth grease.
SHOCK ABSORBER
The shock absorbers used, front and rear, on all

passenger cars are permanently sealed and
i i other than 1

CHASSIS LUBRICATION

For chassis lubrication, consult the lubrication
chart, Figure 3 shows the points to be lubricated
and how often the lubricant should be applied.

The term “chassis lubricant” as used in this
manual, deseribes a semi-fluid lubricant designed
for licati by 1 p gun
equipment. It is composed of mineral oil (300 to
500 seconds Saybolt Universal viscosity at 100°F)
combined with approximately 87 soap, or soaps
which are insoluble in water.

BODY LUBRICATION

Many of the annoying squeaks and noises that
orcur in closed bodies are due to neglecting a
very important maintenance service which all
bodies should reecive regularly.

The movable mechanical parts of the body are
lubricated at the factory for easy operation and
to eliminate squeaks caused by frictional contact.
This lubrication should be maintained and
replenished at periodic intervals.

Most body lubrication points do not carry
heavy loads like the chassis, and for this reason
many of the points do not require as heavy nor
as frequent lubrication as the chassis points.

For body lubrication, a specific kind of lubri-
cant, the one best suited for individual points,
should be used. Knowing what to use and where
to use it, together with a little care and cleanli-
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ness, will bring many returns in the satisfaction
and pleasure of driving a car properly serviced.

For exposed surfaces, such as door checks, door
lock bolts, lock striker plates, dovetail bumper
wedges, ete,, apply a thin film of light engine oil.

Where oil holes are provided in body parts a
dripless oil can be safely used, but any lubricant
should be used sparingly, and after application all
excess should be carefully wiped off.

The seat adjusters and seat track, ordinarily
overlooked, should be lubricated with cup grease,
graphite grease, or dripless oil-used sparingly.

There are other points on bodies which may
occasionally require lubrication and which are
difficult to service. Window regulators and con-
trols are confined in the space between the uphol-
stery and the outside door panel and, while it
is possible in some cases to apply oil by drops to
a long wire leading to the operating mechanism,
it is not a practical procedure, as extreme care
must be taken to keep the oil from contacting the
trim on the inside of the door. Easy access to the
working parts may be made by removing the trim.
Dour and trunk lid weatherstrips and hood
rubber bumpers should be lightly coated with a
rubber lubricant such as Ru-Glyde.

Overluhrication

Excessive lubrication of body parts usually
eauses more complaints than lack of lubrication.
If a soft, dark grease is applied to a door lock bolt
or a dovetail wedgeplate on the exposed face of
the door, a slight brush across this soft grease
'may ruin a gown and spoil the entire evening for
the owner and others. Too much lubrication
applied to exposed parts serves no good purpose.
It is not only a waste of material but is a con-
tribution to serious complaints.

Lubricate only where squeaks develop, or
where conditions indicate that the addition of
lubricant is desirable for easier operation of
individual units or points,
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POINTS OF LUBRICATION

. Lower Control Arm (Front—1 each
TR yiars o i T o TR A e 1000 miles
Lower Control Arm (Rear—2 each
WO v aw das! veeeens 1,000 miles
. Upper Control Arm (Front—1
each side) ...,.. Balbs e S B e 1,000 miles
. Upper Control Arm (Rear—2 cach
b 1) A — .. 1,000 miles
. Front Wheel Bearings L 10,000 miles
Kingpin (2 each side).. .. 1,000 miles
Tie Rod (2 each side). . - 1,000 miles
. Steering Gear ,...... <. 1,000 miles
Air Cleaner i viiieesiaa +++ 2,000 miles
Steering Column Gearshift
Control o vvs emsn wveeeeen . 10,000 miles

1L
12,

18,
19,

20,

Tranamission o iy Bee Page 0-5
Rear Axle ...See Page 0.5
. Generator (2 oll cups). . 1,000 miles
. Distributor (1 cup)............ 1,000 miles

. Clutch and Brake Pedal Shaft. 10,000 miles

. Throttle Bell Crank ......,.. ++ 1,000 miles
. Carburetor Accclerator Pum;

Shalt (1949 Models) ......... 5,000 miles

Solenoid Linkage ...... ... ... 1,000 miles

Steering Connecting Rod (1 each

end)’ civiseraiia AR S 1,000 miles
Steering Idler and Third Arm
2 placel) (iocuoorimeniiss .+« 1,000 miles

LUBRICANT KEY

CL Chassis Lubricant
EQ Light Engine Oil
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WE Wheel Bearing Lubricant
SG  Steering Gear Lubricant




SECTION 1
BODY

CONTENTS OF THIS SECTION

Body General Descrlpuon ........ e —
Service Operations. o 2
Door Adjustments. ... .
Convertible and Sport Coupc et
Careof Trim.............
Keys and Locks. . .

Body General Deseription, ..., .
Serviee Operations. .

DOt o5

Window Garnish Muldmz

Inside Handles. ... ...

Arm Rest. . .... il B )
Trm P cvvavonnss i giaasiaaios 198
Outside Handle, . ................... 13
Qutside Handle Safety Lock. ......... 1-4
Glass Run Channel. .., .., vessn Jed
Ventilator Division (“hanne]ﬂ v einaineime: 14
Convertible Door Ventilator. . .. 1-5
Window Regulator. ..., ., .. 1-b

Lock Remote Control . .
Lock Assembly. ., ..

Lock Striker. .
Ventilator Assembly .
Ventilator Glass. ... ..
Ventilator Regulator

Check Link. Hi i

Front Door aml or Ilmges .......... 19
Rear Door and /or Hinges.

Rear Door Glass Run Channel 1-10
Door Bealing. . ..cocoemssizs v 101

Window Glass

Windshield—Two Piece. . ...
Windshield —One Piece. . .

Rear Quarter Window. . ..........,.. 1-16
Regulabor TyYPa. ..covcvmsnsvspmmens 1-
Bliding Type. . .
Stationary Type. .

Convertible and Sport, Coupe -16

Back Window..... 1-17

Moldings............ 1-18

Door Reveal and Delt. .. 1-18

Door Outer Panel Lower. . 1-19

Center Pillar Upper Molding. . . 1-19

1-2

-2
1-20
120
142
; 1-44
Page
Belt Molding . 119
Upper Side Molding . 119
Reveal Molding. . 1-19
Door Fender Shield. . 120
Rear Quarter Fender Shield . 120
Front Seat. 1-20
Seat Assembly 1-20
Tilt Seat Back . 1-20
Seat Adjuster. . Lo 121
KRobe Cord. . .. e o121
Beat Baek, ;. cou v oo 1-21
Rear Seat Back............cooi0inne 1-21
Ree.rQuan;erTﬁm_ 1-22
Headlining. . . .... 1-23

Tnstrument Panel.
Compartment Door
Compartment Box 5k
Compartment Door Lock
Windshield Wlpﬂ.r!

Motor . . P

Trausrmssmn‘ kA3 e

Adjustment
Gasoline Filler Door 1-26
Rear Cumpartment ........... soes NP0

Lis L 1-26

5= 1-26

Lid Lock ‘qtnlcar 1-26

Lid Lock Arl]ustmcnt e 127
Water Leaka. ............... R [
Door Adjustments—1949-52, . e 1-27
Checking for Door ’Vl!sallgnment AT
Adjusting Door Hinges.,............ 1-28
Typical Door Adjuatmean vainieveiis 18R
Door Adjustments—1953 . 130
Free Wheeling AdJLBtment on Rear Door

Lock. . : n s 181

1‘34"]-52 Mnllek e .. 131

1988 MOdalE. . ....cunvoiuion sinas ivie 1288




BODY 1-2

Page

Convertible and Sport Coupe Adjustments. . 1-32
Convertible Top. . ..... .. TP 1
Front Roof Rail Corner Brace. .. ... . 1.32
Control Link Adjusting Plate—1953. .. 1-33

Hinge Support. . .. . 1-33
Female Hinge......... , .. 1-33
‘Windshield Header Dowels, . . 133

Control Link Adjusting l-']ate—ll“)d 52, 1-34

Hinge Fulerum. . sk vaas 1
Bide RooE Ball, . v svenesuioes . 114
Sport Coupe.......... ek coe. 185
Mechanieal Sealing Strip. ... ... .. 1-35
Hydro-Leetric System . ...._ ... .. ... .. 1-35
1949-50 Models . 135
Checking Fluid Level. . . 1-35
Removing Fluid from System .. 135
Replacing Fluid in System 1-85
Folding Top Operating Valve. .. 1.35

Page

Folding Top Control Rod . , . cee. 136
Testing Procedure. ... 1-36
Pump Pressure. ... ... 5 1-36
Electrical Cireuit. .. ., 137
Service Operations. ..., . ... . . . . .. 1-37
Moraine Pump —1049-52 187
Dura Pump—1949-52 . . 1-38

Hydraulic Motor.
105153 Models, . .

Motor and Pump :

Hydraulic Pump. ... ...

Top Control Switeh . 140
Service Operations 5 e I 11
Folding Top Lift Cylinder_.. . . oo 1-40
Motor and Pamp.................. . 140
Pump Pressure Testing Procedure. . 1-41
Eleetrieal Cireuit.................... 142
Careof Trim......................... .. 142

GENERAL DESCRIPTION

The body front end assembly consists primarily
of a cowl and dash assembly, right and left front
body hinge pillar facing assembly, right and left
front end side rail assembly, windshield inner
frame upper, windshield inner frame division
reinforcoment, right and left dash to chassis
frame brace assembly and an instrument panel
assembly.,

The upper pillar portion of the front end is
formed by a front end side rail assembly and
windshield inner side frame reinforcement. The
lower pillar poriion is formed by a “U” shaped
front body hinge pillar facing and pillar re-
inforcement which are welded o the cowl side
panel and the lower end of the front end side
rail assembly,

The upper end of the cowl side panel is lapped
under and spot welded to the cowl upper panel.
In addition, it is also flanged over and spot
welded to the dash panel. The front body hinge
pillar portion of the panel is flanged over and
spot welded to a “U" shaped front body hinge
pillar facing and its reinforcement which, to-
gether with reinforced supports, provides a
mounting for the front doors.

Instrument panels are integral with the front
end assembly and are spot welded to the front
body hinge pillar facing and the front end side
rail ussembly. Along the lower windshield open-
ing the instrument panel is also welded to the
upper cowl pancl. formmg a pinch-weld flange
over which the windshield rubber channel is
seated,

The roof panel is a one-piece stecl stamping
that covers the complete roof section, It is stamped

&0 as to include the upper portion of the wind-
shield opening, the complete back window open-
ing, and ulso the upper portion of the rear
compartment opening.

The rear quarter side outer panel is stamped so
as to include the rear fender and a wheelhouse
sub-ussembly panel is welded to the inside of
this quarter panel. Access holes and plates are
provided for accessibility for repairs.

The rear body lock pillar section of the rear
quarter panel on sedans is formed by a sedan rear
body lock pillar outer panel. This metal panel
which is welded to the wheelhouse and to the
flanges of the rear quarter side outer panel acts
as a nosing for the rear fender portion of the
outer quarter panel,

The rear compartment or trunk opening is
formed by welding at the junction of the roof
panel, the rear quarter side outer panel, rear
quarter side vuler panel extension and the rear
end panel.

The rear compartment or trunk lid consists of
an inner and outer panel which are spol welded
together along their flanged edges to form a com-
plete unit. The lid is hinged at the top to the
compartment opening with spring loaded box
type hinges and is locked at the bottom to the
rear end panel by a clutch type lock mechanism.
For sealing purposes, the upper section of the
compartment rubber weatherstrip is installed in
the gutter of the opening, the sides and bottom
section of the weathersirip are cemented to the
flanges of the lid.

The tire well is spot welded into the floor for
carrying the spare tire in a vertical position. The



rear floor area is reinforced underneath by longi-
tudinal rear compartment pan metal reinforce-
ment, upper and lower. In addition, the extreme
rear end is reinfurced by a heavy gauge rvar
cross bar which is spot welded to the underside
of the floor.

SERVICE
DOORS

WINDOW GARNISH MOLDING

1. Remove inside safety locking rod knob.

2. On 1949-52 rear doors only, remove the wind
deflector and grommets. The wind deflector
is held to the ventilator division channel by
two eross-head serews.

3. Remove garnish molding screws. Remove
molding by moving it out of position at the
top and then lift upward to free it from the
retaining clips at the bottom.

4. To install, reverse this procedure.

INSIDE IANDLES
1. Depress trim pad and insert special pliers
KMO-601 or other suitable tool between base
of handle and bearing plate to grip handle
retaining spring clip.

. Carefully cxtract the retaining spring, then
remove handle, The bearing plate may also
be removed if required,

3. To replace, reverse this procedure. Before
installation, note the angle of the handle by
ohserving the handle position on the oppo-
site door with windows closed.

e

ARM REST

Doors

1. Remove the two screws holding arm rest
frame assembly to the door inner panel and
remove arm rest.

. To install, reverse this procedure and adjust
as necessary. Slotted holes in the retainer
permit a fore and aft adjustment,

5]

Rear Quarter

1. Remove finishing cover, lower half of arm
rest, by removing three small cross-head
serews holding this part to the arm resi
frame.

. Remove the two screws holding arm rest
frame assembly to the rear quarter inner
panel and remove arm rest.

3. To install, reverse this procedure and adjust
as necessary. Slotted hules in the retainer
permits a fore and aft adjustment.

[
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Doors consist of inner and outer panels which
are spot welded together along their flanged
edyes. inner panels are deep drawn to con-
furm with the body styling and are provided
with loading holes for the installation of hard-
ware and to provide accessibility for repairs.

OPERATIONS

TRIM PAD

1. Remove door window garnish molding,

2. Remove door inside handles and arm rest.
. Remove the trim pad anchor screws,

. With a flat tool, pry both sides of trim pad
loose.

. Lift trim pad from lower relaining channel.
6. To install, reverse this procedure.

ey
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NOTE: In cases where naoils break or pull
loose during removal they should be re-
placed with door trim pad replacement
clips, Part Number 4081772.

OUTSIDE HANDLE
Removal

1. Release the door rubber weatherstrip at the
lock pillar face to expose the flat spring
handle retainer,

e i

Fig, 1—Remeving Outside Handle

2. Pull retainer “B" out until handle can he re-
maved (fig. 1).

Installation

1. Cock lock bolt by pushing to “up” position.

2. With push button depressed, install handle.
When in correct position, the lock bolt will
snap down.

3. Install retainer to position.
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4. Re-cement door weatherstrip using 3-M Syn-
thetic Rubber Adhesive.

OUTSIDE HANDLE SAFETY LOCK

1. Remove door outside handle.

2, Remove retainer snap ring.

3. Remove stop washer, spring and detent
washer, noting relative position of the two
washers,

4. Remove lock cylinder, lock cylinder housing
and push button shaft assembly. This unit
slips out of the door handle casting.

5 Remove handle sealing ring.

6. Remove push button cap by bending up small
ears of cap to disengage from lock cylinder
housing.

7. Remove retainer holding lock cylinder and
push button shaft to housing. A new retainer
will be required at re-assembly,

8. Remove door lock cylinder and push button
shaft from housing.

9. Figure 2 shows lock parts layout.

10. To re-assemble, reverse this procedure.

Fig. 2—layout of Lock Parts
GLASS RUN CHANNEL

1. Lower the glass and remove garnish molding,
inside handles, arm rest and door trim pad.

2. Remove door loading hole cover. On front
doors remuve cover nearest door pillar por-
tion of glass run channel.

3. Through loading hole, loosen stud holding
bottom of glass run channel to door pillar.

4. Pry the glass run channel to release clips
from pinch weld at the door header and
pillar sides. Then, remove glass run channel
by carefully pulling up through door window
opening and extracting from attaching points
at lower end of channel and at spring clip
retainer on door pillar just below window
opening.
CAUTION: Use extreme care nol lo denf
stainless steel bead molding on channel.

@

. Ta install, reverse this procedure, Make sure
when inserting channel in position that the

spring clip on the channel engages its re-
tainer on the door pillar just below the win-
dow opening. Seal loading hole cover during
installation.

VENTILATOR DIVISION CHANNEL (1949-51)

1. Lower the door window and remove garnish
molding, inside handles, arm rest and door
trim pad.

2. Remove screw “A” (fig. 3) holding division
channel to the ventilator at its upper end,

3. Remove two screws “B” holding channel
mounting bracket to upper flanged surface
of door inner panel at lower window opening.

4. Remove the lower nut, washers and adjust-
ing screw “C".

NOTE: Before removal, the length of the
screw projecting out through the hole
should be noted.

5. With the door ventilalor open, swing divi-
sion channel out of position, pull up, and
remove through the window opening of the
door,

6. To install, reverse this procedure.

Fig, 3—Division Channsl Atlachment

Adjustment

1. To adjust the lower end of channel forward
or backward, loosen nut “C" (fig. 3) and
move stud in slotted hole in inner panel the
desired amount.



NOTE: A total fore and aft ad| of
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%“ is provided at this point.

2. Tighten nut “C",

3. To move the lower end of the channel in or
out, adjust the internal stud nut on the in-
side of the inner panel. This nul is accessible
after removing the loading hole cover.

DOOR VENTILATOR ASSEMBLY—
1953 Conv. and Spt. Cpe.

1. Remove door inside hardware and trim pad.

2. Carefully cut the ventilator and door weath-
erstrip indicated at “A” (fig. 4).

3. Loosen the nut “B” and remove bolt “C".

4. Remove two belts “D".

5. Remove ventilator lower pivot shaft retain-
ing bolt “E".

Fig. 4—Convertible Ventilatar Assembly

6. Remove screw “F” from ventilator rear at-
taching bracket,

7. Remove serew “G" holding ventilator divi-
sion channel to door panel flange.

8. Loosen regulator to inner panel attaching
serews “H”.

9. Remove ventilation division channel lower
adjusting stud at the door inner panel.

10. Loosen weatherstrip seal and remove venti-
lator assembly.

11 To install, reverse this procedure. Cement
ends of the weatherstrip indicated at "A” to-
gether and the outer front portion of the
ventilator weatheretrip to the belt molding,
with 3-M  Weatherstrip Adhesive or its
equivalent.

Fore and Aft—Up and Down

1. Louvsen nut “B" and bolt “C" (fig. 4).

2. Loosen two bolts “H".

3. Remove screws and “F" from division
channel and rear bracket.

. Loosen division channel lower adjusting nut.

. Adjust ventilator assembly to desired posi-
tion and retighten bolts and serews.
NOTE: After adjustment it may be neces-
sary to drill new screw holes at “G"
and “F". Sel screw located at “E" con-
trols the friction clamp on the regulator
mechanism,

In and Out

1. Same as steps 1 through 4 indicated above,

2. Adjust “in or out" at the lower adjusting
stud “B” and the division channel adjusting
stud. In cases where seal of the ventilator
weatherstrip has been broken it must be re-
sealed using 3-M Weatherstrip Adhesive or
its equivalent,

o

WINDOW REGULATOR

1. Lower the door window and remove garnish
molding, inside handles, arm rest and door
trim pad

. Remove the loading hole covers,

. Through the loading holes in the door inner
panel remove the four window assembly to

@

Fig. 5—Window Reguloter Mechonism Atachments

sash channel cam serews “A" (fig. 5) so as
to disengage the window lower sash channel
cam from the regulator mechanism,

4. Remove the four screws “B” holding window
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regulator and two screws
tionary eam to inner panel.
. Remove regulator and cam assembly through
the loading holes.
. To install, reverse this procedure, Seal load-
ing hole vovers during installation,

" holding sta-

I

LOCK REMOTE CONTROL

1. Remove garnish molding, inside handles, arm
rest and door trim pad.

Fig. 6—Remole Control Attachment

2. Remove the three rTemote control assembly
attaching serews “A” (fig. 6) from door inner
panel.

Disengage remote control assembly connect-

ing rod from clip "B" on door inner panel

and retaining clip at rod attachment to remote
control.

4. Rotate remote control assembly to disengage
from remote control connecting rod.
NOTE: Remote control assembly spindle
rotates counterclockwise on right hand
doors and clockwise on left hand doars.

5. To install, reverse this procedure.

Adjustment

. Place door lock remote control button in the
locked position.

2. Loosen remote control to door inner panel
SCrews.,

3. Rotate remote control mechanism to remove
all play in the linkage and then tighten at-
taching screws.

L ood

LOCK ASSEMBLY

1. With lock bolt in “down” position, remove
door outside handle,

15}

Remove garnish molding, inside handles, arm

rest and door trim pad.

3. Remove loading hole cover from door inner
panel.

. Disconnect the door lock rod remote control
connecting rod frum lock by removing the
remote control mechanism.

. Remove inside locking rod. On rear doors,
remove the single bolt and washer holding
the inside lock rod lever to the door inner
panel.

6. On front doors only, remove the glass run
chunnel retaining stud on the inner lower
surface of door lock pillar facing.

7. Remave the two door lock screws and wash-
ers from the inner panel facing.

8. Remove the three door lock screws and wash-
ers from the door lock pillar facing.

9. Remove door lock by rotating out of position
and extracting the lock down and out through
the loading hole. On front doors, lock must
be dropped straight down to clear end of
glass run channel,

10. To install, reverse this procedure, first check-
ing to see that lock bolt is in “down" posi-
tion. On front doors the “U" shaped retainer

on the lock housing must be threaded behind
the lower end of the glass run channel dur-
ing installation. This can be accomplished by
pulling the lower end of the glass run chan-
nel out slightly, Seal loading hole cover dur-
ing installation.

-

=l

CAUTION: it is possible to serlously dam-
age the door lock if the door is slammed
shut after the lock bolt has been accident-
ally or intentionally pushed in the “up™
position.

kmh2003
DOOR LOCK STRIKER

1. With a pencil scribe the position of the
striker on the center or rear body pillar.

. Remove the two attaching screws holding
striker 1o pillar and lift out of position.

. To install, place striker in position within
the location designated by the peneil marks.
Hold firmly and re-insiall attaching screws.
NOTE: It is imperative that the deor lack
striker be instolled in a level position so
that it is in proper alignment with the
lack belt on the lock.

Adjustment
Adjustment of the door lock striker plate is

provided by means of floating anchor plates in
retaining cages behind the body lock pillar and
center pillar facings. Serrations on the striker
plates and anchor plates (fig. 7) provide ample
retention to hold the striker plates in the desired
position.

<]

w



To adjust the striker plate, the attaching screws
should be laosened sufficiently to allow the striker
plate to be moved by hand to the desired loca-
tion, Scribing the position of the striker plate on
the pillar with a pencil prior to loosening the
attaching serews will clearly indicate the amount
the striker plate has been moved. Hammering or
blocking the striker plate should never be at-
tempted as damage to the serrations may result
cnusing loss of proper tension. Hammering or
blocking of the striker plate may also result in

Fig. 7—Striker and Anchor P

closing of the lock bolt groove which will seri-
ously affect the operation due to a binding condi-
tion which develops on the lock bolt roller.

VENTILATOR ASSEMBLY (1949-52)

. Remove the door window garnish molding,
inside handles, arm rest and trim pad.

. On front doors, remove the single screw hold-

ing top end of door division channel to venti-

lator frame.

On rear doors, remove the door ventilator

division channel. Also on rear doors that

have stationary ventilator windows break

seal and remove ventilator glass and rubber

glass channel as an assembly.

. Remove retainer screws holding ventilator
frame to the door header.

5 Remove ventilator lower mounting bracket

screws at lower window opening,

Remove ventilator assembly.

-
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. To install, reverse this procedure.
. Check alignment and re-seal using 3-M Auto
Body Sealer.

o
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Adjustment

The spring tension of the ventilator lower
pivot can be adjusted by means of a castle nut
which holds the pivot spring under compression
at the bottum of the ventilator assembly.

VENTILATOR ASSEMBLY (1952-53)

Front door ventilators on 1953 bodies are oper-
ated by a regulator type of mechanism. The venti-
lator division channel is also an integral part of
the ventilator frame. Front door ventilators on
1952 bodies are the friction type with an integral
division channel.

Removal and Installation

1. Remove the door trim pad and loading hole
cover “A" (fig. B).

2. Remove serews attaching ventilator frame
and ventilator regulator to window opening

at “B".

3. On 1953 bodies remove the ventilator pivot
attaching bolt “C" and loosen the regulator
attaching bolts “D".

Fig. 8—Ventilater Assambly

4. Lower the window and at “E” detach clips
and lower the glass run channel out of
position.

. Remove division channel lower stud nut “F".

. Remove ventilator assembly

aoo

To install, reverse the removal procedure
making sure stud and nut located at “F"
and the loading hole cover “A” are sealed
as specified in sealing procedure for door
inner panels.
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Adjustment

To adjust the lower end of ventilator division
channel “forward or backward”, loosen the stud
lock mat “F"™ and move stud the desired amount.
To move lower end of division channel “in or
out” loosen stud lock nut and turn stud in or out
to the desired adjustment, then tighten stud nut.

VENTILATOR GLASS

1. Remove ventilator assembly.

2 Using an oil can or similar means, squirt
gasoline on the glass filler all around the
glass channel or frame to soften the old seal.
When scal has softened, remove the glass
from the channel.

. Thoroughly clean the inside of the plass
channel with sandpaper, removing all rust,
ete.

4. Using new glass channel filler, cut the piece

to be installed iwo inches longer than neces-
sary for the channel. Place this piece of filler,
with the soapstoned side of filler away from
the glass, evenly over the edge of the glass
which will fit into the channel. The extra
filler extending beyond the rear edge of the
glass should be pinched together to hold it
in place during glass installation.
NOTE: One side of this filler (the outside of
the rolll is soapstoned. This is the side
which goes into the metal channel, This
glass channel filler is serviced in two
thicknesses, .032” and .047", to permit
selection of the proper thickness so the
gloss may be installed without the use of
special toois.

e

5. Brush the inside of the metal glass channel
freely with ordinary S.A.E. 10 engine oil
This will enable the glass and filler to slide
freely into the channel. kmh2003

6. Push the glass with the filler around it into
the channel until it is firmly seated. After
the glass is firmly in place, the oil softens
the filler causing it to swell, thereby making
a perfect watertight seal,

. Trim off the excess filler material around the
channel and at the ends of the channel.

8. Il takes 24 hours for the oil to fully affect
the filler. Therefore, water leak tests should
not be made before this period has elapsed.

VENTILATOR REGULATOR-1953

1. Remove the door trim pad.
2. Remove the front loading hole cover from
door inner panel.
3. Disconnect the ventilator lower pivot shaft
i ing cap

from r hanism by
serew at “A" (fig. 9).

Fig. 9=Ventilater Regulater

4. Remove the four (4) screws, indicated at
“B", Remove regulator mechanism through
loading hole.

5. To install, reverse the removal operations.
Apply a ribbon of 3-M Caulking Compound
aleng the upper and side edges of the venti-
lator regulator where it contacts the door
inner panel.

NOTE: Ventilator tension is increased or
decreased by adjusting screw “C7.

CHECK LINK

Link Assembly

1. Remove cowl trim pad (for 194952 model
frant doors only) or center pillar trim (for
all model rear doors).

2. Remove screw holding link to cowl or center
pillar.

3. Remove link.

4. To install, reverse this procedure.

Support Assembly
. Remove window garnish molding, inside
handles, arm rest and door trim pad on all
models except 1953 front doors,
2. Remove loading hole cover nearest door
hinge pillar.
3. Remove screws from door hinge pillar facing
marking position of screws in slotted holes.
4. Remove support assemhly through loading
hole.
5 To install, reverse this procedure.



NOTE: Check link support, Part No.
4561013 is used interchangeably on
both right and left sides, Check part to
moke sure pin that holds roller is staked.
If pin is not staked, make sure that pin
is installed so that head will be up when
installed in the door hinge pillar.

Adjustment

Loosen support assembly on door and move
assembly in or out to decrease or increase re-
spectively the hold open force. Then, tighten
serews securely 1o hold cheek link support in
new position.

FRONT DOOR AND/OR HINGES (1949-52)

Removal

1. Remove screws holding hinge cover plates
to door hinge pillar,

2. Pry out the rosebud fastener “A” (fig. 10),

3. With the door open, remove the screws “B”
that attach the small retaining plate to the
body.

4. Raise the car and remove the horizontal
metal baffle that extends from the front
fender to the frame. This is_necessary to
gain access to the body hinge pillar portion
of the sealing strip,

—.. DOOR W/STRIP OVERLAPS
TOP OF SEALING STRIP

Fig. 10—Hinge Pillar Sealing Strip

3
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Pry out the rosebud fastener “C".
Using a putty knife, pry the cemented edge
of the sealing strip looke from the cow! side

+ panel.

. Scribe the position of the door hinge straps

on the door pillar.

. With a helper holding the door, remove the

three bolts from the door half of each hinge
strap and remove the door.

NOTE: By using care, the door can be re-
moved from the body without removing
the check link. Rotate the door toward the
closed position until the curved end of
the check link strap disengages the check
link suppert.

. To remove the hinge from the body pillar,

remove the body hinge cover plaies, seribe
position of each hinge, remove three bolts
from body half of each hinge strap and re-
move hinges.

. Loosen the portion of the rubber door weath-

erstrip that laps over the top of the sealing
strip.

Pry out rosebud fastener “D".

Pry off clip "E" from the fastener stud at the
lower end of the door hinge pillar. This stud
and fastener locate and maintain the position
of the sealing sirip in relation to the door
bottom weatherstrip,

Using a putty knife, remove the sealing strip
from the door hinge pillar,

. Clean the surfaces of both the body hinge

pillar and the door hinge pillar,

Installation
. Install the upper and lower hinges and cover

3

plates to the body pillar aligning with scribe
marks made at time of removal.

. Cement a new sealing strip to the door hinge

pillar using 3-M Weathersirip Adhesive.
Position the sealing strip by aligning the hole
in the sealing strip with the fastener stud
“E” (fig. 10) and aligning the corresponding
holes in the sealing strip and door pillar fas-
tener “D". The sealing strip is cemented over
the door bottom weatherstrip.

. Install the clip “E” and the rosebud fastener
“p

Use 3-M Weatherstrip Adhesive to cement
the dour upper weatherstrip back in posi-
tion. The lower portiun of this weatherstrip
laps over the door sealing strip.

. Replace door assembly on the body, using

care when engaging the check link strap to
the support assembly, and realign using the
scribe marks made when the door was
removed.
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Raise the car and cement the sealing strip
to the cowl side panel using 3-M Weather-
strip Adhesive,

Install the rosebud fastener “C.

Reinstall the horizontal baffle between the

fender and frame.

. Lower the car and install the rosebud fas-
tener “A", Then, position the retaining plate
and install its attaching screws “B".

10. Replace hinge cover plates to door hinge

pillar.

b
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FRONT DOOR AND/OR HINGES (1953)

Front door hinges on 1953 passenger car bodies
are of the swing out box lype designed with an
integral leaf type door check and hold-open. The
pivot center of this hinge allows the door to
swing outward away from the body. An effective
but less complex door weatherseal construction
is utihzed with this type hinge.

Door and ITinge—Removal

L. Apply masking tape along door edge at hinge
pillar.

2. Open door and scribe locations of hinge
boxes on front body hinge pillar.  kmh2003

3. Support dour and remove attaching screws
and bolts from face of hinge box and from
interior of hinge box.

4. Remove door and attached hinges from body.

Door from Hinge Strap—Removal

1. Remove door trim and hardware.

2. Seribe location of hinge straps on door inner

el

. With the door supported, remove upper
hinge cover plate.

4. Remove hinge o door attaching bells and
carefully slide door from hinge straps.

)

Installation

. Coat all attaching surfaces with 3-M Auto-
body Sealer or its equivalent.

. Position hinges within seribe marks and re-
install bolts,

3. Then reverse removal procedure,
NOTE: The leaf door hold-open must be
lubricated periodically.

[

4. Adjust as necessary.

REAR DOOR AND/OR HINGES—1949-33

Removal

Remove upper and lower hinge cover plates
at the body hinge pillar by removing their
retaining screws.

. Scribe hinge locations with a seribe or peneil.
. With a helper holding the door, remave

T

W

upper and lower hinge bolts al body hinge
pillar,

4. Swing the door toward the closed position to
disenguge the curved end of the link from
the support assembly, then remove the door.

5. To remove hinges from door, remove screws

holding metal weatherstrip to door pillar.
Then carefully break seal between weather-
strip and door pillar with a putty knife. This
will allow metal weatherstrip retainer to be
moved away [rom door for hinge cover
removal,

. Remove upper and lower hinge cover plate

screws and cover plates from door pillar.

. Remove upper and lower hinge bolts from

door and remove hinges.

8. Clean surface of door pillar along area that
weatherstrip is held in position,

Installation

1. If hinges were removed from door, install
them to the door pillar prior to assembling
door to center pillar, aligning with scribe
marks made at disassembly,

NOTE: Lay a bead of 3-M Auto Body
sealer on surface of door pillar and hinge
leaf before installing hinge on door,
When hinge is installed opply o bead
of sealer ta top and bottam of hinge leaf.
Be careful of trimmed parts adjacent to
hinge area..

2. Replace hinge cover plates to door pillar. Then
apply 3-M weatherstrip cement to door [ac-
ing where weathersirip is fastened. Place
weatherstrip and metal retainer in position
and secure with retaining screws.

. Place bead of 3-M Auto Body Sealer on sur-
face of pillar and hinge leaf and assemble
door to ecenter pillar by inserting check link
and installing hinge bolts. Align hinges with
scribe marks made at disassembly and
tighten bolts securely.

4. Place a bead of sealer at top and bottom of
hinge leal und along entire length of area
covered by the hinge cover plates,

5. Install hinge cover plates to center pillar,

-
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REAR DOOR GLASS RUN CHANNEL (1953)

Rear doors have a two section channel consisi-
ing of a short section extending from the door
lower hinge pillar up to the door belt line and a
lung section extending from the top of the short
section around the window opening and down
the door lack pillar. The short section is rotained
at the top by a sliding clip,

1. Remave door trim pad and loading hole
cover.
2. Through loading hole, loosen nul indicated at



“A" retaining short glass run channel see-
tion to door hinge pillar (fig. 11).

Fig. 11—Reor Daar Gl Bun Channs!

3. Remove screw “B from opposite end of run
channel.

4. Lower door glass and carefully pry channel
outward to release rosebud fasteners from
door channel indicated at “C™.

5. Remove channel through window opening.

8. To install reverse this procedure.

Adjustment

The lower ends of the glass run channel may
be adjusted in or out at the two attaching points
“A™ and “B.

SEALING OPERATIONS ON DOOR
INNER PANELS

The following sealing operations should be per-
formed on either the front or rear door inner
panels, if the seals are disturbed in the process
of repair operations, ete.

NOTE: In addition to the sealers outline
below any compuarable sealer may be
used.

1. Apply a ribbon of 3-M Autobody Sealer
across the top and down the side flanges of
each loading hole opening.

2. Apply a ribbon of 3-M Autobody Sealer to
the lower side flange of each loading hole
cover before it is ingtalled. This seal to ex-
tend approximately three inches upward
fram the bottom.

3. After loading hole vovers are installed, seal
the lower offset corners with 3-M Autobody
Sealer.
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4. Apply body tape toall inner panel openings.
Apply 3-M Caulking Compound to the center
division adjusting stud and opening.

6. Apply 3-M Weatherstrip Adhesive to the ex-
posed surface of the regulator spindle hole
sealing washer.

7. Rear doors, seal with 3-M Caulking Com-
pound inner panel cam and arm rest front
attaching holes.

8. Rear doors, apply a bead of 3-M Weather-
strip Adhesive along the joint of the rear
dnor inner panel extending from edge of
lower hinge to edge of upper hinge.

o

WINDOW GLASS

Removal and installation of the door glass on
all madels is similar, On convertibles and sport
coupes it is not necessary to remove the venti-
lator, but it is necessary to move the glass stops
inward and o remove the roller guides.

1. Lower window and remove window garnish

molding.

2. Remove inside handles, arm rest and door

trim pad. kmh2003
. Remove loading hole covers.

. Remove ventilator division channel or venti-
lator assembly.

. Remove the window garnish molding retain-
ing clips.

-
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12—Sash Channel to Com Attaching Scrows

6. Remove the two screws “A” (fig. 12) from

each end of the sash channel to disengage the
sash channel from the cam.
NOTE: These scews are occessible
through the loading holes in the door
inner panel with the window in its
lowered position.

-3

. Carefully raise the glass to an almost closed
position and tilt inward, using care to work
out one of the lower corners at a time so as
not to causc damage.

8. Squirt gasoline on the glass filler along the

lower channel to soften the seal. When the
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seal has softened, remove the glass from the

channel.

Thoroughly clean the inside of the lower

sash channel with sandpaper, removing all

rust, etc.

10. Using new glass channel filler, cut the piece
to be installed two inches longer than the
lower edge of the door glass. Place this piece
of filler, soapstoned side of filler away from
glass, evenly along the edge of the glass
which will fit in the channel. The extra filler
extending beyond the edges of glass should
be pinched together to hold the filler in place
during glass installation.

11. Brush the inside of the metul channel freely
with S.AE. 10 engine oil. Push the glass,
with the filler, into the channel until it is
firmly seated,

12. After the glass is firmly in place, the oil
softens the filler causing it to swell, thereby
making a perfect watertight seal. Trim off
the excess filler material along the channel
and at the ends.

13. Install window glass assembly carefully, en-
gage sash channel with cam and install two
screws “A" (fig. 12) at each end of sash
channel.

14, Replace ventilator division channel, garnish

molding clips and loading hole covers.

Replace door trim pad, arm rest, inside han-

dles and window garnish molding.

Adjustment

Sedans and Coupes

1. The travel of the door glass can be changed
by adjusting the lower section of the venti-
lator division channel in or vut or forward
or backward,

2. The lower section of the glass run channel
on the door lock pillar can be adjusted in or
out. The rear attaching screw hole of the
slationary cam is slotted vertically. By loosen-
ing this serew alignment of the “up” and
“down" travel of the window glass in rela-
tion to the ventilator division and glass run
channels can be made to throw glass travel
forward or to the rear

o

15,
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Sport Coupes and Convertibles

L. Remove door hardware and trim pad.

2. Loosen two glass run adjusting screws on
door lock pillar and move channel in desired
direction.

3. Make corresponding adjustment at ventilator

division channel stud,

. If necessary realign ventilator assembly and
rear quarter window,
NOTE: Up adjustment is made ot the win-
dow stops located at tie top of the door
inner panel.

s

BODY GLASS

WINDSHIELD GLASS AND REVEAL
MOLDINGS (TWO-PIECE)—1949-52

The procedure in the removal and installation of
the windshield glass and its component parts is
accomplished from the outside of the body. The
operations given apply to only hall the windshield
assembly and may be applied to either the right
or left side or the complete windshield assembly
if necessary.

Before windshield removal, protect the paint
finish by masking around the windshield opening.
Also, lay a suitable covering across the hood and
front fender on the side the windshield s being
replaced.

Removal
1. Inside the car, remove the rear view mirror
and center division molding. Also, remove
i dehield fla PR

g spac-
ers, on the side windshield is to be replaced.

NOTE: Screws af bottom, top and side
differ in length,

. Underneath the instrument panel, directly
below the position of the lower reveal mold-
ing on the outside of the cowl, remove the
relaining serows and cup washers which hold
this reveal molding to the top of the cowl.

3. On the outside of the car, remove windshield

wiper arm and blade.

4. Remove center division reveal molding and

lower escutcheon,

NOTE: Barrel nuts and retaining serews

are used to hold outer reveal and inner

garnish moldings to centar division

1

3, Loosen or remove lower reveal molding re-
tainer at center division by loosening its single
screw,

. Remove lower reveal molding outer retaining
screw on front body pillar,

7. Remove lower reveal molding by raising mold-
ing to clear wiper transmission shaft and
sliding it off the center retainer.

8. Remove lower outer corner reveal molding
by unscrewing the single retaining screw,

9. With the palm of the hand against the inside
surface of the glass (fig. 13), carefully force
the assembly outward until the lip of the
rubber channel has been removed from the
pinch-weld flanges of the opening. The glass,
rubber channel and upper reveal molding are
removed as & unit.

NOTE: Hand pressure should be applied
alternately at the upper and lower corners
until separation begins,

=



BODY 1-13

Fig. 13—Remeving Windshield Gloss

10. With the windshield out of position, curl back
the lip of the rubber glass channel and re-
move the upper reveal molding (fig. 14).

NOTE: The windshield upper reveal mold-
ing is retained by o molded groove in
the windshield rubber channel. Due to its
rutaining flange this molding cannot be
removed from the groove in the rubber
channel until the windshield is almost
completely removed from the body epen-
ing.

Fig. 14—Removing Upper keveal Molding

11. Loosen the seal of weatherstrip cement be-
tween the plass and rubber channel. Disen.
gage the rubber weatherstrip from the glass
and lift glass out of body opening (fig. 15),

Installation

Before new glass installation, inspect the con-
tour of the pinch-weld flange for any irregularities
and correct, New glass can be used as a template.
Using a seraper and oleum spirits, remove all old
coment und dry thoroughly. Also, elean rubber

Fig. 15—Disengaging Glass from Weatharsiiip

glass channel. Do not use gascline or similar

product to clean the rubber channel.

1. Before installation, apply 3-M Autobody
Scaler to the flanges of the windshield
opening as indicated in Figure 16.

kmh2003

Fig. 16—Applying 3-M Autobody Sealer 10
Windshield Opening

»

Apply a %" to %" eontinuous head of
sealer along the outside rabbet of the
opening just below the pinch-weld as indi-
cated at (1).

Apply a %" to %" bead of sealer across
the windshield center bar at top and bot-
tom as indicated at (2).

-2
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Insert a strong cord into the pinch-weld cavity
of the windshield rubber channel.
Install windshield glass into rubber channel.
Work channel over edge of glass all around
except at the center division edge,

- To facilitate easy installation, use a mild soap

and water solution and apply this solution
into the upper reveal molding groove in the
rubber channel and also into the center divi-
sion glass cavity of the rubber channel.
Insert the inner end of the reveal molding
into the groove in the glass rubber channel
six inches from the center division, Then slide
it towards the center division until the outer
side section of the molding comes into align-
ment with the rubber channel. When in align-
ment, insert the top and side sections into the
rubber channel and press firmly inta place.
Lower the glass and its channel into the
windshield body opening and move the glass
so that its inner edge enters into the center
division groove of the glass channel.

With a helper, position and hold the glass and
its channel firmly in the windshield body
opening. Then, use the string previously
placed in the pinch-weld cavity of the rubber
channel to pull the inner lip of the channel
wver the pinch-weld (fig. 17).

-
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Fig. 17—Raising Inner Lip of Channel Over Pinch-Weld

After the assembly is in position and before
the moldings are installed, seal as indicated
(fig. 18) using 3-M Weatherstrip Adhesive in
a sealing gun,

a. Seal between outer lip of rubber and glass
as indicated at (3), completely around
opening.

Before garnish molding is installed, seal
under inner pinch-weld lip of rubber chan-
nel as indicated at (4).

To complete sealing, seal all outside reveal
molding attaching screw holes with 3-M
Antobody Sealer,

-8

Fig. 18—Sealing ufter Gloss and Channel ore in Pasition

10. Replace garnish moldings, outside lower re-
veal molding, center division reveal molding
and escutcheon, and wiper arms and blades,

WINDSHIELD ASSEMBLY (1953)

All 1953 Chevrulet body styles utilize a large
one piece windshield The removal and instal-
latton procedure is basically the same for all
body styles, with the exception of the molding
remaval.

Before windshield removal, protect the paint
finish by masking around the windshield opening.
Also, place a suitable covering across the hood
and fenders,

Removal

1. Remove windshield wiper blade and arm
assemblies and wiper transiwissions. Lower
top on Convertibles.

2. Remove windshield garnish moldings, es-
cutcheon and rear view mirror, On converti-
bles remove screw retaining side reve:l
molding to upper windshield pillar,

3. On Sport Coupes, remove rain deflector and
single screw from each windshield side re-
veal molding,
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. Remove instrument panel compartment box
to gain access to belt molding attaching nuts,

. On closed body styles loosen two belt mold-
ing attaching nuts nearest [runt body hinge
pillar. Qn Sport Coupes and Convertibles it
is necessary to remove the entire belt molding,

. Loosen hinge pillar trim on Sport Coupes
and Convertibles to gain access to wind-
shield rubber channel.

. Inside the body loosen the inside lip of the
windshield rubber channel, at the windshield
pinch-weld, with a putty knife,

. Starting at the inside upper corner of the
glass, carefully force the glase assembly out-
ward with the palm of the hand. Repeat this
operation until the lip of the rubber channel
clears the upper pinch-weld flange.

. Carefully work the windshield assembly out-

ward and upward to disengage the rubber
channel lip from the lower pinch-weld flange.
On Bel-Air and 210 series bodies, disengage
the flange of each corner reveal molding “A”
from the belt molding (fig. 19).

Fig. 19—Comer Reveal Molding Disengagemant

10, With a helper carefully lift the entire wind-
shield ussembly from the opening and place
it on a covered bench,

11. Remove the reveal moldings and rubber
channel from the windshield glass.

Installation

of

Before installing new glass, inspect the contour
the pinch-weld flange for any irregularities and

correct. New glass may be used as a template for
this check.

1.
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Clean, all old sealer from the windshield open-
ing and rubber channel with a putty knife and
rags. Do nol use gasoline, oleum spirits or
other solvents to clean sealer from rubber
channel as the channel will be damaged.

2 Install rubber channel around windshield

Blass,

3. Insert atlaching flanges of reveal moldings

into reveal molding groove of rubber channel,

NOTE: Windshield glass is installed with
manufacturers trade mark at the lower
corner,

4. Insert a strong eord into the pinch-weld flange

cavity of the rubber channel, tie cord ends at
bottom center of assembly and tape ends to
windshield glass (fig. 20).

5. With a sealing gun, apply a continous heavy

6.

ribbon of 3-M Autobody Sealer, or its equiv-
alent to the base of rubber channel,

Fig. 20—Card in Finch-Weld Cuvity

Apply a heavy ribbon of sealer at the pinch-
weld flange along cuch side of the windshield
opening and extending out six inches from
each corner.

7. With the aid of a helper, place the windshield

assembly into the body windshield opening.
On Convertibles and Sport Coupes position
windshield assembly slightly ofl center in
opening so b5 lo engage the flange of the side
reveal molding with the windshield pillar,
While pressing firmly from the outside, have
helper on the inside slowly pull the cord
along the bottom only so as to seat the lip of
the rubber channel over the pinch-weld. Pull
cord only as far as the lower corners of the
opening kmh2003

8. On Bel Air and 210 Series bodies {rom the

outside of the windshield, apply pressure
downward nt each lower loft and right corner
s0 as to seat the lower flange of the corner
reveal moldings underneath the belt molding.

9. Continue pulling the cord up each side and
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15,

16.

. Reseal

across top of the windshield until the lip of
the rubber channel is seated over the pinch-
weld completely around the opening. On
Convertibles and Sport Coupes engage flange
of side reveal molding with windshield pillar
with the aid of a putty knife,

. With windshield in position, retighten belt

molding attaching nuts underneath the in-
strument panel, then reinstall the glove box
1o its ariginal position,

. Sport Coupes, upply a ribbon of 3-M Auto-

body Sealer, or its equivalent, to the attach-
ing flunge of the rain deflector; this sealer
should partially cover the attaching screw
holes. Then install rain deflector to body.

. On Convertibles and Sport Coupes, seal

around belt molding attaching holes with 3-M
Autobody sealer or its equivalent. Install
belt molding.

dshield wiper issions with
3-M Weatherstrip Adhesive ar its equivalent
and install wiper transmissions.

. Install windshield garnish moldings, escutch-

eon and rear view mirror.

Seal lip of rubber channel 1o windshield with
3-M Weatherstrip Adhesive or its equivalent.
Clean up glass, remave protective coverings

adjustment of the glass and operating mech-
anism.

Stationary Type—1949-53

1
2

;e

©

- Remove rear quarter garnish molding.

From inside the budy, remove stationary
glass and channel assembly by freeing chan-
nel from its sealer on the wall of the rabbet
around the window opening.

. Remove glass from rubber channel.

Clean any dirt and old sealer from the wall
of the rabbet around the stationary window
opening.

. To replace, install glass in rubber channel.
. Place strong string in rabbet cavity of glass

rubber channcl adjocent to outer lip of chan-
nel. String must extend completely around
channel.

- Apply 3-M Weatherstrip Adhesive on wall of

rabbet completely around channel,

. Install window and channel assembly to

opening from inside of body, making sure
free ends of string are accessible on outside
of body.

. Holding one end of string stationary, grasp

the other end and pull in a plane parallel to
the glass, the string should always be per-
icular 1o the rubber channel. Apply

and replace wiper blade and arm blies.

REAR QUARTER WINDOW
Regulator Type—1949.53

E
2.

4.

5.

Remove the quarter window garnish molding,
Raise window, turn down trim pad, remove
tape over cut-outs in inner quarter panel,
Through these cut-outs, remove the four
serews from the regulator cam.

. Lower glass assembly as far as it will go.

Then, disengage mechanism and lift up glass.
Tilt toward inside of body to Iree it from its
channel and remove.

Removal of glass {rom sash channel may be
accomplished in the same manner as the door
glass,

To install, reverse the above procedure,

Sliding Type—1949-53

L
2,

pa

Remove rear quarter winduw garnish molding.
Remove the three serews and washers holding
the window and its mechanism ta top edges
of lower window opening,

Carefully remove glass and operating mech-
anism,

. Removal of glass from channel may be accom-

plished in the same manner as the door glass.

. To replace, reverse this procedure. Make sure

window is closed before tightening serews.

. Adjustment is provided by slotted attaching

screw holes which provide “in™ and “out”

10.

moderate hand pressure around the glass
from inside of body to set the rubber chan-
nel home around opening.

Install garnish molding.

All Convertible and 1950-52 Bel Air and 1953
Sport Coupe

1.
2.
3
4.
5.
6.

7.

Convertible—Lower the top.

Remove rear seat assembly.

Remove rear quarter trim and hardware,
Sport Coupe—Remove molding support.
Remove quarter glass hinge pivot bolt.
Move glass into half-up position and disen-
gare hinge arm from female hinge. Remove
eam channel [rom regulator arm and remove
quartler glass from body.

To install, reverse this procedure.

Adjustments

Sport Coupe
Up and Down, Fore and Aft Adjustment

1

“Up and down" and “fore and aft” adjust-
ments of the window glass are made by
loosening the pivot bolt “C" and the adjust-
ing stud nuls “A" then shifting window glass
assembly to the desired pusition (fig. 21).

. Stop “D)" is attached at the lower end of the

glass guide for adjusting the downward travel
of guarter glass. For this adjustment, it is



necessary to remove the loading hole cover.
The “up” limit of travel of the window is
controlled by loosening the nut and raising
or lowering stop “E”.

Fig. 21—S5port Coupe Rear Quarter Window Adjustment

In and Out

1. The “in and out” adjustments of the quarter
window is made by looscning the stud nuts
"A" and turning the studs. Turning the studs
“in" moves the tap of the glass “in". Turning
the studs “out” moves the top of the glass out
(fig. 21).

2. The window guide may also be adjusted "in
or vut” by two studs “B".

Convertible

Up and Down, Fore and Aft

1. Same as adjustment on Sport Coupe.

2. “Up” travel is alsy eontrolled by stop “A”.
Loosen bolts and position stop at desired
location, retighten bolts (fig, 22).

In and Out

1. Bame as adjustment un Sport Coupe.

2. The guarter window guide channel is ad-
justed in or out by loosening the bolt “B” on
body lock pillar face and nut “C” at the
adjusting stud on inner panel. Move guide to
desired position then retighten nut and bolt
(fig. 22).

BACK WINDOW—(1949-53)

The removal of all back window glass is basi-
cally the same as the windshield glass removal.
This operation outlines the back window glass

BODY 1-17

Fig. 22—Convertible Rear Quarter Window Adjustment

removal on 1948-53 bodies. The Styleline (notch-
back) body styles have the following exceptions.
The rear quarter belt molding right and left,
the belt molding “snap-on” retainer below the
baclk window opcning, and the corner reveal
moldings at each lower corner of the back win-
dow opening must be removed before proceeding
with the steps as outlined in this eperation. On
the Styleline models, the rear quarter belt molding
is attached wl!]] ‘snap-on" retainers and also nut
and bolt as lies which are ible through
the upper rear compartment opening. All other
exceptions are noted.

Removal

1. Remove back window garnish molding. On
1953 bodies, turn back the lip of the rubber
channel, inside at each upper vurner and re-
move the upper corner reveal molding nuts.
Then remove the molding from the outside
of the body. With a flat-bladed tool, loosen
the rubber channel from its cemented base
at pinch-weld flange around interior of back
window opening.

2. Apply moderate hand pressure across the
top of glass from inside the body and care-
fully force the glass and its channel at one
side to release from the pinch-weld.

3. On the outside of the body, remove the glacs
and rubber channel assembly from the open-
ing.

NOTE: The glass remains in the channel
during removal,

4. Remove the reveal molding by first curling



BODY 1-18

the rubber channel off the side of the mold-
ing, then sliding the molding out of the
rubber channel. The escutcheons at the cen-
ter of the back window opening will slide off
the molding during its removal,

5. Remove glass from rubber channel,

Installation
Before new glass installation, inspect the con-
tour of the pinch-weld flange for any irregular-
ities and correct, A new rear window glass can
be used as a template, Using a seraper and oleum
spirits, remove all the old cement from pinch-
weld flange and dry thoroughly, Also clean rub-
ber glass channel.
CAUTION: Do not use gosoline or similar
product to remove sealer from rubber
channel.

1. Apply 3-M Autobody Sealer around outside
base of pinch-weld continuonsly around back
window opening as shown at “A” (fig. 23).

Fig. 23—Sealing Back Windaw

2. Install glass in rubber channel and with
liquid hand soap, lubricate reveal molding
cavity of rubber channel and install reveal
moldings to channel.

3. Insert a strong cord into rubber pinch-weld
cavity at “C". Allow a loop to extend out of
the channel at one side while the two cnds
of the string extend out of the channel at
the opposite side. Be sure the strings at the

base of the loop overlup within the pinch-

weld cavity.

Using a mild soap solution and cloth, lubrni-

cate rubber channel inside lip.

Install the glass and rubber channel into

the window opening with string accessible

from inside body. With either a helper or
masking tape holding the back window

bly firmly to the op g, use the string
from inside the body to pull the inner lip of

rubber channel over the pinch-weld (fig 24).

. On 1952 bodies, apply 3-M Autobody Sealer
to the upper corner molding bolt holes in
rubber channel also apply sealer to the base
of the attaching stud.

. Reinstall garnish molding and from the out-
side of the body, scal the lip of the rubber
channel to the glass with 3-M Weatherstrip
Adhesive.

*
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Fia. 24—Pull Inner Lip of Channel Over Pinch-Weld

MOLDINGS

Reveal and belt moldings around the window
openings are installed with clips while the belt or
lower moldings across the doors and rear quarters
are installed with bolts, nuts and washers, The
upper portion of the molding around the window
opening is called a “reveal molding.” The mald-
ing along the lower sill of the window opening is
a “belt molding.” The molding across the lower
door panel is referred to as @ “door outer pancl
lower molding.”

DOOR REVEAL AND BELT MOLDING—
1949-52
Removal
1, Protect the finish on each side of the molding
with masking tape,
2, Remove upper reveal molding and lower
belt molding by either releasing the mold-
ing clip tabs on the inside of the door flange



underneath the weatherstrip or by carefully
prying the molding from the outside of the
door with a suitable flat-hladed tonl

Installation

1. Install molding clips in their original position

in elip opening in door panel. If elips are bent
or damaged, use new clips.
NOTE: Some molding installations may be
made by placing the clips in the mold-
ing first, then spacing each clip to cor-
rospond with the clip opening in the
door panel.

. After clip installation, seal each elip and clip
opening in door panel with a liberal amount
of 3-M Auto Body Sealer.

3. Place molding in position over clips, center

and align it properly, then snap in place.

5]

DOOR OUTER PANEL LOWER MOLDING—
1919.52

Removal

1. Remove window garnish molding inside
hendles, arm rest and trim pad.

2. Remove loading hole covers on door inner
panel.

3. Remove nuls and washers on inner surface
of door outer panel from molding retaining
clips,

. Carefully remove molding from outer panel,
The retaining clips are held in the molding
and are removed with it.

Installation
1. Apply a coating of 3-M Auto Body Sealer

around each bolt opening in door panel

2. Equally space each clip and bolt in the mold-
ing to correspond with the bolt holes in the
door panel.

3. Place molding in position ond align end of
maolding with the edge of the door. Then on
the inside of the door, install washers and
nuts and tighten securely.

4. Replace loading hale covers, resealing at
assembly.

. Replace trim pad, inside door handles, arm
rest and garnish molding,

-

e

CENTER PILLAR UPPER MOLDING—1949-52

1. Loosen center pillar trim and windhose
foundation at upper end

2. Remove center pillar reveal molding assembly
by removing the attaching nut and washer on
the enter pillar inner panel,

3. To install, reverse this procedure, sealing
attaching hole with 3-M Auto Body Sealer
prior to positioning malding,
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BELT MOLDING-1053

1. ALL STYLES EXCEPT TWO DOOR
COUFE: Remove the rear seat cushion and
seat back.

2. FOUR DOOR “BEL AIR™ On the insida of
the body remove rear quarter belt finishing
molding by removing one (1) screw and slid-
ing molding forward to disengage from re-
taining clip. kmh2003

3. ALL STYLES EXCEPT TWO DOCR
COUPE: Inside the car, loosen the headlining
or the quarter trim panecl along the rear
quarter area, which ever is applicable and
remove the belt molding retaining nuts and
washers.

4. ALL STYLES: Underneath the upper sec-
tion of the compartment opening, remove all
belt molding retaining nuts, cup washers and
rubber washers. At this stage the belt mold-
ing on 4-dovr styles cun be removed.

5. TWO DOOR STYLES ONLY: From outside
the body, carefully detach front portion of
molding from the snap-on retainers along
each rear quarter outer panel and remove
molding.

6. To install, reverse the ahove procedure

UPPER SIDE OUTER PANEL MOLDING-—
1853 BEL AIR 4 DOOR SEDAN

NOTE: The molding referred 1o in this pro-
cedure, is the triangular shaped molding.

1. Remove rear cushion and seat back. Also
loosen and turn back headlining at the rear
quarter area,

. Remove the rear quarier bell molding.

. Through the cut-out in the inner upper
quarier construclion remove the maolding re-
taining nut,

4. On the outside of the body, remove rétaining
screws securing lower flange of malding to
the bell area of the quarter panel

. Slide molding forward to disengage it from
clip. Remove upper Rear Quarter Side Outer
Panel Molding from body.

6. To install, reverse this procedure.

o
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REVEAL MOLDING—1953 TWO-TEN
4 DOOR SEDAN

1. Remave rear seal and seat back.

2. Loosen headlining at the rear quarter area
50 as to gain aceess to the nut rotaining mold-
ing. Remove nut and washer. Also loosen
frant portion of belt molding,

3. On the outside of car, with a suitable tool
carefully pry the molding so as to free the
molding eclip from the clip hole in quarter
panel. Carefully disengage lower flange of
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molding from beneath belt molding and
remave,

To install, reseal clip hole and attaching bolt
hole and reverse the above procedure,

BACK WINDOW SIDE REVEAL MOLDING—
1953 BEL-AIR 2 AND 4.DOOR SEDANS

L
2

s

Remove the rear quarter belt maolding.

On 4 dvor sedans remove the upper rear
quarter side outer panel molding. On 2-door
sedans, remove the rear quarter header
moldings.

. Inside the car remove the back glass garnish

molding and near the upper right and left
corner turn back the lip of rubber channel
and remove the nut and washer retaining
upper end of side reveal molding.

. Outside the car remove the sheet metal

serews retaining molding to the outer quarter
panel. Remove molding.

. To install, reverse this procedure and seal as

spevificd.

DOOR FENDER SHIELD—1949-53

1

2
3.

Remove garnish molding, inside handles, arm
rest and trim pad.

Remove rear door loading hole cover.
Through the loading hole, remove fender
shield retaining nuts and washers from inside
face of door vuter panel. On 1953 styles also
remove rivet at lower corner.

. Remove the fender shield assembly.
. To replace, reverse this procedure,

REAR QUARTER FENDER SHIELD-1949-53

4.

. Hemove rear quarter trim.
. Remove loading hole cover and through load-

ing hole, remove nuts and washers retaining
fender shield to nose portion of fender.

. From outside of body, remove the two retain-

ing screws at the bottom of fender shield and
remove shield, On 1953 styles remove one
screw from lower [ace un shield and a re-
taining nut from lower flange of [ender,
To install, reverse this procedure,

SEATS

FRONT SEAT ASSEMBLY REMOVAL—
1949-52

1. Loosen set screw and remove seat adjuster

2

conirol knob from left side of secat.

Remaove seat side panels on 4-door madels by
removing two serews on front curved end of
side panel and upper and lower outer retain-
ing screws at rear of side panel. On 2-door

4.

5.

models remove two screws on front curved
end of side panel, then tilt seat back assembly
forward to expose side panel rear attaching
serew and remove screw.

. Remove seat adjuster bolts attaching each

seat adjuster support to the floor pan (fig. 25).

Fig. 25—Ssot Adjuster Abachment

Remove the front seat assembly from the
body with seat adjuster assembly attached.

To install, reverse this procedure.

FRONT SEAT ASSEMBLY-REMOVAL-1953

L

[X]
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With seat in a full forward position turn
hack floor carpet to expose the rear seat ad-
juster to floor pan halts.

. Remove two (2) rear seal adjuster bolts

from each side of scat.

. With a helper, pull scat assembly rearward

to disenpage the front adjuster legs from
brackets,

. Remove seat assembly from the body.
. To install the front seat assembly, reverse

the ahave procedure.

TILTING SEAT BACK-1952

Lower Side Panel-Removal

1. Luose seat adjuster knob set screw and re-

2.

3.

4.

5.

move knob.

Remove two (2) screws [rom front of lower
side panel.

Tilt seat back forward and remove screw
and rubber bumper and the screw at inner
rear of panel.

Pull side trim panel outward at the front to
clear brackets and remove.

To install, reverse this procedure.

Upper Side Panel

Remove serews, Upper and lower screws at
rear.



2. Rotate panel out of position and remove.
3. To install, reverse this procedure:

Seat Back

1. Remove lower side panel.  ~

2. Remove the venter hinge post cover plate.

3. Hemove cotter pin and washer from outside
hinge pin.

4. Tilt apposite scat back forward.

5. Pull the seat back being removed toward
outside of car disengaging outside support
arm from the hinge pin,

6. Rotate the seat back forward to disengage
hooked end of center hinge pin from its re-
tainer and remove seat back.

7. To install, reverse this procedure.

MNOTE: At the center hinge attachment a
fiber washer is installed on the hinge pin
next to the cushion trim.

FRONT SEAT ADJUSTER-1949-53

1. Remove the front seat assembly from body.

. Remove the seat lower side panels.

. Detach locking rod from clip.

. Remove scat adjuster to seat frame bolt.
Move sliding mechanism rearward and re-
move attaching bolt. Move sliding mechanism
forward and remove attaching bolt.

5. With seat adjuster detached, the locking rod

can be disengaged and the adjusters re-
moved. To install, reverse this procedure.

=R

ROBE CORD-1949-52

1. Grasp cord, push in on one end, turn slightly
to disengage hook and remove. Repeat for
other end.

2. To remove escutcheon plate, remove single
screw holding escuteheon to seat baek.
To install, first replace escutcheon plate if
removed. Hold cord so hook end is in hori-
zontal position with end of hook toward out-
side of body. Insert hook through escutcheon
plate and push on cord until it snaps into
place.

L

ROBE CORD-1953

1. Remove robe cord escutcheon attaching
serew at cach end of cord and remove cord.
2. To install, reverse removal operation.

NOTE: On seme eorly production 4-door
sedan front seats @ “spring loaded" robe
cord is usad. The right end of the card is

d and i lled as plained
above. The left end hawever, is removed
ond installed the some ax on 1949-52
models.
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SEDAN SEAT BACK-1949-52

On sedans the front seat back may be removed
within the car without disturbing the seat cushion
proper, or it may be removed after the entire seat
assembly has heen remaved from the car.

1. Remove back trim panel attaching screws and
washers at lower outside corners of panel.

2. Remove back trim panel by disengaging the
slide on clips retaining the panel to the upper
seat back frame.

3. Hemove four bolts at each side retaining seat
back to the bottom of cushion frame. Also
remove seal adjuster rack cover screw,

4. Lift seat back assembly upward from seat
sockets and remove,

5. To install, reverse this procedure.

FRONT SEAT BAUK—1953 Solid Type

Removal and Installation

1. Remove the front seat side panels

2. Remove four (4) bolts at each lower corner
of seat back. kmh2003

3. Remove seat back by lifting up so that seat
bacle becomes disengaged from the cushion
frame.

4. To install, reverse this provedure,

NOTE: It is not necessary to take the seat
out of the body to remove the seat back,

Front Seat Side Panels—Removal
1. Lousen adjuster knob set screw and remove
knob.
2, Remave two (2) screws at front of panel.
3. Remove serew at lower rear inside of panel.
4. Remove screw al lop rear of panel,
5. Pull panel outward at front to clear brackets
and remove.
6. To install, reverse this procedure.

REAR SEAT BACK

The manner of retlaining the top of the seat
back has been accomplished by three different
methods since the beginning of the 1951 produc-
tion year. Service men are cautioned to ascer-
tain the method of attachment before attempting
seat back remaoval to prevent damage to the head-
lining duc to improper disassembly.

The first type was retained at the top by a fe-
tainer at the top into which the flange at top of
seat back was positioned. The second lype was
retained at the top by three screws which were
installed through the flange of the rear com-
partment shelf into three metal retainers in the
seat back assembly across the top. The third
type is retained at the top by clinching three re-
tainers located on the front flange of the package
shelf over the top spring border wire,
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1. Lift up and remove rear seat cushion.
2, From inside body at bottom of seat buck,

ta

-~

=

straighten out the metal retaining tabs,
Obtain two pieces of cardboard and trim
one side of each piece with scrap trim mate-
rial. Insert one piece of cardhoard in be-
tween each end of the rear seat molding and
the headlining, with the trimmed side of the
cardboard against the headlining to prevent
the rear seat back molding from damaging
the headlining during removal of the rear
seat back,

(First Type) Pull out the scat back at the
bottom and carefully lift up to free from re-
tainer at the top.

(Second Type) Open the rear compartment
and remove the three retaining serews at the
top. Then from inside body pull seat back
out at the bottomn and carcfully remove.
{Third Type) In the trunk compartment, re-
move the rear seat back trim panel and in-
sert a large screwdriver in between the tup
spring border wire and the flange of the
package shelf at each upper spring retaining
clip and carefully pry the spring forward to
unclinch each clip. Then from inside bhody
pull out seat back ai bottom and carefully
raise rear seat back upward approximately
17 and forward to disengage the upper
border wire from the upper retaining clips
and remove seat hack,

To install reverse this procedure installing
three retaining serews on second type and
reelinching upper spring retaining clips on
third type.

. Clinch lower spring retainer tahs over border

wire and reinstall rear seat cushion.

REAR QUARTER TRIM PANEL

2-DOOR—Replace

L

o

o e

Remove rear quarter window garnish mold-
ing.
Remove rear seat cushion and seat back.

. Remove rear quarter arm resl.

Remove window regulator handle.

. Using a suitable flat tool, pry loose the front

odge of the trim assembly “A" (hg. 26)
where it is secured to the tacking strip by
retainer nails.

Lousen cemented portions of panel along
floor and wheelhouse areas.

Loosen nails retaining panel along bottom
edge of rear quarter inner panel.

- Pry lvose the single drive nail “B” at top

rear corner of panel.

. Loosen lower edge of rear body lock pillar

n

Fig. 26—Rear Quorter Trm Ponsl Attachment

trim and pry loose the quarter trim panel
single nail at the top front corner. Remove
panel.

To install, reverse this procedurc and re-
cement the panel where necessary,

CONVERTIBLE AND SPORT COUPE—1953

Replace
E
2.

Remove rear scat assembly.
Remove screws retaining rear quarier arm
rest assembly (fig. 27).

3.

4.

Fig. 27—Spart Coupe Rear Quarter Trim

Disconnect wiring [rom light switch and re-
move arm rest assembly,

Remove rear quarter finishing molding and
regulator handle,
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6.

kA

. On the Sport Coupe style, remove drive
nail A",

Swing pancl out to expose blind tacks. Re-
move tacks and trim panel,

To install, reverse procedure.

HEADLINING

Preparatory to headlining removal, the follow-
ing parts must be removed. Clean hands are
essential when working on the interior trim parts

of

the body.

a. Garnish moldings around windshield, rear
quarter and back windows.

b. Sunshades and brackets,

e. Dome lamp assembly.

d. Rear seat cushion and rear seat back.

e Rear seat back package shelf trim (imi-
tation leather). This trim is cemented to
the metal and may be removed by first
loosening front flap, unbending tabs under
flap, and freeing remainder of trim panel
from cement,

. Remove tacks from headlining at upper out-

side corners of windshield, around quarter
window opening (2-door styles), and from
sides of seat back compartment shelf.

2, Loosen trim around windshield and back

window openings and on quarter panels
above wheelhouse on applicable styles. Inas-
much as the trim is retained at these loca-
tions by pointed metal tabs (fig. 28), proceed
slowly to avoid damaging material.

Fig. 28~Removing Headlining

. Starting at the front corners, disengage the

headlining from its retainers along both side
roof rails. By loosening the retainer screws
along the side roof rail progressively, as
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headlining is loosened, it is easier to disen-
gage the headlining from the retainer.

On the right roof rail, remove screws hold-
ing ends of headlining supp *t wires to side
roof rail (fig. 29).

NOTE: Headlining suppert or listing
wires are inserted through headlining
listings on the upper side of the head-
lining se as to form the headlining to

the contour of the roof. The left end of
each support wire is formed with an
offset which is inserted through a rubber
grommet insulated hole in the left side
roof rail.

Fig. 29—Attachment of Meodlining Support Wires to Side Rool Rail

5.

Starting at the front and proceeding toward
the rear, disconnect headlining support wires
from their attachment on the left side roof
rail. At the roof bow, bend down the metal
tabs and remove the headlining from its at-
tachment at the bow. Proceed to the rear
and remove headlining.

Installation

L

Install the ends of the headlining support

wires to their attachment on the side roof
rail.

2

Fig. 30—Insalling Heudlining under Retainer

Install headlining listing wire to its attach-
ment of the single roof bow.
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3. Secure headlining to tabs at back window
apening.

4. Depending on the body style, secure head-
lining at the quarter window area with tacks
and to the lower quarler panel over the labs
at this arca. Tack along sides of package
shelf.

5. At the windshield opening, center and strelech
headlining forward and tack at upper outer
corners. Then, atlach headlining to metal
tabs over the opening,

6. Install headlining under retainers at side
roof rails, using a headlining inserting tool
(fig. 30). Make sure retainers arve tight be-
fore beginning installation.

7. Install dome lamp, seal back package shell
trim panel, garnish moldings, sunshades, and
rear seat back and cushion.

INSTRUMENT PANEL

COMPARTMENT DOOR

1. Remove two screws from each side which
retain curved hinged arms to inner face of
door and remove duor,

2 To install, reverse this procedure.

Adjustment

L At top of door vpening, loosen the two scrows
of the striker plate for in and out adjustment.

2. At the hinge arm atlaching points on door
inner surface, loosen the two serews at each
side for up and down adjustment.

COMPARTMENT BOX

1. Open the instrument panel compartment door
and remove the serews holding hox to instru-
ment panel flange at top and bottom and on
each side. During screw removal, note two
different type sorews removed,

NOTE: The striker plate at the top of the
opening need not be removed in this
operation,

2, To install, reverse this pracedure.

COMPARTMENT DOOR LOCK
1. The lock is released by removing one screw
and washer on the lock retainer cap,
2. To install, reverse this procedure.
WINDSHIELD WIPERS
MOTOR—-REPLACE—1949-52

L. Disconnect vavuum line from motor under
dash.

2. Remove link retainer and spring assembly
attaching wiper arms v motor.

3. Remove motor attaching screws, drop motor
down and disconneet wiper control assem-
bly cable,

4. To replace motor assembly, attach control
cable to motor hefore attaching motor to
mounting bracket. Install mounting serews
loosely.

. Attach wiper arms v molor and connect
vacuum line to motor and adjust as outlined
under “Adjustment.”

o

TRANSMISSION-REPLACE-1949-52

1. Disconnect link at motor under dash.

2. Remove glove compartment for right trans.
mission removal.

3. Disconnect windshield wiper hose al trans-
mission indicated at “C” (fig. 31).

4. Remove transmission bolt “D” also retainer
“B". Break seal and remove transmission
through opening in top of cowl.

5. To install, reverse this procedure. Apply 3-M
Synthetic Rubber Adhesive to both sides of
gasket “A" and to metal surfaces of trans-
mission and cowl.

6. Adjust link as outlined under “Adjustinent.”

Fig. 31—Windshield Wiper Transmission

Adjustment—1949-52

1. With mounting screws loose, and motor oper-
ating arm vertical, shift the wolor so both
wiper arm operating levers arc vertical.
Tighten the motor mounting sercws.

2. When the operating levers are vertical, the
wiper blades should also be vertical, If not,



shift the position of the blade arms on their
serrated shafts as required,

If further adjustment of the sweep of the
blades is desired, wet the windshield and
turn wiper on 1o run about half speed, and
note the sweep of the arm. Then remove one
or both wiper arms and change to whatever
position may be necessary on the shaft to
provide the desired sweep,

WIPER TRANSMISSIONS AND

CABLE!

o

6.

S-—-1953

Remove the wiper blades and arms.
Remove the wiper transmission spanner nut
with Tool J-5448 from cach transmission.

NOTE: The other end of Tool J-5449 s
used te remove the control knob spanner
nut.

Inside the body, underneath the instrument
panel, carefully pull cach transmission down-
ward so that it slips through the escutcheon
on top of the cowl Disengage the wiper
cables from the motor auxiliary drive or
drum drive and remove assembly. To gain
aceess Lo the transmission underneath the
right side of the cowl, remove the instrument
panel compartment box.

On top of the cowl, lift up and remove each
wiper transmission escutcheon, including
wiper transmission pasket.

To install, reverse this procedure. Clean old
sealer from escutcheon, gaskel and trans-
mission opening in cowl and reseal with 3-M
Autobody Sealer or its equivalent.

[ COPPER COLORED

STEEL COLORED

Fig. 32—Right Trammission AMachmant

- N

Connect wiper cables to motor drive, On the
first type transmussions, the cables running
to the left transmission run parallel, the
cables to the right transmission are crossed.
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On the second type, transmission having
a drum auxiliary drive, rotate the drive
counterclockwise and attach right transmis-
sion cables—copper end to copper drum and
steel colored to steel drum as shown at A"
in figure 32. Then rotate drum auxiliary drive
clockwise and altach left transmission cables
to their respective drums as shown at “B"
in figure 33. Adjust cable tension,

STEEL COLORED

Fig, 33—Lalt Transmission Altachment

NOTE: First and second type wiper auxil-
iary drives and transmission ossemblies
are not interchangeahle.

Adjustment

The movement of the wiper blades is controlled

by the tension of the wiper cables, T'o adjust this
tension, when wiper blade action is slow:

L

On the first type move the wiper arms by
hand, midway in their travel arc. With the
arms in this position the motor auxiliary
drive lever should be in a vertical position
(Auxiliary drive should remain in this posi-
tion during all steps of the adjustment).

NOTE; This positioning epsration is only
necessary on arm drives, wiper motors
equipped with spiral drum drive may be
adjusted in any pesition.

2. Remove arms and blades,

Loosen screw in end of transmission shaft
approximately 3j turn, Tap screw lightly to
insure full tension.

From under cowl, take eables botween thumb
and forefinger and increase finger pressure
until one notch movement of transmission
serrations can he felt or heard. While hold-
ing cables in this position retighten the ten-
sion serew. This is a two-man operation.
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o

NOTE: Serration contact is lost if tension
screw is loosened excessively,

. Repeat steps 2, 3 and 4 on opposite wiper

transmission.

Recheck operation of wiper blades on a wet
windshield, if action is still slow increase
slack in cables by an additional neteh move-
ment of the transmission serrations,

Should excessive wiper blade slap be the
complajnt, it can be corrected by inercasing
the tension of the wiper eables,

WIPER MOTOR—1953

&

&

3.

Disconneet and remove control eable and
vacuum line from wiper motor,

Remove two screws altuching wiper motor
legs to auxiliary drive and remove motor.
‘o install, reverse this procedure.

NOTE: First and second type motors are
interchangeable.

AUXILIARY DRIVE—1953

1. Disconnect transmission eables from auxil-
iary drive,

2. Remove control cable and vaeuum line from
wiper motor.

3. Remove two bolts from auxiliury drive and
remove auxiliary drive and motor,

4. To install, reverse this procedure after clean-
ing and resealing wiper motor gasket with
3-M Autobody Sealer or ils equivalent,
NOTE: Right transmission cobles must be
“erossed” before connecting te the auxil-
iary drive on first type anly.

GASOLINE FILLER DOOR

1. Remove rear compartment left side trim
opposite filler door, Clean sealer from around
door retaining nuts and reinforcement,

2, With the filler door in a raised position, re-
move the two upper door retaining screws
and washers. The loose remforcement and
retaining nuts may be removed from the rear
compartment interior left side.

3. Remove the door and silencer,

4. To install, reverse this procedure and place
3-M Auto Body Sealer around door retainer
nuts.

5. The filler door is adjustable vertically and
horizontally by means of elangated screw
holes,

REAR COMPARTMENT

LID

1. Seribe position of hinge straps.

2. Remove retaining bolts from the hinges, two
on each hinge, and remove lid. Use care to
prevent. dropping or damage to body finish.

NOTE: Although it is possible to remove
the lid by drawing out the lid hinge
pins the operation deseribod is much
simpler.

3. To replace, with the aid of 2 helper, care-
fully position lid over hinge straps within
the seribe marks. Install hinge bolts through
hinge straps to floating anchor plates at at-
taching points, do not tighten. Close lid and
check alignment of lid in opening.

NOTE: To help retain correct alignment of
the rear deck lid in its opening in the bady
and thus improve weather sealing, o
guide pin which is adjustable is installed
at the bottom of the lid inner panel on
the right side of the lock, When the deck
lid is lowered, the pin enters a hole in a
small plate attached to the body that
guides the lid into the same position sach
time it is closed.

4. To adjust, move lid either up or down or
sideways the desived wmount and then
tighten the holts.

NOTE: Floating anchor plates on the lid
inner pensl permit this adjustment. The
lid lock striker at the bottom of lid open-
ing and the side bumpers are olso ad-
justable.

LID HINGE

. Support lid on the side from which hinge is
to be removed and scribe hinge location on
lid inner panel.

. Hemove hinge bolts from lid attaching points.

3. Bend up retaining tabs and remove the two

hinge pins from the supports.

4. Remove the hinge,

5. To install, position hinge and install hinge

pin at front of hinge hox,

Install hold open pin at rvar of hinge box.

Bend down retaining tabs.

. Install lid hinge bolts, check alignment and
adjusl as necessary,

kmh2003
LID LOCK STRIKER REMOVAL

The lid lock striker is mounted to a striker
anchor plate at the bottom of the rear eompart-
ment lower opening and is retained by two
serews. The bevelled surface anchor plate allows
the striker, through slotted holes at the attach-
ing points, to be adjusted up and down. At the

[
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same time, n slight corresponding rearward and
forward adjustment is available, In extreme ad-
justment cases, an emerpency spacer is available
ta abtain proper engagement of lock and striker.

LID LOCK ADJUSTMENT

Improperly adjusted rear compartment lid
locks and striker plates result in improper opera-
tion of the lid lock. Checking engagement of lock
bolt and striker and the following adjustments
should be made where necessary:

Checking Engagement

1. Insert modeling clay at the hottom of the
bolt slot and elose lid with moderate force
(fig. 34).

2. Open lid and check the engagement of lock
bolt with striker as indieated by the com-
pression of the modeling clay. With a rule,
measure the distance between the base of
the "U"” in the modeling clay to the base of
the “U" in the loek bolt. This dimension
should be %" to 94,

/ MODELING CLAY

\8} H\ \\ Kmobnmu cuar

Fig. 34—Lid Lack Engegement

3. Adjust striker as required, if necessary, use
a spacer which is available for extreme cases
of compartment lid lock striker misalignment.
Tighten all attaching screws.

Adjustment

1. With the deck lid open, snap the cateh to its
normal locked position. If the catch does not
go over-center far enough, it can be forced
to the unlocked position with the hands. In
this case the lock should be loosened and a
114" shim placed between the rear compart-
ment inner panel and the lock.

2, When the key will operate the lid handle
pawl but the pawl does not trip the lock to
the unlocked position, loosen the handle as-
sembly nut and move end of handle shaft
down.
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3. When the lock handle pawl prevents the lock
from tripping to the locked position, luosen
the handle assembly nut and move end of
handle shaft up.

4. When pawl in lock handle cylinder jams and
cannot be moved by the key far enough to
trip the lock to the vpen position, remove
handle assembly, disassemble handle lock eyl-
eylinder and check tip of the steel insert, If
tip of steel insert is damaged it should be
replaced,

Adjust rubber bumpers on ecach side of lid

upening,

o

WATER LEAKS

Checking for water leaks and then applying
the right correction are two operations that often
require considerable skill or ingenuity on the
part of the service man. Water which shows up
at a certain place in the body may actually be
entering at a point other than where the water
is found. In lucating and correcting a water leak,
it is vnly by a thorough knowledge of body con-
struction, the use of proper sealing compounds,
and the knack of localing points at which a poten-
tial leak may occur, that enables the service man
to make a successful correction.

Test the windshield or rear window for leak-
age by spraying water under medium pressure
against the face of the glass, Direct a heavy
stream along weatherstrip while an assistant in-
side the hody (with garnish molding removed)
marks points of leakage, paying particular atten-
tion to whether leakage occurs between the glass
and weatherstrip or bet rip and
body window opening pinch-weld,

Alter location of leak has been determined,
apply 3-M Weatherstrip Adhesive using eement
gun B-182-A between lip of rubber weathersirip
and glass and belore replacing garnish molding
between pinch-weld lip of rubber weatherstrip
and body. Allow adhesive to set and then retest
with a water spray,

If water leaks occur around door opening check
to make sure door seats on rubber weatherstrip,
If door does not rest firmly against weatherstrip,
door alignment should be checked and corrected,

DOOR ADJUSTMENTS
1949-52

There is perhaps no other part of a body strue-
ture subject to more actual use than are the doors
of an automobile body, When one considers the
number of times the doors are opened and closed,
sometimes with force, the weight of the doors
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themselves on the hinges and dovetail assemblies,
the continual use of door handles and regulator
handles with the operation of windows up and
down, it is only reasonable to suppose that doors
and their mechanical parts certainly need main-
tenance from time to time. This is particularly
true of front doors. Except in cases where the
body has been overturned or otherwise damaged
by accident, the doors may ordinarily be fitted
to the body duor openings by the simple method
of adjusting hinges and the door lock striker plate,
Before adjusting hinges, however, a careful analy-
sis of the door condition as well as the corrective
methods to be nsed should be studied out be-
forehand.

CHECKING FOR DOOR MISALIGNMENT

Remove the door lock striker from the body
pillar to allow the door to hang free on its hinges.
Then check the spacing at the sides and top of
door for misulignment. The belt molding on the
doors and adjacent body panels (fig. 35) should
be in continuous horizontal alignment.

!
CREASE MOLDING
|

Fig. 35— Chicek Molding for Door Alignment

ADJUSTABLE DOOR HINGES

A butt type door hinge is used on the front
doors with “in and out” adjustment provided on
the door pillar while “up and down” and “fore
and aft” adjustments are provided through over-
size attaching bolt holes on the front body hinge
pillar (fig. 36).

A butt type hinge is also used on the rear
doors of all sedan bodies. An “up and down"
adjustment is provided on the door pillar, while
an “in and out” adjustment is made on the center
pillar (fig. 37). Shimming of hinges may also be
done to provide necessary adjustments.

TYPICAL DOOR ADJUSTMENTS

The following door misalignment illustrations
are exaggerated to show possible conditions. After
months of service, most cases of apparent door

misalignment can be taken care of by simply
tightening the hinge serews.

NOTE: On 1949-52 models, prior to mak-
ing any door adjustment at the hinge

Fig. 37—Reer Door Adjustments

kmh2003

Fig. 38—Door Too High at Lack Pillor




attaching bolts on the front bedy pillar, it
will be necessary to remove the baffle
plate under the fender, then from below,
loosen the sealing strip from the front
body pillar. After door adjustment has
been made the sealing stip should be
recemented to the front body pillar with
3-M Weatherstrip Adhesive,

Figure 38 shows a condition where the [ront
dour is too high at the luck pillar side, The vertical
spucing 15 oo wide at the top and oo close at
the bottom. To correct, use one of the following:

1. Remove upper hinge on door pillar face and
place a thin waterprool cardboard shim be-
hind the complete hinge strap. Then, tighten
hinge in place.

2, Remove door and at the body pillar, adjust
upper hinge “aft” and/or lower hinge “for-
ward” the desired amount,

3. To carrect on rear doors, remove the upper
hinge strap at center pillar and place a thin
waterproofl cardboard shim behind the com-
plete hinge strap and tighten in place.

4, Replace and adjust door lock striker.

Figure 39 shows a condition where the front
door is too low at the lock pillar side. The vertical
spacing is too close al the top and too wide at
the bottom.

1. To correct on front doors, adjust at body
pillar, Move the lower hinge “aft” and/or the
upper hinge “forward.” Also, a thin water-
proofl cardboard shim may be placed under
the door pillar lower hinge strap or a com-
bination of such adjustments used.

2. On rear doors, remove the lower hinge strap
from the body hinge pillar and place a thin

Fig. 39—Door Toa Low ot Lack Plllor
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waterprool cardboard shim behind the com-
plete strap and tighten in place,
3. Replace und adjust door lock striker.
Figure 40 shows a condition at the lock pillar
side of dour where the vertical spacing, top and
bottom, is excessive, The spacing at the hinge
pillar side of the door is teo close.
1. To vorrect un front deors, adjust upper and
lower hinges “aft” at body pillar. Additional
correction may be obtained by placing full

Fig. 40—Daar Toa Far Forward

waterproof cardboard shims under the upper
and lower hinge straps on the door pillar.

2. To correct on rear doors, remove each hinge
strap (one at & time) at eenter body pillar
and place a waterproof cardboard shim he-

Fig. 41 —Door Teo Far to the Rear
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hind each complete hinge strap sufficient to
maove the door rearward the desired amount,
then tighten screws,

3. Replace and adjust door lock striker.

Figure 41 shows a condition at the hinge pillar

gide of the door where spacing is excessive. The
spacing at the lock pillar side of the door is too
close.

L. To correct on front doors, adjust both hinges
“forward” at body pillar. A narrow water-
proof shim placed behind the inner edge of
each hinge strap on the door pillar will tilt
the hinge and also move the door forward
in the opening. This shimming adjustment,
which is limited, can also be used on rear
doors at the center pillar hinge attaching
points.

2. Replace and adjust door lock striker.

Figure 42 shows a condition at center pillar

where door stands out from the body too far,

1. To correct on front doors where door stands
out from body or is in too far, loosen screws
at hinge attaching points on door pillar and
move door “in"” or “out” to align with ad-
jacent body panels,

2. Ta correct on rear doors, loosen screws at
hinge atta g points on center pillar and

move door “in" or “out” to align with adja-
cent body panels.

3. I the door is mounted uniformly too high or
too low, adjust vertically at each hinge at-

Fig. 42—Deor Toe Far “Out” at Pillar

taching point at body pillar (front doors)
and door pillar (rear doors).
4. Replace and adjust door lock striker,

DOOR ADJUSTMENTS 1953

Adjustment of the doors is provided by means
of slotted and oversize hinge bolt attaching holes
or adjustable elinch nuts located in the door and
adjatent hinge pillars. The rear door adjustments
are the same as for 1949-52 models. The swing-
out box type hinges used on the front doors have
an “up and down” and “in and out” adjustment
at the front body hinge pillar, The “fore and aft"
adjustment together with an additional “up and
down™ adjustment is provided at the hinge strap
to the door inner panel attachment,

NOTE: Should an "'up and down" adjust-
ment be made on @ door it is necessary
to make a compensating adjustment et
the deor lock striker.

When the spucing between door and body cen-
ter pillar is excessive from top to bottom, make
the following correction.

Remove door trim pad, loosen all hinge to door
inner panel retaining bolts and shift door toward
center pillar (rearward), rvetighten attaching
bolts.

Excessive spacing between door and body cen-
ter pillar from top to bottom, may be corrected
in the following manner.

Remove door trim pad, lnosen all hinge to door
inner panel retaining bolts and shift door toward
the body hinge pillar (forward), retighten attach-
ing bolts.

ixcessive spacing at top of door hetween door
lock pillar and center pillar and spacing too nar-
row at bottom of door between door lock pillar
and center pillar, is corrected in the following
manner.

Remove door trim pad and harely loosen hinge
attaching bolts at door, pivot door downward the
desired amount and retighten bolts. kmh2003

If spacing is excessive at bottom of door be-
tween door lock pillar and center pillar and spac-
ing is too narrow at top of door between door
lock pillar and center pillar, make this correction.

Remove door trim pad and barely loosen hinge
attaching bolts at door, pivot door upward the
desired amount and retighten attaching bolts.

When the door is either “in” or “out” too far
at hinge pillar side correct as follows,

Loosen all hinge attaching bolts and screws on
body pillar and shift the door in or out the de-
sired amount, retighten screws and bolts. An
additional outward adjustment may be made by
shimming back of the hinge attachment on the
door inner panel.

Should the door be uniformly too high or low,
alignment is oblained as follows,



Loosen all hinge attaching bolts and serews on
body pillar and shift door either up or down the
desired amount. An additional adjustment can be
made by loosening bolts at hinge to dour inner
panel and shifting door up or down

FREE-WHEELING ADJUSTMENT—
REAR DOOR LOCKS

1949-52 Models

Free-wheeling rear dvor locks are saletly locks
designed so that n small free-wheeling linkage
in the lock mechanisim may be adjusted to allow
the door inside remote control handle to be
moved backward and forward (frec-wheel) with-
out unlocking the door. The free-wheeling fea-
ture consists of a tie bar and a free-wheeling
trip lever which are incorporated into the lock.
The trip lever can be shifted to put the lock
either in free-wheeling position ar in normal op-
eraling position. Access to thig shifting free-
wheeling trip lever is gained through the lock
bolt slot with the bolt in the normal unlocked
position at the bottom of the slot.

To adapt the door lock to “free-wheeling” it
is necessary to insert an adjusting tool through
the lock bolt slot in door pillar facing, engage the
control lever, and trip the lever away from the
door facing (fig. 43). When the contrel lever is in
this position and the door lock button “down”
(door locked), the inside remote control handle
will “free wheel”, If the lock button is “up” (door

unlocked), the inside remote control handle will
but will operate the door lock.

t “free wheel”

Fig. 41—Adapiing Lock i “Fres-Wheeling"

To remove the lock from “free-wheeling” op-
eralion, insert an adjusting tool through the lock
bolt slot in door pillar facing, engage the con-
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trol lever, and pull the lever toward the pillar
facing (fg. 44).
To trip the “free-wheeling” control lever use a
piece of wire approximately 6 or 7 inches in
length with n hook of approximately ¥-% inch
on one end, The control lever is approximately
on a level with the lock attaching screw located
above the bolt slot, and either 1% or 2% inches
forward of the pillar facing, depending on
whether or not the lock is in “free-wheeling”.
This operation is accomplished chicfly by "feel”
and to trip the control lever requires a very
small amount of “push” or “pull” on the adjust-

Fig. 44—Removing Lock from “Free-Wheeling"*

’7 FREE WHEELING CONTROL LEVER

TIF RAR
RETURN SPRING

Fiy. 45—Door Louk Assembly

ing tool. Bear this fact in mind, for it may be
used as a guard nst pulling off the tie bhar
return spring (fig. 5
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In a few insta may he found that when
the control lever is in “free-wheeling”, the inside
remote control handle will not operate the door
lock regardless of the position of the door lock
button. This condition results from too much end
play in the remote control linkage and is caused
by improper adjustment of the door lock re-
mote control mechanism. To correct: Remove the
door trim pad, loosen the (3) attaching scrows
“A" (fig, 5) holding the regulator to the door
inner panel and rotate the remole control mecha-
nism to remove all play in the linkage and thus
provide full effective travel for the remote con-
trol handle,

1953 Models

Since the 1953 model rear doors do not have
ventilator assemblies, the free-wheeling linkage
in the door lock can be adjusted through the door
window opening as follows:

1. To adjust the free whevlimg link on 1953
Chevrolet four-door styles, lower the rear
door glass and insert a screw driver or suit-
able tool through the opening (fig. 46). The
free wheeling link may then be adjusted as
follows:

Fig. 46—1953 Froe-Whesling Adaption

2. To place lock in free-wheeling, trip link in
the direction indicated by the arrow (fig. 47).

3. To place lock in conventional operating posi-
tion, rip link in the direction indicated by
the arrow (fig. 48),

Fig, 47—Lock to "'Free-Wheeling"'

Fig. 48—Lock o Conventional Operation

CONVERTIBLE AND SPORT COUPE ADJUSTMENTS

CONVERTIBLE TOP

The adjustment of the Convertible Top must be
planned by determining whether one or several
adjustments are necessary to obtain the desired
results,

Front Roof Rail Corner Brace

Should the top be too far forward or not for-
ward far cnough at the windshield header, it may
be adjusted as follows

-

- Raise top slightly to clear windshicld header
dowels.

2. Lovsen two corner brace attaching bolts

“A" and “B" (fig. 49)

Fig. 49—Carner Brace Adjustment



3. Slotted holes in co ner brace allow a for-
ward or rearward movement of the top front
roof rail.

Tf the top front roof rail is too high with the
top in the raised position and results in difficult
locking action or an inadequate weatherseal at
the windshield header, adjust as follows:

1 Hemove corner brace attaching bolts *
and “B".

2. Place a shim between the side roof rail and
corner brace at boll “B” location. Reinstall
bolts and check.

Control Link Adjusting Plate (1953 Convertibles)

If the side roof rail is too high or too low in
relation ta top of door or quarter window it may
he adjusted as follows:

Fig. 50—Cantral Link Adjusting Plate

1 Lower top approximately halfway.

2. Loosen two attaching nuts “A” and without
changing the fore and aft location of the plate
“B,"” shift the plate up to lower the side roof
rail or down to raise the side roof rail
(fig. 50).

If the top in the folded position is not down far
enough in the top well, the linkage is not resting
on bumper and may be adjusted as follows:

1. Loosen two attaching nuts “A” and without
changing the up and down location of the
plate “B" shift the plate to the rear, retighten
nuts,

NOTE: Adjustment made at the control
link adjusting plate should be made in a
straight line with no rotational move-
ment of plate,
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Hinge Support (1953 Convertibles)

th

The following adjustments may be made on
e side roof rail if it is too high or too low at

the rear quarter window area.

1. Loosen four bolts “A" securing the hinge

support (fig. 51).

2. Move hinge support in desired direetion and
retighten bolts. Check rall alignment.

Fig. 51—1953 Folding Top Hinge Adjusiments

Female Hinge (1953 Convertible)

Where there is too much or too little space

between top and rear quarter window, or the top

s

over too far to the side at the front roof rail,

adjuet as follows:

1

w

Wi

sh

1

. Loosen three bolts “B" located down in
quarter (fig. 51).

. Shift hinge in desired direction and retighten
bolts,

. A slight rotational movement is provided at
this point to give a lateral correction at the
front roof rail.

indshicld Header Dowels

If a hard locking top or poor fit of top at wind-
icld header is encountered, adjust as follows.

Loosen set screw “A” in header dowel and
turn dowel up or down to desired position.
Retighten set serew and check operation
(fig. 52).
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Fig. 52—Windshield Header Dowsl Adjusiment

Control Link Adjusting Plate
(1949-52 Convertibles)
When the side roof rail is too high or too low

in relation to top of the door or quarter windows
adjust as follows.

1. Lower the top haliway.

2. Loosen three bolts “A" and shift the plate
“B" downward or upward. A downward
movement will raise the side roof rail and
an upward movement will lower it (fig. 53).

If the top is not down far enough in the top

compartment well to touch the bumpers “C"
when in a folded position it can be adjusted as
follows:

1. With the top in a folded position loosen three
bolts “A” and shift the plate directly rear-
ward. Do not change the horizontal position
of the plate.

Fig. 53—1949.52 Hingu Fulcrum and Conirel Link Plate

Top at Hinge Fulerum
(1949-52 Convertibles)

If the spacing is too great or too litlle &t the
rear quarter windows or the top is over oo far
to the side at the frunt rool rail, adjust as follows,

1. With the top raised half-way loosen bolts
“D", this allows a forward or rearward
movement of the hinge fulerum and permits
the desired adjustment (fig. 53).

2. A slight rotational movement at the hinge
fulerum permits a lateral movement of the
front roof rail,

Side Roof Rail Weatherstrip

An adjustable three sectioned side roof rail
weatherstrip is used on convertibles. The weath-
erstrips are secured to their retainers with
screws, the retainers are attached to the side roof
rails with serews and nuts. The front weather-
strip section located over the door, also has a
metal insert molded into the weatherstrip which
is attached to the front roof rail corner with
SCrews,

1f the weatherstrip is in or out too far for
proper contact with the door ventilator, door
window or rear quarter window, adjust as follows.

1. Remove screws from groove of weatherstrip
and remove weatherstrip.

2. Loosen the screws securing the weatherstrip
retainer to the side roof rail. The screw at-
taching nuts are loosened along the top of
the side roof rail. krmh2003

Shift weatherstrip retainer “in” or “out” as re-
quired, then tighten screws.

NOTE: The attaching screw holes in the
retainer may be elongated if nocossary to
secure additional adjustment in extreme
cases.

If the weatherstrip is too high not permitting
contact with the door ventilator, door glass or
rvear quarter window, adjust as follows.

1. Remove weatherstrip from its retainer

2. Loosen the screws and/or nuts securing
weatherstrip retainer to side roof rail

3. Insert waterproof shims between weather-
strip retainer and side roof rail, then tighten
SCrews.

4. Apply 3-M Caulking Compound or its equiva-
lent along the base of the side raof rail
weatherstrip refainer, where retainer and
side roof rail are joined.

5. Install weatherstrip in retainer and check
alignment.



SPORT COUPE
Side Roof Rail Mechanical Sealing
Strip—Removal

1. Remove two screws and front corner outer
sealing strip.

2. Remove remaining attaching screws and
mechanical scaling strip from side roof rail,

Installation

1. Clean old sealer from side roof reil and from
rubber gasket.

2. Tape “flipper” of mechanical sealing strip in
a closed position and apply 3-M Weatherstrip
Adhesive or its equivalent to the cementing
surface of the sealing strip.

3. Apply adhesive to underside of rubber
gasket.
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NOTE: The hinge of the mechanical seal-
Ing strip and the lip of the rubber gasket
should be free of adhesive.

4. Position rubber gasket on mechanical sealing
strip and place a ribbon of 3-M Caulking
Compound along the outer edge of the rub-
ber gasket.

5. Install scaling strip to side roof rail. Also
install front corner outer sealing strip,

Adjustment

The attaching screw holes of the sealing strip
are slotted to allow an in or out adjustment of
the sealing strip.

If the flipper has a tendency to bind or be slow
operating, loosen the attaching screws one at a
time until the serew causing the bind is located
and the flipper snaps open. Place a slotted shim

the roof rail and the rubber gasket,
around the shank of the attaching screw. Re-
tighten screws and check operation of the sealing
strip.

HYDRO-LECTRIC SYSTEM

1949-50 MODELS

Twao different motor and pump units were
used on 1949-50 Convertibles, These units, the
Dura and the Moraine, are similar in outward
appearance but differ in the design of the pump.
They are incorporated into a vented hydraulic
system and operate at maximum fluid pressures
of 250 to 260 psi. These units are readily identified
by the nameplate on side of motor,

CHECKING FLUID LEVEL

1. Move spring wire bail out of position and
lower reservoir.

2. Check fluid level and If necessary add Delco
Super No. 11 Brake fluid.

3. Replace reservoir.

REMOVING FLUID FROM COMPLETE
SYSTEM

1. Disconnect positive cable [rom batlery.

2. Remove and drain reservoir. Place a con-
tainer under the pump to cateh the hydraulie
fluid and manually operate the top up and
down, in conjunction with the top operating
valve, to drain fluid from lift cylinders and
lines,

REPLACING FLUID IN SYSTEM
Hydraulie fluid must be changed once a year,

preferubly in the fall where the pump reservoir
is vented to the atmosphere. Do not overfill
reservoir.

1. Fill reservoir to specified fluid level with
recommended fluid and install on pump.

2. Operate top control valve, moving top through
its up and down cycle.

3. Remove and refill reservoir and repeat oper-
ation of the top. This is necessary to com-
pletely refill lift cylinders.

4. Repeat this operation until Hydro-Lectric
hydraulic system is refilled. Continue up and
down top travel cycle several times to elimi-
nate air trap in line and recheck fluid level.

FOLDING TOP OPERATING VALVE—Replace

1. Disconnect positive battery cable.

2. Disconnect control rod “A" by loosening set
screw at operating valve under the hood on
the left hand side of the cowl (fig. 54).

3. Disconnect two wires from control valve.

4. Disconnect and eap four hydraulie lines
at valve,

NOTE: Keep cloth handy to absorb hy-
draulic fluid dripping from lines,

5. Remove three screws retaining valve to sup-
port and remove valve.

6. To install, reverse this procedur .. Seal cou-
pling threads with 3M Hydraulic Tubing
Sealer or its equivalent.
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Fig. 54—Top Operaring Vaive

FOLDING TOP CONTROL ROD-—Adjust

The folding top control rod is adjusted to per-
mit at least 15" over-travel in either direction to
insure the eleetrical switch will make positive
contact.

1. Loosen set screw retaining control rod at

operating valve,

. Position the control rod so there is 17 mini-
mum to 1%,"” maximum between the ferrule
on the eontrol rod support at the instrument
panel and the forward end of the control
rod knob.

3. Tighten control rod set screw at valve.

. This adjustment gives the %" over-travel.

5. If the control rod is not long enough for this
adjustment, remave control vod from its sup-
port assembly by removing the retaining nut
at the rod support Lracket.

. Loosen the stop nut and with the rod secured
in & vise, lengthen the rod the desired amount
by unserewing the control knob assembly

7. Replace control rod and complete adjustment.

2

e
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TESTING PROCEDURE

The following procedure may be used for test-
ing and checking the operation of the hydraulic
and clectrical circuits of the 1949-50 Hydro-
Lectric System,

Pump Pressure

Faulty, erratic operation of the Iydro-Lectric
System may be due to lack of hydraulic fluid in

the pump reservoir. For ellicient operation, fluid
level should be checked and additional fluid
added as indicated by the fuid level mark on
the side of the reservoir. Foreign mutter obstruet-
ing the pressure relief valve or internal gears of
the pump may also cause low pressure resulting
in slow operation of the various power units.
Figure 55 shows the method of testing the fluid
pressure wilh a pressure gauge conneeted to the

pressure port of the pump.

Fig. 55—Pump Pressure Chock

e

Connect the pressure gauge lo one of the
pressure ports of the operating valve If the
top is up use pressure port “A" and if the
top is down use pressure port “B" (fig, 50).
With the top up and the pressure gauge in-
stalled to pressure port “A”, push the control
knob in. Hold the control in this position for
a few seconds and note the pressure reading
which should be 250-260 psi, Il pressure read-
ings are below the specified veadings and the
pump pressure is normal the trouble lies
either in the valve itsell or the hydraulic
lines leading to the valve, Disassemble and
check for obstructions within the valve body,
also check hydraulic lines for kinks or pas-
sage obstructions.

After checking pressures at pump and con-
trol valve, install pressure gauge to either
port of the lift cylinder. Operate the control
valve and alter top has completed its travel
cycle note the pressure reading, If pressure
readings are below specified pressures, in-
spect hydraulic tubing, power eyvlinder con-
necling tees and the lift cylinder for obstrue-
tions, leaks, etc. In the event the lift eylinder
ig at fault replace the lift unit.

by



Fig. S6—Pressuru Chack of Valve

Electrical Cireult
1. Check the battery.

2. Visually inspect wiring for loose connections,
corrosion of switeh contact or terminal, shorts
or broken wires.

3. Check operation of motor solenoid by con-
necting one end of a heavy jumper wire to
the battery wire terminal of the solenoid and
the other end to the salennid switch wire
terminal. If the solenvid is operating satis-
factorily a click will be heard and the motor
will operate. If the click is not heard the
solenoid should be replaced.

4. Use a Volimeter to fest the electrical circuit
through the folding top contral valve
a. Connect the positive lead of the tester to

the feed wire terminal of the valve and
ground the negative lead. The voltage
should approximate the battery voltage
within .2 of a volt. If voltage reading is
lower check for short, break, ete.

b. Then connect the positive lead of the
Voltmeter to the other terminal of the
valve and ground the negative lead. The
voltage drop should not exceed .2 of a volt
when the valve control rod is operated.

4

If there is no voltage registered, check
control rod aver-travel adjustment. If there
is an excessive voltage drop check the
electrical contacts of control valve for
corrosion.
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SERVICE OFERATIONS

MORAINE PUMP
Disassembly and Inspection

1, Disconnect positive terminal of battery and
inspeet pressure reliefl valve by removing
plug, stop washers, and compression spring
(fig. 57). Pressure adjustments may be made
at the valve by adding washers to increase
pressure or removing washers to reduce
pressure,

Fig. 57—Moraine Pressure Relinf Volve

2, Remove motor and pump assembly from its
mounting under hood of car after first re-
moving the pump reservoir and wire bail,
Check the reservoir gasket. Lay motor and
pump assembly on u bench and remove the
pump cover assembly attaching screws and
washers, Remove and inspect cover assembly
for clogging and wear,

3. With a small screwdriver or similar tool,
carefully and uniformly pry up the outer
rotor of the pump. The inner rotor may then
be lifted ofl the pump motor shaft. Inspect
these parts for wear as well as for presence of
dirt or foreign matter, cither on rotor parts
or on the exposed face of the pump body
assembly.

4. Check the ball and valve seat in pump as-
sembly. The ball and valve assembly may be
removed by first removing pressure relief
plug, stop washers and spring, then inserting
a hook type tool or stiff hooked wire into
the pressure relief port and pulling out
valve. Then Lip the motor and pump over
allowing the ball to drop out. If the valve is
seated oo snugly in position, it may be re-
maved by inserting the tool into the small
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hole at bottom of rotor gear well and pushing
out.

3. To remove the pump body assembly from the
motor, first place seribe marks aeross june-
tion of motor housing and pump hody assem-
bly, then loosen the two long bolts from the
motor end of the unil and remove pump
body assembly. Check motor shaft seal and
filter vent. This pump body assembly, less
the cover, is serviced as a unit.

. To reassemble the Moraine pump, reverse
the above procedure.

=3

NOTE: Two types of rotor assemblies were

used in 1949. Each type required a differ-
ent pump body and were not inter-
changeable. Identification of rotar type is
made by part number stamped on identi-
fication plates on motor housing.

DURA PUMP

Disassembly and Inspection

1. With a pressure pauge, as illustrated in fig-
ure 53, check the pump fuid pressure uc-
cording to pressure specifications as outlined.
Remove the pressure relief plug, washers and
compression spring (fig. 58). Inspect this as-
sembly for possible obstruction or damage to
spring. Check the adjustment of pressure to
within operating range, by varying the num-
ber of washers on the plug. Adding washers
decreases the pressure, removing washers in-
ereases the pressure,

Fig. 58—Duro Prossure Rellef Valve

2. Disconnect positive terminal of batlery and
remove the spring wire bail and pump reser-

veir containing fluid. Remove motor and
pump assembly from its attachment on outer
dash panel. Check the reservoir gasket. With
motor and pump assembly placed on a bench,
remove the serews holding diffuser and re-
tainer to bottom of intake and discharge
tubes. Clean these parts. Next, remove the
rotor pump bottom plate (rolor cavity plate),
3. Remwove and check the rubber sealing ring.
en remove each of the parts in the rotor
cavity as follows: Rotor plate spider spring,
rotor plate, inner rotor and outer rotor. In-
spect for wear of parts and presence of dirt
or foreign material. kmh2003
4. Remove the port plate from bottom of rotor
eavity and inspect. If port plate “tab” has
been damaged or sheared off, replace with a
new steel port plate. When replacing, make
sure tab on port plate enters the notch at
bottom of rotor cavity,

CAUTION: i tab has sheared off the
original port plate, check the rotor cavity
tharoughly. This small piece of metal may
be lodged in the pressure outlets and if
not removed will cause further operating
irregularities.

5. Be sure and clean rotor cavity thoroughly.
Inspect the pressure relief valve previously
explained by removing the plug, washers,
and compression spring. With a hooked wire,
poke out the valve through opening in bot-
tom of cavity, Clean out any dirt or foreign
matter from valve and valve seal. Note the
location of the wotch ul the bottom of the
cavity for positioning the tab on the port
plate,

6. To remove the pump housing assembly from
the motor unit, remove the four screws and
washers on pumps equipped with Autolite
motors, or the two long bolts from the end
of motor unit on pumps equipped wi co
motors. To facilitate reassembly, scribe the
relative positions of pump and motor hous
ings before removal.

Hydraulic Motor

In cuses where the vause of failure or faulty
operation of the Hydro-Lectric System appears
10 be in the electrical portion of this system, a
routine check of the circuit should be made. If as
a result of this check, the cause is traced to the
hydraulic motor unit, a complete testing of the
motor parts should be undertaken. However,
before proceeding with such testing, make sure
all contacts at ends of both ground and solenoid
switch connector straps are tight and free of
corTosion,



NOTE: A guick check to determine if the
cause lies within the motor (assuming
bottery and hbattery connections have
been checked) is to place a jumper wire
between the battery terminal of the mater
selenoid switch and the terminol where
the salenoid switech connector strap is at-
tached to the motor housing. If the motor
does not start, the trouble lies within the
motor, and this unit should then be dis-
assemblod ond tested as outlined in
“Starting Motor Tests” in this manual.

1951-52 MODELS

A “sealed-in” Hydro-Lectric system is used to
operate the folding top of the 1951-33 Convertible.
The pump is not vented to the atmosphere, as &
result, periodic hydraulic fluid replacement in the
system is unnecessary. This system is self-air
bleeding, should air become trapped in the lines,
a few cycles of top operation will expel the
trapped air into the reservoir,

The reversible motor used with this system
requires 95 ampere when operating the pump to
develop a fluid pressure of 230 psi. The wiring
harness used in the electrical circuit of the system
consists of heavy No. 8 stranded wire, due to the
large electrical load that the harness must carry
when the system is in operation. It is imperative
when conducting electrical checks or replacing
sections of the harness that No. 8 wire is used.

The pump employed by this system is a spur
gear type and the pressure developed by the
pump is proportional to the speed of the motor
therefore nu pressure relief valve is used. The
pump should deliver » maximum fluid pressure
of 220 to 260 psi and should be capable of raising
or lowering the top through a complete up or
down cyele in 15 seconds at a maximum fuid
pressure not exceeding 250 psi,

Motor and Pump Assembly

The Hydro-Tectric motor and pump assembly
consists of an electric motor, a spur gear pump
and a fluid reservoir assembled vertically into a
single unit. The fluid reservoir is located at the top
of the assembly, which is mounted with rubber
attaching grommets on the rear compariment
lower division panel under the folding top com-
partment. The entire unit is sealed and is not
vented to the atmosphere.

An exploded view of the motor and pump as-
sembly is shown (fig. 59). The component parts
of the assembly may be identified as follows:

A, RESERVOIR RETAINING NUTS

B. PUMP TUBE “0O" RINGS

C. RESERVOIR AND FASTENER

GROMMETS
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Fig. 59—Exploded View of 1951-53 Metor and Pump

. PUMP TUBES

. VALVE BALL CHECK SPRINGS
SPUR GEAR PUMP UNIT

r. PUMP ATTACHING SCREWS

H. MOTOR UNIT AND END PLATE

R

o

Hydraulic Pump

A spur gear pump is used in conjunction with
the reversible type motor. This pump employes

Fig. 60—Spur Geor Hydroulic Pump
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only four moving parts, two spur gears and two
ball-spring valves, The fluid pressure developed
by this pump is proportional to the speed of the
motor. A low battery will therefore resull in a
“sluggish” acting pump. Figure 60 shows the
component parts of the pump assembly, as
viewed from the wmotor altaching side. These
parts may be identified as follows:

A, BALL AND SPRING VALVE

B. SPUR GEARS

C. PORT (LOWER CYLINDER END)

1. PORT (UPPER CYLINDER END)

E. PUMP OPENINGS TO RESERVOIR

Fulding Top Control Switch

The operation of the convertible top is con-
trolled by a self-centering contrel switch. THe
switch is mounted at the botlom of the instrument
panel and is connected to the motor and pump
assembly with two electrical leads, By pushing
the comtrol switch knob forward, the current
passes from the batlery, through the top control
switeh, and out through the green lead to the
motor. The motor and pump then operate to
raise the top. By pulling the contral switch knob
rearward, the current passes from the battery,
through the switch, and out via the red lead to
the motor. This causes the motor and pump to
operate in the opposite direction and lower the
top.

SERVICE OPERATIONS

Folding Top Lift Cylinder (1949-1953)

Removal and Installation
NOTE: The top should be in the raised or
full “up" position during this operation.

« Disconneet the positive battery cable.

. Remove rear seat cushion und seat back.

. Remove rear quarter side trim panel,

. Remove nut and bolt connecting lift eylinder

piston rod to top linkage.

Push the piston assembly down the bottom of

the ¢ylinder.

Vent hydraulic system at reservoir on 1951-

53 models.

. Disconnect hydraulic tubing from top and
bottom of folding top lift cylinder and cap
ends of hydraulic lines to prevent dripping
of NMuid,

. Remove the cotter pin and the clevis pin
securing lift cylinder to floor pan, then re-
move cylinder,

. To install, reverse the above procedure,
Apply a suitable hydraulic thread sealer to

O
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the threads of all male fittings. Connect bat-
tery cable or switch wire and check operation
of top. Inspect all tubing connections for
leaks and check the hydraulic flud level.

Motor and Pump Assembly

Removal and Installation
1. Raise the folding top to the full “up” position.
2. Remove cover plate from right side of fold-
ing top compartment bottom panel (fig. 61).
3. Remove rear seat cushion and hack, and fold
back the insulating pad on right side of body.
4. Disconnect the posilive battery cable.
5. Remove reservoir filler cap to vent hydraulic
system,

Fig. &1 —Hydraulic Matar and Pump Insiollotion

NOTE: Venting of the reservoir is neces-
sary in this “sealed-in" systom to equal-
ize the pressure in the reservoir to that of
the atmosphere and avoid the possibility
of hydraulic fluid being forced under
pressure from the disconnected lines.

6. Disconnect hydraulic lines from top of pump
reservoir and eap open filtings to prevent
dripping of hydraulic Auid. Keep a cloth
handy to absorb any leakage of fluid.

7. Disconnect the red and green motor lead
wires and the black ground wire.

8. Loosen the four rubber gromumets, from
rear compartment lower division panel, then
lift motor and pump assembly and remove
through [ulding top compartment opening.

9. To install, reverse the nbove procedure.



10.

Apply 3-M hydraulic line sealer or a suitable
hydraulic pipe sealer to the threads of all
male fittings.

To refill the hydraulic system, fill the reser-
voir to the prescribed level with hydraulic
fluid, Deleo Super No. 11 and operate the top
through several cycles, check the reservoir
and add fluid, repeat this operation as often
as necessary, One filling of the reservoir may
not be sufficient, as the fluid capacity of the
two top lift cylinders is almost double that
of the reservoir.

TESTING PROCEDURE
Pump Pressure

The following information on testing the hy-
draulic units may be employed to locate any
trouble in this portion of the Hydro-Lectrie
System,

NOTE: When testing fluid pressure with a
hydraulic pressure gauge on the 1951-53
“Sealed-in" hydraulic system, it is neces-
sary to have a %" connector fitting en
the gauge to hook up te the hydraulic
lines. If using @ gauge equipped with %"
fittings of the type used for festing 1950

or earlier convertible models, an adapter
will have te be used.

With the top in a raised position, remove the
inspection cover plate [rom fulding top com-

partment, then remove filler plug which
vents the system, Check fluid level in reser-
voir, which should be within two inches of
the top of the reservoir. Fill if necessary with
Delco Super No, 11 hydraulic fluid and re-
place filler plug.

Fig. 62—Checking Pump Fluld Pressure
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2. Remove rear seat cushions and quarter side
trim. Operate the top, observing the opera-
tion of the lift cylinders. If the top movement
appears sluggish or is binding, then one of
the lift cylinders is inuperative or is operat-
ing too slowly. The condition could be the
result of a defective eylinder or clogged hy-
draulic line. Inspect the hydraulic tubing and
couplings for obstructions, Binding may also
be the result of mechanical fault.

To check Auid pressure in hydraulic lines
with the top in a raised position install pres-
sure gauge at “A” (fig. 62). Where operation
of the top through the down cycle is to be
checked, lower the top and install gauge
at "B.”

Operate the top switch and the pressure
should read 220 to 260 psi. If pressure indi-
cated is below this prescribed maximum
range, either the pump is not delivering
required pressure or there is fluid leakage
past the piston in onc or both cylinders,

NOTE; Check the fluid pressure delivered

by the pump after the top movement is
completed.

w

4. To check the fluid pressure delivered by the
pump, install pressure gauge (fig. 63) in
hydraulic lines leading (o the botlom of lift
cylinders. Pinch or “kink” hydraulic tubing
“A” and “B” to completely shut off fluid
flow to the bottom of each of the folding
top lift cylinders, then push switch knob for-
ward and hold a few seconds. The pressure
should read 220 tu 260 psi, The fluid pres-
sure to the top of lifl cylinders is checked
by installing pressure gauge in hydraulic
lines leading to top of lift cylinders, pulling
switch knob rearward and pinching or “kink-
ing" hydraulic lines “C” and “D", Il pres-
sure reads below the prescribed on either
check, then the trouble lies within the pump
unit which must be repaired or replaced. If
however the pump pressure reads within the
prescribed maximum range, then Nuid must
be leaking past the pistons vne or both
lift evlinders and the lollowing check should
be made.

. With the top in a raised position and pres-
sure gauge installed in lines leading to the
bottom of the lift cylinders, test for leak-
age past the piston in cylinder No. 2 by
pinching lines “A” and “C” so as to shut off
fluid flow to eylinder No. 1 (fig. 63). Push
eontrol switch knob forward and hold a few
seconds, if the pressure gauge reads 220 to
260 pei, then cylmder No. 2 is not defective.
However, if the pressure reads below the
prescribed range, then the fluid is leaking

e
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Fig. 63—Fluid Pressure Chacking Paints

past the piston in cylinder No. 2 and the
cylinder must be replaced. To test cylinder
No. 1, repeat this procedure and pinch off
lines “B” and “D.” With the top in a fully
lowered position and the pressure gauge in-
stalled in lines leading to the top of the lift
eylinder, pull control switch knob rearward
and repeat the procedure,

Electrieal Circuit

1. Check the hattery according to the recom-
mended service procedure. A partially dis-
charged battery will result in a sluggish
operating (low r.p.m.) Hydro-Lectric pump.

. Ground one lead of a light tester and check
switch battery terminals. The two terminals
are connected by a metal strip and the hot
battery lead is connected Lo one of the termi-
nals. If the test light does not light up on eon-
tact, trouble is in the hot battery lead and
the switch o battery lead should be repaired
or replaced.

3. Disconnect switch to motor wires from ter-

[

minals and with one lead of tester grounded,
check switch operation by moving switch
control either in or out and testing the re-
spective motor wire terminal, Il test light
fails to light, repair or replace switch.

4. Checking Switch to Motor Lead Wires. Dis-
connect the green and red switch to motor
lead wires at motor, ground one tester wire.
Push top switch control knob forward and
apply tester to the end conncetor of the
green (up cycle) lead wire. Pull control knob
rearward and apply tesier lo end of red
(down evele) lead wire. If tester fails to light
in either case, the trouble is in the lead wire
or wires from the switch and repairs should
be made to this part of the cireuit

tn

. Checking Motor Unit. Tf, after the above test
the lead wires from the operating switch o
the motor indicate a flow of current accord-
ing to the light tester, and the motor unit
still does not operate when the switch is
moved for “up or down™ operation, a final
check of the motor unit itself should be made.
First check the motor ground strap for
proper connection to the body, then use a
No, 8 stranded “jumper” wire o test as fol-
lows. Connect one end of “jumper” 1o bat-
tery positive pole and connect the opposite
end to the motor green wire terminal.
The motor should operate to raise the top.
Then move “jumper” wire over to motor red
wire terminal, which should operate motor
to lower top. If the motor fails to operate on
either or both electrical checks, the motor
should be repaired or replaced. If the motor
operates with the “jumper” wire but does
not operate when connected to the switch to
motor leads, even after current flow through
these leads has been indicated, the trouble
may be caused by reduced current flow, re-
sulting from damaged lead wires somewhere
between the motor and the battery terminals.
Reconnect red and green switch lead wires
to motor after completing check.

CARE OF TRIM

This section contains general directions for the
proper care of the interior trim of the car and
the convertible top.

Twe types of cloth material are or have been
used in the Chevrolet; Broadcloths and Pile
fabrics. They are distinguished in part by flat
woven yarns as in the broadeloths and pile sur-
faces upright fibers densely woven at right angles
to the base of the fabric.

General Instructions

Dirt and dust particles should be removed
every few weeks, or more often if car uphol-
stery is subject to constant hard driving. This
can be done with a whisk broom, carpet beater
or vacuum cleaner.

It is essential that stains be removed from up-
holstery as soon as possible. If they are allowed
to remain on the fabrie for some time, they often



become oxidized and removal is difficult, if not

impossible.

There are two basic types of popular cleaners
available to car owners: (1) Volatile Cleaners,
colorless liquids, generally having carbon-tetra-
chloride or naphtha as a base. (2) Alkaline Clean-
ers which have a soap base.

The Volatile Cleaners are recommended since
they have great solvent powers for grease, oil
and road grime. Alkaline Cleaners generally
emulsify stains satisfactorily but at possible risk
to the removal of the color of finish of the fabric.
Cleaning Pile Fabric

Soap and water may be used in cleaning pile
fabries, providing the instructions which follow
are adhered o closely, A neutral non-alkaline
soap should be used with lukewarm water. The
suds should be frothy, not watery. They should
be applied in moderate quantitics with a damp
cloth, sponge, or soft brush, Rub with the pile,
not against it, Soapsuds should be removed with a
clean, damp cloth or sponge. Then wipe the sur-
face several times with a dry cloth. While still
damp, brush lightly with a whisk broom or brush
of medium stiffness. Permit air to circulate freely
over the wet upholstery. When dry, brush again,
against the pile,

The surface of pile fabrics can also be freshened
by steaming. Spread a damp cloth over the sur-
face and touch a hot Hatiron to it lightly. While
still damp, the upholstery should be brushed
lightly with a whisk broom or brush of medium
stifiness. When thoroughly dry, the material
should again be brushed. Brush against the pile.
Cleaning Broadcloths

Soap and water, regardless of the basic type of
s0ap, is not recommended for cleaning flat cloths,
particularly broadeloths,

1. Carefully brush all loose particles of dirt
and soil,

2. Immerse small cloth in volatile type eleaning

solution, wring out thoroughly, open cloth

and allow medium evaporation.

. Place cloth on soiled spot, do not rub, apply
slight tapping pressure, several times. This
will pick up particles which are too embedded
to be removed in the brushing operation. This
operation should be repeated several times—
in each instance using a clean area of the
cloth.

4. Immerse a new cloth in cleaner, wring out
thoroughly, open and allow to evaporate
until barely damp. Apply increased pressure
and rub soiled area in a backward and for-
ward motion, The cleaning cloth should be
reversed several times in this operation.

5. Immerse third cloth, wring out, allow evapo-

w
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ration and apply to both the soiled and the
area surrounding same, using a light, brisk
motion,

6. Repeat brushing operation,

7. If a cleaning ring should form, the entire
area of the assembly which is being cleaned
should be thoroughly brushed and gone over
lightly with the solvent.

Safety Precautions for Cleaning Fabrics

1. Do not use as a cleaning solvent any gaso-
line which is colored or which contains tetra-
ethyl lead.

2. Do not use any of the following bleaches or
reducing agents, as their use tends to weaken
the fabric and change or bleach the color of
the goods: Chloride of lime, Javelle water,
Hydrogen peroxide, Sodium Hydrosulphite,
Potassium permanganate, Chlorine or chlo-
rine water, Sulphurous acid (sulphur diox-
ide), Sedium thiosulphate (Photographers’
hypo). k2003

3. Carbon t hloride is infl,

Most other types of cleaning solvents are in-
flammable; and every precaution and care
must be exercised in handling them.

4. Do not permit cleaning solvents to come in
contact with the skin on the upper arms or
the body. Such contacts sometimes produce
local irritation, which is unpleasant, if not
serious,

5. Do not breathe the fumes of cleaning sol-
vents, since they are usually toxic in large
quantities.

8, Keep oxalic acid out of reach of children
and away from the mouth. It is a deadly
poison.

7. There are on the market a great number of
inexpensive, slow-drying ¢leaners of the clear
type which are not recommended. Care
should be taken, in the selection of a cleaner
for the upholstery in your car, to select a
product of proven reputation and quality.

8. Do not use too much cleaning fluid; same inte-
rior trim assemblies are padded with rubber,
and volatile cl are g 11 lvent:
for rubber. The application of too much
cleaner may destroy these rubber pads or
cause the rubber itself to penetrate the up-
holstery fabric and soil it

Cleaning Genuine Leathers and Imitation Leather

Care of genuine leather and imitation leather
is a relatively simple but important matter. If
dirt accumulates on the surface, this generates
into a hard grit which under pressure will cut the
finish and cause the leather to crock or bleed
color, The surface should be gone over oeca-
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sionully with a dry eloth and if dirt should aecu-
mulate, the following cleaning instructions should
be used:

1. Lukewarm water and a neutral soap should
be used and a thick suds worked up on a
picce of cheesecloth and applied to the
surface.

2. The operation should be repeated, using only
a damp cloth and no soap.

3. The leather should then be wiped dry with a
soft eloth,

Polishes and cleaners used for body finishes,
volatile and other clear cleaners, naphtha, furni-
ture polishes, oils, varnishes or household cleans-
ing and bleaching agents should never be used.
Cleaning Convertible Top Materials

The top materials are easily eleaned and kept
attractive if the proper methods of cleaning and
care, are exercised. Generally, soilage can be re-
moved with art gum or crude rubber, If dirt is
embedded in the fabric, the top should be thor-
oughly brushed with a whisk broom. In this
brushing a minimum of pressure should be ap-
plied to thuse aress of the assembly which cover
the metal bows of the top structure, since heavy
abrasion will disturb the surface of the material
appreciably, causing an unsightly appearance.
After brushing, the top should be washed thor-
oughly with a neutral soap suds and lukewarm
water. A cloth or brush with soft bristles should
be used. Generous quantities of clear water
should then be applied over the surface to remove
any soap which might remain. Volatile and other
clear cleaners, naphtha, gasoline or household
cleaning and bleaching agents should never be
used.

After cleaning, always be sure that the top is
thoroughly dry before folding it down, Folding
the top while still wet or damp may cause mildew
and unsightly wrinkles,

This precaution should also be taken by the
owner in service. Alter rainfall, the top should

KEYS AND

Lock cylinders are furnished for service un-
coded, this necessitates the coding of all replace-
ment lock cylinders.

The side bar type lock (fig. 64) is used [or the
ignition, door and trunk lid on passenger cars
and for ignition and door locks of trucks. Glove
compariment locks are wafer tumbler single
bitted type having 4 tumblers on passenger and 5
tumblers on truck, These locks are all coded the
same allowing for usage of only one key for all
locks on the vehicle. To protect owners, automo-
bile lock manufacturers stamp the lock number
on the lock core, shait, etc. where they will not

be allowed to dry out thoroughly before being
collapsed because, in addition to causing mildew
and wrinkles, the top material will possibly
shrink, after such abuse, to a degree that it may
be impossible to return the lop structure to its
normal upright position,

Cleaning Carpet Floor Coverings

To clean carpet floor coverings, they should
first be brushed thuroughly. If soil remains, a
volatile type cleaner is recommended. The clean-
ing operation should be repeated for heavily em-
bedded stains.

Extreme care should be taken by the owner
to make certain that the carpets are not “soaked”
with the cleaner. This may cause delerivration
of the rubber compound backing construction of
some carpets.

Neutral soap and water may also be used, at
risk of color removal, but the owner is cautioned
1o make certain that the carpets are thoroughly
dry before closing all window and door openings
to prevent possible mildew of the carpet.

Cleaning Convertible Plastic Back Window

1. To remove road dust use a soft cloth mois-
tened with water and wipe crosswise of the
window 1o remove superficial dust.

NOTE: Do nol use a dry cloth or poper clean-
ing tissve.

2. To clean the back window use cold or warm
water and a mild neutral soap suds. After
washing, rinse with clear water and wipe
with a damp cloth.

CAUTION: Never use cleaners of alcoholic
or chemical content as they may hove o
deteriorating affect on the plastic or may
spot the Duco finish below the window.

3. Do not use a scraper to remove frost, ice or
snow from the plastic back window. Warm
water may be used in an emergency,

LOCKS

show until the lock is removed, The location of
lock code numbers on the various type locks is
shown in Figure 65,

Service personnel may be reguired to cut new
keys by code or key number when the owner is
not always in possession of the key number or he
may be required to cut a new key to fit the lock
when an owner has lost his key and has no record
of the key number. Simply by removing the door
lock, the key number may be obtained from the
lock core, shaft, ete. which will be the same on
all of the other locks.

In addition, when a lock eylinder requires re-



SDRING DETAINER

Fig. 84—~Slide Bor Lack

placement the lock code number may be obtained
either from the key, if available, or from the old
lock cylinder which is being replaced.

Once the code number of the lock is obtained,
look up this number in a key cutting code book.

i
1

Fig. 85—Lacations of Lock Code Numbers

There are two types of code booklets in general
uae, one which lists the cutting code by letter
C, N, B and Y. Numbers or letlers are always
recorded from the head of the key to the end.

Numbers may be transposed to letters to num-
bers as follows:

Code Book-Numbers Code Book-Letters

1 C
2 N
3 B
4 ¥

All side bar locks furnished to the field by the
Parts Department are uncoded, that is, they are
furnished without tumblers, springs or spring re-
tainers; these parts are serviced separately The
tumblers come in four different depths indicated
by colors “C” for copper, “N” for nickel, “B" for
black and “Y" for yellow,

The side bar locks as used on Chevrolets have
six tumbler positions, and in looking up the cut-
ting code, the following may be used as an ex-
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ample. After key code number is determined,
either from key or from number stamped on lock
cylinder refer to your code book and record the
key cutting information as follows:

Key of Key cutting  Key cutting
lock code code code
Number Numerical ~ Alphabetical

8109 2.3.2.1.2-4 N-B-N-C-N-Y
Cutting or Tumbler 1.2-3-4.5.6 1.2-3-4-5-8
position from head

of lock.

The numbers or letters (depending on code
book) which are written above the cutting or
tumbler position indicate the different color
tumblers which are to be dropped into each
tumbler slot of the lock: “C"—copper, “N"—
nickel, “B"—black, "Y"-yellow,

NOTE: If code book used lists the key
cutting code numerically, the numbers
must be fransposed fo lefters as previ-
ously stated in order o selec! proper
colored tumblers for installation into the
lack.

In cases where a code book is not available,
the diagram as shown in figure 66 may be used
to determine the tumblers required to assemble
an uncoded lock cylinder,

YBNC
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Fig. 66—Tumbler Requirement Diagram

1. Lay the key on the diagram (fig. 66) with
the bottom of the key flush with the edge
of the drawing, head and point carefully
lined up.

2. Read the code in letters C-N-B-Y from the
head of key to the end from positions 1 to 6
inclusive. As each depth is determined write
that letter in the blank space provided above
the position numbers (1-2-3-4-5-6).

3. With the key properly lined up on the dia-
gram, all cuts that show in the first section
are lw be marked “C",

. Cuts that fall in the first black section, mark
g

s

5. Cuts that fall in the white scetion, mark
wg

6. Cuts that fall in the second black section,
mark “Y".
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After the letter (C-N-B-Y) have been deter-
mined and written above the cutting positions
the lock eylinder should be assembled as follows.

Lock Cylinder Assembly

1. Hold cylinder with head of cylinder away
and starting at the head of the cylinder, in-
sert the tumblers in their proper slots in the
order called for by the code, ribbed side
toward you and long point down (fig. 67)

i
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Fig. 67—Inserting Tumblers

2. After all tumblers are in place, check for
correctness with the code. Then, press
tumblers down with one finger (fig. 68).

\ ’
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Fig. 68—Checking with Cods

3. Insert one tumbler spring in the space pro-
vided above each tumbler (fig. 69).

CAUTION: If the springs are tangled, do
nat pull them aparl—unscrew them.

4. Reverse the lock cylinders so that the head
of the cylinder is now toward you. Insert the
spring retainer so that one of its six prongs
enters into each of the springs and the two
large end prongs slide into the slots at either
end of the cylinder (fig. 70). Press the re-
tainer down with one finger.

&
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Fig. 69—Insenting Tumbler Springs

. To check, insert proper key and il tumblers

are installed properly the side bar will be
allowed to drop down. If bar does not drop
down, remove the key, spring retainer,
springs and tumblers and reassemble cor-
rectly.

Fig. 70—Insarting Spring Retainer

NOTE: If the tumblers have not been as-
sembled correctly and no! according lo
the code, the tumblers con be removed
from the eylinder by holding it with the
tumbler slots down, pulling the side bar
oul with the fingers and jarring the cyl-
inder to shake the tumblers oul. This
P is y b after the
tumblers have been pressed dewn inte
the cylinder they are held in their sfofs
by the cross bar.

. If after checking it 15 found that the lock is

assernbled properly, remove key and place
eylinder in a vise using leather or wood on
each side to prevent damage to the cylinder.

Stake the retainer securcly in place by stak-
ing the cylinder metal over both edges of
the retainer ends using a suitable staking
toul at right angles 1o the top of the retainer
and from the cast metal of the eylinder over
the retainer at cach corner.
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GENERAL DESCRIPTION

The frame is the structural center of the vehicle
for in addition to carrying load, it furnishes sup-
port for the body, transmission system and other

units. The frame maintains correct relationship of
all parts in order to secure their normal function
and freedom from stress and strain and wear that

Fig. 1—Fiuatline and Styleline Frame
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may be caused by operation in a misaligned
condition.

The frame for the Fleetline, and Styleline
models (fig. 1) is of the box girder type. Every
structural member is a box section, making the
frame very stiff torsionally and laterally, with
minimum weight, It is of extremely simple design,
making all chassis units easily accessible for
servieing.

The side members are of extremely rigid rec-
tangular cross seclion, to which are attached the
hangers and cross members. This provides a
simple, sturdy and rigid construction, making the
replacement of frame parts a comparatively
easy job.

The front cross member is a large semi-tubular
unit which is saddle mounted and bolted rigidly
to the frame side members. The use of bolts in
place of rivets facilitates overhaul as the complete
front end assembly may be removed from the
frame as a unit.

A pair of exceptionally sturdy box section
braces are added to the frame, one at each side.
These braces extend diagonally forward from the
second cross member to the frame side members.
They are instrumental in stiffening up the entire
front end and also maintaining the longitudinal
pusilion of the side muembers relative o vach
other.

The radiator support cross member is of chan-
nel section and is an entirely separate support
located just ahead of the front cross member. It
is riveted to the inner flange of the frame side
members and bolied at the outside flange to
accommodate the mounting of the stabilizer
brackel. This support member is also indirectly
the support for the front end sheet metal which
is sceured {o the radiator core support which in
turn is bolted directly to the radiator support
cross member. Figure 2 shows cach member of
the frame in cross-seetion.

The 1950-52 Bel Air models and the 1953

i

RADIATOK SUFPUICE
MEMITR

A

BODY TRONT RRAGKET
0, & LY BOLT BRACIET)

p

HEAK CROSS MEMBER

<
\

FRONT CroSS MEMBER

SIDE MEMBER

T0 i
CROSR MPMEER HRACE

RIDE MEMBER

Fig. 2—Frame Croas Section
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Fig. 3—Convertible Frama

Bel Air and Two Ten Sport Coupes have a box
girder frame similar to that used on closed mod-
els, bul with reinforced side rails. The reinforce-
munts, 214" thick and in three sections, extend
almuost the full length of each side rail. The rein-
furcements are inside and puddle welded to the
top of the frame box section.

The frame assembly used on 1950-52 closed
model passenger cars equipped with the Power-
glide transmission is the same as the regular frame
with the exception that the second cross member
is mounted 2% farther toward the rear. This
necessilales @ change in second eross member and
side mumber Lo second cross member braces. On
the Convertible model, the same effeot is accom-
plishied by the use of a new transmission support
cross member, On 1853 models equipped with
Powerglide transmission, the second cross mem-
ber or transmission support is bolted in place,

The Convertible body is a rather flexible struc-
ture as compared to a closed body and for this
reason the Convertible frame (fig. 3) must be
more vigidly construcled. The side members of
this frame are basically the same as used on the
closed body models but a simplified “VK" struc-
ture of I-beam section replaces the various cross
members used on the regular passenger car
frame. Each one of the four diagonal members of
the “VK" scetion carries a body mounting bracket

m addition to those located on the side members.
The “VK” assembly is welded top and bottom as
well as riveted to the frame side members at all
six points of contact,

CHECKING FRAME ALIGNMENT

Vehicles which have been in a collision, upset
ar an accident of any nature which might result
in “swayed” or “sprung” frame should always be
checked for proper frame alignment in addition
to steering geometry and wheel alignment.

When checking a frame for alignment in case
of damage, the most elficient method is “X"
checking with a tram from given points on each
side member,

In figure | and 3 reference points are indicated
“A", “B", “C"”, “D” on each frame side member.

Frame ulignment checks on all moadels should
be made with the tram points set at the center of
each locating point indicated and the cross bar
level to insure aceuracy.

When “X" checking any section of the frame,
the measurements should agree within %", If
the measurements do not agree within the above
limit, it means that corrections will have to be
mide between those measurement points that are
not equal,

The minimum dimension between spring hang-
ers, is shown in figures 1 and 3 and in addition
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the spread at the front and rear of the side mem-
bers is also shown.

If a tram gauge is not available, the “plumb
bob” method of checking may be used. To assure
any degree of aceuracy when using this method,
the vehicle should be on a level floor when
dimensions are checked.

By using this method, it is only necessary to
have a piece of cord attached 1o an ordinary sur-
veyor's plumb bob. When measuring the distance
between two points, the free end of the cord
should be placed on the reference point allowing
the plumb bob to hang just off the floor. A check
mark should be made on the floor just under the

tip of the plumb bob, This uperation should be
repeated at all reference points. With these points
located on the floor, they may easily be measured
with a rule,

CROSS MEMBERS AND BRACKETS

All cross members and brackets that are dam-
aged or broken may be replaced, Cut off all rivets
holding part v be replaced by first drilling the
heads and then cutting them ofl using a sharp
cold chisel. Care should be exerciced to prevent
distorting rivet holes. In permanently attaching a
new piece, it is recommended that hot rivets he
used to secure in place,

SHOCK ABSORBERS

INDEX

General Description
Operation. . .
Service Operations, |
Froni Shock Absorber
Removal .
Installation. ..
Rear Shock Absorber.
Removal. . ... R AT N
Installation. .. e

Page

2-4

. Lo 24
.... ; 25
2.5

2-5

R 4 veeea 2B

2-6
2-6

GENERAL DESCRIPTION

Shock absorbers both front and rear on all
passenger car models are non-adjustable direct
acting bayonet type, consisting of three concen-
trie tubes known as the pressure tube, reservoir
tube and dust shield or outer tube. Front shock
absorbers on 1952-53 models are not equipped with
dust shields. These shock absorbers are perma
nently sealed and require no maintenance other
than replacement i necessary.

Front shock absorbers are stem attached at the
top directly to the top of the [ront spring hous-
ing and at the bottom are stem attached to a
retainer bracket bolted to the lower control arm
(fig. 4).

Rear shock absorbers are stem attached at the
top to the body floor shock absorber reinforce-

ment channel and at the bottom are eye attnched
to an anchor bolt in the rear spring “U” boll and
shock absorber anchor bolt plute (fig. 5).

OPERATION

On the compression stroke, the piston moves
toward the lower end of the pressure tube foreing
fluid through the holes in the piston. The pressure
lifts the intuke valve plate allowing Muid in lower
chamber to pass into the upper chamber, Since
the piston rod is alsn in the upper chamber, all of
the fluid in the lower chamber ecannot enter the
upper chamber. The volume of fluid which cannot
enter the upper chamber, because of the piston
rod, is forced out of the lower chamber through
the compression valve orifice and through open-
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ing into the surrounding reservoir, Thus the
amount of compression control is governed only
by the volume of fluid displaced by the piston rod.
On fast or extreme movements when the fluid
flow exceeds the capacity of the orifice, fluid then
flows through the compression relief valve. The
resistunce to the vehicle spring travel is deter-
mined by the diameter of the orifice and the
strength of the compression valve spring.

On the rebound stroke, when the car body
moves away from the car springs, the resistance
of the absarber is instantly effective. As the piston
is pulled upward, fluid in the upper chamber is
forced through slots in the intake valve plate and
through holes in the piston building up pressure
against the orifice plaie. As the pressure in-
creases, the piston spring is compressed and the
orifice plate lifts off its seat, permitting fluid to
pass into the lower chamber, Since the piston rod
is moving out of the inner chamber or pressure
tube, the space taken up by the piston rod is dis-
placed by fluid drawn into the lower chamber
from the surrounding reservoir through the in-
take valve. The valve plate lifts off its seat in this
aperation, allowing the fluid to fill the pressure
tube,

Lo/

Fig. 4—Front Shock Absarber Mounting

Fig. 5—Rear Shock Absorber Mounting

SERVICE OPERATIONS

Since both front and rear shock absorbers are
permanently sealed, service operations are limited
to replacements only. Shock absorbers may be
replaved on the vehicle as follows:

FRONT SHOCK ABSORBERS
Removal
1. With a %" open end wrench, hold upper

stem from turning and remove upper stem
retaining nut, grommet retainer and grommet.
2. Remove nut and lockwasher from special
bolt, retaining shock absorber lower mount-
ing bracket to lower control arm, and pull
shock absorberassembly and mounting
bracket out bottom of spring housing (fig. 6).
3. Place mounting bracket in vise and remove
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Fig. 4—Removing Front Sheek Absarber

lower stem retaining nut, grommet retainer
and grommet and remove shock absorber
from mounting bracket.

Inspect rubber grommets for condition and if
necessary replace with new grommets,

Installation

1

&

=

@

6.

Install grommet retainer, upper grommet,
retainer bracket assembly, lower grommet
and grommet retainer on bottom stem of
shock abgorber and install grommet retainer
nut and tighten until it bottoms on shoulder
of stem, Then, tighten to 4-6 ft. 1h. torque
and stake in place.

Install grommet retainer and grommet on
upper stem of shock absorber and install
shock absorber up through lower control
arm and spring housing.

Index upper stud through mounting hole in
top of spring housing and index mounting
hale in shock absorber retainer bracket over
special bolt in lower control arm.

Install lockwasher and nut on special bolt
and tighten nut securely,

. Install grommet and grommelt-retainer over

upper stem of shock absorber.
Install retainer nut to upper shock absorber

stem and, holding stem with %" wrench,
tighten nut until it bottoms on shoulder of
stem. Then tighten to 4-6 ft. lb. torque and
stake in place,

REAR SHOCK ABSORBER

Since the upper stom of the rear shock absorber
extends up through body floor, the upper retainer
nut is reached through the trunk compartment.

Removal

b 15

Raise trunk lid, fold back rear compartment
mat and holding upper stem from turning, re-
move upper shock absorber retainer nut,
upper grommet retainer, grommet and lower
grommet retainer from shock absorber upper
stem,

Remove nut, lockwasher and flat washer
from shock absorber anchor bolt on rear
spring “U" bolt and shock absorber anchor
bolt plate.

Pull or drive lower shock absorber eye from
anchor bolt and drop down to disengage
upper stem from hody floor.

Inspeet rubber grommets for condition and if
necessary replace with new grommets.

Installation

L

Install rubber bushings in shock absorber
eve and install grommet retainer, grommet
and grommet retainer to shock absorber
upper stem,

Install steel flat washer on shock absorber
anchor bolt and then install shock absorber
indexing upper stem through hole in body
floor and then install lower shock absorber
eye to anchor holt.

Install steel flat washer, lockwasher and nut
to anchor bolt and tighten securely.

Install grommet retainer, grommet and grom-
met retainer to upper stem protruding into
trunk compartment.

. Install retainer nut to upper stem and hold-

ing stem from turning, tighten nut until it
bottoms on shoulder of stem. Then tighten to
4-6 ft. Ib. torque and stake in place.
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TROUBLES AND REMEDIES

Symptom and Probable Cause
Hard Riding
a. Shock absorber broken.

b. Vehicle springs improperly lubricated.

Vehicle Too Flexible

a. Lack of fluid in shock absorber.
b. Dirt in relief valve,

¢. Shock absorber broken.

Shock Absorber Noisy

a. Insufficient fluid.

b. Dirt in relief valve.

e. Grommets at upper or lower stems not com-
pressed sufficiently or nut on rear shock lower
eye not tight.

d. Shock absorber broken internally.

Leaks Fluid
a. Sealing welds broken loose.
b. Packing gland worn.

Probable Remedy

a. Disconnect shock absorber and test action;
replace inoperative shock.
b. Lubricate springs.

a. Replace shock absorber.
b. Replace shock abg?s'lizer.
¢. Replace shock absorber.

a. Replace shock absorber.
b. Replace shock absorber.
c. Tighten retainer nuts as specified or tighten

rear shock cye retainer bolt nut.
d. Replace shock absorber.

a. Replace shock absorber.
b. Replace shock absorber.

SERVICE NEWS REFERENCE

Month Page No,

Subject
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GENERAL DESCRIPTION

Front wheels on all passenger car models are in
dependently sprung by the S.L.A. (short and long
arms) method (fig. 1).

This design allows the wheel {0 move up or
down independently in following irregularities of
the road, resulling in a minimum of tire wear due
to scrubbing of tires apainst road surface,
Whether these irregularities be raised obstrue-
tions or chiick holes, the shock will not be trans-
mitted to the car or passengers,

In this construction the entire assembly is at-
tached to an unusually rugged frame cross mem-
ber which is semi-tubular in design and is saddle
mounted and bolted rigidly to the frame side
members. This construction facilitates complete
overhaul or replacement in that the complete
assembly may be removed from the frame as &
unit,

Chassis coil springs 114" long, positioned in
spring seats, are used. The lower spring seat is
formed in the lower conlrol arm and the upper
spring seat is welded into the upper section of the
spring housing tower,

Direct acting permanently sealed bayonet type
shuck absorbers are Jovated in the center of the
spring and operate in a vertical plane. The top of
the shock absorber is stem attached to the top of
the spring housing and the bottom is stem at-
tached to a removable plate attached to the lower
control arm.

The upper control arm is pivoted at Its inner
end on threaded sies] bushings which are thread-
ed to the upper control arm shaft. The upper con-
trol arm shaft is in turn threaded at either end
into the spring housing assembly and into a rein-
forcement at each side which is welded tu the
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spring housing assembly at the hole location. Neo-
prene seals cover the inner end of each hushing
und the threads on the shaft. These seals prevent
dirt and water from cntering the bearings, there-
by prolonging their life,

The lower control arm carries threaded steel
bushings which are threaded to a forged shaft
attached to the underside of the frame front cross
member by two brackets forged integral with the
shall. The stecl bushings are threaded on the
vuter diameter of the shaft. On carly 1949 models
a lock nut is installed on outer diasmeter of hush-
ings next to inner face of lower control arm which
locks the bushing to the control urm. On late 1949
and 1850-53 models a reinforeement is welded to
the inner face of the lower control arm at the
bushing hole location climinating use of lock nuts,

Neoprene scals cover the inner end of each
bushing and the threads on the shaft. These seals
prevent dirl and waler from entering the bear-
ings, thereby prolonging their life.

e steering knuckle support, which carries
L ring knuckle and kingpin, is pivoted at its
upper and lower ends to the upper and lower con-
trol arms, At the lower end a steel threaded type
bushiny is screwed into the steering knuckle sup-
port. A threaded bolt which passes through the
lower control arm and threaded bushing com-
pletes the mounting.

To secure this bolt in place a lock nut is in-
stalled on the end and is tightencd down against
outer face of control arm, Neoprene seals in-
stalled between ends of bushing and control arm
protect the bearings from road dirt and water.,
The upper end of the knuckle support is mounted
to the upper control arm through threaded steel
bushings and a threaded eccentric bolt which
provides for caster and camber adjustments.

The steering knuckle is of the reverse Elliot
type, pivoting on the kingpin through floating
bushings which permits movement of the bush-
ings on the kingpin as well as in the steering
knuckle. A ball bearing located between lower
face of steering knuckle support and steering
knuckle absorbs thrust and allows for easy
steering.

The brake flange is securely bolted to the
steering knuckle and carries the brake shoes and
wheel cylinders. The steering knueckle arms are
also bolted to the steering knuckles.

Two tie rods are used which connect the steer-
img knuckle arms directly to the steering idler
and third arm and bracket assembly. The bracket
of the steering idler and third arm assembly is in
turn bolted directly to the front cross member
being located on the center line of the vehiele,
The right hand tie rod is solid while the lelt tie
rod is adjustable to provide for toe-in adjustment.

The front wheel spindles which are forged in-

FRONT SUSPENSION 3-3

tegrally with the steering knuckles are tilted
downward st their outer ends causing the front
wheels to be farther apart at the top than they are
at the bottom. This slight angular position of the
front wheels is called camber,

The steering knuckle arms are installed on the
knuckles at an angle, permitting the front wheels
to toe-out when making turns. This is necessary
so that when turning eurves all wheels may travel
in different arcs about a ecommon center so as to
avoid tire scuffing and wear.

Kingpin lock pins are stepped pins, inserted
from the front of the steering knuelkle support and
held in place with a nut and lockwasher. This nut
should be inspected at regular intervals and tight-
ened when necessary. L]

Rubber bumpers for rebound and compression
are mounted on the front spring housing and on
the lower vontrol arm. The lower (or compres-
sion) bumper which is mounted on the lower
control arm engages a bumper pad which is part
of the front cross member and the upper (or re-
bound) bumper which is mounted on the front
spring housing engages ngainst o bumper pad
which is part of the upper control arm,

A [ront end stabilizer bar is used in conneetion
with this ion to provide stecring stability
and control of body roll. The stabilizer bar is at-
tached to brackets at the outer ends of the radi-
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Fig. 2—Fromt Stabilix
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ator support cross member, These brackets are
rubber bushed and are held in place by bolts
which extend through the brackets, radiator sup-
port cross member frame side member outer
flange. Delco type connector links are used to
conneet the stabilizer bar to a bracket welded to
the lower control arm (fig. 2). The linkage pro-
vides complete rubber insulation between the
metal parts.

The ball and socket joints on the tie rod con-
nections are of the self adjusting type, protected
Trom dirt by a synthetic oil resisting rubber seal,

A short, tubular steering conneeting rod, which
is adjustable for length, is used and is attached to
the ball connector of the steering idler and third
arm assembly and to the steering pitman arm by
means of the ball seat and spring type of con-
struction,

MINOR SERVICE OPERATIONS

TIE ROD

There are two tie rods used on all model pas-
senger cars. The right tie rod is a one picce non-
adjustable rod designed with tie rod ends which
are not removable. The left tie rod is of three
piece construction, consisting of the tie rod and
two tie rod end assemblies, The ends are threaded
into the rod and locked with clamps. Right and
left hand threads are provided to facilitate toe-in
adjustment

The tic rod ends used (fig. 3) are self adjusting
for wear and require no attention in serviee other
than periodic lubrication and occasional inspec-
tion to sec that ball studs are tight. Replacement
of lie rod ends of left tie rod or complete right
hand tie rod assembly should be made when ex-
cessive up and down motion is evident or if any
lost motion or end play at ball end of stud exists.

Removal
1. Bend tangs of ball stud nut lock plates away

Fig. 3—Tie Rod End

1. Am 5. Socket
2. Boll Stud & Plug
3. Seal 7. Spring

4, Ball Seat

from nuts and remove ball stud nuts from
ball studs,

Fig. 4—Removing Inner Boll Studs

15

To remove outer ball stud, screw J-1273 re-
maover over threaded end of stud to proteet
threads. Support steering arm and drive on
remover with a hammer to loosen stud, then
remove tie rod end from steering arm.

3. To remove inner ball studs from steering
idler and third arm assembly, install tie rod
ball stud remover J-2063 (fig. 4). Turning the
screw on the tool will press the ball studs
from idler and third arm assembly.

4. To remove tie rod ends from left tie rod,
Toosen clamp bolt and unserew end assembly
from tie rod.

Installation

1. If tie rod ends were removed, install ends on
tie rod making sure both ends are threaded
an equal distance into the tie rod and that
both ends are in the same plane (fig. 5).

2, Make sure that threads on ball studs and in

ball stud nuts are perfectly clean and

smooth. Install neoprene seals on ball studs.

NOTE: If threads are not clean and
smooth, ball studs may turn in tie rod
ends when attempting to tighten nut.
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NOTE: Thread plug bock into end of
steering connecting rod to prevent losing
ball seats, spring, etc,, from end of con-
necting rod.

. Remove three bolts which retain steering
idler and third arm and bracket assembly to
front cross member and remove assembly.

wa

s

Fig. S—Alignmant of Tio Rod Ends

. Install ball studs into steering arms at outer

ends and to steering idler and third arm as-
sembly at the center or inner ends.

. Install new hall stud nut lock plates and ball

stud nut and tighten securely. Bend tangs
against nut to lock.

. Adjust toe-in as described under “TFront

Wheel Alignment” and tighten tie rod end
clamps to 8-12 [1. Ibs. turque on left tie rod.

STEERING IDLER AND THIRD ARM
AND BRACKET ASSEMBLY (fig. 6)
Removal

. Raise front of vehicle and place on stand

jacks,

. Bend tangs of center tie rod end ball stud

nut lock plate away from stud nuts and re-
move nuts from studs.

. Install tool J-2063 and press ball studs from

steering idler and third arm assembly.

. Remove cotter pin and end plug from end

of steering connceting rod and disengage rod
from ball on steering idler and third arm as-
sembly.

-

Support idler and third arm in vise, remove
lubrication fittings and with a %" punch
drive out idler and third arm to pivot shaft
lock pin.

B

Fig &—Steering Idier ond Third Arm and Bracke! Assembly
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Fig, 7—Removing Pivel Shalt Plug

Remove pivot shaft plugs. This can be done
with a sharp drift punch by driving through
cither plug and forcing the pivot shaft
against the other plug to remove it (fig. 7).
Shaft may then be removed and idler and
third arm assembly and shim removed from
bracket assembly,

. Inspect bushings in bracket assembly and if
worn  excessively or damaged, drive out
using K-318 steering knuckle bushing driver
(fig. 8).

Assembly

When replacing the pivot pin bushings it is

necessary (o ream them o size as service bush-
ings are not machined to finish dimensions, When
replacing bushings, care should be taken to make
sure the oil grooves in the bushings line up with
the lubrication filting holes in the bracket.

. Press new bushings in the bracket using
K-318 steering knuckle bushing driver,
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stall shim between lower face of idler and
third arm assembly and bracket and install
pivot pim.

4. Check clearance between idler and third arm
assembly and bracket with a feeler gauge
(fig. 10). If this clearance exceeds .006" in-
stall shim, part No, 3687657, between bracket
and lower fave of idler and third arm as-
sembly,

Fig. B—Remaving Pival Shaft Bushings

2. Ream bushings to 922”-92%" using J-3188
bushing reamer.

NOTE: Reamer must be long enough to
pilet in one bushing while reaming the
other to maintain alignment ifig. 9).

Fig. 10—Clearonce Betwaeen Idler and Third Arm ond Brocket

3. Inspect rubber dust seals, replace if neces- 5. Align pin hple in ic!lcr and third arm assem-
sary and place the idler and third arm with bly with pin hole in pivot shaft and install
rubber dust seals in place in the bracket, in- new groove lock pin.

6. Install pivot shaft plugs and stake plugs se-
curely in four places,
7. Install lubrication fittings.

Installation

1. Place steering idler and third arm and bracket
assembly in position on front suspension
cross member and install two lower bolts and
one upper bolt and turn all three halts down
finger tight.

2. Tighten the two lower bolts to 30 ft. lbs,
minimum turque.

3. With the lower bolts tightened securely, re-
move the upper bolt and check space be-
tween front suspension cross member and
bracket at upper mounting hole with a feeler
gauge (fig. 11). Maximum allowable space at
this point is 008", If space exceeds 0087, add
shims as necessary to bring space within al-
lowable limit.

NOTE: A 010" shim is available for use

at this point. This shim may be used

singly or in any combination te bring
Fig, 9—Reaming Pivot Shoft Bushinos space within .008” maximum limif.




Fig. 11—Clearanca Batwaan Brackel and Fronl Cross Membor

4. Install upper bolt and tighten securely. The
specified torgue for this bolt is 65 ft. Ibs, but
n most instanees it is impossible to place a
torque wrench on this bolt so that the bolt
must be tightened to as near 65 [t. lbs. as
possible.

. Install ball studs of tie rod ends into steering
idler and third arm, install new ball stud nut
lock plates and ball stud nuts and tighten
securely, Bend tangs of lock plate against
nuts to lock.

6. Assemble rubber dust cover over ball on
steering idler and third arm assembly mak
ing sure the short end is to the rear. Assem-
hle steering connecting rod to ball on idler
and third arm assembly.

7. Serew plug in tight until spring is com-
pressed solid and back off one complete turn
plus amount necessary to insert cotter pin.

8. Insert and clinch cotter pin,

9. Check steering to make sure wheels are in
straight ahead position with steering gear on
high point. If necessary, adjust length of
steering connecting rod as outlined in Section
9, “Steering Connecting Rod—Adjust.”

10. Lower vehicle to floor, lubricate and cheek

toe-in. Adjust, if necessary, as outlined under
“Front End Alignment—Toe-In Adjustment.”

o

STABILIZER

A ride stabilizer is used on all passenger cars
to provide steering stability and control of body
roll. This bar is rubber mounted to brackets at-
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tached to the radiator support cross mer.oer as
described in the general deseription,

Remaval

1. Disconnect the stabilizer links by removing
the nut from the top of the link bolt and pull-
ing the bolt out from the lower bracket at-
tached to the lower control arm.

2. Remove the bolts and nuts that attach the
stabilizer brackets to the radiator support
eross member and remove bar and brackets.

Installation

1. Place rubber bushings on stabilizer bar and
install support brackets over bushings, then
holt brackets loogely to radiator support cross
member,

2. The stabilizer link bolt, bushings and retain-
ers may be assembled by placing one steel
retainer and one rubber bushing on the link
holt and threading the bolt up through the
bracket on the lower control arm

3. Assemble rubber bushing, retainer, steel
spacer, retainer and rubber bushing over bolt
and thread bolt through eye on stabilizer bar.

4. Install rubber bushing and retainer over bolt
and install nut tightening it to LIMIT of bolt
threads,

5. With wheels of car on floor and supporting
the car weight, bounce front end up and
down several times to allow parts to seck
proper relationship,

6. Tighten bracket mounting bolts securely

HUB AND DRUM ASSEMBLY
Removal

1. Remove hub caps, loosen wheel to hub bolt
nuts, raise vehicle from floor, place on stand
jacks and remove wheels.

2. Remove hub grease eap, cotter pin, spindle
nut, spindle washer and remove drum and
hub assembly.

NOTE: In some cases it may be neces-
sary to back off the brake odjustment
because of scored drums or bodly worn
linings helding drum on. mwuey

3. Remove outer bearing from hub with fingers.
The inner bearing will remain in the hub and
may be removed by prying out the inner
bearing felt seal assembly.

4. Wash all parts thoroughly in cleaning solvent.

Inspection

1. Check all bearings for cracked bearing
cages or worn or pitted balls.

2, Check bearing race for cracks or evidence
of scoring,
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3. Check brake drum for out of round or scored
condition,

4. Cheek bearing outer race for looseness in
hub.

REPAIRS
Bearing Races—Replacement
1. Insert front wheel bearing cup remover

K-224 through hub, indexing end of tool
with notches in hub shoulder behind bearing

cup.
. Tap lightly on cup through each notch to re-
move cup from hub,
3. Install new bearing cup in hub using K463A
bearing cup inserter (fig. 12).
4. Muke sure that cup is not cocked and that
it is fully seated against shoulder in hub,

n

Fig. 12=Installing Bearing Cup

Brake Drum—Replacement

The brake drum is held to the hub by three
rivets which must be removed to replace the
brake drum.

1. Cut heads from three rivets which retain
drum to hub. Drilling rolled end of rivet first
will permit cutting them without distorting
holes. A sharp cold chisel should be used in
this operation and care excrcised to avoid
distorting rivet holes. Drive rivets from drum
and hub using tapered punch and remove
drum from hub baolts.

2. Remove brake drum gasket from hub and

-

clean gasket surface on hub thoroughly.

. Install new brake drum gasket and brake

drum over hub holts and inserl three new
rivets through rivet holes in oil deflector, hub,
gasket and drum.

. Support heads of rivels and peen ends se-

curely.

Wheel Hub—Replacement

Remove inner and outer bearing cups.
Remove three rivets retaining brake drum to
wheel hub and remove brake drum.

. Drive hub bolts from hub and remove oil

deflector,

When installing a new hub it is necessary to
install new bolts, rivets and paskels, The
gasket between the hub flange and oil de-
flector must be covered with a heavy shellac
or paint on both sides to prevent oil leaks.
Install gasket and oil deflector to hub flange
and install new hub bolts.

. The end of the shoulder on the hub holts

should be peened into the countersink around
the bolt holes in the hub flange, using J-554
peening tool and anvil (fig. 13).

NOTE: Shoulder of bolts must be peened
into hub countersink approximately 1/;4"
before ossembling drum.

Fig. 13 Pooning Front Hub Balis



7. Install new brake drum gasket and brake
drum over hub bolts,

8. Install three new rivets through rivet holes
in oil deflector, hub flange and drum and
supporting rivet heads peen ends securely.

9, Install inner and outer bearing cups into hub
using K-463-A, Bearing Cup Inserter Set.

Installation

1. Hand pack both inner and outer bearings,
using n short fibre “High Melting Point
Lubricant"”.

2. Place inner bearing in hub, then install a
new inner bearing felt seal assembly.

3. Using a piece of finc sandpaper, lightly sand
the inside braking surface of brake drum to
insure a clean surface and proper brake
operation

4. Carefully position hub on spindle making
sure the inner oil deflector is in proper posi-
tion belween inner bearing and inner race
and shoulder on spindle.

5. Install outer bearing, pressing it firmly into

the hub by hand
. Install spindle washer and spindle nut. Draw
spindle nut up snug and adjust bearings.

o

FRONT WHEEL BEARINGS-ADJUST

The proper adjustment of front wheel bearings
is one of the important service operations that has
a definite bearing on safety. A car with improp-
erly adjusted front wheel bearings lacks steering
stability, has a tendency to wander or shimmy
and causes excessive tire wear. In an effort to pro-
vide for more accurate adjustments the spindles

C

Fig. 14—Maethod of Adjusting Front Wheel Beorings
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are drilled both vertically and horizontally and
the adjusting nuts are slotted on all six sides.

2

Tighten spindle nut to 33 foot pounds with a
torque wrench.

Check the location of a slot in the nut with
reference to a hole in the spindle. If & slot
in the nut lines up with ecither the vertical
or horizontal holes in the spindle (see A,
Fig. 14), back off the nut (¥ turn) until the
next slot in the nut lines up with the same
hole in the spindle and insert cotter pin (see
B, Fig. 14),

If, when the spindle nut is tightened to 33
foot pounds, the slot in the nut has passed
beyond the vertical or horizontal holes in the
spindle (see C, Fig. 14), back off the nut a
sufficient amount (less than % turn) to line
up the second next slot in nut and the other
hole in the spindle.

4. To illustrate this point the slots in the nut

are indicated 1, 2 and 3 (see D, Fig. 14). If
the slot marked 1 on the nut is slightly be-
yond the vertical hole in the spindle, the nut
should be backed off until the slot marked 3
is in line with the horizontal hole in the
spindle. It will be noted that the nut has
been backed off slightly less than Y% turn.

NOTE- Front wheel bearings should never
be set up on the loose side as such on
adjustment does not bring the balls and
races into proper contact.

. Install hub grease cap and wheel. Lower

vehicle to floor, retighten wheel hub bolt nuts
and install hub caps.

RIDING HEIGHT AND COIL SPRING SAG

Where the car does not seem to be level and a

check of the coil spring height is desired, position

Fig. 15—Measuring Spring Halght
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the vehicle on a smooth level floor and rock it
sidewise several times and allow to settle. This
will nove any binding that might cause a
dimensional difference.

Measure the distance from center of the lower
control arm outer pivol pin to the floor and from
center of lower control arm inner bushing to the
floor (fig. 15). The difference between these two
measurements should be 154" + 147,

Ii the differcnce between the two measure-
ments is less than the above limits a shim part
No. 599810 which is 144" thick can be added to
the top of the coil spring,

More than two shims should not be used be-
cause additional shims will cause the spring coils

to bottom before the lower support arm move-
ment is stopped by the rubber bumper

If the addition of shims does not bring the
spring height within the limits given above, it
will be necessary to install a new front spring to
make the correction.

Service replacement springs are checked to de-
signed helght before being shipped o parts ware-
houses und o shim, if necessary, b wired to the
spring. Field replacement of springs should be
made to include the shim that is attached to the
spring. Should no shim be attached to the spring
as received by dealers parts departments it indi-
eates that spring is correct to design height and
no shim is necessary.

MAJOR SERVICE OFERATIONS

FRONT SPRINGS

Removal

1. Disconnect the stahilizer link from the link
bracket on the lower control arm.

2. Remove front shock absorber on the side
spring is to be replaced as ouflined under
“Front Shock Absorber—Removal” in Sec-
tion 2.

3. Raise the front end of car off the floor and
place stand jacks bencath [rame side rails,
Lower car until weight is carried on stand
jacks.

4. Place a hydraulic jack under the lower con-
trol arm inner shaft on side from which the
spring is to be removed.

5. Remove nuts and lockwashers from the lower
control arm shaft bracket bolts and drive out
the bolts.

6. Lower the juck slowly to remove the spring
pressure; then, remove the hydraulic jack.
This allows the lower control arm to drop
down, releasing the spring.

MNOTE: If shim is used, make sure it is
removed from upper spring seal.

Installation

1. Springs for service replacement are checked
for design height and shims if necessary are
wired to the spring.

2, Install flat end of spring up with shim, if
furnished with spring, in place and then
raise lower control arm making sure lower
end of spring seats in reccss in lower spring
seat.

3. Place a hydraulic jack under lower gontrol
arm inner shaft.

4. Slowly raise arm with jack to compress the
spring. Use a long drift punch through the
lower control arm shaft bracket hole and

Wraod
Fig. 16—Maintalning Alignment of Lawer Contrel Arm
Shaft Bracket

hole in frame cross member to maintain

alignment (fig. 16).

Install bolts through cross member and con-

trol arm shaft bracket bolt holes and install

lockwashers and nuts and tighten securely.

6. Remove the hydraulie jack, then raise front
end of car and remove stand jacks.

7. Lower car o floor and conneet the stabilizer
link to the bracket on the lower control arm.

8. Replace front shock absorber as outlined
under “Front Shock Ahsorber—Tnstallation”
in Section 2.

LOWER CONTROIL. ARM, SHAFT OR
BUSHINGS—-EARLY 1949 MODELS
When replacing the lower control arm, lower

o




control arm shaft or lower control arm shaft
bushings, it is necessary to remove the control
arm assembly from the vehiele and perform the
work on the bench. This is necessary to insure
the proper spacing of the lower control arm on
the control arm shaft and for the proper tighten-
ing of the shaft bushing lock nuts

Removal

1. Remave wheel and tire assembly on side of
car from which control arm, control arm
shaft or bushings are to be replaced.

. Remove {ront spring as outlined under “Front
Spring—Removal.”

3. Remove tie rod end from stecring arm as out-

lined under “Tie Rod—Removal™,

4. Remove lower control arm pivot bolt nut

and bolt and remove lower control arm as-
sembly from beneath vehicle,

™~

Disassembly
1. Place lower control arm shaft in a bench vise
(fig. 17) and loosen lower control arm shaft
bushing lock nuts,

Fig. 17—lassening Lowar Control Arm Shaft Bushing Leck Mut

2. Remove lubrication fittings from bushings
and remove bushings,

3. Remove control arm from control arm shaft
and remove grease seals from ends of shaft.

Assembly

1. Place lower control arm ehaft in a bench
vise, install new seals over threaded ends
and up onto shaft shoulders,

2. Install bushing lock nuts over threaded ends
of shaft with chamfered side of nuts toward
ends of shaft,

3. Install lower control arm o shaft and {hread
bushings onto ends of shaft and through lower
control arm.

4. As bushings are threaded onto shaft and
through control arm, thread lock nuls onto
bushing,

5. Install lower control arm assembly gauge

FRONT SUSPENSION 3-11

Fig. 18—Positioning Lower Cantrol Arm on Shoft

J-3184, indexing pin of tool with bolt hole
in shaft and tighten hushing until lower con-
tral arm inner face contacts end of tool
(fig. 18).

6. Tighten lock nut securely; then, holding lock
nul, tighten bushing to 150-200 ft. lbs. torque
using J-1264 Torque Wrench (fig. 19).

7. Slip seals off of shaft shoulders and into their
seats and install lubrication fillings into ends
of bushings.

Flg. 19=Locking Cantral Arm In Position
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Installation

Place new seals over exposed ends of bush-
ing in knuckle support

Start pivot bolt into lower control arm from
rear lo front. Hold knuckle support in the
center of the yoke formed by the lower con-
trol arm and thread pivot bolt into bushing
in the knuckle support heing very careful to
keep it centered in the yoke.

Continue to serew pivot bolt in until it con-
tacts the front face of the eontrol arm. If the
threads on the bolt and in the control arm
index properly, continue {o serew bolt into
control arm until its head seats firmly against
the rear face of the lower control arm.

If the threads do not index properly, place
a "“C" clamp over ends of control arm and
compress the ends slightly trying the threads
as you proceed (fig. 20). It will be found
that very little compression will allow the
threads to index properly.

5. Tighten pivot bolt to 100-200 foot Ibs.,
install lock nut and tighten nut to 90-120
foot Ibs.

o

W

-

Fig. 20—Indexing Threads of Pivel ond Lower Contral Arm

6. With a hook made of stiff wire, slip seals off
ends of knuckle support bushing and into
their seats.

T. Install front springs as outlined under “Front
Spring—Installation", operations 1-5.

8. Install tie rod to steering arm as outlined
under “Tie Rod—Installation.”

9. Install lubrication fittings and lubricate.

10, Install wheel and tire assembly, remove
stand jacks from under side rails and lower
car to floor.

11. Connect stabilizer link to bracket on lower
control arm and replace shock absorber as
outlined under “Front Shock Ahsorber—In-
stallation” in Seection 2.

12. Check and adjust front wheel alignment as
outlined under “Front Wheel Alignment”.

LATE 1949 AND 1950-53 MODELS

Replacement of lower control arm shaft or
lower control arm shaft bushings may be accom-
plished without removal of lower control arm
from vehicle

Removal

1. Support inner end of control arm securely on
jack and remove one bushing,

2. Ascertain that control arm shaft is centered
in control arm bushing hole. Then, thread
new bushing onto shaft and into contro]l arm
and tighten to 85-100 ft. lb. torque.

3. Remove other bushing and replace.

NOTE: When replacing bath bushings re-
place one at a time to assure alignment
of control arm and shaft.

4. When replacing control arm shalt, place shaft
in control arm and position by scale measure-
ment. Start bushings into control arm making
surc threads index and enter arm properly.
Tighten bushings te 85 100 ft. 1b, torque,

5. Install both through cross member and con-
trol arm shift bracket holes, install lock
washer and nuts and tighten securely.

6. For replacing lower contral arm, follow pro-
cedure for removal and installation as out-
lined for 1949 models.

LOWER CONTROL ARM PIVOT BOLT
AND BUSHING
Removal
1. Raise the car and place stand jack under the
inner side of the lower spring seat.

Fig. 21 —Romoving Lowsr Pivet Bolt Bushing



2. Remove the wheel aud lire assembly.
3. Remove tic rod end as outlined under “Tie
Rod—Removal”,

4. Remove pivot bolt lock nut and then remove

luhbrieation fitting from pivot bolt and remove
bolt from lower control arm and knuckle
support.
Turn wheel being worked on to the extreme
outward position. This locks the knuckle
support so that it cannot move outward at
the bottom when removing the bushing.

. Remove lower pivot bolt bushing from the
knuckle support (fig. 21).

w

&

Installation

1. Install the lower pivot bolt bushing into
knuckle support from rear to front and
tighten it to 150-170 foot Ibs. torque,

2. Install pivot bolt as outlined under “Lower
Control Arm, Shaft or Bushings—Installa-
tion™.

UPPER CONTROL ARM PIVOT PIN AND

BUSHINGS

Removal
1. Raise the front end of car and place a stand
jack under the spring seat, allowing jack to
support vehicle

- Remave wheel and tire assembly and remove
lubrication fitting from rear bushing.

5}

3. Remove pivot pin front and rear threaded
bushings from upper control arm, The upper
control arm and pivot pin in cross seclion is
shown in figure 22

4. Hemuove seals from ends of pivot pin,

Ll

Hemove elamp bolt from upper end of knuckle
support and slide the upper pivot pin out of
the knuckle support using a %" Allen set
screw wrench to assist removal,

2 T 5

Fig. 22—Upper Control Arm Pivot Pin and Bushings

I. Uppsr Cunirol Arm 5, Kear Bushing

2. Frant Bushing 6. Seal

1 Clamp Balt 7. Knuckle Suppart
4. Pivat Pin
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Installation

1. Assemble upper pivot pin through control
arm and into knuckle support with Allen
wrench hole in pin to the rear of car, Center
pivot pin in knuckle support and install lock
bolt, luckwasher and nut and tighten to 30-
35 foot Ibs. Place new scals over ends of
pivet pin,

2. Start front bushing onto pivot pin and then,
keeping knuckle support centered (fig. 23)
carefully index bushing threads into control

arm.

Fig, 23—Cenlering Knuckle Support

w

Start rear bushing onto pivot pin and then
carelully index bushing threads into control
arm,

4. Thread bushings into eontrol arm until heads
seal und then tighten o 30-40 foot Ibs. torque.

5. Install wheel and tire assembly, raise vehicle
to remove stand jack and lower vehicle to
oor,
6. Install lubrication fittings and lubricate,
7. Check and adjust easter and camber as out-

lined under “Front Wheel Alignment”,

UPPER CONTROL ARM, SHAFT OR
BUSHINGS

The upper control arm as furnished for service
use has threads cut in bushing holes that are
slightly undersize to assure a snug bushing fit.
These threaded holes also establish a lead for the
bushings when & new arm is installed,
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When installing an arm in service, the arm
should be placed in position on the control arm
shaft by scale measurement and the bushings
started making sure that the threads index and
enter the arm properly. Since there will be no
control of thread start positions, the arm may be
out of position by % thread pitch or The
off position of the shaft thread may be compen-
sated by positioning of the pivot pin thread
although there will always remain the possibility
of the assembly being % thread pitch out of
position. This may be corrected by means of a
caster adjustment.

After completion of assembly, the bushings
should be finally tightened to 20-40 foot lbs.
torque. The arm should be assembled at the shaft
end first, the lubricators assembled in the bush-
I nd moved up and down through the full
s of normal movement with rubber bumper
removed to insure that there is no interference
between shaft and bushings

Service replacement shafts are oversize on the
thread diameters which thread into the spring
housing, The large end of the shaft is installed
to the front of the housing which allows the small
end or rear of shaft which carries an identifica-
tion indentation to slide through the front hole
in spring housing.

Removal

1. Raise front of car and place a stand jack
under the outer end of the lower control arm
allowing jack to support vehic
Remove wheel and tire assembly
lubrication fittings from bushings.

3. Remove front and rear bushings from upper

o

nd remove

Fig. 24—Remaving Upper Coniral Arm Shafi

control arm outer pivot and remove se
from ends of pin.

4. Remove pivot pin clamp bolt from knuckle
support and slide the pivot pin out of the
knuckle support using a %" Allen set screw
wrench to assist removal,

5. Swing knuckle support and hub and drum
assembly away from upper control arm,

6. Remove upper control arm shaft front and

rear bughings and remove eontral arm from
control arm shaft.
NOTE: On left side of vehicle it will be
necessary to remove the sheet metal
splash guard over the steering gear hous-
ing to get to the rear bushing.

7. Kemaove seals from ends of upper control arm
shaft and using Upper Control Arm Shaft
Remover and Replacer J-2958 (fig. 24) re-
move upper control arm shaft {rom spring
housing from rear to front.

Wy
Fig. 25—Installing Upper Contrel Arm Shaft

Installation

1. Lubricate threads of shaft when they enter
spring housing to prevent tearing threads
during installation,

2. Install new upper. control arm shalt into
spring housing from front to rear using Upper
Control Arm Shaft Remover and Replacer
J-2958 (fig. 25). Drive shaft into housing
until end projects out back of spring housing
1%” (fig. 26). Remove tool.

CAUTION: Rear end or smaller threaded
end of shalt which carries an identifica-
tion indentation has tapered threads ond
extreme care must be exercised whon
installing shaft so that it is nof driven in
foo far since backing it off will leave it
loose in the spring housing.
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Fig. 26—Locating Shafl in Spring Housing

[X]

. Install new seals over ends of contral arm
shaft and install contro] arm on shaft.

. Start both front and rear bushings onto shalt,
position arm by scale measurement and start
bushings into arm making sure threads index
properly.

. Tighten bushings until they seat and then
tighten to 30-40 foot lbs. torque.

6 Install lubrieation fittings, lubricate and
check operation of arm. Arm should fall of
its own weight.

7. Install sheet metal splash guard over steering

gear housing.

Install pivot pin and bushings as outlined

under “Upper Control Arm Pivot Pin and

Bushings—Installation,”

rs

o

KINGPIN BUSHINGS

Removal

1. Place a jack under the spring seat, raise the
vehicle off the floor and remove the wheel
and tire assembly.

2. Remove the kingpin lock pin, then remove

the upper kingpin hearing plug cover and

the upper and lower lock rings,

Remove lubrication fittings,

Remove the kingpin bearing plugs. This can

be done with a sharp drift punch by driving

through the lower plug and forcing the king-

pin upward until the upper plug is removed

(fig. 27). The kingpin may then be removed

by driving it out the bottom using a soft

steel drift,

5. Remove steering knuckle and thrust bearing
from the knuckle support and remove the
flvating bushings from the knuckle.

e

CAUTION: Extreme care must be exer-
cised lo preven! damage to hydravlic
brake hose during this operation.

Installation

When replacing the kingpin floating bushings
it is not necessary to ream them to size as service
bushings are ined to finish dir i How-

Fig. 27~NRemoving Kingpin Upper Beoring Plug

ever, when replacing floating bushings, care

should be taken to make sure the vil grooves in

the bushings line up with the lubrication fitting

hole in the steering knuckle. These bushings

should be free both on the kingpin and in the

stcermg knuckle,
Install new bushings in the steering knuckle
and place the knuckle on the knuckle sup-
port. Then install the thrust bearing be-
tween the lower yoke of the steering knuckle
and knuckle support making sure that the
shield on the bearing is toward the top.

2. Install the kingpin from the bottom, making
sure to line up the lock pin slot with the
luck pin hole in the knuckle support.

Fig, 28=Clearance Betwsen Stesring Knuckls and Support
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3. After the kingpin is installed, cheek the clear-
ance belween the steering knuckle and knuckle
support with a feeler gauge (fig. 28). If this
clearance is more than 0067, install a steel
shim between the steering knuckle and top of
the steering knuckle support.

NOTE: To prevent damaging the steel
shim when installing kingpin, a pilet ap-
proximately 1% “ long can be made from
an old kingpin. Use of this pilot will keep

steel shim aligned and prevent damage
to it during kingpin installation.

. Install the kingpin lock pin, bearing plugs,
lock rings and then install upper kingpin
bearing plug cover.

. Install lubrication fittings and lubricate,

. TInstall frent wheel and tire nssembly and
lower vehicle to floor.

. Check and adjust front wheel toe-in as out-
lined under "Front End Alignment—Toe-In
Adjustment.”

Y3 s
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FRONT END ALIGNMENT

Front end alignment is the mechanies of adjust-
ing all the inter-related factors and correct align-
ment must be maintained in order to assure ease
of steering and satisfactory tire life

There are five factors of wheel alignment all
inter-related but each having a specific purpose.
These factors control the front wheels and steer-
ing under varying conditions and should one of
the factors get out of position proper relationship
is destroyed. These factors, kingpin inclination,
caster, camber, toe-in and steering geometry
should be checked at regular intervals, particu-
larly if the front suspension unit has been sub-
jected to heavy impacts,

When checking wheel alignment, it is important
that wheel bearings and knuckle bearings be in
proper adjustment. Loose bearings will affect in-
strument readings when checking camber, kingpin
inclination and toe-in.

KINGPIN INCLINATION—is the amount in de-
grees {hat the tops of the kingping are inclined
toward the center of the vehicle which contributes
to steering stability.

CASTER- is the amount in degrees of the back-
ward tilt from the vertical of the knuckle support
and kingpin which also contributes 1o steering
stability.

CAMBER—is the amount in degrees that the front
wheels are tilted outward at the top from a vertical
position,

When a wheel is tilted too far out at the top, hard
steering or wander will be experienced and tires

will show excessive wear on outside shoulders.
Reverse camber or a wheel that is tilted too far
in at the top will resull in excessive tire wear on
the inner shoulders.
Unequal camber may result in unstable steer-
ing, wandering or unequal tire wear,

TOE-IN-is the amount in fractions of an inch
that the wheels are closer together in front than
at the rear. The purpose of toe-in is to insure
parallel rolling of the front wheels, to stablhze
steering and p. side slipping and

wear of tires, A slight amount of positive toe-in
is desirable to offset the small deflections due to
rolling resistance and brake application which
tends to turn the wheels outward.

STEERING GEOMETRY -is the mechanies of
keeping the front wheels in proper relative align-
ment as the wheels are turned right or left, It is
sometimes called error of steering angularity. The
governing factors in steering geometry are the
length and angularity of the steering arms and
linkage,

The front wheels when the vehicle is making a
turn are not on the same radius line drawn from
the center around which the vehicle is turning.
Because of this, it is necessary for the front
wheels to assume a toed-oul position when round-
ing eurves. This position is governed by the angle
of the steering arms.

The wheel of any vehicle, if properly set on
the curves, will be at a right angle to the radius
line from the eenter or point around which the
vehicle is turning.

SERVICE OPERATIONS

There are several different types of front end
alignment machines all of which outline proper
procedure for checking factors of proper wheel
alignment. The instructions furnished by each
manufacturer for the operation of his particular

machine should be followed. Regardless of type
of equipment used, all checks must be made with
the vehicle level and with the weight of the vehi-
cle on the wheels.

Steering complaints are not always the result



of improper front wheel alignment, therefore, it
is recommended that the following factors be
checked and corrected prior to placing the vehi-
cle on the front end machine.

1. Loosc or improperly adjusted steering gear.

2. Steering gear housing loose at frame,

3. Play or excessive wear in kingpins or bush-
ings.

4. Loose tie rod or steering connections.

5. Improper front spring heights.

6. Underinflated tires.

7. Unbalanced or improperly mounted tires.

8.

. Motor mountings improperly adjusted or
broken.

9. Drakes dragging.
10. Wheel bearings improperly adjusted.
11. Shock absorbers not operating properly,

CASTER AND CAMBER-Adjust
The caster and camber adjustments are both

performed by turning the upper control arm
pivot pin with an allen wrench placed in allen

Fig. 29—Tuming Plvor Pin 1o Set Caster and Camber
Whaulod

wrench hole in rear end of pivot pin after lubri-
cation fitting is removed from rear bushing. This
pivot pin is threaded into the front and rear bush-
ings in the control arm and the steering knuckle
support is held centrally located on the pivol pin,
which is %," eccentric, by a clamp bolt which
indexes with a groove in the pivot pin. With this
construction, change in caster is slight for a full
range of camber adjustment.

FRONT SUSPENSION 3-17

Procedure for adjustment is to turn pivot pin
(fig. 29) until the travel of pin threads in bush-
ings gives an exact caster setting, then turn pivot
pin. less than % furn in direction required for
camber adjustment. The direction depends upon
the position of the eccentric. The maximum
amount of thread travel during camber adjust-
ment is about ¥ of the available caster adjust-
ment so that caster and camber can be brought
within limits on the first trial.

Caster should be 1%° plus or minug %4° and
camber should be 12° plus or minus %°,

KINGPIN INCLINATION

From the definitions of "KINGPIN INCLINA-
TION” and “CAMBER", one being the inward
tilt of the kingpins and the other the outward
tilt of the wheels, it is evident that one cannot be
corrected without changing the other, For this
reason these two factors of front wheel alignment
must be considered fogether. The correct kingpin
inclination should be 4° plus or minus %°.

If & check shows that the camber is incorreet
and the kingpin inclination is correct it indicates
that the steering knuckle is bent and must be
replaced, 1f the kingpin inelination is incorrect
the knuckle support must be replaced. If a new
knuckle support is installed it is necessary to
re-adjust both easter and camber.

TOE-IN=Adjust

Toe-in which should be 0-%" on 1949-52 cars
and Y%* plus or minus 44" on 1953 cars can be
adjusted hy loosening the clamp bolts at each
end of the left hand tie rod and turning the left
hand tie rod to increase or decrease its length
as necessary, until proper toe-in is secured.

Before locking the clamp bolts, make sure that
the tie rod ends are in alignment (fig. 5) with
their ball studs. If the tie rod is not in alignment
with the studs, binding will result. Lock the clamp
bolts at each end of the tie rod by tightening the
clamp bolt nuts to 8-12 foot 1bs.

Check wheels for straight ahead position with
steering gear on high point, If wheels are not
straight ahead with gear on high point, adjust
steering connecting rod as outlined in Section 9,
“Steering Connecting Rod—Adjust.”

STEERING GEOMETRY

Steering geometry or toe-out on turns is con-
trolled by the angle of the steering arms, If, when
checking, toe-out does not fall within the limits
given in the specifications, it will be necessary to
replace the steering arm on the wheel side that
does not come within limits.
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TROUBLES AND REMEDIES
FRONT AXLE AND WHEEL ALIGNMENT

Symptom and Probable Cause
Hard Steering
a. Lack of lubrication
b. Tight kingpin bushings
c. Underinflated tires
d. Improper toe-in
e. Improper steering gear adjustment
f. Tie rod ends out of alignment

Front Wheel Shimmy
Underinflated tires

Broken or loose wheel bearings
Improper toe-in

Worn kingpin bushings
Tmproper caster

Unbalanced wheels

Steering gear loose

Tie rod ball studs loose

Road Wander

a. Underinflated tires

b. Lack of Tubrication

¢. Tight steering gear

d. Improper toe-in
e
1.

FRmean p

*. Tmproper caster and camber
. Worn tie rod ends

Wheel Tramp
a. Wheel assembly out of balance

b. Blister or bump on tire
c. Improper shock absorber action

Excessive or Uneven Tire Wear
a. Underinflated tires

b. Improper camber

¢, Improper caster

d. Improper toe-in

e. Wheels out of balance

FRONT SUSPENSION

Caster Degrees . . R ik 1
Camber—Degrees 1S+ 150
Kingpin Inclination—] Degrees 4° + 150
Toe-In—Inches 1949-52 ... %
Toe-In -Inches 1953 W Y

Steering Geometry (Toe-Dut on
Turns)
Dutside Wheel-Degrees
Inside Wheel-Degrees ... ..
Riding Height—Front Springs
Measure from center of lower
control arm outer pivot boll to
floor and center of lower con-
trol arm inner front bushing
to floor. Difference should be— 15" + %"

Probable Remedy

a. Lubricate chassis and steering gear

b. Tf not corrected by lubrication, replace bushings
Inflate tires to recommended pressure

Adjust toe-in

. Adjust steering gear

. Align tie rod ends with ball studs

moae

Inflate tires to recommended pressure
Replace or adjust wheel bearings
Adjust {oe-in

Replace worn parts

Adjust caster

Balance wheel and tire assemblies
Adjust steering gear

Replace worn ball studs

pRage

==

Inflate tires to recommended pressure
Lubricate chassis and steering gear
Adjust steering gear

Adjust toe-in

Adjust caster and camber

Replace tie rod ends

mooe e

Clean wheel and balance assemhbly
Replace or repair tire

Replace shock absorber

ome

Inflate tires to recommended pressure
Adjust camber

Adjust caster

. Adjust toe-in

e. Balance wheels

SPECIFICATIONS
Steering Knuckle Bushing

Diameter ..... Cesvameaaie e BET” — 868"
Kingpin Diameter .. ........... 866"
Steering Idler and Third Arm

Shaft Bushing Diameter .. .... 922" — 923"
Steering Idler and Third Arm

Pin Diameter ._...... oo .8217
Clearance between Steering Idler

and Third Arm Assembly and

mEooy

Brackel: jsngaeiunasd 006" maximum

Clearance between Steering
Knuckle and Knuckle Support .006” maximum
Clearance between Steering Idler
and Third Arm Bracket and
Front Cross Member at Upper

Mounting Hole ......... vove, 008” maximum
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Fig. 30—Front Suspension Special Tools

1. Tie Rad Ball Stud Remaver—1-2963

2. Outer Ball Stud Remover—J-1273

3, Steering Knuckle Bushing Driver—K-318

4, Stesring Idler Bracker Bushing Reamer—1-3189
5. Wheel Bearing Cup Remover—K-224

ﬂ ’

6. Wheel Bearing Cup Inserter—K-483-A

Hub Boll Peening Taal and Anvil—J-354

Lowar Contrel Arm Assembly Gouge—J-3184

Torque Wrench—J.1264

16, Upper Control Arm Shat Remover and Replacer 12938

=

TORQUE SPECIFICATIONS

Tie Rod Clamp Bolt Nut ...
Steering Idler Bracket to Cross

B-12 Ft. Lbs.

Member Lower Bolts ........ 30 Ft. Lba. Min.
Steering Idler Bracket to Cross
Member Upper Bolt ......... 65 F't. Lbs. Min.

Spindle Nut. . .See Front Wheel Bearings—Adjust
Lower Control Arm Shaft Bushing

Lock Nut (Early 1949 Models) 150-200 FL. Lbs.
Lower Control Arm Pivat Bolt . 100-200 Ft. Lbs.

Lower Control Arm Pivot Bolt

Loek Nut ....... 90-120 Ft. Lbs.
TLower Control Arm Pivot

Bolt Bushing ............... 150-170 Ft. Lbs.
TUpper Control Arm Pivot

Pin Lock Bolt Nut ...... 30- 35 Ft. Lbs.
Upper Control Arm Pivo

Pin Bushings .............. .. 30-40 Ft. Lbs.

Tpper Control Arm Shaft

Bushings 30-40 Ft. Lbs.
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REAR AXLE AND SUSPENSION
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GENERAL DESCRIPTION

‘The rear axle used on all passenger car models
is of the semi-floating type with Hypoid gears
mounted in a pressed steel banjo type housing
Typical construction features are shown in fig. 1.
An oil retainer mounted in the earrier ahead of
the pinion Hyatt roller bearing retards the return
flow of lubricant to the carrier, thus assuring a
continual hath of oil.

The drive pinion is overhung, the rear bearing
is a Hyatt roller and the front bearing is a double

row bull bearing, ‘There are two differential pin-
ion gc’ah and two differential side gears. Barrel
roller bearings are used in mounting the differen-
tial case. Both the pinion bearings and the differ-
ential bearings are preloaded in manufacture.

Wheel and axle shaft mountings are of the
semi-floating design. Permanently lubricated and
sealed Hyatt roller bearings are used at the rear
wheels and the axle shaft oil seals are located at
the outer ends of the axle tubes.
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Fig. 1—Rear Axls Auambly
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MINOR SERVICE OPERATIONS

AXLE SHAFT OR DRUM
Kemoval

-

o

1. Remove wheel.
2

Remove two stamped brake drum retaining
nuts (zipon type) from the two hub bolts
(fig. 2).

Remove brake drum from axle shaft.

. Install wheel cylinder clamp, KMO-145, on

brake wheel cylinder.

. Drain lubricant from differential and remove

housing cover.

. Remove the differential pinion shaft Tock

serew, the differential pinion shaft, axle shaft
spacer and differential pinions (fig. 3).

7. Push axle shafts in toward the center of the
axle and remove “C" washers from inner
ends of the axle shafts,

8. Remove shaflts [rom axle housing.

Replacement

1. Install gasket to hub aligning the center hole
of the three holes closest together with the
notch in the hub.

NOTE: Apply heavy shelloc or paint to
both sides of gaskel! ond oil deflector.

2. Install oil deflector over gasket aligning oil

pocket with notch in the hub.
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LUG AT DRAIN HOLE

BRAKE DRUM RETAINING NUTS

Fig. 2—Rear Broke Drum Retaining Nuts

AXLE SHAFT
SPACER

DIFFERENTIAL
PINION SHAFT

Fig. 3—Removing Axle Shafr Spacer
3. Insert six special bolts and force heads down
to the deflector.

4. Peen end of shoulder on bolts into counter-
sink around bolt holes in the flange, using
anvil and hub bolt peening tool J-554 (fig. 4).

CAUTION: This peening operation is very
impertant from a safely standpoint.

5. Inspect leather oil seal on inside of axle

Fig. 4—Peening Flange Bolts

housing for excessive wear, damage or mis-
placement.

=

Slide axle shaft into place.
CAUTION: Exercise care that splines on
end of shaft do not cul leather oil seal
and that they engage with splines of
differential side gears.
7. Replace “C” washers on inner ends of shaft
8. Pry shafts apart so that “C" washers are
seated in counterbore in differential side
gears, and install differential pinions,
CAUTION: Exercise care to avoid scrafch-
ing or damaging inner ends of shaft.
9. Select axle shaft spacer to give free fit to

.014” maximum clearance between ends of
axle shaft and the spacer (fig. 5).

NOTE: There are four sizes of axle shaft
spacers available as follows:
Narrow .......... 1.0117- 1.013" wide
across ground surfaces
... 1.018"7-1,021" wide
across ground surfaces
1.028"- 1.031" wide
across ground surfaces

Wide ...........1,033"-1.035" wide

acrass ground surfaces

Medivm .. .. ..
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Fig. 5—Clearance Betwean Axle Sheft and Spacer

10. Tnstall spacer in place and assemble pinion
shaft, locking in place with special screw
using lockwasher under head.

11. Replace axle housing cover using new gasket
and refill differential,

12. Remove wheel cylinder clamp,

13 Replace brake drum and two brake drum
retaining nuts.

CAUTION: Make sure fug in web section
of drum is aligned and extends into
drain hole in axle shaft flange.

14. Replace wheel.

AXLE SHAFT-BEARING OR OI1. SEAL

Removal

1. Remove wheel and axle shafts (see axle shaft

removal),

2. Insert special bearing puller J-1436 and re-
move bearing, bearing retainer and oil seal
(fig. 6).

3. Inspect bore and dress out the old seal stake
points to prevent damage to the new seal
when installed.

Fig. bAxle Shaht Baaring Puller

Replacement

1. Using bearing and retainer replacer K-427
(fig. 7) place oil seal, bearing and inside
bearing retainer on tool in that order.

2. Place a light coat of Permalex on the O.D.
of vil seal to assure proper sealing of oil seal
in housing bore.

CAUTION: Be careful thal no sealing
material gets on the leather lip of oil
seal.

Fig. 7—Axle Shaft Bearing and Ol Seal Replacer

3. Start the bearing into the axle housing and
tap tool with hammer to seat parts.

4. Remove special tool and stake oil seal in
place with a prick punch.

5. Assemble axle shafts (see axle shaft-re-
placement) .

MAJOR SERVICE OPERATIONS

REAR AXLE ASSEMBLY
Removal
1. Raise vehicle from floor,
2. Remove rear wheels and brake drums.

3, Install wheel cylinder clamps KMO-145 on
brake wheel eylinders.

4. Disconnect hand brake cables from cross
shaft lever,

5. Remove brake cables from ecable clamp on
frame side member.

6. Disconnect hydraulic brake line connection
at Tear axle housing.



7. Disconnect shock absorber from rear spring
“U” bolt and shock absorber anchor holt
plate.

8, Remove spring “U” bolts and plate,

9, Disconnect spring shackles and drop springs.

10. Slide axle back to disconnect torque tube at
front end, and remove from vehicle,
11, Place axle assembly in axle stand.

REAR AXLE AND DIFFERENTIAL
CARRIER

Disassembly

1. Drain lubricant and remove housing cover.

2. Remove axle shafts and differential gears
(see axle shaft removal).

3. Remove third member by removing nuts
holding it to the front of the axle housing.

4. Remove the adjusting nut locks and four
differential carrier cap screws.

5. Remove bearing caps and adjusting nuts and
remove differential assembly.

6. Remove three tapered bearing retaining
serews and Lap splined end of propeller shaft
allowing pinion shaft to slide out,

7. Remove shims from inside of propeller shaft
housing making note of number and total
thickness of shims removed,

8. Clean all parts in cleaning solvent.

Inspection
1. Check clearance between propeller shaft and
its bushing.

NOTE: If this clearance exceeds .010
the bushings and oil seal should be re-
placed.

REPAIRS

Propeller Shaft Bushing and Oil Seal—

The torque tube front and rear bushings on
late 1950 and all 1951-53 model passenger cars
are a press fit in the torque tube, climinating the
dowel pin locking method used on 1949 and early
1950 models. This press fit eliminates any tend-
ency for lubricant leakage at the dowel pins.
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These bushings should be installed in late 1950
and all 1951-53 passenger car models using torque
tube bushing driver J-4259 for the rear bushing
and driver J-4200 for the front bushing. These
drivers must be used to properly position the
bushings in the torque tube,

When installing the new bushings in an old
torque tube, however, it is imperative that the
bushings be a tight fit in the tube. If there is any
doubt, the bushings must be drilled for dowel
pins following the instructions as given under,
“Propeller Shall Bushings and Oil Seal”.—Re-
placement (Dowel Type).

It should also be noted that rear bushing driver
tool J-4259 includes a steel washer. This steel
washer is used with the tool anly when installing
the rear bushing on & ton trucks to allow for
propet positioning.

The 1949-1950 oil seal in back of the rear bush-
ing assembly is the same as previously used on all
models except those equipped with the Power-
glide Automatic Transmission.

On the 1950 rear axles used with the Powerglide
Automatic Transmission and in all 1951-1953
models, a seal is used which is encased in rubber
to prevent oil leakage around the O.D. of the
seal retainer.

Replacement—Dowel Type—1949

1. Drill out dowel pins retaining bushings
(fig. 8).

2. Drive out both bushings and oil seal from
pinion end of housing.

3. Start a new oil seal into the housing with free
side of the leather toward the front.

4. Install new rear bushing and drive both
bushing and oil seal firmly against their seat,
using bushing driver J-968.

5. Drill dowel hole in bushing being careful
to control depth.

CAUTION: Da not drill completely threugh
bushing.

TORGQUE TUBE
S

/
PROPELLER SHAFT

DOWEL

—Propelier Shoft Bushings and Qil Seal
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2

Coat dowel with sealer to prevent leakage,
install and peen dowel in place.

Install front bushing using bushing driver
J-968.

Drill dowel hale in bushing,

=

o

CAUTION: Extreme care must be used not
to break through the wall of the bushing.

©

Install and peen dowel in place.

NOTE: To pravent distortion of these
bushings when peening the dowels an
arber or wniversal joint yoke should be
inserted fo support the bushing.

10. Dress off with file any burrs set up during
peening operation.

Replacement—Press Fit Type-1950-53

To remove propeller shaft bushings and oil seal
on these models, it is necessary to pull both bush-
ings and the oil seal from the housing using
special puller J-4258,

1. Remove rear axle assembly from vehicle and
remove differential assembly and propeller
shaft and pinion from carrier,

. Insert shaft with flanged end, which is part of
J-4258, from pinion end of housing and posi
tion firmly against the oil seal

3. Assemble puller flange on front of torque
tube, then thread thrust bearing and nut on
shaft. Turn nut to pull both bushings and oil
seal from the torque tube (fig. 9).

4. Place a new oil seal on driver J-968 so that
the free side of the leather is toward the
head of the driver. Place the driver and seal
into the housing and drive the seal against
its seat.

e

Fig. 9—Remaving Torqus Tubs Buthing

L4

Fig. 10—Installing Tarque Tube Front Bushing

5. Install new rear bushing using bushing driver
J-4259. Drive the bushing in until the stop on
the driver is against end of torque tube
(tig. 10).

NOTE: The small steel spacer, which is
part of bushing driver J-4259, should not
be used when installing rear bushings in
passenger cars,

8. Install new front bushing using driver J-4200.
Drive the bushing in until stop on driver is
against end of torque tube.

PROPELLER SHAFT AND PINION ASSY.
1949-50 Models

Disassembly

1. Drill end of rivet to clear countersink into
which it is upset being careful to center the
rivet with center punch.

2. Drive out rivet,

3. Loosen pinion bearing lock nut and separate
pinion from propeller shaft,

4. Remove pinion bearing lock nut and press
bearing from pinion shaft using pinion bear-
ing remover, J-996,

3. Remove bearing lock sleeve and rear bear-
ing lock ring.

6. Remove rear bearing from pinion shaft.

Inspection

. Wash all parts in cleaning solvent,
. Inspect splines for excessive wear or loose-

B

ness.
. Inspect shaft at propeller shaft bushing loca-
tion for scoring or excessive wear.
4. After cleaning and viling bearings, check for
roughness by slowly turning the outer race
by hand.

NOTE: Bearings should be cleaned in
cleaning solvent and blown out with
compressed air.

@




CAUTION: Do not spin bearings with com-
pressed air, as this will cause damage
to races and balls.

5. Inspect double row front pinion bearing for
end play.
NOTE: Any end play in this bearing will
allow the pinien te float in and ocut
changing pinion depth in ring gear.

8. Inspect pinion for eracked, chipped or scored
teeth.

Assembly

1. Install rear pinion bearing on pinion shaft
and lock in place with lock ring.

2. Coat beveled surface of pinion bearing lock
sleeve with rear axle lubricant and install on
shaft with beveled edge toward the pinion.

3. Press front (double ball) bearing on shaft
and install bearing lock nut.

NOTE: When assembling either of the "W™
type pinion bearings, Part No. 954533,
New Departure ND5306 or ND5306-W,
on the pinion shoft, the bearing should
be assembled with the loading slot to-
ward the pinion. This places the thrust
oceurring during drive on the side of the
double row bearing that does not contain
the loading slat. Favoring of the bearing
in this manner provides for better over-all
bearing performance and greater life.

The older type bearing, Port No. 954395,
should be installed with the loading slot
away from pinion as the contours of the
inner and outer races are in a position re-
versed to the now type bearing.

4. Inslall splined end of pinion shafl into cou-

pling on end of propeller shaft aligning rivet

holes.

Install new rivels and rivet both ends.

. Tighten bearing lock nut to 200-240 ft. Ibs.
and lock in milled slot in pinion shaft.

)

1951-53 Models

The propeller shaft ends are designed so that
balancing weights can be welded on. Propeller
shaft and pinion shaft assembly are balanced to-
gether instead of balancing the propeller shaft
before assembly to pinion as in the 1049-50 models.

The splines on the hypoid drive pinion have
been designed to provide a 2,000 to 10,000 pound
press fit into the propeller shaft eoupling. Recausa
of this press fit, a propeller shaft and pinion as-
sembly tool, J-4548, must be used to remove and
replace the pinion assembly.

NOTE: 1953 Drive pinion fit into the pro-
peller shaft coupling is a metal to metal
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Fig. 11=Removing Pinion from Propeller Shatt Coupling

fit with a coil spring adding fore and aft
tension.

Disassembly

1. Center punch the riveted end of coupling pin,
then drill end of rivet to clear countersink
into which it is upset.

2. Drive out coupling pin.

3. Install J-4548, propeller shaft and pinion
assembly and replacer (fig. 11). Separate
pinion asscmbly [rom propeller shaft,

NOTE: The nuts en the remever and re-
placer screws should be turned evenly to
prevent binding.

4. For disassembly and inspection of the pinion
shaft, refer to procedure as outlined for
1948-50 models.

Assembly

1. Align coupling pin holes in pinion shaflt with
those in the propeller shaft coupling and start
end of pinion into coupling.

NOTE: On 1953 models install coil spring
in coupling before starting end of pinion
into coupling.

2. Install tool J-4548 (fig. 12). Turn nuts on
the remover and replacer screws and press
the pinion into the coupling until the pin
holes in the pinion and coupling are aligned.

NOTE: The end plate of tool J-4548 has a
small reversible adapter which is used to
hold the pinion centered. By reversing
this adapter, the tool may be used with
pinions which have the ends either con-
tered or counferbored.

3. Install new coupling pin and rivet over
both ends,
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4. Inspect differential side gear and pinion gear
thrust faces in the differential case.

5. Using a torque wrench check ring gear holts
for tightness (should be 40-60 ft. lbs.).

8. Clean differential side bearings, oil and check
for roughness by rotating slowly by hand.

REPAIRS

Differential Bearing Replacement

1. Install differential bearing puller TR-278-R
making sure puller legs are fitted securely
in notches in case and retaining yoke tight.

. Tighten puller screw and remove bearing
(fig, 13).

3. Replace bearing by placing on hub with the

Fig. 12—Pressing Pinlan inta Propaller Shaft Caupling thick side of inner race toward case,

4. Drive bearing in place with differential side
DIFFERENTIAL ASSEMBLY bearing replacer J-994 (fig. 14).

g

Inspection .

1. Inspect differential side gears for scored hubs Ring Gear Replacement
or thrust surfaces, 1. Remove ring gear bolts and lockwashers.

2. Inspect internal splines of side gears and 2. With soft hammer tap ring gear off the case.
check fit on axle shafts. 3. Install guide pins made from 34-24 x1%"

3. Inspect thrust surfaces on differential pinion long capscrews with heads cut off and ends
gears and check their fit on pinion shaft. slotted (fig. 15) to new ring gear.

FHg. 13—Remaving Diffsrontial Bearing Fig. 14=Replucing Differentiol Beoring



Fig. 15—Use of Guids Pins In Ring Gear

4. Make sure back face of ring gear and face of
vase are free of dirt and burrs and slip gear
over pilot diameter of the case.

5. Install every other ring gear bolt and lock-
washer, then draw them up ecvenly and
snugly o that ring gear face is flush with
face of case.

6. Remove guide pins and install remaining
bolts.

NOTE: All bolts should be tightened to
40-50 f1. Ibs.

7. Install dilferential carrter into axle housing
and check runout of rear face of ring gear.
This runout not to exceed .0035”,

DIFFERENTIAL CARRIER

Assembly—1949 and Early 1951

1. If original ring gear and pinion are to be
used, replace same thickness of shims in
propeller shaft housing counterbore that were
removed.

NOTE: As @ means of adjusting pinion
depth, shims are availoble in thicknesses
of 0127, 015", .018” ond .021". By
tombining two shims a total shim thick-
ness of .024” to .042" may be secured.

2, If new ring gear and pinion are used one
015" and one .018" shim should be used as &
standard starting point,

CAUTION: Moke sure shims, when in-
stalled, are flat in the counterbore and
not cocked, Mhuldl

=

. Install propeller shaft and pinion assembly,
driving it down until bearings are seated in
the housing using spacer tool J-4050 to pro-
vide proper pinion to bearing clearance
(fig. 16).

4. Check through the bearing lock serew holes
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to make sure lock sleeve is in position against
back of [roni. pinton bearing.

5. Install three tapered lock screws and draw
them down evenly and tightly, then tighten
lock screw nuls.

6. Install differential assembly in the carrier and
install adjusting nuts.

CAUTION: Carefully slide adjusting nufs

alongside the beating so thal threads on
nuts fit into threads in carrier.

B

Install bearing caps aligning marks on cap

with marks on carrier.

8. Install and tighten cap screws until lock-
washers just flatten out.

Assembly—1951-53 Models

The depth of the bore in the differential carrier
against which the pinion double row bearing scats
has been reduced 0157 on all passenger car
models. This necessitates a change in the shim set-
up for adjusting pinion depth in the ring gear,
Although the same number and thickness shims
are available (namely .012%, 0157, .018", and
.021") only one shim is used between the double
row bearing and the bottom of the bore in the
carrier instead of the two shims which were
formerly used.

When installing a new ring gear and pinion in
an axle equipped with the new differential carrier
and torgue tube assembly, one 018" shim should
be used as a starling point. Checking the tooth
pattern according to instructions under, “Adjust-
ing Ring Gear and Pinion,” will establish any
changes in the shimming that may be necessary to
procure proper pinion depth adjustment.

These differential carrier and torque tube as-
semblies started in production on 5/29/51 at the

BEARING

Fig. 16—Chacking Pinion to Bearing Clearance
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Fig. 17=Adjusting Ring Gear and Finion

Detroit plant, and 1/26/51 at the Tonawanda plant
and may be identified as follows:

Detroit Tonawanda

Plant Plant
Regular Passenger ..... «oJA 520 JB 426
Powerglide Passenger..... JJ 520 JK 426

The number following the prefix is the calendar
month and the number or numbers following the
month designation will be the day of the month.
Example: JA 529—the prefix JA identifies the
Detroit plant, the numeral 5 identifies the month
as May, and 29 the twenty-ninth day of that month.

Fig, 18—Chacking Ring Gear and Pinion Backlash

Service stock of these differential carrier and
torque tube assemblies are identified by a Land of
yellow paint around the torque tube, Mechanics
should remember that only one shim is to be used
when assembling the pinion and propeller shaft
in a differential carrier assembly identified by a
band of yellow paint.

Adjustment

:

Loosen right hand adjusting nut and tighten
left hand adjusting nut using differential
adjusting wrench J-972 while turning ring
gear. Continue tightening left hand nut until
all lash is removed, then back off the left
hand nut one notch to a locking position.

. Tighten right hand nut to force left bearing

firmly into contact with left adjusting nut.
Then loosen the right nut and again tighten
snugly against the bearing.

NOTE: This position may be easily deter-
mined as the nut comes to a definite stop.

Tighten right hand nut a minimum of one
additional notch to maximum of two notches
further to a locking pusition (fig. 17). This
operation preloads the differential bearings.

4. Mount a dial indicator on the carrier and

check the back lash (fig. 18), between the
ring gear and pinion, The back lash should
be from 0057-.008".
NOTE: If back lash is more than .008*
loosen right hand adjusting nut one notch
and tighten left hand adjusting nut one
notch. If back lash is less than 005"
loosen left hand adjusting nut one notch
and ftighten right hand adjusting nut
one notch.

5. Tighten bearing cap bolts to 65-80 ft. lbs.
Recheck back lash and install both adjusting
nut locks,

REAR AXLE—

Assembly

1. Clean out axle housing and cover and place
new gaskel over carrier mounting bolts,

2. Assemble differential carrier assembly to
axle housing, install lockwashers and nuts
and tighten securely.

3. Lubricate hubs of differential side gears with
hypoid lubricant and install them into dif-
ferential case.

4. Install axle shafts, making sure the longer
shaft is used on the right hand side and in-
stall “C" shaped.axle shaft locks.

5. Spread shalts to make sure that the shafts,

locks and differential side gears are in posi-
tive contact.



6. Roll the two differential pinions into position
and install axle shaft spacer, pinion gear
shaft and pinion gear shaft lock serew.

NOTE: Check clearance between end of
axle shaft and spacer. This should be
from free fit to 014" (fig. 51,

7. Install the axle housing cover using a new
gasket and refill differential with 3% pints
of S, AE, 90 “Multi-Purpose " gear lubricant.

Replacement
1. Adjust universal ball joint as outlined in
Transmission Section.

. Slide axle assembly under vehicle and start
propeller shaft into universal joint splines.
3. Raise axle assembly and replace rear spring

shackles.
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range from 45 to 15 M.P.H. with the clutch
engaged and throttle closed.
3. FLOAT NOISE 15 most pronounced while

holding the ear speed constant at intervals
between 15 and 45 MUP.H.

Drive, coast and tHoat noises will be very rough
and irregular if the differential or pinion shaft
bearings are rough, worn or loose.

Service personnel should refer to Figure 19 to
familiarize themselves with the terms used in re-
ferring to the different parts of the gear tooth.
The large end of the tooth is called the “heel” and
the small end the “toe.” Also, the top of the tooth,
which is the part above the pitch line, is called
the “face,” while the part below the pitch line is
called the “flank.” The space between the meshed
teeth is referred to as “backlash.”

4. Fill retainer housing through di
driven gear hole with % pint of lubricant to
provide initial lubrication for universal joint
and propeller shaft bushings. Install speed-
ometer driven gear and connect cable,

5. Replace rear spring “U" holt and shock ab-
sorber anchor bolt plate, install “U" hbolts
and tighten securely.

. Replace shock absorber eye to bolt on anchor
plate.

. Connect hydraulic brake line to connector at
rear axle housing.

8. Remove wheel cylinder clamps and install
brake drums and rear wheels.

9, Connect hand brake cables to cross-shaft
lever and to bracket on frame side member
and adjust. See Brake Section,

10. Lower vehicle to floor.

11, Bleed brake lines at all four wheels. Sea

Brake Section.

=
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ADJUSTING RING GEAR AND PINION

Proper ring gear and pinion adjustment is im-
portant if the rear axle assembly is to provide
quict and trouble-free operation. The [ollowing
procedure is recommended for checking gear tooth
bearing, either before disassembly to determine
whether improper adjustment is the cause of
noisy operation, or following the installation of a
new gear set

Complaints of rear axle noise, which can nearly
always he contributed to improper adjustment,
can be placed in three general classifications;

1. DRIVE NOISE is most pronounced on con-

stunt acceleration through the speed range
of 15 to 45 M.P.H.

2, COAST NOISE is most pronounced when

the car s allowed to coast through the speed

FACL
PH’CH LlNF

BACKLASH 005“ oo CLEARANCE

£
/

THE HEEL OF THE GLAR
TOOTH 15 THE LARGE
END AND THE TOE I5
THE SMALL END

Fig. 19—Geor Tooth Terms

1. Raise rear af car and place on stand jacks,
then, drain and Hush rear axle housing and
leave housing cover off.

2, Wipe ring gear and pinion dry with a clean

cloth, Paint ring gear teeth lightly and evenly

with red lead of suitable consistency.

Apply parking brake to provide a heavy drag

at the rear wheels,

4. Run engine slowly with transmission in first

gear and then in reverse for a few seconds,

. Stop the engine and compare the marks pro-
duced on the gear teeth with the marks shown
in Figure 20. Tooth pattern “A" provides the
ideal bearing for quietness and long life.

6. If the pattern shows a toe contact “B”, it in-
dicates not enough backlash. To correct, move
the ring gear away from the pinion by loosen-
ing left-hand differential adjusting nut and
tightening right-hand adjusting nut.

e

3]

NOTE: Make adjustment one nofch ot @
time, repeat check with red lead and con-
tinue adjustment until tooth contact ap-
pears as in "A",
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A

TOE CONTACT
CORRECT
TOOTH

CONTACT

FACE CONTACT

HEEL COMNIACT

FLANK CONIACH

Fig. 20—Gear Taoth Pattcrms

7. If the pattern shows a heel contact “C," it
indicates too much backlash, Make correction
as in step No. B, however, loosen right hand
differential adjusting nut and tighten left
hand adjusing nut to move ring gear toward
pinion.

8. If the pattern shows a high face contact “D,"
it indicates that the pinion is too far out, that
is too far toward the front of the car, To
correct, remove the differential carrier assem-
bly and place in a vise or em a bench. Remove
differentisl bearing caps and remove differen-
tial assembly. Remove three tapered buaring
retainer serews and tap splined end of pro-
peller shaft allowing pinion shaft to slide out, 10.
Be careful in removing the shaft that the
metal shims between ball bearing and carrier
are not lost. Use a pair of micrometers to
determine shim thickness,

NOTE: Late model 1951 and all 1952-53
models have o shallower hore inte which
the pinion double row bearing seats.
These models, therefore, use only one

11

shim between the bearing and the bot- 12,

tom of the bore in the carrier whereas the
1949-50 and early 1951 models used two
shims, 13

Then, use a new combination of shims to
provide .006” increase in shim pack thickness,

Reassemble and repeat check with red lead 14,

and continue adjustment until tooth contact
appuars as in A",

NOTE: As o means of adjusting pinien
depth, shims ore available in thicknesses
of .012, .015", .018" and .021". By com-
bining twe shims, a total shim thickness
of 024" to 042" may be obtained,

. If the pattern shows a flank contact “E,” it

indicates that the pinion is in too far. To
eorreet, proceed as outlined in step No. 8 and
select a new shim combination to provide
D06 reduction in shim pack thickness. Re-
assemble and repeat check with red lead
and continue adjustment until tooth contact
appears as in “A”.

. In making pinion adjustments, be sure back-

lash is correct hefore retesting with red lead
for tooth pattern. Moving the pinion in re-
duces backlash and moving it out increases it.

When proper tooth contact is obtained, wipe
red lead from gears and carrier with cloth
molstened with clean gasoline or kerosene.
Wipe out housing with clean cluth. mwutes

Pour a liberal quantity of rear axle lubricant

on gears and bearings and turn rear wheels
to work lubricant into all surfaces.

. Install housing cover using a new gasket,

coating bolt threads with Permatex to avoid
oil leaks.

Remove car from stand jacks and fill differ-
ential carrier with 3% pints of SAE 9
“Multi-Purpose” gear lubricant.
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TROUBLES AND REMEDIES
REAR AXLE

Symptom and Probable Cause
Excessive Backlash
a. Loose wheel bolts.

b, Worn universal joint,

c. Loose propeller shaft to pinion splines.

d. Loose ring gear and pinion adjustment.

e. Worn differential gears or case.

f. Worn axle shaft or differential side gear splines.
Klunking Noise in Axle or Vehicle Weight
Shifts From Side to Side

a. Excessive end play in axle shafts.

Axle Noisy on Drive

a. Ring gear and pinion adjustment too tight.
b. Pinion bearings rough,

Axle Noisy on Coast

a. Ring gear and pinion adjustment too loose.
b. Pinion hearings rough.

c. Excessive end play in pinion,

d. End play in double row bearing.

Axle Noisy on Both Drive and Coast
1. Pinion bearings rough,

. Loose or damaged differential side bearings.

. Damaged axle shaft bearing.

Worn universal joint or propeller shaft
bushing.

. Badly worn ring gear or pinion teeth.

. Loose or worn wheel bearings.

ERCE

-0

Probable Remedy

a. Tighten nuts securely. Make sure the tapered
end of nut is toward wheel.

b. Replace or overhaul joint.

c. Replace worn parts.

d. Adjust ring gear and pinion.

e. Replace worn parts,

f. Replace worn parts,

. Install thicker axle shaflt spacer.

Readjust ring gear and pinion.
Replace bearing and readjust ring gear and
pinion.

e

Readjust ring gear and pinion.

. Replace bearing and readjust ring gear and
pinion.

Tighten pinion bearing retaining screws or
replace bearing.

. Replace pinion bearing.

p g

N

a. Replace bearings and adjust ring gear and
pinion.

Replace or adjust differential side bearings.
Replace bearing.

. Replace worn parts,

2 -

Replace riug gear and pinion.
Replave bearings.

=
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REAR AXLE SPECIFICATIONS

Tiem
Type Semi-Iloating
Gears Hypoid
Ratio
Conventional 1949-52 4111
Conventional 1953 3.70:1
Powerglide 1950-53 3.55:1
Backlash ‘ A005"-.008"
PINION |
Mounting Overhung B
diust | Shim and
i  Tapered Collar
Thruat | Against Front
Bearing
PINION BEARINGS ‘
Part No. Front N.D. 954780
and Type Rear | Hy. 125630
DIFFERENTIAL TYPE Two Pinion
Part No. and Type Hy. 127861
AXLE SHAFT
Type ‘Wheel Drive Flange Integral with Shaft
Minimum Diam, [ o7 |
AXLE SHAFT BEARINGS ;
Part No. and Type | Hy, 111119
DRIVE TORQUE Torque Tube
Lubricant Capacity 31% Pints .
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GENERAL DESCRIPTION

A tubular type propeller shafi is used on all
passenger cars. Universal joints are of the bush-
ing type.

The torque tube drive is equipped with a uni-
versal ball and slip juint located at the trapns-
mission end ol the shalt,

A slip joint which compensates for variations
in distance between rear axle and transmission
and also [acilitates transmi

don or power plant
removal is located at forward end of propeller
shaft.

The rear ond of the splined opening of the wlip
joint is sealed by means of a cork packing con-
tained in o retainer cap which serews on the end
of the yoke {fig. 21).

STEEL WASHER

RETAINER

FELT PACKING

Fig. 21—3Slip Joint Packing

SERVICE OPERATIONS

PROPELLER SHAFT

Service operattons on the passenger ear pro-
peller shafts arc covered in the Rear Axle
Section,

UNIVERSAL JOINT

The universal joint is a {ully enclosed unit
which is equipped with bushings in the trunnions.
Figure 22 shows construction details.

Disassemhly

1. Unhook hand brake pull back spring, dis-
connect pull cable clevis from idler lever and
remove idler lever.

. Remaove cap screws which retain ball retainer
collur to transmission rear bearing support
and slide collar and ball back on propeller
shaft housing,

Remove cup screws which fasten front trun-
nion bearings to the front yoke.

. Plage juck undor prepeller shaft; sermove the
two front yoke trunnion bearings and split
the joint.

=

5

—— ()2
—6 .3
=
[ )
-7 4 L]
| -
ﬂ ‘l‘l’.
Do e
-2
- >,
Fig: 22—Exploded View—Univeral Joint
1. Front Yake 5. Copscrew
9. Teunnion Lack Ring &. Rear Trunnion Bearing
3. Trunnion Bearing and and Bushing
Bushing 7. Reor Yoke

»

Trunnion Bwuldd

Lower propeller shalt and remove the rear
yoke and trunnion from the propeller shaft
splines,
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6. Remove front yoke by removing bolt and
lockwasher from end of {ransmission main
shaft.

Inspection

1. Wash all parts in cleaning solvent.

3

damage.

e

sive wear.

4. Inspect bushing for scoring or exeessive

Wear.

Inspect yokes fur excessive spline wear or

Inspect trunnion yoke for scoring or exces-

Fig. 23—Dlsossembly of Universal Joint

Repairs

1
2,

Remove lock rings from trunnion bearings,
With yoke supported in a bench vise, drive
on the center of the trunnion with a drift
punch to remove rear trunnion hearings
(fig. 23).

. Press new rear trunnion hearings into yoke

and over hubs of trunnion just far enough
to install lock rings,

. Install lock rings and while holding yoke in

one hand, tap ends of trunnions with a ham-
mer to firmly seat bushings against loek
rings,

NOTE: Use new lock rings in reassembly.

. Adjust Universal Ball Jaint as outlined in

Transmission Section,

Assembly

1
2

[

s

=)

Install {ront yoke on transmission main shaft
and lock in position with lockwasher and nut.
Slide rear yoke and trunnion on propeller
shaft and raise front end of propeller shaft.

. Install new front trunnion bearings to the

trunnion, fasten front trunnion bearings to
front yoke and tighten cap serews to 25-30 ft.
Ibs. torque.

NOTE: Use new lock plates under cop
screws and bend tangs up to lock cap
screws after assembly.

- Slide collar and ball retainer forward on pro-

peller shaft housing and install retaining col-
lar cap screws and tighten tu 8-12 fi. Ibs.
torque.

. Remove speedometer driven gear and fill

housing with 1% pint transmission lubricant.

. Install hand brake idler lever, pull back

spring and connect pull cable clevis to idler
lever.

TROUBLES AND REMEDIES
PROPELLER SHAFT AND UNIVERSAL JOINTS

Symptom and Probable Cause
Excessive Vibration
a. Worn universal joint.
b. Bent prupeller shaft,
. Propeller shaft bushings or universal joint
yoke bushings worn.
Excessive Backlash

a. Worn universal joints,
b. Worn drive shaft or joint splines.

=2

oo

Probable Remedy

Replace worn parts,

. Replace bent shaft,
. Replace worn parts,

. Replace worn parts,
. Replace worn parts,
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REAR SPRING AND SHACKLES

INDEX
Page Page
General Deseription ., . _— R b Installation. . ... .. .. . ce.. 418
Service Operations. . ..................... 418 Rear Shackle or Bushings— Replace 4-19
Removal ; 418 Rear Spring Seat 419
Tnspection ] s . — ... 4-18 Rear Spring Hanger. . .. Lo 420
Repairs. . . . . : s sy 4-18 Removal i . . 4-20
Front Bushing—Replace. oo 4418 Installation A 4-20
Spring Leafl—Replace, . ...... ... ...4-18 Spring Lubrication . e 420

GENERAL DESCRIPTION

The rear springs used on all passenger car
models are of the semi-elliptic type and are de-
signed to provide adequate load carrying capacity
and a spring rate which is propoertional to that
of the front spring to give the smoothest ride
possible,

The front ends of the rear springs are mounted
in rubber bushings (fig. 24).

Fig. 24—Rear Spring Front Hanger

These bushings consist of an internal steel
tube, a tubular outer retainer, and a rubber
bushing securcly held between these two steel
members.

Rubber bushings require no lubrication and no
attention other than to keep the bolt drawn up to

T~

CUTER FLATE & FINS

KUBBER BUSHINGS INNER PLATE  LOCK HUTS.

60-00 ft. lbs, torque to compress inner sleeve
between ears of front hanger,

The spring shackles used at the rear end of the
rear chassis springs are rubber bushed type.

These rubber bushed type shackles consist of
the outer shackle plate with both pins serrated
through the plate and riveted in place, two natu-
ral rubber bushings (each in two halves), the
inner shackle plate, and the two special lock nuts
(fig. 25).

The rubber bushings, fitting in each spring and
hanger eye, are in two halves having a shoulder

Fig. 25—Layeut of Rubber Bushed Spring Shackle

Fig. 26—Rubber Bushed Spring Shackle
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at the outer end of each. When installed, and
prior to tightening the lock nuts, the bushings
are %" longer than the space between the two
shackle plates when tightened in place. Tighten-
ing the lock nuts until the inner plate bottoms on
the pin shoulders, forces this excess rubber into
the eye and around the pins, resulting in a tightly
locked joint. The castellated sections of the spe-

cial lock nuts tighten firmly against the pin
threads when the nuts are pulled up tight.

All shackle movement in relation to the spring
and hanger eyes is taken by the flexibility of the
rubber bushings since the pins are solidly locked
to the bushings and the bushings cannot turn in
the eyes (fig. 26).

SERVICE OPERATIONS

REAR SPRING

Rear springs used on all vehicles are of the

single stage type shackled at the rear by a rubber
bushed type shackle and pivoted at the front in
a rubber bushing,

Removal

1.
2

3.

~

Raise vehicle with chain hoist enough to
relieve spring tension.

Disconneet shock absorber eye from rear
shock absorber anchor bolt,

Remove spring “U” helts and spring “U”
Lolt and shock absorber anchor plate.
Remove two shackle plate lock nuts, inner
shackle plate, and outer shackle plate with
pins and lower rear end of spring to the floor.

9. Remove rear spring front hanger bolt nut
and lockwasher and remove bolt.

Inspection

1. Inspect rubber bushing in rear spring front

2

3

eye for excessive wear or damage. mwiey
Check rubber bushings of rear shackle for
damage,

Check spring center bolt for tightness,

Fig. 27~Romoving Rear Spring Front Bushing

REPAIRS
Front Bushing—Replacement

1.
2.

Place spring assembly in bench vise.

Install rear spring front bushing remover
and installer J-136A in position (fig. 27) with
adapter plug inside the bushing and pressure
plate behind the spring eye.

. Turn center screw clockwise to remove the

hushing.

- Place new bushing over adapter plug and

with bushing lined up with spring eye, turn
eenter screw clockwise to force bushing into
position.

Spring Leaf—Replacement

1. Place spring in a bench vise and remove
spring cover and elips.

NOTE: Spring clips will have to be bent
opan.

2. File peened end of center bolt and remove
center bolt nut,

3. Open vise slowly and carefully 1o let spring
assembly expand. Wire brush and clean
spring leaves.

4. Replace broken spring leaf,

5. Align center holes in spring by means of a
long drift and compress leaves in vise,

6. Remove drift from center hole and install
new center bolt,

7. Install nut on center bolt and tighten securely
and peen end of bolt to keep nut from
loosening.

8. Align springs by tapping with a hammer and
bend spring clips back in position,

NOTE: Spring elips should be bent suffi-
ciently to maintain alignment, bul not
tight enough to bind spring action.

9. Install spring covers.

Installation

1. Assemble front end of spring (o spring
hanger and install eye balt.

2, Install eye bolt lockwasher and nut, but do

not tighten.



3.

4

5.

Raise spring assembly and locate center bolt

in locator hole of spring seat.

. Install spring “U"” bolt and shock absorber
anchor plate and “U" bolts.

. Install “U” bolt self-lucking nuts, and tighten
to 75-90 ft. lbs.

. Connect shock absorber eye to bolt on anchor
plate, install flat washer, lockwasher and
retainer nut and tighten securely.

. Install rear spring shackle as outlined under
“Rear Shackle or Bushing—Replace.”

. Tighten rear spring front eye bolt and nut to

60-90 foot Ths, torque with weight of car on

wheels.

REAR SHACKLE OR BUSHINGS—-REI'LACE

1.

s

3

=

Raise car enough to relieve the load and
remove two lock nuts and inner shackle
plate.

. Remove outer shackle plate with pins from

spring and hanger eyes.

. To install, raise car as necessary to provide
the proper distance between spring hanger
and spring eye to install the shackle,

. Wipe the bushing haoles in the spring hanger

and spring eye, both shackle plates and pins
and the inside and outside of both bushings,
free of all dirt and grease.

. Install one bushing in the hanger and spring

eye (two halves to each buching) with the

bushing shoulder or collar to the outside of

each hole.

Insert the shackle pins through the bushings

(plate with pins attached) with the attached

plate toward the outside of the car. Threaded

ends of pins loward the center of the car.

. Install the inner shackle plate and tighten
the lock nuts about half-way onto the pins.

. Lower the car and allow to stand normally
with the weight on the wheels—no passengers
or welght in the car

. Bounce the back end of the car up and down
several times to venter and seat the rubber
bushings. Then, when the car comes to rest
normally, tighten both lock nuts until the
inner shackle plate "bottoms” on the shoul
ders of the pins. Finish tightening to 25-30 ft.
Ibs. torque, This type shackle requires no
lubrication at any time and during lubrica-
tion periods, care should be exercised to pre-
vent the spraying of lubricant of any kind
on these shackles. This also applies to the
spring seats and rear spring {ront cye attach-
ment since these points are also rubber
insulated.

REAR SPRING SEAT

hiel pletely

Rear springs on all
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core. At each side, a bracket is welded on the front
side of the axle housing (fig. 2B). An eye bolt

Fig. 28—Rear Spring Seat

passes through this bracket and the spring seat in
a manner similar to the way the {ront end of the
rear spring is mounted. A steel spacer sleeve is
used to prevent collapsing the walls of the axle
bracket when the eye bolt and nut are pulled
down tight. Between the spacer sleeve and the
spring slecve is a rubber bushing. Rubber wash-
ers at each end eomplete the installation.

The mounting cffectively dampens out objec-
tionable road noise at its source and in doing so
prevents it from telegraphing through the frame
and springs into the body.

Adjust this type seat as follows:

-

Weight of vehicle must be on the wheels.
Loosen hanger eye bolt nut and bounce vehicle
up and down several times. This scts the
rubber bushings in their normal position.

e

3. Tighten cye bolt nut securely and install cot-
ter pin.

are co

insulated from the axle by means of a ruhM!'

r Spring Rear Hanger
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REAR SPRING HANGER

The “U” shaped rear spring hanger is attached
to the underside of the frame by four rivets
(fig. 29).

When replacing this spring hunger, the follow-
ing procedure should be followed:

Remaval

1. Raise the car with a chain hoist and discon-
nect the spring from the hanger and spring
seat.

2. Drill a %" hole through the four rivets
which attach the hanger to the (rame. En-
large this hole with a 3;4” drill for depth of
the rivet head only. Cut off the remainder of
the rivet head with a sharp cold echisel.

. Remove the hanger, then cut off the rivets
flush with the underside of the frame side

ruil.

CAUTION: Do nol attempt lo drive out
the rivets without cutting them off or the
hole in the bottom plate of the side rail
may be distorted.

“

4. Drive out the remnining portion of the rivet.
Installation

There are right and left hangers which may be
identified as follows: The spring eye portion of
the hanger is closer to one side than the other.

The hanger must be assembled o the side rail
with the side containing the spring eye toward
the outside. Dolt the hanger o the side rail using
the following parts:

Part No. 369627

4 Special Heat-Treated Bolts 54”18 x 114"

Part No. 121367

4 Lockwashers 94"
Part No 120076
4 Hex Nuts 8{,"-18,

Alter the bolts are drawn up tight, peen over

the ends 1o prevent the nuts loosening up,

SPRING LUBRICATION

When lubricating springs having metal covers,
use a soft, smooth cup greasce to which 8% to
10% graphile has been added. This compound
should be applied in such a way that it s forced
between the leaves of the springs and not be.
tween the canvas liners and the spring covers.
This can be done with the use of a spring lubri-
eating clamp J-095, as follows:

L Jack up the frame to remove the load and

allow the spring leaves to separate.

2. If the spring cover has no hole, drill a %"
hole in the center of the bottom, vne-third
of the way from the spring eye.

3. Set the adjustment serew of the lubricating
clamp (fig. 30) until the width of the clamp

ADMSTMENT SCREW

NN sy

‘s
BRSNSy

Tig. 30—Spring Lubricoring Clamp

is a little more than the spring thickness,

4, Push the threaded end of the plunger into
the drilled hole, forcing the canvas against
the plate.

5. Screw the plunger several times to the right
to thread the end through the canvas (fig. 31).

6, Screw the sleeve against the bottom of the
spring cover. Noever use pliers,

7. Attach the grease gun hose to the fitting and
apply pressure slowly.

8. Scparate the main and second spring leaves
with a screwdriver so the hibricant ean go
betwween,

Fiy. 31—Posiiion of Flunger fer Lubricoting Spring
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9. Remove the screwdriver and attach a “C” tinuing to apply pressure will foree the lubri-
clamp at the end of the spring cover. Con- cant toward the opposite end.

c TORQUE SPECIFICATIONS
Ring Gear Bolts ... ... 40- 60 Ft. Lbs. Spring Front Eye Bolt. .

60- 90 Ft. Lbs.

Differential Side Bearing Cu Spring Rear Shackle Bolt Nuts.. 25- 30 Ft. Lbs.
Boll + wvassinmisaiis i 65- 80 F't. Lbs. Universal Joint Yoke Attaching

Tapered Bearing Retainer Serew 26- 30 Ft. Lbs. Bolt . 25- 30 Ft. Lbs.

Pinion Shuft Bearing Nut.......200-240Ft, Lbs.  Universal Joint Yoke Ball Re-
Spring “U” Bolt Nuts "75- 90 Ft, Lbs. tainer Bolts .................. 8- 12 Ft Lbs.

Fig. 32—Rear Axle, Propeller Sheft ond Reor Spring Tools

8. Differsnlial Side Boaring Replocer—1.904
9. Propaller Shaft Buthing Replacar—1.968

3. 10. Axle Shoft Beoring and Qi Seal Replacer K427 and Handle—
4. Pinlon Outer Bearing Remover—)- e 8725

5, Pinion Shaft Reor Beoring Spacer—J-4050 11. Rear Spring Fron! Bushing Remover and Installer—t-136-A

4. Differentiol Adjusting Wrench—1.972 12, Spring Lubricating Clamp—1-595 ki@

7. Difforential Side Bearing Puller Set—TR-278.R 13, Hub Bolt Feaning Tool ond Anvil—).554
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REAR SPRING SPECIFICATIONS

All Models except Station Wagon
Station Wagon and Sedan
and Sedan Delivery
Delivery
49-14" 49-1%"
3 1-34” 1-4”
A Single Single
o 7 8
No. Spring
Clips 2 2
Shackle Type Rubber Bushed Rubber Bushed
Seat Type . Rubber Bushed Rubber Bushed
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GENERAL DESCRIPTION

1949-50 MODELS

The brakes used all passenger car models
are a self-encrgizing type which combing hydraul-
ieally-operaled service brakes with mechanically-
operated parking brakes, Figure 1 shows a typical
brake construetion,

Operation of the hydraulic system is dependent
upon the proper functioning of main and wheel
cylinders, The main cylinder (fig. 2) consists of a
piston which receives mechanical pressure from
the push rod and exerts pressure on the fluid in
the lines, building up the hydraulic pressure,

which moves the wheel eylinder pistons. The
primary cup is held ugainst the piston by the
piston return spring which also retains the return
valve against its seal. The spring maintains a slight
pressure in the lines and in the wheel eylinders
to prevent the possible entrance of air into the
system, The secondary eup, which is secured to
the opposite end of the piston, prevents the leak-
age of fluid into the rubber boot. The holes in the
piston head are for the purpose of allowing the
fluid 1o How from the annular space around the
piston into the space between the primuary cup
and the check valve, keeping sufficient fluid in
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Fig. 1—Eront Braks Mechanism

4, Brake Shos

5. Ancher Pin

6. Adiculating Link

Reirociing Spring
Whae! Cylinder
Adjusting Sermw

Lg%

=

1112 13

-] T 8 8 10

Fig. 2—Main Cylinder Cross Section

1 Inted 8. Fian
2. Filler Plug 9. Pistan Cup—Primary
3. Reservoir 10, Spring

4. Cover 11. Valve

5. Compensating Port 12. Valve Seal

6. Push Bod 12, Oufler

7, Pisten Cup—Secandary 14, End Plug

the lines at all times. The holes in the valve cage
allow the fluid to flow through the cage and
around the lip of the rubber valve cup and out
into the lines during the brake application, When
the brake is released, the lip of the rubber valve
cup seals the holes in the valve cage and the
valve is forced off its seat, permitting the fluid to
return to the main cylinder.

The push rod assembly is held in the opposite
end of the housing by means of a snap ring. A

rubber boot that fits around the push rod and
over the end of the housing prevents dirt or any
other foreign matter from entering the main
cylinder,

The wheel cylinder (fig. 3) is a double piston
cylinder permitting the even distribution of pres-

Fig. 3—Whea! Cylinder Cros Section

I. Lock Spring 5. Piston

2. Housing &, Cover

3. Spring 7. Adjusting Scraw
4, Ptan Cup

sure to each brake shoe. The rubber piston cups
maintain pressure on the pistons and prevent
lenkage of fluid past the pistons. The adjusting
covers serve two purposes; first, to cover the ends
of the cylinder and prevent the entrance of dirt
and foreign matter into the eylinder; and second,
to allow a means of adjusting the brake shoes to
proper drum clearance, being threaded to receive
the slotted adjustment screws which fit the webs
of the brake shoes,

In operation, pressure is applied to the brake
pedal and transmitted to the push rod and the
piston mn the main cylinder. This pressure on the
piston causes the primary cup to close the com-
pensating port and fluid is forced through the
holes in the valve cage, around the lip of the
rubber valve cap, into the pipe lines and into the
wheel cylinders. This fluid pressure forces the
pistons in the wheel cylinders outward, expand-
ing the brake shoes sgainst the drums, As the
pedal is depressed further, higher pressure is
built up within the hydraulic system, causing the
brake shoes to exert greater pressure against the
brake drums.

As the pedal is released, the hydraulic pressure
is relieved and the brake shoe retracting springs
draw the shoes together, pressing the wheel
cylinder pistons inward and forcing the fluid out
of the wheel cylinders back into the lines toward
the main cylinder. The piston return spring in the
main cylinder returns the piston to the pedal stop
faster than the brake fluid is forced back into the



lines, creating a partial vacuum in that part of
the cylinder ahead of the piston. This vacuum
causes a small amount of fluid to flow through
the holes in the piston head, past the lip of the
primary cup and into the forward part of the
cylinder, This action keeps the cylinder full of
fluid at all tmes, ready for the next brake appli-
cation. As fluid is drawn from the space behind
the piston head, it is replenished from the reser-
voir through the inlet or breather port. When the
piston is in a fully released position, the primary
cup clears the compensator purt, allowing excess
fluid to flow from the cylinder intv the reservoir
as the brake shoe retracting springs foree the
fluid out of the wheel cylinders.

The passenger car parking brake lever is lo-
cated under the dash o the right of the steer-
ing ecolumn and is connected to the idler lever
with rod-type linkage. The idler lever is mounted
in two brackets riveted to the center of the
second cross member. Two one-piece cables are
pivoted at the center of the idler lever and are
attached to the rear brakes,

The pull rod from the control lever is yoked at
one end of the idler lever and provides proper
pull for emergency brake application (fig. 1),

Hg. #—Emergency Brake Linkage
1951-53 MODELS

The brakes used on both front and rear of all
1951-53 models are the Duo-Servo single anchor
type which utilize the momentum of the vehicle
to assist in the brake application This sell-
energizing or sell-actuating force is applied to
both brake shoes at each wheel in both forward
ur reverse motion,

Each brake (fig. 5) has one wheel cylinder
located near the top of the brake flange plate just
below the anchor pin. Each wheel has two shoes
with & pull back spring installed between each
shoe and the anchor pin to hold the upper ends
of the shoes against the anchor pin when the
brakes are relensed. The lower ends of the shoes
are connected by a link and a helieal spring. The
link is made up of an adjusting w, riding in a
sockel at one eod, and threaded into s pivet nut
at the other. The outer ends of the socket and
pivol nut are notched to fit the webs of the brake
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shoes, providing [reedom of motion between the
link and the shocs. The spring is stretched from
one shoe web to the other, crossing over the
notched head of the adjusting serew. It bears
against one of the notches in the head, and thus
acts as a lock for the adjusting serew. Ronded
brake linings are used and brake drums are 117
in diwmeter, The front brakes are 2 wido while
the rear are 13",

In each hrake assembly, the linings for the
front and rear shoes differ in length with the
secondary lacing being 2% longer than the pri-
mary, because in operation, a greater force is
applicd to the secondary facing than to the
PrimMary. mwies

The brake flunge plate has six hearing surfaces,
three for cach shoe, against which the inner sur-
[aces of the shoes bear to maintain alignment.
Slightly below the center of each shoe web is a
hole through which a hold down pin is inserted.
A gpring, fitted over the outer end of the pin,
holds the shoe against the bearing surfaces. At
the top of the brake where the shoes butt against
the anchor pin, a guide plate separates the pull
back springs from the shoe webs, and assists in
keeping the shoes properly aligned The brake
mechanism is offectively sealed against the en-
trance of dirt or mud by the joint between the
brake flange plate and the drum, The outside
edpe of the flange plate fits over the edge of the
drum which has an annular groove located be-

Tig, S—Duo-Serve Braks

1. Backing Plote 7. Pull Buck Spring

2. Anchar Pin 8. Hold Dawn Spring

3. Guidy Pluta 2. Hald Down Pin

4. Primory Shes 10 Adjusting Serew

3. Pull Back Spring 11, Adjusting Serow Spring
&, Sccandary Shos
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tween two flanges The outer flange is of a larger
diameter than the inner one, so that dirt and
moisture which colleet in the groove are thrown
off the larger flange by the eentrifugal force of
the rotating drum, thus keeping foreign matter
away [rom the drum-to-flange plate joint.

When the brakes sre applicd, the pistons in
the wheel cylinder, acting on the brake shoes
through the connecting links, force the shooe
against the drum. Since the shoes Hoat free in
the brake, the foree of friction between the shoes
and the rotating drum (urns the entire assembly
in the direction of the wheel rotation. The front
or primary shoe moves downward, and the back
or secondary shoe is carried upward until its
upper end butts against the anchor pin. The frie-
tion between the moving drum and the stationary
shoes now tends to roll both shoes toward the
drum with increased pressure. The secondary
shoe pivots on the anchor pin at the top, and the
primary shoe tends to turn about the adjusting
link at the bottom which is held stationary by
the secondary shoe. This sell-energizing offect,
greatly increases the pressure of the shoes against
the drum and reduces the physical foree required
on the brake pedal,

Inasmuch as the brake shoes are fresly con.
neeted at the bottom by the adjusting link, the
sell-energizing or friction force which is spplied
to the primary shoe by the brake drum is trans-
mitted to the secondary shue through the link.
The elfectiveness of the secondary shoe is nearly
doubled, because the total force applying this
shoe becomes the sum of the force which is re-
ceived from the primary shoe and the self-
energizing effect that is derived from the rotat-
ing drum,

When backing the car, the brake action is re-
versed. The rear shoe becomes the primary shoe
and the front shoe becomes the secondary, butt-
ing up against the anchor pin during braking and

MINOR SERVICE

In any service operation it is extremely im-
portant that absolute eleanliness be observed.
Any forcign matter in the system will tend to
clog the lines, ruin the rubber cups of the main
and wheel cylinders and cause inefficient opera-
tion or even fuilure of the braking system. Dirt
or grease on g brake lining will cause that brake
to grab first on brake application and fade out on
heavy brake application.

HYDRAULIC BRAKE FLUID

Only G. M. Hydraulic Brake Fluid Super No. 9
should be used when bleeding brakes, This brake
fluid is satisfactory for any at term-

Fig. 6—Whael Cylinder

1. Connacting Link 4. Pidan Cup
2. Rubber Boot 5. Spring
3. Piston #. Housing

being foreed against the drum with great pressure,

Wheel cylinders (fig: 6) are the double piston
type permitting even distribution of pressure to
each brake shoe. To keep out dust and muisture
and to prevent gumming of the brake fluid, both
ends of cach wheel cylinder are sealed with &
rubber boot. The wheel cylinders have nu ex-
ternal adjustments.

To facilitate assembly and avert possible bind-
ing of the parking brake eontrol rod in the hous-
ing, greater clearance than in 1949-50 models is
provided between the two parts by increasing
the housing diameter between the points of at-
tachment to instrument panel and dash.

Replacing the check nuts on cither side of the
dash panel, the parking control rod housing on
these models is threaded into a small bracket
which i« bolted to the passenger side of the dash
panel.

Other changes in the mechanieal linkage for
the parking hrakes are minor and simply adapt
it to the Duo-Serve type brake mechanism.

OPERATIONS
perature hot or cold and has all the qualities
for satisfact i such as a

v ¥
high boiling point to prevent evaporation and
tendency to vapor lock and remains fluid at low
temperatures.
In the event that improper fluid has entered the
system, it will be necessary to—

1. Drain the entire system,

2. Thoroughly and vigorously flush the system
with clean alcohol, 188 proof, or a hydraulic
brake system cleaning fluid such as “Declene.”

3. Replace all rubber parts of the system, in-
cluding brake hoses.



4. Refill the system with G. M. Hydraulic Brake
Fluid Super No. 9.

BLEEDING HYDRAULIC SYSTEM

The hydraulic brake system must be bled when-
ever a pipe line has been disconnected, when a
leak has allowed air to enter the system or at
any time the system has been opened. The system
must be absolutely [ree [rom air at all times.

Bleeding should be done on the longest line
first and the proper sequence to follow is left
rear, right rear, right front and left front.

Bleeding of brake liies may be accomplished
by one of twa methods: Pressure or Manual.

Pressure Bleeding

1. Clean all dirt from top of main eylinder and
remove filler plug, mwies

Conneet hose from bleeder tank to main

cylinder filler plug opening and open valves
at both ends of hose,

1<)

NOTE: Make sure fluid in tank is up to pet-
cock above outlet and that tank is chargad
with 10 to 20 pounds air pressure.

3. Remove bleeder valve screw and screw
bleeder hose into bleeder valve, placing other
end of hose in a container having sufficient
fluid 1o cover end of hose (fig. 7).

4, Open bleeder valve by turning % turn in a
counterelockwise direction and watch flow of
Huid at end of bleeder hose.

5. Close bleeder valve tightly as soon as bubbles
stop and fluid flows in a solid stream.

6. Remove bleeder hosc and install bleeder
valve screw in bleeder valve,

7. Repeat above operations at each wheel.

Manual Bleeding

1. Clean all dirt from top of main eylinder and
remove filler plug.

. Install adapter and automatic filler J-713
(fig- 8).

3. Remove bleeder valve screw and screw
bleeder hose into bleeder valve, placing other
end of hose in a container having sufficient
fluid to cover end of hose (fig. 8).

4. Open bleeder valve by turning 34 turn in a
counterclockwise direction.

5. Depress foot pedal by hand, allowing it to
return slowly. Continue this pumping action
to forve fluid through the lines and out at the
bleeder drain, carrying with it any air in the
system,

. Close bleeder valve tightly as soon as bub-
bles stop and fluid flows in a solid stream.

(5]

-3

BRAKES 5-5

7. Remove bleeder hose and install bleeder
valve screw in bleeder valve,
8. Repeat above operalions al each wheel.

TOE BOARD CLEARANCE

Toe board clearance very seldom needs adjust-
ment. The main cylinder push rod has a definite
stop which is permancnt and not adjustable.
This stop is used in conjunction with an eccentrie

Fig. 8—Filling Main Cylindwr Reswrvois
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Fig. 9—Adjusting Toe Board Cloarance

bolt attachment between the braoke pedal and the
push rod and toe board clearance adjustment is
made with this eccentric bolt (fig. 9). Belore
adjusting toe board clearance, make sure brake
pedal returns to the fully released position freely,
with no binding, and that the pedal retracting
spring has not lost its tension.

1. Brake pedal should be adjusted to give 74"
clearance between top of brake pedal arm
and the underside of the brake pedal toe pan
depression (fig. 10).

©

. Luosen check nut on the eccentric bolt.

. Turn eccentric bolt in proper direction to
secure 7" clearance at toe board.

e

NOTE: If 7/4” clearance connot be ob-

tained by normal adjustment of bolt,

pluel shims under front or rear mum
g bolls as

4. Tighten check nut on eccentric bolt to 20-25
ft. 1bs. torque,

HYDRAULIC BRAKE TUBING

Hydraulic brake tubing used on all models is a
double layer annealed steel, copper coated and
tin plated Lubing which resists corrosion and also
stands up under the high pressures which are
developed when applying the brakes. All 1040-50
models use 14" tuhing and 1851-53 models use
" tubing. In making up hydraulic brake pipes,
it is important that the proper size flaring lool,
be used to flare the ends of the tubing for the
compression couplings. Unless the tubing is
properly flared, the couplings will leak and the
Lrakes will become ineffective.

CAUTION: When necessary to replace
brake tubing, always use special metal
lubing which is especially designed to
withstand high pressure and resist corro-
sion. For this reason, ordinary copper
tubing is not satisfactory and should not
be used.

This safety steel Lubing must be double-lap
flared at the ends in order to produce a strong
leak-proof joint.

The brake tube flaring tool J-2185 (fig. 11) is
used to form the double-lap flare.

Figure 12 shows two pieces of tubing—one with
a single lap flarc “A” and the other with a double-
lap flare “H”. It will be noted that the single-lap
flare split the tubing while the one shown in “B”
has a heavy, well-formed juint.

The following procedure should be followed in
makipg up hydraulic brake pipes:

Fig. 10—Toe Board Clearance

Fig. 11—Hydraulic Broke Tube Flaring Teol
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)

Fig. 12—Single and Deuble Lap Flare

Double Lap Flaring

L. Clamp the tubing in the proper size die
blocks with the flat ends of the blocks toward
the end of the tubing to be cut off. Cut the
end of the tubing flush and square. Tlsing a
mill file, dress tubing and square ends.

2, Remove the tubing from the die blocks, and
using tool J-2185-24, deburr the inside and
outside edges.

8. Install compression couplings on tubing and
dip end of tubing 10 be flared in hydraulic
fluld. This lubrication results in better forma-
tion of the flarce.

4. Place one-halfl of the die blocks in the tool
body with the counterbored ends toward the
ram guide, Now lay the tubing in the block
with approximately 14" protruding beyond
the end. Fit the other half of the block into
the tool body, close the latch plate and
tighten the nuts “finger-tight”,

5. Select the correet size upset flare punch, One
end of this punch is counterbored or hol-
lowed oul to gauge the amount of tubing
necessary’ to form a double lap flare. Slip
the punch into the tool body with the gauge
end toward the die blocks. Install the ram;
then tap lightly until the punch meets the
die blocks and they are forced securely
aguinst the stop plate (fig, 13).

Kig. 13—Flaring Operation—Positioning Tublng

U AR P e

e

fig. 14—Flaing Operation—First Flars

B Using Wrench J-2185-22 draw the latch
plate nuts down tight to prevent the fube
Irom slipping. Tightening the nuts alternately
(beginning with the nut on the closed side)
will prevent distortion of the plate. Remove
the punch und the ram. Now reverse lhe
punch and put it back into the tool bedy. In-
stall the ram and tap it lightly until the face
of the upset flare punch contacts the face of
the die blocks (fig. 14). This completes the
first operation. Remove the ram and the
punch. mwies

7. To complete the flave, insert the finish Hare
punch and the ram into the tool body. Tap
the ram until a good seat is formed (fig. 15).

NOTE: The seat ;hould be inspecled aI
int Is during the fi
avoid ever-seating.

HYDRAULIC BRAKE ADJUSTMENT
1919-50 MODELS

All hydraulic brakes can be adjusted without
removal of the wheels as all brake flange plates
have openings with removable spring snap ¢ 3
As brakes are self-energizing through energizing
links, only one service adjustment at the wheel
cylinders is needed which simplifies brake
adjustment.

L

15T OPERATION ND OPERATION
UPSET FLARE
g FINISH FLARE

Fig. 15—Floring Operation—First ond Second Flare
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1. Jack up wheel and remove adjusting hole
covers [rom flange plate.

. Through hole in flange plate, inseri screw-
driver or similar tool and engage it in teeth of
adjusting wheel on wheel cylinder,

3. Turn adjusting wheel in clockwise direction,
Jooking toward center of brake from end of
cylinder being adjusted, until shoe drags
slightly.

s

Fig. 16—Adjusting Brakes

4. Turn adjusting wheel back four notches to
insure running clearance.

5. Repeat this operation on each shoe in each
brake and replace hole covers.

1951-53 MODELS

Hydraulic brake adjustment is confined to a
single operation on each brake assembly, very
similar to that for previous Chevrolet brakes. A
spring snap cover plate is pried from the back
of the flange plate, exposing a hole through which
the J-4707 brake adjusting tool is inserted to turn
the single adjusting screw.

Adjustment Front or Rear—Minor

1. Jack all wheels clear of floor.

2. Lovsen the check nuts at the forward ends of
the parking brake cables sufficiently to re-
move all tension from the brake cables.
NOTE: If cobles hove been odjusted teo
short, the rear brake shoes will be forced
away from the anchor pins in brake re-
lease posilion, making correct shoe adjust-
ment impossible.

3. Remove adjusting hole cover from brake
flange plate. Expand brake shoes by turning

adjusting screw with tool J-4707 until a light
uniform drag is felt on the brake drum
{fig. 16).

NOTE: Maving the outer end of tool to-
ward center of wheel, expands the shoes.

4. Turn adjusting screw back, to contract brake
shoes, 14 notches of star wheel so as to insure
running clearance, On 1953 brakes, turn ad-
justing star wheel back 7 notches to insure
running clearance, after light umform drag is
felt.

5. Repeat the above operations 3 and 4 at each
wheel and replace hole covers.

6. After the hydraulic brakes are adjusted,
adjust the parking brakes as outlined
under, “Parking Brake Adjustment (1951-53
models)”.

7. Lower car to floor and test brakes.

Adjustment Front or Rear—Major

The major brake adjustment is mtended for
use when braking action is unequal, severe or
otherwise unsatisfactory. This major adjustment
must also be performed after new brake shoes
have been installed or when the ear has been
driven sufficient mileage to warrant thorough in-
spection and cleaning of the brake assemblies
and drums.

1. Raise vehicle and place on stand jacks,

2. Check fluid in master cylinder reservoir and
add fluid if necessary.

3. Check brake pedal for free action, proper
return to stop and proper clearance at toe-
‘board.

4. Check for proper release of master cylinder
or leakage within cylinder by action of brake
pedal. If improper release or leakage is
found, overhaul master eylinder.

5. Inspect all brake hoses, pipes and connee-
tions for evidence of fluid leakage. Tighten
any leaking connection, apply heavy pres-
sure to brake pedal to build up pressure in
system and recheck connections.

6. Remove all wheels, rear brake drums and
front hub and drum assemblies,

INOTE: Since stops are located on broke
backing plates to prevent pistons from
leaving whaeel cylinders, it is nol neces-
sary to install wheel cylinder clamps
when drums are removed; however, brake
pedal must not be depressed while drums
are removed.

7. Clean all dirt out of brake drums being care-
ful not to get dirt in front wheel bearings.
Inspect drums and replace or recondition if
required.



8. Inspect front wheel bearings and oil seal and,
if damaged, replace.

9. Blow all dirt from brake assemblies, Inspect
brake linings [or excessive wear, oil soaking
and embedded foreign partic f linings
are worn excessively or are oil soaked, re-
place shoes,

10. Carcfully pull lower edges of wheel cylinder
boots away [rom eylinders aud note whether
interior is wet excessively with brake fluid.
Excessive fluid at this point indicates leak-
age past the piston eup, requiring overhaul
of wheel eylinder,

NOTE: A slight ameunt of Auld is nearly
always present and acts as lubricant for
the piston.

11. Inspect rear brake (lange plates for oil leaks
past axle shaft oil seal. If leakage is evident,
replace scal.

12. Tighten brake flange plate attaching bolts.

13. Loogen the check nuts at the forward ends
of the parking brake cables sufficlently to re-
move all tension [rom the brake cables.

14. Tf shoes are not removed for additional worl,
pry shoes away [rom brake flange plates and
clean all rust and dirt from contacl surfaces
on shoes and ange plates, using fine emery
cloth, Lubricate contact surfaces sparingly
with Bendix or Deleo brake lubricant or
Lubriplate. On rear brakes, sparingly apply
the same lubricant to parking brake strut
and flange plate boss under the brake cable.

15. Lubricate front wheel bearings, install hub
and drum assemblics, adjust wheel bearings
and install front wheel and tire assemblies.

16. Tnstall rear brake drums and drum retaining
(stamped) nuts and install wheel and tire
assemblies, Remove adjusting hole covers
from all brake Nange plates,

17. Loosen anchor pin nul just enough so that
pin can shift in slotted hole in flange plate.
NOTE: If nut is loosened too much, the
anchor pin will tilt due to pull of brake
shoe pull back springs.

18.

=

Using tool J-4707, turn brake adjusting screw
to expand brake shoes until a heavy drag is
felt on drum.

19, Tap anchor pin and brake flange plate to
allow shoes to center in drum. If drag on
drum decresses, tighten adjusting screw n
few more notches and again tap anchor pin
and flange plate. Repeat this operation until
heavy drag remains constant. Then tighten
anchur nut to 60-80 ft. lbs. torque.

20. Back off adjusting screw 14 notches on

1951-52 models and 7 notches in 1953 models
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and check wheel for freedom from drag, if
drag is experienced, repeat operation No, 19,
Replace adjusting hole covers,

21. Adjust parking brakes.

22, Lower car to floor and test hrakes.

PARKING BRAKE ADJUSTMENT

1949-50 MODELS

The parking brake adjustment should be
checked vach time the hydraulic service brakes
are adjusted.

‘When making a parking brake adjustment, the
service brakes must be properly adjusted first as
a base for the parking brake adjustment.

1. Sct the emergency brake lever in the fully
released position,

2, Loosen the cheelt nuts at the cable ends,

3. Pull cables out of eonduit by hand until a
positive stop is felt. While holding cable in
this position, adjust forward check nut
against clevis plate. Then tighten rear check
nut securely.,

4. Inspect brakes for freedom from shoe drag
and for equal braking.

5. If further adjustment is necessary to elim-
inate cither shoe drag or unequal braking
repeat operations above,

NOTE: Never attempt to sliminate sither
shoe drag ar unequal braking by using
the wheel eylinder adjustment. Hand
brake adjustment must be done at check
nuts and clevis attaching peints.

1951-53 MODELS
The parking brake must be adjusted cach time

the hydraulic service brakes are adjusted, When

making a parking bruke adjustment, the service
brake must be properly adjusted first as a base
for the parking brake adjustment.

1. Jack up both rear wheels.

2. Pull out hand brake handle for 7 clicks of

pawls (not 7 notches},

3. Loosen check nuts at cable ends. Turn the
forward check nuts againsi the clevie plates
to draw up each brake cable until a moderate
drag is felt when rotating drum.

Tighten check nuts securely,

. Set parking brake lever back to 2 clicks from
full release position, at which point no brake
shoe drag should be felt.

HAND BRAKE LEVER ALIGNMENT

If complete release of the hand brake lever is
not obtained, unless the lever is foreibly returned
to its released position, it indicates misalignment
of the bell erank with the hand brake lever or a
bind in the hand broke lever itself,

5

IS
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The [vllowing procedure of adjustment should
be followed whenever sticky operation on all
models or bind on 1949-50 models in the hand
brake mechanism is encountered

1. With the hand brake tightly engaged, check
the bell crank for alignment with the hand
brake lever rod. If an aut of line condition
exists, bend the bell crank as necessary to
obtain alignment,

. On 1949-50 models check hand brake lever
asambly for free operation. If aperation is
sticky or a bind is experienced, correct as
follows:

0

a. Loosen lower adjusting nul at engine sid
of dash panel.

b. Run inner nut at driver side of dash panel
down or up on the housing as necessary
until the nut is snug against the dash
panel.

e. Retighten the lower nut on the engine
side of the dash panel. This will align the
hand brake lever assembly and eliminate
any bind within the assembly.

d. After the above adjustments have been

made, check the operation of the hand
brake to see that it works free and re-
turns to the fully released position merely
by tripping the lever.

MAJOR SERVICE OPERATIONS

In all cases of brake complaints denoting actual
brake lining or shoe failure, the brake drums
should be removed and before disassembly of the
shoes from the flange plate, all linings should be
inspected for wear, improper alignment causing
uneven wear and oil and grease un the linings.
If any of these conditions exist, it will be neces-
sary to replace the shoes. If, in checking the
linings, il is noticed that they have the appear-
ance of being glazed, this is a normal condition
with the hard type lining used. Do not use a
wire brush or an abrasive on the lining to destroy
this glazed surface as it is essential for proper
operation,

On 184950 models satisfactory performance
can be ohtained by replacing only the forward
shoes when the reverse shoe linings do not show
excessive wear, Tests have shown thal in most
cases, the reverse shoe lining will vutlast two sets
of forward shoe liniugs, This is true of both front
and rear wheel brakes,

Shoes should be replaced in sets—that is, both
forward shoes on the front wheels or both for-
ward and reverse shoes on the front wheels. The
same is true on the rear wheels.

On 1951-53 models, when brake lining replace-
ment is necessary, all shoes and linings should
be replaced. In na ease should a single lining and
shoe be replaced; however, in exceptional cases,
it may be satisfactory to replace the shoes und
linings on both front wheels or both rear whuels,

BRAKE SHOE REPLACEMENT-—
1849-50 MODELS
REMOVAL
Front
1. Raise vehicle and place on stand jucks,
2. Remove wheels, back off brake adjustment
and remove drums.

NOTE: Front brake drums are non-
d ble and are ed with front
wheel hubs and bearings.

. Install wheel cylinder clamps KMO-145, (fig.

17), to keep wheel cylinder pistons in place
and to prevent leakage of fluid while replac-
ing shoes. muuwe

Remove brake shoe retracting spring with
brake spring pliers KMO-142 (fig. 18).

. Remove brake shoe anchor pin lock and pin

and remove shoes.

Fig. 17—Brake Whael Cylinder Clamp



Fig. 18—Remeving Broke Shoe Retracting Spring

8. Disassemble articulating links from shoes by
removing friction spring locks, pins and
springs,

Rear

1. Raise vehicle and place on stand jacks.
. Remove wheels, back off brake adjustment
and remove drums,

0

NOTE: Rear hroke drums may be re-
moved by removing two stamped brake
drum retaining nuts (Zipon-typel.

w

. Install wheel cylinder elamps, KMO-145, (o
keep wheel eylinder pistons in place and to
prevent leakage of fuid while replacing
shoes.

4. Remove brake shoe retracting spring with
brake spring pliers, KMO-142.

. Remove brake shoe anchor pin luck and pin.

. Unhook toggle lever from parking brake
cable and remove brake shoes,

1. Remove toggle lever eccentric bolt and nut

from brake shoe and remove toggle lever

from shoe; also, remove parking brake exten-
sion link.

]

8. Disassemble articulating links from shoes by
removing  friction spring locks, pins and
Springs,

Relining

Brake linings on the brake shoe assemblies are
bonded to the shue which greatly increases the
useful lining life. In the interest of safety, bonded
brake shoes will be serviced to the field as an
assembly only. When the brake shoe lining be-
comes worn to a point where replacement is
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necessary, it is recommended that factory bonded
shoes be used for replacement,

INSTALLATION
Front

1. Assemble articuluting links, pins, friction
springs and locks to new brake shoes,

NOTE: To facilitate Installation of link
pin lock install shoe in vise and compress
spring with screwdriver (fig. 19),

2, Attach new brake shoe assemblies to the
anchor plate with anchor pin and anchor pin
lock.

3. Engage ends of shoes in the slots in ends of
wheel cylinder adjusting screws.

4. Install brake shoe retracting spring, using
brake spring pliers KMQ-142,

NOTE: Place metal strip between point of
pliers and shos lining,

Fig. 19—lnstalling Adisulating Lnk Pin Retainer
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. Remove wheel cylinder clamp KMO-145.
Install hub and drum assembly and adjust
wheel bearings as outlined in Section 3,

. Install wheels.

. Depress foot pedal several times to align the
brake shoe articulating links. Adjust brakes
and bleed lines as outlined in this scetion.

9. Lower vehicle to floor.

= en
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Rear

. Assemble articulating links, pins, friction
springs, locks and emergency brake exten-
sion link to new shoes,

. Assemble toggle lever to new shoe, making
sure that the high side of the eccentric at-
taching bolt is toward the brake shoe facing.

NOTE: A flat has been ground on the bolt
head te indicate the high side of the
eccentric.

~

3. Lubricate parking brake cables

4. Assemble shoos to anchor plate with anchor
pin and anchor pin lock.

5. Hook toggle lever to parking brake cable.

6. Place spring on parking brake extension link
and line up slot of the link so it will straddle
the toggle lever.

7. Engage ends of shoes in the slots in ends of

wheel cylinder adjusting screws and install

brake shoe retracting spring.

Remove wheel eylinder clamp.

9. Replace brake drum, making sure tang in
drum is aligned with drain hole in axle flange
and install brake drum retaining nuts.

10. Depress foot pedal firmly several times to
align brake shoe articulating links; adjust
brakes and bleed lines.

11 Adjust parking brake toggle lever, and park-
ing brakes. Sce inslructions in this section

PARKING BRAKE TOGGLE LEVER

Whenever new reay brake shoes are installed,
it is necessary (o adjust the toggle lever with the
parking brake extension link, by means of the
eccentric bolt, This ean only be done correctly
AFTER the hydraulic service brake adjustment
has been made and the brake shoes are in a fully
released position.

oo

Adjustment

1. Remove brake drum and loosen eccentric
bolt lock nut.

2. Hold the toggle lever against the shoe and
turn the eccentric bolt until there is only a
slight clearance between the lever and the
bottom of the slut in the parking brake ex-
tension link (fig. 20).

3. Tighten the eccentric bolt lock nut and again
check for clearance,

Fig, 20—Adjusting Rear Brake Toggle

4. Replace brake drum and adjust parking
brake,

Install wheel assembly and lower vehicle to
the floor,

@

BRAKE SHOE REPLACE
1951-53 MODELS

Removal

T

1. Raise vehicle and place on stand jacks,

2. Loosen check nuts al forward ends of park-
ing brake cables sufliciently to remove all
tension from brake eables.

3. Remove rear brake drums and front hub and
drum assemblies.

NOTE: Since siops are located on broke
backing plates to prevent pistons from
leaving wheel cylinders, it is not neces-
sary to install wheel cylinder clamps
when drums are removed; however, brake
pedal must not be depressed while drums
are removed,

&=

. Unhook brake shoe pull back springs from
anchor pin using brake spring remover and
replacer, KMO 526 (fig. 21)

5. Remave hrake shoe hold down pins and
springs using tool J-4712 (fig. 22).

. Spread shoes to clear wheel cylinder con-
necting links and remove shoes from back-
ing plate (fig. 23).

7. Separate the brake shoes by removing ad-
jusling secrew and spring.

. Remove parking brake lever from secondary
brake shoe (rear only). mhuer

9. Clean all dirt out of brake drum using care

to avoid getting dirt into front wheel bear-

)

o



10.

11

Fig. 21 —Unhook Pull Back Spring

1.

Fig. 22—Remove Holddown Pins and Springs

Fig. 23—Sproad Shoes 10 Remove
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ings. Inspect drums for roughness scoring or
out-of-round. Replace or recondition drums
as necessary.

Inspect wheel bearings and oil seal and re-
place any necessary parts.

Carefully pull lower edges of wheel cylinder
boots away from cylinders and note whether
interior is wet with brake fluid, Excessive
fluid at this point indicates leakage past
piston cups requiring overhaul of wheel
cylinder.

NOTE: A slight amount of fluid is nearly
always present and acts as lubricant for
the piston.

. If working at rear wheels, inspect backing

plate for ail leakage past axle shafi oil sea
Install new seals if necessary.

. Check all brake flange plate attaching bolts

to make sure they are tight. Clean all rust
and dirt from shoe contact faces on flange
plate, using fine emery cloth.

Installation

Inspect new linings and make sure there are
no nicks or burrs or bonding material on
shoe edge where contact is made with brake
flange plate or on any of the contaect surfaces,

NOTE: Keep hands clean while handling
brake shoes. Do not permit oil or grease
to come in contact with linings.

If working on rear hrakes, lubricale parking
hrake cables.

. On rear brakes only, lubricate fulerum end

of parking brake lever and the bolt with
Bendix or Deleo brake lube or Lubriplate,
then attach lever to secondary shoe with bolt,
spring washer, lockwasher, and nut. Make
sure that lever moves freely.

Lubricate threads and socket end of adjust-
ing screw with Bendix or Deleo brake lube
or Lubriplate.

Connect brake shoes together with adjusting
screw spring then place adjusting screw,
sacket and nut in pasition

CAUTION: The socket and adjusling screw
must be adjacent to the primary shoe
(frontl on the brakes on the left side and
adjacent to the secondary shoe (rear) on
the brakes on the right side.

Attach brake shoes to brake flange plates
with the hold down pins and springs using
tool J-4712; at the same iime engage shoes
with wheel cylinder connecting links. The
primary shoe (short lining) goes forward.
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-

. On rear brakes,

connect cable to parking
brake lever and install strut between lever
and primary shoe as installation is made,

NOTE: Strut anti-rattle spring must be in-
stalled with the spring loop to the rear
and with losp inside shoe on the left side
and oulside shoo on the right side.

If old brake pull back springs are nicked,
distorted, or if strength is doubtful, install
new springs. Install guide plate over anchor,
hool springs in shoes and using brake spring
remover and replacer KMO 526, install

spring connected to primary shoe over anchor

Fig. 24—lnstall Pull Back Spring

10.

(fig. 24), and then spring conneeted to sec-
ondary shoe over anchor.

Pry shoes away from backing plate and lubri-
cate shoe contaet surfaces with a thin coating
of Bendix or Deleo brake lube or Lubriplate.
On rear wheels, sparingly apply this same
lubricant where brake cable contacts brake
flange plate,

CAUTION: Be careful to keep lubricant off
tacings.

Install brake drums,

If working on front

AN
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Fig. 26—Main Cylinder Parts Layoul

Rubbar oot &, Cover

11, End Flug Gasket

1 v

2. Lock Ring 7. Cover Gusket 12 Fnd Plug

3. Push Rod Asssmbly 8. $pring 13, Secondary Cup
4, Body 9. Valve Assembiy 14, Pistan

5. Fillar Plug 10. Valve Seot 15, Primary Cup



brakes, lubricate and adjust whee] bearings
and install front and rear wheel and tire
assemblies. Remove adjusting hole covers
from backing plates.

11. Centralize brake shoes and set anchor pin,
then adjust all brakes and brake cables as
outlined under, "Minor Service Operations,
Adjustment—Major”,

MAIN CYLINDER

Removal

1. Disconneet hydraulic line from end of cyl-
inder.

2. Remove eccentric bolt from brake pedal exten-
sion and main eylinder push rod. Remove
cluteh link from clutch pedal extension.

3. Remove plug [rom forward end of main

eylinder, insert a stiffl wire into shaft lock
pin and remove lock pin (fig. 25).
. Remove cluich and brake pedal extension
pivot shafts from the main eylinder body.
5. Remove master cylinder to frame mounting
Lults and remove unit from vehicle.

-

Disassembly—Figure 26 shows construction
details
1. Remove the end plug and valve seat washer.
. Remove the valve seat washer from the but-
ton on the end plug (fig. 27).

©

Fig. 27—Valvs Saat and End Plug Relotion

3. Remove the valve assembly and spring.

4. Remove the main cylinder boot.

3. Hemove the pedal stop snap ring with a screw
driver and remove the pedal stop and push
rod assembly,

8. Hemove the piston with the secondary cup.

T. Remove the primary cup.

8. Remove filler plug.

Inspectinn

1. Wash all parts in clean alechol. Make sure
that compensating port in main eylinder
body and bleeder holes in piston are clean
and open.
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NOTE: Before washing parts, hands must
be clean. Do not wash hands in gasoline
or oil before cleaning parts. Use soap
and water to clean hands.

2. Inspect cylinder bore to make sure it is
smooth.

3. Inspect primary and secondary cups, valve

and valve seat for damage or swelling.
Swelling of rubber parts is due to the use of
improper brake fluid or washing parts in
gasoline or kerosene,
NOTE: The primary cup has a brass sup-
port ring vulcanized in its base to pre-
vent it from imbedding in the bleeder
holes during braking action. ooy

4. Check piston fit in cylinder bore (fig. 28).
The clearance between piston and wall of the
eylinder should be from .0017-.005",

Fig. 28—Checking Main Cylinder Piston Fir

5. Check clearance between the edge of the
primary cup and the center of the compen-
sating port, (fig. 29). To check this clearance,
proceed as follows:

. Install pedal stop and push rod assembly
and lock in place with snap ring

-

Assemble secondary cup on piston and
install assembly in body. Place primary
cup in the body with the flat side of the
cup against the piston

o

Push the piston cup against the pedal stop
and check clearance between edge of pri-
mary cup and center of the compensating
port, This clearance should be a minimum
of 0357, If clearance is less than 0357, the
primary cup must be replaced,

NOTE: This check is made easiest by
vsing @ inserted through the
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reservoir of the body and extending into
the pisten chamber fig. 291

6.

Fig. 29—Checking Compeniating Port Clearonce

After clearance is checked, again completely
disassemble main cylinder.

Assemhly

Whenever a hydraulic brake main cylinder is
overhauled, care must be taken to reassemble the
valve and seat correctly, Improper assembly of
the check valve seat rubber washer will result in
its distortion. When the check valve seat is dis-
torted, there will be no check valve seal and there
will be a loss of brake pedal travel, also, the
pedal will have to be depressed or pumped one
or more times before actual car braking occurs.

1,

s

as
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10.

Dip a new check valve scat washer in genu-
ine hydraulic brake fluid and assemble over
the button on the end of the end plug.

. Assemble a new gasket over the end plug

and serew the plug, valve seat washer and
gasket into the main cylinder body and
tighten securely.

Inspret valve seat washer through push rod
end of the body to make sure the washer
is properly seated,

. Dip the rubber cups and valve in hydraulic

brake fluid.
Install valve assembly from push rod end of
main cylinder

. Install piston spring.
. Place the primary cup in the body with the

cupped side against the spring.

. Assemble secondary cup to the piston and

install assembly in the body su that the
bleeder hole end of the piston will be against
the flat side of the primary cup,

Install the pedal stop and push rod assembly
and lock in place with a snap ring,

Install the rubber push rod boot, making
sure this seal is tight on the body. This
seal must be tight to keep wuter and other
foreign matter from entering the main eylin-
der through the pedal stop.

Installation

1. Replace unit in vehicle and tighten attaching
bolts securely,

2. Replace clutch pedal extension pivet shaft
in upper hole on left hand side of main cylin-
der body and brake pedal extension pivot
shaft in lower right hand hole.

3. Insert shaft lock pin and replace retaining
plug.

4. Connect clutch link to clutech pedal exten-
sion and piston push rod to pedal extension
with eceentric boit and adjust to give proper
toe board clearance, as outlined under “Minor
Service Operations.”

5. Connect hydraulic brake line to cylinder.

6. Refill main cylinder and bleed all brake lines

as outlined in this section.

WHEEL CYLINDER-1949-50 MODELS

Kemoval

1
2

Raise vehicle and place on stand jack.
Remove wheels. Back off brake adjustment
and remove drums.

NOTE: Front drums are non-demountable
and are removed with frant wheel hubs,
Rear brake drums may be removed by
removing retaining nuts.

. Disconnect brake system wheel eylinder pipe

or hose from fitting at flange plate.

. Disconnect brake shoe retracting spring from

brake shoes.

. Remove two capsercws which hold wheel

eylinder to brake flange plate and remove
wheel cylinder.

Disassembly—Figure 30 shows construction

[

details

. Remove the eylinder adjusting covers
. Remove the pistons, rubber cups and spriug.

Wash all parts in clean aleohol.

NOTE: Before washing parts, hands must
be clean. Do not wash hands in gaseline
or oil before cleaning parts. Use soap
and water to clean hands.

Inspection

1.

Inspect eylinder bore, making sure that it is
smooth, A scored or damaged cylinder must
be replaced.

. Check rubber cups for damage or swelling

due to improper brake fluid, Replace the cups
when necessary. Improper bruke fluid will
cause the cups to swell as much as 40 per
cent.
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ADJUSTING
SCREW

COVER PISTON SPRING
Q@ . -unm-ﬁ

ADJUSTING

Fig. 30—Wheel Cylinder Ports Layout

3, Check fit of the piston in the cylinder bore,
using a feeler gauge (fig. 31). This clearance
should be from .002-.004",

Fig. 31 —Checking Wheal Cylinder Plston Fit

Assembly
1. Dip pistons and rubber cups in hydraulic
brake fluid.
. Place the spring in the center of the housing.
. Install rubber cups at each end of spring
with cupped side toward spring.
4. Install pistons with flat side of pistons against
flat side of rubber cups. mwuey
5. Replace adjusting covers with adjusting
seiewy i plade,
Installation
1. Mount wheel eylinder to brake flange plate
and install two capserews and tighten
securely.

¥

2. Replace brake shoe retracting spring.

3. Connect wheel eylinder pipe or hose.

4. Tnstall rear brake drums and install the
retaining nuts.

5. Install front hub and drum and adjust bear-

ings as outlined in Section 3.

6. Bleed all brake lines.

WHEEL CYLINDER-1951-1953 MODELS

The brake wheel cylinders for 1051-1953 pas-
senger cars are equipped with a rubber boot at
cach end of the wheel ¢ylinder. This boot replaces
the metal end covers used on 1949-1950 models
and there is no provision for adjusting brake shoe
clearance at the wheel cylinder

The service procedure for the wheel cylinders
remain the same as that outlined for the 1049-
1950 models except that the brake spring remaver
and replacer tool, KMO 526, should he used to
remove and replace the brake shoe pull back
springs.

BRAKE DRUMS

Front brake drums are the non-demountable
type, thal is; they cannot be removed without
removing the hub, Whenever this type drum is
removed, wheel beariugs must be adjusted as
outlined in Section 3. Rear brake drums are
demountable, that is, they may be removed with-
oul removing the axle shaft,

Removal

1. Jack up front end of vehiele and remove
wheel,

2. Remove hub and brake deum assembly.

3. Remove brake drum from hub, as outlined
in Section 3.

4. Jack up rear end of vehicle and remove
wheel.

5. Remove two stamped brake drum retaining
nuts and remove brake drum from flange of
axle shaft.

Inspecting and Reconditioning

Whenever brake drums are removed they
should be thoroughly cleaned and inspected far
deep grooves, and out-of-round.
Any of these conditions must be corrected since
they can impalr the efficieney of brake operation
and -olso can cause premature failure of other
parts,

Smooth up any slight scores by polishing with
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fine emery cloth, Heavy or extensive scoring will
cause excessive brake lining wear and it will
probably be necessary to rebore in order to true
up the braking surface.

An out-of-round drum makes accurate brake
shoe adjustment impossible and is likely W cause
excessive wear of other parts of brake mechanism
due Lo its eocentric action,

A drum that is more than .010" out-of-round on
the diameter is unfit for service and should be re-
bored. Out-of-round, as well as taper and wear
can be accurately measured with an inside mi-
crometer fitted with proper extension rods.

If drum is to be rebored for use with standard
size brake facings which are worn very little, only
enough metal should be removed to obtain a true
smooth braking surface.

If drum has to be rebored more than 010" over
the standard diameter, it should be rebored o
060" oversize and the brake facing should be re-
placed with 030" oversize facings.

A brake drum must not be rebored more than
0607 over the maximum standard diameter, since
removal of more metal will effect dissipation of
heat and may cause distortion of drum, Chevrolet
brake facing is not furnished larger than 0307
oversize and this will not work efliciently in
drums bored more than 0607 oversize

Brake drumns may be refinished either by turn-
ing or grinding. Besl brake performance is ob-
tained by turning drums with a very fine feed.
To insure maximum lining life, the refinished
braking surface must be smooth and free from

chatter or tool marks, and run-oul must not ex-
ceed 005" total indicator reading.

Cleaning

New brake drums in parts stock are given a
light coating of rust proofing oil to prevent the
formation of rust on the critical braking surfaces
during the time that the drums are in storage

This rust proofing oil must be carefully re-
moved before the drum is placed in service to
prevent any of this oil fram getting on the brake
shoe facings, which might canse an extreme brake
grab condition.

It is recommended that naphtha or carbon tetra-
chloride be used to clean the oil from the braking
surface of the new brake drums before they arc
placed in service to insure the cleanest possible
surface.

Gasoline or kerosene should not he used as
there is danger that a portion of the diluted vily
substance may be left on the braking surface that
may later cause difficulty.

Installation

1. Make sure mating surfaces of hub, drum and
oil deflector are clean and smooth and as-
semble front drum as outlined in Section 3.

2. On front, install deum and hub assembly to
wheel spindle and adjust bearings as out-
lined in Section 3.

3. On rear, assemble drum over axle shaft studs
and install retaining nuts.

4. Replace wheel assembly, adjust brakes and
lower vehiele to floor.

BRAKE SPECIFICATIONS

Madel Hrake Size Lining Clearanes ‘ Wheol Cyl. Maln Cyl.
Main Cyl Whed Gl | e
Thicknesa Pivton Poon’ | S| She
001" ooz }
All Passenger o tn
Front 11 ART-194 15¢* 0057 004" ‘ 1ag" 1*
Rear 11 187-.194 E ‘ | g
19561-52
Passenger
Front o M AT CAME 114
Rise SAME ‘ SAMIEE SAME SAME SAME
1968-Passenger | SAME | SAME SAME SAME SAME |
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TROUBLES AND REMEDIES
BRAKE SYSTEM

Symptom and Probable Cause
Pedal Spongy
a, Air in brake lines.
All Brakes Drag
a, Mineral oil in system.

b. Improper pedal toe board clearance,

e. Compensating port mn main ¢ylinder
restricted.

One Brake Drags

a. Loose or damaged wheel bearings.

b. Weak, broken or unhooked brake retractor
spring.

¢. Brake shoes adjusted too close to brake drum.

Excessive Pedal Travel

a. Normal lining wear or improper shoe adjust-
ment.

b. Fluid low in main cylinder.

Brake Pedal Applies Brakes but Pedal
Gradually Goes to Floor Board

a. External leaks,

b. Main cylinder leaks past primary cup.
Brakes Uneven

i, Grease on linings,

b, Tires improperly inflated.
¢. Spring center bolt sheared and spring shifted
on axle,

Excessive Pedal Pressure Kequired, Poor Brakes
a, Grease, mud or water on linings,

b Full area of linings not contacting drums.

. Scored brake drums.

L)
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Probable Remedy

Bleed brakes,

. Flush entire brake system and replace all rub-

ber parts.
Adjust pedal toe board clearance.
Overhaul main cylinder,

Adjust or replace wheel bearings.
Replace retractor spring.

Correetly adjust brakes.

Adjust brakes.

Fill main eylinder and bleed brakes,

Check main cylinder, lines and wheel cylinder
for leaks and make necessary repairs.
Overhaul main cylinder,

Clean brake mechanism; replace lining and
correct cause of grease getting on lining.
Inflate tires to correct pressure. mwies
Replace center boli and tighten “U" balts
securely.

Remove drums—clean and dry linings or re-
place.

Free up shoe linkage, sand linings or replace
shoes.

Turn drums and install new linings.



BRAKES 5-20

a::::f-“cg

o

Fig. 32—Brake Special Tools
4, Main Cylinder Filler—J-713
5. Tube Culter—KMO-3A

1. Tube Flaring Tool-J-Z185
6. Wheal Cylinder Clampi—KMO145

2. Broke Spring Pliers—-KMO-142
3. Brake Bleeder Tube—J-747
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Fig. 1—216 Engine—Crass Seciion

GENERAL DESCRIPTION

The engine (fig. 1) which is typical of those
used on all passenger car models is a six eylinder
valve-in-head type. This engine which is used on
all models except 1950-53 models equipped with
Powerglide transmission and 1953 conventional
models has u displacement of 216.5 cubic inches
using a 3%" hore and 333" stroke.

The engine used on all 1950-53 models which
are equipped with the Powerglide transmission
and the standard engine used on 1953 vehicles has
a displacement nf 235.5 cubic inches using a 3%
bore and a 3 " stroke. This engine incorporates
all of the design fundamentals of the regular
216 engine but includes, in addition, hydraulic
valve lifters for quicl vperation in addition to

numerous other design improvements, The 1953
Powerglide engine incorporates full pressure
lubrication (fig. 2).

The eylinder head assembly as installed on cither
engine includes the valve guides, valves, valve
springs, rocker arm and shaft assemblies, spark
plugs, temperature indicator fitting, water outlet,
exhaust and intake manifolds and other assem-
bling parts, The carburetor and air cleaner assem-
bly bolts to the top of the manifold and the rocker
arm eover attaches to the top of the head to
enclose the valve mechanism,

The cylinder block and crankease assembly is
the major section of the engine as it is fitted with
the camshaft, crankshaft, timing gear plate, tim-
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Fig. 21953 Powerglide Engine

ing gears, pistons, piston rings, piston pins, con-
neeting rods and miscellaneous parts.

In addition to the above parts which are part
of a cylinder block assembly, the following units
are attached to this assembly when in the vehi-
cle-water pump, oil pump, distributor, starter,
generalor, flywheel, clutch, clutch housing, har-
monic balancer, fuel pump and other miscella-
neous parts,

The oil pan used with all models except the
1953 Powerglide engine is fitted with oil troughs
and oil pipes for connecting rod bearing lubri-
cation,

A "V type fan belt operating from a comhined
harmonic balancer and pulley on the front of the
crankshaft drives the generator, water pump
and fan.

The distributor, mounted on the right side of
the engine, is gear driven from the camshaft.
The oil pump connects to the lower end of the
distributor shaft and is driven at distributor
speed.*The fuel pump mounts on the right side
of the engine and is operated by a special cam
on the camshiaft,

Pistons are cast iron on all models except the
235 cubic inch engine used with the 1953 Power-

glide transmission, cam ground to provide, slightly
greater diameter at right angles to the piston pin.
Pistons have three piston ring grooves nbove the
piston pin bosses and the cast iron piston pin bosses
have bronze bushings installed. Pistons used on
the 1953 Powerglide engine are aluminum.

One oil control ring and two compression rings
are used on each piston. The oil control ring is
used in the bottom groove where the piston is
drilled to permit the oil wiped by the ring to
return to the oil pan, The face of the compression
rings, both on the 216 engine and the second on
all 235 engines except in the 1953 Powerglide
engine, are tapered .001” to provide the means of
quick seating of the rings.

In the 235 cubic inch engine used in 1950-52
models equipped with Powerglide transmission
and the standard 1953, 235 engine, the top com-
pression ring of each piston is a decp section
twist type %,” wide while the second compres-
sion ring is the taper face type. Both compression
rings used on the 1953 Powerglide engine are the
deep scetion twist type.

Camshalt bearings are steel backed and babbitt
lined providing uniform expansion and long life
The bearings are installed in the eylinder block
and finish bored for perfect alignment.

Main hearings are precision interchangeable,
thin-wall babbitt type with dual advantages of
longer life and simplified installation.

‘The preeision interchangeability feature of the
bearings facilitale engine repair as well as engine
assembly because the bearings are accurately
machined to tolerances of .0003” and are ready
for installation.

The crankshaft has four unusually large bear-
ing journals and is heavily counterbalanced which
contributes to Chevrole’s smooth engine per-
formance.

In the 235 cubic inch engine used in 1950-52
models equipped with Powerglide, the crankshaft
is identical with that used in the regular 216
cubic inch engine except for its longer stroke and
for revision in the counterweights. The revisions
in the counterweights and adjustments in the tun-
ing of the harmonic balancer compensate {or the
longer stroke to provide dynamie dampening in
the crankshaft. The bearings used with the crank-
shaft are the same as those of the regular engine
hecause they are fully capable of withstanding
the heavier bearing loads of this special high out-
put engine. Bearings and crankshafts used on the
1953 Standard dnd Powerglide engines differ
from each other and from the 1950-52 Power-
glide engine.

The four bearing camshaft is designed to pro-
vide accurate, quiet valve action and hold the
valves open long enough to provide complete dis-
charge of the exhaust gases and allow a full




charge of fuel mixture. The cams have a wear
resisting Lreatment, which combined with off-
center lifters, provide unusually long life and
quiet operation.

Connecting rods are of drop forged steel “I"
beam construction for rigidity, The upper end is
fitted with a clamp bolt for securely attaching
the rod (v the piston pin. The benrings of all en-
gines except the 1953 Powerglide engine are spun
in and are of the thin wall babbitt type. The spun
bearing rod and cap assembly is clamped to a
special face plate that revolves at a high rate of
speed while the molten bearing metal is being
cast into the rod. The eentrifugal force causes the
metal to adhere to the rod and become an integral
part of the rod assembly. The bearings are then
precision bored for journal fit and alignment. The
1953 Powerglide engine has precision interchange-
able insert type connecting rod bearings.

On all Standard transmission engines a heavy
cast iron flywheel bolts to the flange al the rear
end of the crankshaft and a steel ring gear is
shrunk on the ovuter diameter of the fiywheel;
On all automatic transmission engines the flywheel
is a reinforced steel stamping with the ring
gear welded to the flywheel, the starting motor
drive pinion engages this ring gear when crank-
ing the engine. Flywheel and crankshaft are ac-
eurately halanced to prevent engine vibration and
the rear flywheel face is accurately machined for
clutch mounting,

‘The [ront end of the erankshaft is fitted with a
harmonie balancer. This balancer consists of a
hub attached to the crankshalt and a small fly-
wheel connected to the hub by two rubber annu-
lar rings. This rubber mounted flywheel tends to
Tesist quick increases in crankshaft speed caused
by the power impulses, and thereby dampen out
or absorbs crankshaft vibration.

The cylinder head is constructed as to size and
shape of the combustion chambers, location and
size of the valves, shape and size of the intake
and exhaust ports, location of spark plugs, size
and shape of the water passages and the nozzle
cireulation of water around the exhaust seals
on 216 engines (fig. 3) to provide for economy,
performance and efficiency of operation.

The cylinder head on the 235 cubic inch
Powerglide eugine used on 1950-52 models is
larger than that of the regular 216 engine and
somewhat different in design. Its combustion
chambers provide for the 8.7 to 1 compression ratio
and for different valve positions. Additional revi-
stons in the cylinder head passages, valves, ete.
give a compressiun ratio of 7.1:1 on the Standard
1953, 235 engine and a 7.5:1 on the 1953 Power-
glide engine. The inlet and exhaust valve ports and
passages arc larger permitting [reer intake of fuel
mixture and expulsion of exhausl pases. Like-
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Fig. 3—Cylindor Head Water Nougles

wise, its waler passages are larger, providing
more coolant capacity and eliminating the need
for nozzle jets. In addition it is shaped to enclose
the upper ends of the push rods so a shorter
push rod cover, that covers just the openings in
the cylinder case and is fastened to the case alone,
may be used. This permits removal of the eylin-
der head without the need to remove the push
rod cover. Furthermore, because the cover termi-
nates below the spark plugs, they do not extend
through the cover, eliminating any necessity for
oil seals around them.

Except for the four corner bolts, all the bolts
that hold the eylinder head 1o the eylinder case
are shorter, making them more rigid. Because
these bolts are located in different positions and
because of the larger eylinder bores, a special
gasket is used to seal the head to the case which
is not interchangeable with those used previously.
1953 eylinder heads on both passenger engines
have three additional head bolts.

Exhaust valves in the 1950-53 models are 14.”
in diameter and approximately 1,,” longer than
those used in 1049 modcls. These exhaust valves
arc interchangeable with those in the 235 cubic
inch engine furnished with the Powerglide trans-
mission. In addition the face angle on the ex-
haust valves is changed from 30 to 45 degrees
to increase their strength and the throat passage
diameter is increased by %.,”. The metal added
to the valve heads and seats by these changes,
combined with the steeper seat angle, results in
stronger, more durable exhaust valves which
offer less resistance to expulsion of gases from
the combustion chambers,

The intake valves, on the 1950-53, 235
inches engine only, have heen increased in
length and the O.D, of the valve head is increased
B

The intake manifold used on all 218 engines is
a “D” shape cross section which results in good
atomizing and even distribution of the fuel mix-
ture 1o each of the six eylinders,

The inlet wanifold used on 1950-53 models with
the 235 cubic inch engine, has a larger round
cross seetion and i mounted parallel to the
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ground, so there is no tendency for fuel to collect
at one end and no eylinder is starved while others
are fed an excess of fuel.

The exhaust manifold is designed to reduce
back pressure to a minimum. Located on the
inside of the exh t ifold is the th i
cally operated heatl control valve.

This valve in the exhaust manifold directs the
hot exhaust gases against the center of the intake
manifold when the engine is cold as shown at
the left of Figure 4, As the engine warms up, the

INTARE
MANIFOLD

EXHAUST
MANIFOLD

Fig, 4=Manifold Heat Riser ond Heat Control Valve

thermostatie spring closes the valve and directs
the exhaust gases away from the intake manifold
as shown at the right of Figure 4. This thermo-
statie enntrol results in the proper temperature
of the incoming pases under all operating con-
ditions.

The tension of the thermostatic spring is very
important. When too tight, the heat will not be
turnad off the intake heat riser as the engine
warms up, with the result that the incoming gases
will be expanded several times greater than
normal and it will be impossible o get a normal
fuel charge into the cylinders, This conditlon will
reduce power and maximum spced and cause
detonation as well as sticking valves, Therefore,
it is important that the thermostatic spring be
wound up just enough to slip its outer end over
the anchor pin (fig. 5) in the manifold and no
more. This is approximately ¥ turn of the spring
from its position when unhooked.

Sometimes the heat control valve shaft becomes
frozen in the manifold; when this condition oceurs
the valve may stick in cither the "heat on' or
“heat ofl” position.

If it sticks in the “heat on"” position, it will
result in poor engine performance, overheating
and detonation, On the other hand, if it should
stick in the “heat off” position the heat will be
turned off the intake heal riser at all times and
result in poor performance, particularly while

Flg, S—Manifold Haot Valve Thermastatic Spring

the engine is warming up and driving at lower
speeds,

On all engine tune-up jobs and also on com-
plaints of poor performance, overheating and
detonation the operation and adjustment of the
manifold heat control valve should be closely
checked and any necessary corrections made.

The exhaust manifold, used on the 1950-53
models with the 235 cubic inch engine, is similar
but not interchangeable with those used on the
regular 216 cubic inch engine for it has larger
dimensions for attachment to the cylinder head
and for attachment of the exhaust pipe.

The 235 cubic inch engine, used in 1950-53
models equipped with Powerglide transmission,
have hydraulic valve lifters that provide a means
of automatically maintaining zero valve lash or
tappet clearance at all times. Any lash, which
would tend to result in the system is instantly
taken up by hydraulic action. The hydraulic lifters
eliminate periodic valve adjustments, eliminate
valve tappet clearance and noise.

A direct oil feed is meintained to the lifters at
all times through a %, oil gallery which runs
the full length of the engine. This gallery goes
through the center of each valve tappet bore and
intersects an oil passage drilled in the block from
the rear camshaft bearing.

Operation

Whenever lash tends to be present, the plunger
spring expands pushing the plunger until solid
contact is made with the push rod and linkage.
This creates a difference in oil pressure on either
side of the ball check valve, the lower pressure



being below the plunger. The higher pressure
above, then forces the oil to flow to the chamber
below the plunger until the pressure is equalized.

When the lifter is raised by the cam, the in-
creased oil pressure below the plunger forces the
ball check valve against its seat and the oil then
becomes a solid connecting link.

There is a certain amount of oil leakage be-
tween the plunger and lifter body while the en-
gine valve is open and pressure is thus applied
to the lifter. A small amount of “leakdown" is
desirnble for it eliminates the possibility of a
“negative valve lash clearance” condition.

NOTE: After the engine has been stand-
ing for o considerable length of time, a
certain amount of valve lifter noise will
eccur when the engine is first started due
to “leakdown' on those lifters which
were holding valves open against spring
pressure at the time the engine was
stopped. Qil pressure will refill these
lifters after a few seconds of engine
operation, at which time the noise will
disappear.

Engine lubrication is supplied by a positive
driven gear pump cquipped with a spring loaded
by-pass valve to control the maximum pressure
at high speeds and when the engine oil is cold
and sluggish during cold weather starting,

The oiling system on all engines except the
1953 Powerglide engine provides posilive pres-
sure lubrication to the main bearings and cam-
shaft bearings. The connecting rod bearings are
lubricated at low speeds by means of dippers
on the rod bearing caps which dip into oil filled
troughs in the oil pan. At high spceds lubrica-
tion is amply maintained by oil nozzles, which
direct a stream of oil that is intercepted by the
dippers, thereby, forcing oil into the bearings
under high pressure. Cylinder walls and pistons
are lubricated by the oil spray thrown off by the
ng rods. Lubrication of the valve mecha-
nism is accomplished by ail heing pumped to the
hollow rocker arm shafts.

Tmproved lubrication control of the inlet and
exhaust valve stems is provided by a new design
oil seal. A synthetic rubber seal is assembled be-
tween the valve stem and the valve spring cap,
An extra groove is provided on the valve stem
to accommaodate this rubber seal and the valve
spring eap neck and valve stems are longer. Both
seal and cap are interchangeable between intake
and exhaust valves and the valve spriug cap is
identified by an annular groove 4" deep in the
tap of the cap in addition to its longer neck, Valve
slem tips are hardencd to prevent wear from
contact with the rocker arms,
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Full pressure lubrication to the main and cam-
shaft boarings is provided by oil flowing from the
pan through the pump sereen and oil pump to a
block fitting and thence to the oil manifold, from
the manifold through drilled passages in the bear-
ing suppor{ webs in the cylinder block to the
four main bearings. The oil then passes through
grooves in the bearings to the drilled passages
in the other side of the cylinder block webs to
the camshalt bearings. In this manner full pres-
sure feed lubrication is supplied to all main and
ufl bearings.

Luhrieation for the timing gears is supplied by
conducting the oil from the front eamshalt hear-
ing through a milled slot in the rear surface of
the engine front plate, to a nozzle extending out
from the front and so nimed that the oil stream
effectively lubricates the timing gears,

ng rod bearings passes from
the oil pump to the oil manifold, through a drilled
passage in the eylinder block to the oil dist
tor. As the oil pressure builds up, the oil dis-
tributor valve opens and releases the oil into a
drilled passage in the block; this passage con-
necls with the short pipe fitting into the main
supply pipe in the oil pan. From the main supply
pipe the oil passes to the oil distributor pipe in
the oil pan where it is distributed to the six
oil nozzles

As the engine speed is increased and the oil
pressure is built up, the nozzle oil streams rise
and are caught by the dippers, forcing oil into
the conneeting rod bearings under high pressure
(fig. 6).

Oil for lubrication of the valve mechanism is
tapped from a small diameter by-pass at the oil
distributor valve and carried by a pipe, passing
through the water jacket, to a fitting between the
two hollow rocker arm shalts, then distributed to

A bleeder hule in each

Fig. 6—Connecting Rod Bearing Lubrication
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The lubrication system of the 1950-52, 235
cubic inch engine used with Powerglide is the
same as that of the regular engine except for the
hydraulic valve lifter and valve rocker arm bear-
ing lubrication.

As in the regular engine, oil for cach of the
four camshaft bearings is supplied from an woil
gallery on the left side of the engine through a
drilled passage. Each passage extends from the
gallery to the groove of the adjacent main bear-
ing and from there to the groove in the camshaft
bearing. The drilled passage for the rear camshaft
bearing is continued upward to intersect a second
oil gallery, on the right side of the engine, that
extends through each of the hydraulic valve
lifter hores.

This same drilled passage serves also in supply=
ing oil to the valve rocker arm bearings, Instead
of starting at a metered hole in the oil distributor
valve, the tubing that carries oil to the valve
rocker shaft is connected to the end of this pas-
sage and extended upward, through the push rod
compartment. Its upper end, as in the regular
engine, is joined to the middle of the hollow
rocker arm shaft, through which oil is directed
to the valve rocker arm bearings. Because the
spring force of the hydraulic valve lifters places
a continuous load on these bearings, a flat is
machined on the bottom of the hollow shaft to
supply them with more oil than in the regular
engine.

A {ull pressure lubrication system is used on
the 1953, 235 Powerglide engine. A gear driven
oil pump maintains 45 pounds pressure lubrica-
tion: it is equipped with a spring loaded by-pass
valve to control maximum pressure at high speeds
and when engine oil is cold and sluggish during
cold weather starting.

The engine pressure oil system is designed to
provide positive lubrication of all moving parts.

Full pressure lubrication to the main and cam-
shaft bearings is provided by oil flow from the
pan through the pump screen and oil pump to a
block fitting and then to the oil manifold. From
the oil manifold the oil passes through drilled
passages in the main bearing support webs of the
eylinder block to the four main bearings, The oil
then passes through grooves in the bearings to
passages drilled in the other side of the cylinder
block webs and on to the camshaft bearings. The
crankshaft also contains drilled oil passages con-
necting the main bearing journals with the crank-
pins which provide lubrication for the connecting
rod bearings.

A direct oil feed is maintained to the valve
lifters at all times. An oil gallery %, in diameter
extends the full length of the engine. This gallery
goes through the center of the tappet holes and
intersects the oil passage drilled in the block
from the rear camshaft bearing to the valve
rocker shaft lubrieation pipe.

Timing gear lubrication is supplied by con-
ducting oil through a milled slot in the rear sur-
face of the engine front plate from the front cam-
shaft bearing to a nozzle extending vut frum the
front and so aimed that an oil stream effectively
lubricates the timing gears.

Pistons and cylinder walls are lubricated by
the oil spray thrown out through spurt holes in
the conneeting rod and hearing. Piston pin lubri-
cation is maintained through two drilled passages
in the top surface of the recessed piston pin
hosses.

Lubrication of the valve mechanism is supplied
by a drilled passage from the rear camshaft bear-
ing to a pipe located under the push rod cover to
a fitting at the top of the cylinder block. The oil
then flows through a passage drilled in the cylin-
der block and head to the valve mechanism oil
connector pipe.

MINOR SERVICE OPERATIONS

VALVE TIMING

Valve liming diagram (fig. T) is applicable to
all 1949-52 passenger car models having 216 en-
gine. Note that the intake valve starts to open
one degree after upper dead center and remains
open for 218 degrees, closing 39 degrees past
lower dead center

The exhaust valve starts to open 42 degrees
before lower dead center and remains open for
231 degrees, closing 9 degrees past upper dead
center.

Both the exhaust and intake valves must open
and close at the correct time in relation to piston
position or lack of power or overheating will
result, To check the valve timing, use the num-

ber one cylinder exhaust valve.

1. Remove rocker arm cover.

2. With number one cylinder exhaust valve
closed, tighten adjusting screw to remove all
lash,

3. Crank the engine until the number one
eylinder exhaust valve opens and just starts
to close.

4. Continue to crank the engine until the tri-
angular mark on the flywheel lines up with
the pointer on the flywheel housing.

5. Mount a dial gauge on the rocker shaft sup-
port with the spindle of the indicator on top
of the number one eylinder exhaust valve
adjusting screw.
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INTAKE OPENS —— ~-—-EXHAUST CLOSES

EXHAUST OPEN 231" INTAKE OFEN 718"

INTAKE CLOSES ~ EXHAUST OPENS

Fig. 7—Valve Timing Diagram (216 Engine)

6. Set the indicator at .044" (fig. 8).

7. Continue to erank the engine until the indi-
cator hand just stops moving. At this point
the indicator should read zero plus or minus

4,

8 Tf indieator is greater or less than 004 it
indicates excessive timing gear wear or im-
properly installed timing gears. Refer to tim-
ing gear installation under “Major Service
Operation.”

TIGHTEN ADJUSTING .~
SCREW TO REMOVE
ALL LASH

NO. 1 CRANKPIN

B—Checking Valve Timing
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The inlet and exhaust valve cams on the cam-
shaft of all 1950-52 models having 235 cubic
inch engine have an identical contour that was
developed especially for use with the hydraulic
valve lifters. The 1953 camshaft differs from the
1950-52 camshaft only in respect to the oil groove
in the rear bearing journal

Included on each cam is a quieting ramp which
is slower and smoother than that of similar ramps
in the 216 cubic inch engine, Hydraulic valve
lifters, like conventional tappets, need this cam
shape in order to start the valve trains in motion
smoothly, No special ramp, however, is required
to absorb valve lash clesrance, as in the 216
cubic inch engine.

The theoretical valve timing is different as both
inlet and exhaust valves open earlier and stay
open longer (fig. 9).

TOP CENTER

7’ EXHAUST CLOSES

J

\ EXHAUST
OPENS

INLEY OPENS

BOTTOM CENTER

Fig. 9—Valve Timing Diagram (235 Enginel

To check an engine equipped with hydraulie
valve lifters for valve timing, the hydraulic lifter
and the push rod for the number one (1) cylinder
exhaust valve must first be replaced by a non-
hydraulic tappet assembly and push rod, the same
as those used in the regular 235 cubic inch en-
gine, The p d for checking and di
specified are the same as outlmed for the 216
cubic inch engine.

The camshaft driven gear is the same as that
used in the regular 216 cubic inch engine, that
is, bakelite and fabric composition with steel hub.

VALVE ADJUSTMENT

On all 1949-52 models having 218 cubic inch
engines and Standard 1953 235 engines before
adjusting the valve stem to rocker arm clearance,
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it is extremely Lmportant that the engine be
thoroughly warmed up to normalize the expan-
sion of all parts. This is very important because
during the warm-up period, the valve clearances
will change considerably. To adjust the valves
during or before this warm-up period will pro-
duee clearances which will be far from correct
after the engine renches normal operating tem-
perature.

Tests have shown that valve clearances will
vary as much as .005" from a cold check through
the normalizing range; consequently the engine
should be run approximately 30 minutes to
properly normalize all parts.

Covering the radiator will not materially hasten
this normalizing provess because even with the
water temperature quickly raised to 185° it does
not change the rate at which the oil temperature
inereases or the engine parts become normalized.

The actual temperature of the oil is not as
important as stabilizing the oil temperature. The
expansion or contraction of the valves, rocker
arm supports, push rods, cylinder head and cylin-
der block are relative to this oil temperature.
Therefore, only after the o1l temperature is stabi-
lized, do these parts stop expanding and valve
clearance changes cease to take place,

1. Remove rocker arm cover attaching nuts and
cover.

2. Run engine at fast idle (approximately 600
RPM) and check il lemperature with a
thermometer at the overflow pipe on the
valve rocker shaft connector.

NOTE: When oil temperature remains
constant for five minutes, engine is nor-
malized and ready for valve adjustment.

e

. Tighten all manifold bolts, valve rocker arm
stud nuts and eylinder head belts.
4. Lubricate valve stems with engine oil to in-
sure free mavement of valves in their guides.
5. Adjust valve elearance hot as follows:
1949-52 1953
Intake .006” 1o .DOR” .006”
Exhaust .013" to .015” 018"
6. Install rocker arm cover using a new gaslet,
tighten nuts to 5 ft. Ib. torque maximum and
check for oil leaks.

Hydraulic Valve Lifters

The hydraulic valve lifters used in 1950-53
models having the 235 cubic inch Powerglide
engine very seldom require attention. The lifters
are extremely simple in design, readjustments are
not necessary, and servicing of the lifters require
only that care and cleanliness be exercised in the
handling of parts.

The easiest method for locating a noisy valve
lifter is by use of a picce of garden hose approxi-

mately four feet in length. Place one end of the

hose near the end of each intake and exhaust

valve with the other end of the hose to the ear,

In this manner, the sound is localized making

it easy to determine which lifter is at fault,

Another method is to place a finger on the face

of the valve spring retainer. If the lifter is nut

functioning properly, a distinct shock will be felt
when the valve returns to its scat.

The general types of valve lifler nuise are as

follows:

1. Hard Rapping Noise Usually caused by the

plunger becominyg tight in the bore of the

lifter body to such an extent that the return
spring can no longer push the plunger Lack
up te working position, Probable causes are:

a. Excessive varnish or carbon deposit caus-
ing abnormal stickiness,

b. Galling or “pick-up” between plunger and
hare of lifter hody, usually caused by an
abrasive piece of dirt or metal wedging
between plunger and lifter hody.

Moderate Rapping Noise—Probuable causes

are:

a. Excessively high leakdown rate or leaky
check valve seat.

b. A clogged air vent in push rod seat

(1950-52 lifters).

. General Noise throughout the Train—This
will, in almost all eases, he a definite indication
of insufficient oil supply.

4. Intermittent Clicking- Probable causes are:

a. A microscopic piece of dirt momentarily
caught between ball seat and check valve
ball.

ra

e

b. In rare cases, the ball itsell may be out-
of-round or have a flat spot. mwies

In most cases where noise exists in one or more
lifters, all lifter units should be removed, cleaned
in a solvent, reassembled, and reinstalled in the
engine, If dirt, varnish, carbon, cte. is shown 1o
exist in one unit, it more than likely exists in all
the units, thus it would only be a matter of time
before all the lifters caused trouble.

In instances where parts are damaged, particu-
larly the plunger or lifter body, the complete
lifter unit should be replaced. However, in rare
or emergency cases an Arkansas hard stone may
be used to remove metal scratches or humps; and
if after correcting, the plunger will operate freely
in the lifter body, the parls may be thoroughly
cleaned and the unit reassembled and reintalled.

A few precautions to follow when servicing the
valve lifters are:

1. Plungers are not interchangeable, they arc a
selective fit at the factory. Should a plunger
or lifter body become damaged, it is neces-
sary to replace the whole unit.
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2,

3.

Fig. 10—Velve Litter—Exploded View

1. Plunger Relainer 3. Plunger
2. Push Rod Seal 4. Ball

The plunger must be free in the lifter body.
A simple test for this is to be sure the plunger
will drop of its own weight in the body.

There miist be no excessive lealidown and
there must be no ball check valve leakage,

Removal

1
2.
3.

LIS

Remove rocker arm cover attaching nuts and
remove cover and gasket.

Disconnect spark plug wires and disconnect
high tension wire from coil.

Remove push rod cover attaching screws and
remove cover and gasket.

. Disconnect rocker arm oil line.
. Remove bolts and nuts which retain valve

rocker arm assembly to eylinder head and
remove rocker arm assembly.

. Remove the twelve push rods and twelve

valve lifters.

NOTE: Valve lifters and push rods should
be placed in o rack in their proper se-
quence so they can be reinstalled in their
same positiens in the cylinder block.

Disassembly and Assembly

1.

2.

-

Hold plunger down with a push rod and
using a small screwdriver or pointed awl, re-
move plunger retainer.

Remove push rod seat, plunger, ball check
valve, ball retainer and spring. Figure 10
shows layout of parls.

Thoroughly clean all parts in cleaning sol-
vent, then inspect them carefully. If any
parts are damaged, the entire lifter assembly
should be replaced.

. To reassemble, invert the plunger and set

the ball into hole in plunger and place the
ball check valve retainer over the ball and
on the plunger.

. Place check valve retainer spring over re-

tainer.

Assemble valve lifter body over the complete
assembly being careful to line up the feed
holes in the lifter body and plunger.

. Turn assembly over and fill with SAE 10

oil, then insert end of tool J-4274 through
ball seat hole in bottom of plunger and press

5. Ball Retainer 7. Body
6. Sopring

down solid, at which point holes in lifter
body and plunger will be aligned
8. Insert pin which is part of J-4274 through
both holes to hold plunger down against
spring tension. Remove tool from top of
lifter (fig. 11).
9. Fill assembly with SAE 10 oil, install push
rod seat and spring retainer,
Press down on push rod seat and remove pin.
The hydraulic lifter is now completely as-
sembled, loaded with oil and ready for in-
stallation in the engine,

Installation

1. Install valve lifters in cylinder block.

2. Install push rods and valve rocker arm as-
sembly, conncet rocker arm and shaft vil
line, and install push rod cover and gasket.

3. Replace high tension wire to coil and con-
nect spark plug wires,

10,

Adjustment
Any time the rocker arm assemblies or valve
lifters are removed from the engine it is neces-

Fig. 11=Valve Ufter Asiembly Tool
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sary to make an initial adjustment for cach valve
lifter. This adjustment must be made when the
lifter is on the base circle of the cam according
to the following procedure.

1.

Remove distributor cap, then crank engine
until distributor rotor points to number one
(1) eylinder position with the breaker points
open. In this position the piston in number
one cylinder is at top center on compression
stroke with hoth lifters on the base circle of
the cam and both valves can then be adjusted.

. Turn adjusting serew down until all lash is

removed from lifter to valve, This can be
determined by checking push rod side play
at adjusting serew end while turning the
adjusting serew, At the point where no side
play of push rod can be felt, continue turning
adjusting screw down 1% turns and tighten
lock nut securely. This places the lifter
plunger in center of its travel and no {urther
adjustinent is required

. Crank engine until the distributor is pointing

to number five (5) cylinder position. Then
adjust both valves for number five (5) eylin-
der in the manner described above.

The other valves may be adjusted by sciting
the engine with the distributor as deseribed
above. It should be noted that we are follow-
ing the firing order of the engine which is 1,
5, 3, 6, 2, 4, thervlore, both intake and ex-
haust valves for each cylinder should be
adjusted in this order.

CYLINDER HEAD AND VALVE
CONDITIONING

The condition of the cylinder head and valve
mechanism, more than anything else, determines
the power, performance and economy of a valve-
in-head engine. Extreme care should he exercised
when conditioning the cylinder head and valves
to maintain correct valve stem to guide clearance,
correctly ground valves, valve seats of correct
width and correct valve adjustment,

Removal and Disassembly

1

Drain radiator, raise hood, loosen air cleaner
clamp and remove air cleaner, Disconnect
throttle and choke wires from carburetor if
engine is so equipped.

Remove cotter pin at lower end of throttle
rod and disconnect rod from bell crank and
disconnect throttle return spring.

. Disconnect gas and vacuum lines from car-

buretor.
Remove gas and vacuum line retaining clip
from water outlet,

. Remove capscrews and clamps that attach

manifold wssembly to cylinder head and pull
manifold assembly off the manifold studs. Re-

10.

11
12,

13.

14,

15.

move intake manifold pilot sleeves.

. Disconnect radiator hose from water outlet,

remove ontlet to eylinder head bolts and
remove outlel and thermostat. Remove bat-
tery ground strap to evlinder head bolt.

. Remove rocker arm cover attaching nuts and

remove cover and gaskel.

. Disconnect wires and remove all spark plugs.

Remove high tension wire from coil, remove
coil attaching screws and lay coil down out
of the way.

Remove push rod cover attaching screws and
remove cover and gasket.

On 1949-52 engines, disconneet rocker arm
oil line from rocker arm connector.
Remove temperature indicator element {rom
eylinder head.

Remove four bolts and two nuts which retain
rocker arm assembly to cylinder head and
remove rocker arm assembly,

Remove twelve push rods and twelve valve
lifters,

NOTE: Valve lifters and push rods should

be placed in a rack in their proper se-
quence so they may be reinstalled in the
same positions in the cylinder block at
assembly.

Remove the cylinder head bolts, cylinder
head and gasket,

Place eylinder head assembly on its side un
a bench then, using Valve Lifter tool KMO-
642, compress valve spring and remove valve
lock, seal, spring cup and spring. Repeat this
operation on each valve (fig. 12).

Fig. 12—Vaive Lifter Taal
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Remove valves from cylinder head and keep
them in their proper sequence for inspection
and assembly.

Cleaning

1

5}

5.

Clean all carbon from combustion chambers
and valve ports using carbon removing brush
KMO-7004,

. Thoroughly clean the valve guides, using

valve guide cleaner KMO-122,

. Clean all carbon from push rods and valve

lifters, disassemble, clean and reassemble
hydraulic valve lifters on models where used.

. Clean valve stems and heads on a bulling

wheel,
Clean carbon deposits from pistons and eyl-
inders.

6. Wash all parts in cleaning solvent and dry
them thoroughly,

Inspection

1. Inspect the cylinder head for cracks in the

exhaust ports, combustion chambers, or ex-
ternal cracks to the water chamber,

Inspect the valves for hurned heads, cracked
faces or damaged stems,

Check fit of valve stems in their respective
guides.

NOTE: Excessive valve to guide clearance

will couse lack of power, rough idling
and neisy valves. Insufficient clearance

Fig. 13—Chacking Valve Spring Tanslon

6.
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will result in noisy and sticky functioning
of the valve and disturb engine smooth-
ness of operation. Intake valve stem o
guide clearance should be .001" to ,003"
while exhaust stem clearance should be
.002” to .004”. By trying new valves in
the old guides it can be determined
whether the valves or guides or both
should be replaced. ohues

. Check valve spring tension with KMO-607

spring tester (fig. 13),

NOTE: Spring should be compressed to
1%" at which height it should check
from 120 to 140 pounds on all engines
oxcopt the Powerglide engine which
should be 155 to 165 pounds. Weak
springs affect power and economy and
should be replaced if net within the
above limits,

Check valve lifters for free fit in block, The
end that contacts the camshaft should he
smooth. If this surface is worn or rough the
lifter should be replaced.

Check push rods for bent condition.

REPAIRS
Replace Valve Guides

1.

Place the cylinder head on the table of an
arbor press and press the old valve guides
out using remover J-267 (fig. 14).

. Press new precision exhaust (short) guides

into the cylinder head using replacer J-1090,

. Press new precision intake (long) guides inte

the cylinder head using replacer J-1089,

NOTE: Replacer tools J-1089 and J-1090
have stop collars for proper positioning
of the guides.

Fig. |4—Remaving Valve Guidvs
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Fig. 15 Valve Guides (216 Engine)

4. The exhaust guides are installed in the head
so they will extend 8%,” above the head and
the intake guides extend 14" above the
head (fig. 15).

5. Finish ream all guides with a .343” hand
reamer,

Replace Valve Guides—1950-53 Models with 235
Engine

Removal of valve guides from the head of the
235 engine may be accomplished in the same
manner as for the 216 engine. In replacement of
guides, however, positioning dimensions differ
because of the inereased height of the 235 engine
head and the increased length of hoth the inlet
and exhaust valves. Replacer tools J-1089 and
J-1090 may still be used but final positioning must
be #5;,” for the exhaust valve guides and 17 for
the intake valve guides.

Reseating Valve Seats

Reconditioning the valve seats is very import-
ant, because the scating of the valves must be
perfect for the engine to deliver the power and
performance built into it.

Another important factor is the cooling of the
valve heads. CGood contact between ecach valve
and its seat in the head is imperative to insure
that the heat in the valve head will be properly
carrivd away,

Several different types of equipment are avail-
able for reseating valve seats; the recommenda-
tions of the manufacturer of the equipment being
used should be carefully followed to attain proper
results.

Valve rescater set KMO-105-B and J-4387 con-
tains all necessary valve seat reconditioning equip-
ment necessary for proper renewing of valve seats,
Regardiess of what type of equipment is used,
however, it is essential that valve guides are free
from carbon or dirt to insurc proper centering of
pilot in the guide

1. Install proper expanding pilot in the valve
guide and expand pilot by tightening nut.

2. Place roughing or forming cutter over pilot
and just clean up the valve seat, Use a 31°
cutter for both intake and exhaust on all 1949
engines; all 1950-53 engines take a 317 cutter
for intake and a 46" cutter for exhaust valve
scats,

3. Remove roughing or forming cutter from
pilot, install finishing cutter on pilot and eut
just enough metal from the seat to provide a
smooth finish,

4. Narrow down the valve scats to the proper
width of %,," to 114" for the intake and V4"
to %" for the exhaust.

NOTE: This operation is done by machin-
ing both port and top of valve seat.

5. A form eutter must be used to thin down the
intake seats from the top. This eutter also
machines the edge of the valve recess in the
head smoothing this passage lor the free flow
of incoming gases.

6. Remove expanding pilot and clean head care-
fully to remove all chips from above opera-
tions,

NOTE: Valve scats should be concentric
to within 002" total indicator reading
Ifig. 16).

Refacing Valves

Valves that are pitted can be refaced to the
proper angle, insuring correct relation belween
the head and stem on a valve refacing machine.
Valve stems which show excessive wear, or valves

Fig. 16—Checking Valve Seots for Conceniricity



that are warped excessively should be replaced.
When a valve head which is warped excessively
18 refaced,a knife edge will be ground on part or
all of the valve head due to the amount of metal
that must be removed to completely reface. Knife
edges lead to hreakage, burning or pre-ignition
due to heat localizing on this knife edge. If the
edge of the valve head is less than 14, thick after
grinding, replace the valve. s
1. If necessary, dress the valve refaeing
machine grinding wheel to make sure it 15
smooth and true. Set the chuck at the 3
mark for grmdm;.. 30° valve seats for both
intake and exhaust valves of 1949 models and
intake valves only of 1850-53 models. Set
chuck at 45° mark for grinding 45 seats on
exhaust valves of all 1950-53 models (tig. 17).
. Clamp the valve stem in the chuck of the
machine.

X}

3. Start the grinder and move the valve head
out in line with the grinder wheel by moving
the lever to the left,

A. Turn the feed screw until the valve head just
contacts wheel. Move valve back and forth
across the wheel and regulate the feed screw
to provide light valve contact.

5. Continue grinding until the valve face is true
and smooth all around valve, If this makes
the valve head thin the valve must be re-
placed as the valve will overheat and burn.

6. Remove valve from chuck and place slem in
“V" block. Feed valve squarely against grind-
ing wheel to grind any pit from rocker arm
end of stem,

NOTE: Only the extreme end of the valve
stem is hardened to resist wear. Do not
grind end of stem excessively.

Fig, 17=Valve Refacing Machine
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7. Make pencil marks about %" apart across
the valve face, place the valve in cylinder
head and give the valve % turn in each
direction while exerting firm pressure on
face of valve.

8. RHemove valve and check face carefully. If
all pencil marks have not been removed at
the puint of contact with the valve seat, it
will be necessary to repeat the refacing
operation and again recheck for proper
seating.

9. Grind and check the remaining valves in the
Lame manner,

Rocker Arms and Shafts

Sludge and gum formation in the rocker arm
shalts und rocker arms will restrict the normal
flow of vil to the rocker arms and valves. Each
time the rocker arm and shafl assemblies are
removed they should be disassembled and thor-
oughly cleaned.

1. Remove the support bolts, hairpin locks,
springs, rocker arms and supports.

b

. Clean all shiddge or pum formation from the
inside and outside of the shafts and from
valve rocker shaft tube,

3. Clean oil holes and passages in the shafts
and rocker arms,

4, Clean the rocker arm shaft oil connector
assembly.
5. Inspect the shafis for wear. Check the (it of

rucker arms on the shafts and check the valve
end of rocker arms for excessive wear, Re-
place all warn parts,

6. There are three each of four different type
rocker arms used—right and left hand ex-
haust and right and left hand intake. They
must be installed on the shafts in correct
position. For identification each type rucker
arm carries a different number stamped on
the side (fig. 18).

FXHAUST LE

Fig. 18=Valve Rocker Arm Identifleation
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Fig. 19—Layout Rocker Arm and Shafi Parts

7. The proper location of the rocker arms
aceording to number are as follows:

216 ENGINE—1049-52 MODELS

No.on Ty, For Part
Rocker Rocher Cylinder Number
Arm Arm Na.,
1 L.H. Exhaust 1-3-5 Exhaust 839459
2 R.H Exhaust 2-4-6 Exhaust 839460
& L.H. Intake 2-4-G Intake 839463
6 R.H Intake 1-3-5 Intake 830464

235 ENGINE—1950-51 MODELS

No. on Ty For Part
Rocker Rocker Cylinder Number
Arm Arm No. -

9 LH Exhaust 1-3-5 Exhaust 3835547
0 RH Exhaust 2-4-6 Exhaust 3835548
3 LM Intake 2-4-6 Intake 3835551
4 R.H.Intake 1-3-5 Intake 3835552

8. One end of each rocker arm shaft is plugged;
the open end of each shaft must be toward
the center.

9. Install the rocker arms, springs, supports,
support bolts and locks in their correct posi-
tion by referring to the above chart and Fig-
ure 19,

CYLINDER HEAD Assembly

1. Clean valves, valve seats, valve guides and
cylinder head thoroughly.

2. Starting with No. 1 cylinder, place the ex-
haust valve in the port and place the valve
spring and cap in position. Then using valve
KMO-642, compress the spring and install the
oil seal and valve keys (fig. 20). See that the
seal is flat and not twisted in the valve stem
groove and that the keys scat properly in the
valve stem groove,

NOTE: Place valve springs in position
with the closed coil end toward the cyl-
inder head.

3. Assemble the remaining valves, valve springs,
spring caps, oil seals and valve keys in the
cylinder head using tool, KMO-642,

LOCKS -

SEAL

Fig. 20—~Carrect Instollation of Secl, Cap, and Lock

Installation

1. Theroughly clean out eylinder head bolt holes
in the block und clean cylinder bolt threads.
Then place a new cylinder head gasket in
posilivn on the cylinder block following the
instructions stamped on the gasket. This as-
sures alignment of water passages and bolt
holes in the block and head with openings in
the gasket.

2. Place two cylinder head guide pins through
the gasket and screw them into the cylinder
block front and rear holes on the manifold
side to hold the gasket in position and guide
the cylinder head into place.

3. Place the cylinder head in position over the
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Fig. 22—Cylinder Head Beolt Tightening Diegrom (1953)

guide pins. On 1949-52 models pilot the
rocker arm feed pipe up through hole in
head and lower the head into position.

. Oil threads of eylinder head bolts and install

bolts finger tight. Remove guide ping and in-
stall two remaining bolts.

. Tighten the cylinder head bolts a little at &

time in the order shown (fig. 21-22). The final
tightening should be 70-80 foot pounds on
216 engines and 80-85 foot pounds on 235
engines.

. Install 12 valve lifters in right side of block

@

1,

. Install
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and drop the 12 wvalve push rods down
through the openings in the cylinder head
and seat them in the hfters.

. Install and tighten two rocker arm shaft studs

in the cylinder head.

. Place the oil connector over open ends of the

two rocker shaft assemblies and place this
assembly on the cylinder head so that the
studs will enter the center support on each
shaft. On 1933 engines, align oil connector
tube with supply passage in cylinder head.

bolts and stud nuts which retain
rocker arm assembly to cylinder head and
tighten evenly to 25-30 foot pounds torque.

. On 1949.52 engines connect rocker arm oil

line to oil connector and tighten securely.
Figure 23 shows rocker arm and shaft assem-
blies correctly installed on head.

Install temperature indicator fitting
and tighten securely.

. Install thermostat and thermostat housing

using new gaskets and connect radiator hose.
Install battery ground strap.

. Install push rod cover using a new gasket,

On 216 engines make sure the cork seals
are properly positioned around the spark
plug openings. Place coil in position and
install attaching screws. Tighten push rod
cover serews to 6-T% ft. Ibs. and coil bolts to
5-8 ft. Ibs. torque.

Clean all spark plugs with abrasive type
cleaner, inspect for damage and set gap at
035" using a round feeler gauge.

Place new gaskets on plugs and install
Tighten to 20-25 foot pounds tension. If
torque wrench is not available, tighten finger
tight and % turn more using new gaskets.

&
T
3
2

Fig. 21=Valve Rocker Arms Correctly Assembled
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16. Connect spark plug wires to their respective
terminals and the high tension wire to the
coil,

17. Clean gasket flanges on cylinder head and
manifold, install new gaskets, intake mani-
fold pilot sleeves and install the four cap-
screws with elamps loosely to hold the gaskets
in place. Position the manifold and slide it
into place over the studs and pilot sleeves
making sure that it seals against the gaskets.

18. Install capscrews and nuts, turn the clamps
into position against the manifold and tighten
clamp bolts to 13-20 foot pounds tension and
on 1949-52 engines tighten stud nuts to 25-30
foot pounds tension.

19. Connect throttle and choke wires on models
so equipped, connect lower end of throttle
rod and install a new cotter pin. Replace
throttle return spring.

20. Connect gas and vacuum lines to earburetor.

21. Attach gas and vacuum line retaining clip
to water outlet.

22 Fill cooling system and check for water leaks.

23. Clean air cleaner and install

24. On all models not equipped with hydraulic
lifters roughly set all valve clearances to
make sure that all valves have clearance,
Normalize engine and adjust valves as in-
structed under “Valve Adjustment” in this
section,

25. On 1950-53 models having hydraulic lifters
adjust lifters as outlined under “Hydraulic
Valve Lifter—Adjustment.”

ENGINE MOUNTINGS
1949-51 Models

The engine is rubber mounted in three places.
The front engine mount is through the engine
front mounting plate and rubber insulator mounts
to the frame front eross member, Two side sup-
port cushions are used to dampen the torque
reaction of the engine at low car speeds. These
cushions are located at the rear of the engine and
are mounted belween brackets bolted to the
clutch housing and brackets riveted to the frame
side rails. The side rail brackets are d on

Mounting bracket bolts at clutch housing and
at transmission and cross member should be in-
spected at regular intervals to be sure that they
are tight.

The front supports should be kept clean and
free of o1l to prevent deterioration of rubber por-
tion of support, Engine oil leaks, if any, should
be elimi i prior to i llation of a new
support.

Engine Front Mounts—Replace

1. Remove engine front mounting plate to en-
gine front mount bolts.

2. Remove front cross member to engine front
mount bolts,

3. Raise front end of engine sufficiently to slide
front mounts from between front cross mem-
her and engine front mounting plate.

4. Make sure front support mounting surfaces
are clean and free of oil and install new
front mounts. Install front cross member to
engine front mount lockwashers and bolts,
and tighten securely.

5. Lower engine onto front mounts, install
mounting plate and mount lockwashers and
bolts, and tighten securely.

FEngine Side Supporis—Replace

1. Remove nuts and lockwashers from holts
which attach side supports to clutch housing
brackets and to frame side member brackets.

2. Remove bolts and remove side supports.

3. Place new side support in position and install
bolt through clutch housing bracket and sup-
port. Install lockwasher and nut and tighten
securely.

4, Install bolt through frame bracket and sup-
port, install lockwasher and nut and tighten

securely.

NOTE: Frame bracket face is serrated and
bolt hole is elongated. Support should
be installed with serrated face toward
frame bracket. Serrations and elongoted
holt hole allow for proper positioning of
support without shimming.

the support mounting face and the side mounts
are also serrated. The frame brackets have an
elongated bolt hole for up and down adjustment.

To complete the engine mounting a one piece
vuleanized rubber cushion assembly is bolted
directly to the transmission and cross member
and all fore and aft movement of the engine is
taken up in this assembly which provides positive
control of engine movement.

T Support—Repl:

1. Bend tangs of lock plate away from bolt
heads and remove bolts attaching support
to ission and to t ission support
eross member.

2. Raise rear of enginc sufficiently to slide rear
support from between transmission and cross
member.

3. Bolt new support assembly to transmission




supporl cross member using new bolt lock
plate.

4. Lower engine and transmission assemhly on
to transmission support.

5. Baolt transmission support assembly to trans-
mission using new belt lock plate.

NOTE: Two transmission attaching bolt
holes are slotted tc provide alignment
between transmission and the support.

A
6. Bend tangs of lock plate against heads of
bolts to lock.

1952-53 Models

The engine mounting used on all 1952-53
models 18 a three-point system with two front
mountings and one rear mounting. The rear
mounting is located at the extreme rear of the
transmission. The front mountings are located
high alongside the engine, one on each side, in-
stead of low and at the extreme front of the
engine as on 1949-51 models. For this reason,
they are described as high side front engine
mountings, In effect, the engine is suspended
from the mountings instead of resting on top
of them, This is a more stable condition since
the engine weight below the mountings opposes
digplacement of the engine from its normal
attitude.

The front mountings and the rear mounting
are located on a plane through the principal axis
of the engine. Thus the mountings arc closer to
the center of rotation of the mass of the engine,
so that they have less engine vibrational move-
ment to absorb,

The engine front mountings are several inches
rearward of the locations of the 1949-51 front
mountings, and the rear mounting also is farther
back than before. These mounting locations have
resulted in a redistribution of the weights sup-
ported by the mountings so that the front mount-
ings carry more weight than before and the rear
mounting carries less. The reduction in load on
the rear mounting is particularly advantageous in
Powerglide models, providing a marked increase
in the life of the mounting.

Each front mounting consists of a bracket at-
tached {o the engine, with another bracket bolted
to the frame, the two brackets being connected by
a vertical bolt through two rubber bigcuits. 'The
two biscuits are positioned one above the other,
with the top flange of the [rame brackel passing
between them, This construction provides both
compression and rebound control, with improved
lateral control. Both rubber biscuits are held in
compression. The amount of compression preload-
ing is determined accurately by a tubular spacer
around the bolt. The bolt is pulled up tight against
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the spacer, compressing the two biscuits a pre-
determined amount. In addition, the rubber parts
are always loaded in compression regardless of
the direction of the load on the mounting which
greatly increases the life of the rubber parts. The
biscuits are molded of a special rubber compound
having excellent damping characteristics, and the
bolt hole in each of the rubber biscuits is en-
larged to permit the desired amount of lateral
freedom.

Since the front mountings act as torque re-
action dampers, the dampers used on 1949-51
models which are located on each side of the
clutch housing are eliminated.

In the 1952-53 rear mounting which is located
directly on the engine support cross member the
rubber member, reinforced internally with steel,
is compressed within a sheet metal case that is
holted to the c¢ross member. Two bholts pass up
through the rubber mounting into bosses pro-
vided on each side of the transmission rear
bearing support. Thus, regardless of the type of
movement the mounting absorbs, the rubber
takes the load in compression, which increases its
durability.

Front Mounting Replacement—1952.53 Models

In the event of mounting rubber biscuit re-
placement, they should be replaced in pairs.
1. Remove side mount through bolts,
2. With a jack raise front of engine approxi-
mately 1% inch or until rubber biscuits are
free.

&

. Remove rubber biscuits from each side.

. Install new rubber biscuits and ecarefully
lower engine until full weight rests on
biseuits.

5. Install right biscuit through bolt, raising

and aligning engine as necessary; then install

left side through bolt. Tighten both through
bolt nuts to 25-35 ft. 1b. torque and install
cotter pin.

-

Rear Mounting Replacement
1. Remove resr mount through bolts.

2. R four bolts & hing i
support to engine support cross member,

3. Raise rear of engine sufficiently to slide rear
engine mounts from between transmission
and cross member.

4. Align new rear engine mounting on engine
support cross member and install four bolts.

5. Install two through bolts to transmission rear
bearing support and torque all bolts to 25-35
ft. Ib.
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Engine Mounting Adjustment

In all cases of engine replacement or removal
or in the event the side mounts are being re-
placed, the following adjustment procedure should
be followed:

1. Assemble mounting with through bolts loose
to engine crankecase and tighten side mount
to crankcase bolts securely.

2. Using same number of shims between mount-
ing and right side rail or if shims were loose
use one shim part number 3701154 and install
side mount to frame side rail bolts, lock-
washers and nuts and tighten securely.

3. Install, if removed, transmission support to
cross member bolts and tighten securely.

4. On right side, make sure bolt is free and does
not bind, then, tighten mounting through bolt
nut to 25-35 ft. 1b. torque and install cotter pin.

5. Allow engine weight to rest on side mount
rubber biscuits, remove nut and steel washer
from left through bolt and check to make
sure there is lateral clearance arvund bolt.
Shim between frame rail and support arm
as necessary to get this clearance.

6. If bolt has lateral clearance, replace steel
washer and nut, tighten to 25-35 fi. 1b. torque
and install cotter pin.

OIL PUMP

0il pump (fig. 24) consists of two gears and a
pressure reliel valve enclosed in a two-piece
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Fig. 24—Layout of il Pump Parts

1. Oil Pump Body 4. Cover Gasket
2. Drive Gear ond Shoft 5. Cover
3. Idler Gear

housing and driven from the distributor drive
shaft which in turn is driven by a helix gear on
the camshaft. Pump inlet is fitted with a fine mesh
screen to prevent entry of small particles of
sludge, etc., into the oil lines.

Inasmuch as the vil pump is serviced on an
exchange basis no repair operations other than
disassembly and inspection operations are cov-
ered in this manual.

Removal and Disassembly

1. Remove bolts and lockwashers attaching
steering idler and third arm and bracket
assembly to [rame front cross member and
let assembly drop down.

NOTE: Carefully note number of shims
used between upper mounting bolt and
cross member, so that same number muy
be installed when laci bly.

2. Drain oil and remove flywheel housing under-
pan, lywheel underpan extension and oil pan.

3. Disconnect oil pump to block oil line at the
block and disconnect oil line from pump to
screen at pump.

4. Remove oil pump retaining sleeve lock screw
and remove vil pump and pump to block oil
line.

5. Remove oil line from pump and remove
pump cover attaching screws, cover, gasket,
idler gear and drive gear and shaft.

. Remove oil pump inlet sereen.

. Wash all parts in cleaning solvent and dry
by using compressed air, if available.

-

Inspection

Should any of the following conditions be
found during inspection operations it is advis-
able to replace pump assembly.

1. Inspect pump body for cracks or excessive

wear.

2. Inspect oil pump gears for excessive wear

or damagoe.

3. Check shaft for looseness in the housing.

4. Check inside of cover for wear that would

permit oil to leak past the ends of gear.

Assembly

1. Place drive gear and shaft in pump body.

2. Install idler gear so that chamfered end of
gear will be away from the cover.

3. Install a new GENUINE Chevrolet gasket to
assure correct end clearance of the gears.

4. Install cover and attaching screws, Tighten



serews securcly and check to see that shaft
turns freely.

5. Install oil line to pump body loosely.

6. Place ail pump in block fitting aligning oil
lines and making sure drive slot aligns
properly with tang on distributor shaft, and
install vil pump retaining sleeve lock screw
and tighten it securely,

MNOTE: Make sure thot tapered end of
lock screw draws down inte hole in oil
pump hoady. Tighten lock nut securely.

7. Tighten oil pump to block oil line and pump
to screen oil line connector nuts securely and
replace vil pump screen.

CAUTION: Make sure oil lines fit properly
to eliminate possibility of shaft seizure
when tightened.

=

. Install oil pan using n new oil pan gasket,
Tighten oil pan flange holls to B-T% ft. lhs.
and oil pan corner bolts to 12% to 15 ft. The.
torque and refill with oil. Install flywheel
underpan extension and flywheel housing
underpan,

9. Install steering idler and third arm and

bracket assembly as outlined in Section 3.

PRESSURE STREAM AND SPLASH SYSTEM
CONNECTING ROD BEARING LUBRICATION

All 1949-52 and 1953 Standard 235 Engines

Proper lubrication of the econnecting rod bear-
ings depends upon accurate adjustment of con-
necting rod dippers, depth of oil pan troughs and
aiming nozzles in the oil pan.

The oil pans on both engine are the same; how-
ever, there is a difference in the length of the
engine stroke, When checking oil pan troughs
and dipper heights, use the gauges as listed below:

Tool No. Engine Displacement Model

J-069-2A 216.5 cubic inch All 1949-52

J-1514 235.5 cubic inch All 1950-52
1853 Standard

These gauges have “Go" and “No Go" limits
for the dipper height incorporated in them.

Checking Dipper Ileight

1. With oil pan removed, turn crankshaft until

connecting rod is at bottom dead center,

2. With the oil pan gasket removed, place the
two side pins of the gauge on the pan rail
adjacent to the connecting rod dipper being
checked.

. Slide the gauge over the dipper being checked
(fig. 25). If the dipper is properly adjusted,

w
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the low (or “Go") step of the gauge will pass
over the dipper, but the high {(or “No Go”)
step will not pass over it.

Fig. 25—~Chacking Connecting Red Dippar Height

4. If the low (or “Go") step of the gauge will
not pass over the dipper it may be lowered
by a light tap with a hammer.

5. If the high (or “No Go") step passes aver the
dipper, a new dipper should be installed,

Each connecting rod dipper should be checked
in this manner.

Checking Oil Pan Troughs

1. With the oil pan gasket removed, place the
gauge on the side rails with the center pin
exlending into the oil pan,

Fig. 26—Checking Oil Trough Depth

2, Slide the gauge so that the pin passes over

the edge of the trough at its center (fig. 26).

3. Check clearance between end of pin on gauge

and edge of oil trough. This should not ex-

ceed .015” if the trough is in proper adjust-
ment.

. If the gauge does not pass over the trough, it

'S
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may be corrected by carefully grinding the
edge of the trough,

5. If there is more than 015" clearance between
end of gauge and edge of oil trough, check
for loose spot welds where trough is welded
to the oil pan. A loose trough should either
be rewelded or the oil pan replaced.

Checking Oil Pan Nozzles

1. Install oil pan target gauge J-969-1 on the oil
pan with the target plate on the side of the
pan apposite the oil nozzles; locate the dowels
of the gauge in the screw holes in the oil
pan rail.

2. Insert water nozzle J-793-3 in the main oil
pipe.

3. Tip the oil pan aboul 45 degrees to prevent
the water from covering the ends of the
nozzles,

4. Open the water nozzle just enough to
straighten the waler streams at the ends of
the nozzles, If the oil nozzles are properly
adjusted, the waler stream will pass through
the centers of the target holes, Correct and
incorrect aiming of the nozzles is shown in
Figure 27.

| Ol PAN TARGET
| [WATER NO;

Fig. 27—Checking Aim of Oil Norsles

5. The aiming of the oil nozzles may be adjusted
by using the oil nozzle wrench J-793-5 (fig.
28). Continue adjusting and checking the oil
nozzles until each water stream passes
through the center of its target hole.

MAIN BEARINGS-ADJUST

In making shim adjustments to take up exces-
sive clearances, all shims may be removed if
necessary to obtain the proper running clear-
ances, providing there is no excessive fatigue,
distress, abrasion, erosion, nicks or damage

Fig. 20—Adjusting Aim of Ol Nozxles

from handling, excessive scratches, etc., in the
bearings or crankshaft journals,

In general, the lower half of the bearing shows
a greater wear and the most distress from fatigue.
If upon inspection the lower half is suitable for
use, it can safely be assumed that the upper half
is also satisfactory. If the lower half is fatigue
cracked to the point of near failure, both upper
and lower halves should be replaced. Never
should one-half be replaced without replacing the
other half,

If the running clearance of a bearing is still too
great with all of the shims rewoved, it will be
necessary to install both upper and lower bearing
halves, Should this become necessary the crank-
shaft journal should be checked with a microm-
eter for out-of-round, taper or undersize. Experi-
ence has shown that elearance increase from wear
in main bearings is not only due to bearing wear,
but is also due in part to crankshaft journal wear.

If the journal exceeds .001” out-of-round or
taper, the crankshaft should be replaced or re-
conditioned to an undersize figure that will enable
the installation of undersize precision

type bearings.
AMMETER METHOD

Adjustment of main bearings with the engine
in the vehicle, is extremely difficult due to the
mechanic’s inability to find adequate means of
turning the engine over by hand so as to get a
definite feel of bearing drag during adjustment.



In view of this fact and also in an effort to
eliminate the human element involved in this
type of adjustment, the following method of main
bearing adjustment is recommended to eliminate
all of these [actors and at the same time provide
a quick and accurate method of adjustment,

This pracedure,
and elimmates all the human element factor and
will provide for an accurate and uniform adjust-
ment of all bearings at all times.

In preparing a unit for adjustment by this
method it is imperative that the battery be in
good condition and each eell should show a mini-
mum hydrometer reading of 1.260. Hydromeler
readings below this figure will permit diserepan-
cies of ammeter readings.

After determining that battery gravity reading
is within proper working limit (minimum 1.260)
proceed with the bearing adjustment as follows:

1. Remove spark plugs and disconnect positive
cable from battery. Drain oil from oil pan
and remove pan.

2. With control handle on Battery Capacity
Tester in the “Off" position, connect positive
ammeter lead to the positive terminal of bat-
tery and negative ammeter lead to the posi-
tive battery cable previously disconnected
from battery lerminal.

CAUTION: Wrap negative ammeter lead
and positive batrery cable where con-
nected rogether fo prevent shorting.

3. Attach remote control switch to starter and
then turn control handle of Battery Capacity
Tester to starter position and check stabilized
eranking load. Record this reading as it will
be the base for the bearing adjustment
(fig. 29).

Fig. 29—Main Bearing Adjustment—Ammeter

sing an ammeter, is aceurate .-
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4 Remove bearing cap and remove one shim
from bearing, replace cap and torque holts
to 100-110 ft. Ib. and then recheck eranking
load. If cranking load is the same as the ini-
tial check, remove another shim and recheck.
When eranking load increases replace one
002" shim Lo bring cranking load back down
to original reading.

3. Repeat this procedure on remaining bear-
ings. When using the above procedure it is
nut necessary to loosen the bearing cap bolts
after the bearing has been adjusted before
proceeding with the adjustment of the next
bearing; this saves time in the complete main
bearing adjustment.

NOTE: It must be remembered that the
bose amperage demand (load) must be
established for the engine being worked
on, because there will be differences in
engines, starting motors and baMeriés
which will affect the initial base reading
of the ommater. Howevar, onee the hose
reading hos been established the proce-
dure for adjustment is the same; namely,
remove shims until the ammeter reading
increases, then replace one 002 shim,

By following the foregoing provedure the serv-
iceman can be sure the main bearings will be
properly adjusted—neither too tight or too loose,

OIL SEAL-REAR BEARING CAP-REPLACE

Sealing at the crankshaft rear bearing is made
very effective due to machining the rear bearing
cap and cylinder block to receive a wick type
seal (fig. 30).

KA
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Fig. 30—Rear Main Bearing Ol Seol w0y
To install a new wick seal in the rear main
bearing cap proveed as outlined below,
1. Remaove rear bearing cap.
2. Remove old seal from groove and make sure
¥roove is clean,
3. Insert new seal in groove with the fingers,
4. Using a rounded tool, roll the seal into the
groove.

NOTE: When rolling the seal start at one
end and roll it to the center of the
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WICK SEAL

Fig. 31=Rolling Reor Bearing Cop OIl Seal inta Greave

groove. Then starting from the other end,
again roll toward the center (fig. 31).

o

. Cut the small portion of the seal that pro-
trudes from the groove flush with the surface
of the bearing cap.

NOTE: To prevent possibility of pulling
seal out of groove a round block of wood
the same diameter as the cronkshaft
flange may be used to hold packing
firmly in place while the ends are being
cut off,

-

. 1f it should be necessary to replace the upper
half of the seal it will be necessary to remove
the engine from the chassis and remove the
erankshaft as outlined under “Major Service
Operations” in this section.

7. Replace cap and adjust bearing.

HARMONIC BALANCER AND TIMING
GEAR COVER
Removal

1. Drain radiator and disconnect upper and
lower radiator hoses,

5

- Remove radiator core to radiator core sup-
port bolts and remove radiator core. Lay
horns back out of the way.

[

. Remove bumper face bar.
. Disconnect parking lamps st junction block.

- Remove screws retaining lower catch plate
assembly to upper grille bar and grille sup-
port and remove catch plate.

oo

@

. Remove front fender to grille screws and
front fender to bumper filler panel screws.

. Remove front fender skirt to bumper filler
panel screws.

=2

8. Remove air duct baffle to bumper filler panel
screws.

9. Remove radiator grille and filler panel
baffle as an assembly.

10. Remove fan belt.

11. Remove engine front mounting bolts or side
mount bolts,

12. Place jack under front of engine and raise
engine approximately %% inch,

NOTE: This is necessary to allow har-
monic balancer puller head to clear the
radiater suppert cross member,

13. Install harmonie balancer puller J-1287 to
harmonic balancer and turn puller serew to
remove halancer and pulley assembly (fig.
32).

Fig. 32—Remaving Harmonic Balencer

14. Lower engine to normal position,

15. Remove bolis attaching steering idler and
third arm and bracket assembly to frame
cross member and drop down,

NOTE: Carefully note number of shims
used between bracket and cross member
to facilitate reassembly.
16. Drain oil frum oil pan and remove pan.
17. Remove timing gear cover attaching screws
and two bolts that are installed from the back

through the front main bearing cap and re-
move cover and gasket,

REPAIRS
Timing Gear Cover Oil Seal-Replace

1. Pry old seal out of cover from the front with
a large serewdriver,



2, Install new seal so that open cnd of the
leather is toward the inside of cover and
drive it into position with oil seal driver J-995
(fig. 33).

Installation

1. Make certain thal cover mounting face and
cylinder block front end plate face are clean.

2. Install timing gear cover centering gauge
J-966 over end of crankshaft.

OIL SFAI
DRIVER

Fig. 33—Installing Timing Geor Covar Oil Sanl

3. Coat the leather oil seal with light grease
and using a new cover gasket install cover
and gasket over centering gauge (fig. 34).

Fig. 34—Timing Gear Cover Instellation
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4. Install cover screws and two bolts through
bearing cap and tighten to 6-7% foot pounds
torque. Remove centering gauge,

NOTE: It is important that the centering
gauge be used to align the timing gear
cover so that the harmonic balancer in-
stallation will not damage the seal and
to provide uniform seal tension on the
hub of the balancer.

o

. Install new oil pan gaskets and end corks.
Carefully place the ail pan in position and
tighten pan bolts securely,

NOTE: Tighten oil pan corner bolts to
12%-15 foot pounds. Tighten flange bolts
to 6-7Y: fool pounds.

6. Install steering idler and third arm and
bracket assembly as outlined in Section 3.

7. Raise engine approximately % inch.
8. Remove puller serew from harmonic balancer.

9. Place driver adapter of puller J-1287 in start-
ing crank jaws of balancer. Install puller body
to balancer and tighten attaching screws
securely.

10, Position balancer on crankshaft so that key-
way aligns with key in crankshaft and drive
balancer onto shaft until it bottoms against
erankshaft gear using puller serew as a driver.

11. Remove puller screw and remove puller body
attaching bolts and puller body from balancer.

12. On 1949-51 models, lower engine, aligning
front mounting bolts with bolt holes in
frame cross member, install bolts and tighten
securely.

On all 1952-53 models, carefully lower en-
gine on side mounts, install bolts making sure
bolts have lateral clearance in upper mount-
ing bracket hole. Install flat steel washer and
nut. Tighten nut securely and install ecot-

ter pin.
13. With the wide fan belt used prior to 1953,
replace and adjust to give 33" defllection mid-

way between pulleys. The narrow belt used
on 1953 models should be adjusted to give
745"-%" deflcetion at this point (fig, 35).
14. Repl diator core, horns, h bolts
and tighten securely.
15. Replace upper and lower radiator hoses and
refill cooling system.

16. Install radiator grille and bumper filler panel
baflle, Install all screws and tighten securely.

17. Connect parking lamps and replace lower
catch plate but do not tighten catch plate
Screws,
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Fig. 35- Fan Belt Adjustment

18, Tower hood and align lower catch plate with
hood lock bolt. Raise hood and tighten cateh
plate screws securely.

19. Replace bumper face bar.

CRANKCASE VENTILATION

Positive crankecase ventilating units may be
used on all 1949-1953 models. Installation of this
unit will serve:

1. To prevent entrance of dust or dirt into the
crankcase on vehicles thal are operated in
dusty arcas. Dust and dirt in the crankease
and mlmL system will result in rapid wear of

in connecting rod bearings, piston
linder walls and other moving parts

rings,

NOTE: An oil bath air cleaner should
also be used in dusty areas.

2. To provide adequately controlled crankedse
ventilution on vehicles used continuously in
slow speed, door to door delivery and similar
type operations by effectively removing
haviful vapors which contaminate the oil,
also Lo provent corrosion and sludge forma-
Lion in the crankcase,

NOTE: A 181° temperature thermostat
should be wsed during cold weather op-
erations as a further oid in preventing
oil contamination sludge and corrosion.
Permanent anfi-freeze must be usod
when this thermostat is installed.

Operation

Paositive erankease ventilation is accomplished
by utilizing the vacuum created in the intake

manifold and the system features controlled eir-
culation of clean air through the crankcase and
valve chamber at all engine speeds and loads.
Clean air is drawn into the engine from the car-
buretor air cleaner through a ventilation valve
which regulates the amount of ventilation to meet
changing vperating cundxtmm To us:

it is important that the lrunk(_ se oil level be
correetly maintained and not aver filled.

When the positive crankease ventilation system
is installed on & Chevrolet engine an extra quan-
tity of air is permitted to enter the intake mani-
fnid below the carburetor. This may in some
tances resull in @ leaner air-fuel ratio in the
:ngine than is desirable.

On 1948 models equipped with Carter carbu-
retors it is recommended that the one step rich
metering rod be installed, to enrich the mixture.

On 1950-53 models equipped with either GM
Model “B" or “BC” Carburetor, no change in
carburetion should be made unless definite evi-
dence of loan mixture is experienced, If this con
dition is experienced, one step rich main metering
jet may be used in the carburctor.

Maintenance

The positive erankease ventilation system will
operale effectively as long as normal maintenance
is applicd. Due to the nature of the materials
carried by the ventilating system, the valve and
pipe are subject W fouling with sludge and carbon
[ormation.

At regular intervals of 10,000 miles or less,
depending on operating conditions, the metering
valve, the pipe running from the valve to the
intake manifold and manitold fitting should be
removed from the engine, disassembled and
cleaned thoroughly.

NOTE: Under cold weather operating
conditions, when vehicles are operated
al slow speeds with low engine tem-
peratures, more ropid accumulations of
harmful fumes may be present in the
angine. Under these conditions of opera-
tien the valve and tube must be cleaned
more frequently than specified above.
However, no specific mileage recommen-
dation can be mode under these condi-
tions. Frequency of cleaning must be
dictated by experience,

Disasseinble the valve (fig. 36) and clean the
valve parts with any good solvent cleaner and
blow dry with compressed air. The jiggle pin,
which floats in the center orifice of the valve, may
be snapped out of position by pressing on the end
of the pin so that the center orifice of the valve
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may be cleaned, The pin may then be snapped
back into position,

When reassembling the valve parts, be sure to
attach the spring on the valve by pushing the end
coil over the tapered end of the valve, over the
ridge and into the groove machined just under
the head of the valve. This is very important.
Unless the spring is properly assembled, the valve
will not contact the valve seal squarely and will
not close properly, consequently, the engine will
not idle properly due to the entrance of too much
air into the intake manifeld. If the spring has
been stretched the same trouble may oceur.

If improper action of the spring is suspected
due to spring being distorted, bent or etched from
corrosive action, the valve assembly should be
replaced. Clean the steel ventilator conneetion
tube and intake manifold eonnector with solvent
and blow dry with compressed air.

Remove oil filler tube and inspect for sludge
accumulation, if necessary burn clean, make sure
all holes in baffle inside of oil filler tube are vpen,
Inspect oil filler cap and gasket for sealing, if
necessary replace gosket as ventilating system
efficiency depends on a sealed cap at this point.

Inspect for and correct any air leaks at valve
rocker cover gasket, valve side cover gasket and
ventilator connecting tube and fitting to prevent
entrance of air,

Fig. 36—Positive Crankease Venlilation Valve

ENGINE TUNE-UP

One of the most important duties to perform
on modern high compression engines is proper
engine tune-up. This operation more than any
other determines whether or not the vehicle will
produce the maximum amount of economy. Onl:
by performing these operations and staying within
limits, elearances and specifications is it possible
to obtan the performance and economy built inte
the Chevrolet engine.

Compression

Before making any checks on an engine it
should be run for several minutes and allowed
to warm up. Lubricate the valve mechanism. The
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compression of each cylinder should be checked
first because AN ENGINE WITH UNEVEN
COMPRESSION CANNOT BE TUNED SUC-
CESSFULLY,

1. Turn the ignition off and pull the hand
throttle control out to open position or block
the throttle in an open position.

2. Remove all spark plugs from engine,

3. Insert compression gauge in a spark plug
hole and hold it tightly in position. Crank
the engine with the starting motor until gauge
reaches its highest reading, which requires
only a few turns of the engine,

4. Repeat this test on all cylinders and make
a note of the compression reading on each
eylinder.

5. Compression on all cylinders should be 110
pounds or better on all 1849-52 engines and
130 pounds or better with the engine hot on
all 1953 engines. All cylinders should read
alike within 5 to 10 pounds for satisfactory
engine performance.

Should a low compression reading be obtained
on two adjacent cylinders, it indicates the possi-
bility of a leak from one cylinder to the other,
usually caused by a leak at the cylinder head
paskot,

If the compression readings are low, or vary
widely, the cause of the trouble may be deter-
mined by injecting a liberal supply of engine oil
on top of the pistons of the low reading cylinders.

Crank the engine over several times, and then
take a second compression test. If there is practic-
ally no difference in the readings when compared
with the first test, it indicates sticky or poerly
seating valves. However, if the compression on
the low reading cylinders is higher and about
uniform with the other cylinders it indicates com-
pression loss past the pistons and rings.

The cause of low or uneven compression must
be corrected before proceeding with an engine
tune-up job,

Spark Plugs

Clean the spark plugs thoroughly, using an
abrasive type cleaner, If the porcelains are badly
glazed or blistered, the spark plugs should be
replaced. All spark plugs must be of the same
malee and number or heat range. 1949-52 engines
are equipped with AC 46-5 spark plugs and 1953
engines use a “colder” spark plug, AC 44-5.

Adjust the spark plug gaps to .035” using a
round feeler gauge.

CAUTION: In adjusting the spark plug
gap never bend the center electrode
which extends through the porcelain
center.
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Always make adjustment by bending the side
electrode. Install the spark plugs in the engine
using new gaskets whenever necessary and tighten
to 20 to 25 foot pounds tension. If torque wrench
is not available, tighten finger tight and 12 turn
more using new gaskets,

Plugs are of 14-millimeter size and care must
be exercised when installing or the sctting of the
gap may be upset.

Battery Test

Conneet the positive terminal of a voltmeter to
the starling swilch terminal and the negative
terminal of the voltmeter to a good ground.

Closé the starting motor switch and erank the
engine for 15 seconds. If the starting motor eranks
the engine at o good rate of speed during this
period with the voltmeter reading 5 volts or
better, it indicates a satisfactory starting circuit,
which includes the condition of the battery termi-
nals and cables. However, if the cranking speed
is slow, or the voltmeter reading is under 5 volts,
the starting motor, battery and battery terminals
should be checked individually to locate the
source of the trouble,

Ignition Distributor

1. Remove the spark plug wires {rom the dis-
tributor cap and examine the terminals for
corrosion. The wires should be checked for
damaged insul; n and oil soaked condition.

2 Remove the distributor cap. Cheek the cap
and distributor rotor for cracks or burned or
pitted contacls.

3. Check the distribulor aulomatic advance
mechanism by turning the distributor cam in
a clockwise direction as far as possible, then
release the cam and see if the springs return
it to its retarded position. If the cam does not
return readily, the distributor must be dis-
assembled and the cause of the trouble
corrected. See Section 12 for “Distributor
Repair.”

4. Examine the distributor points, Dirty points
should be cleaned, and pitted or worn points
thould be replaced. Check the points for
alignment and align them if necessary

5. Crank the engine until the distributor point
cam follower rests on the peak of the cam,
Adjust the point gap (fig. 37) using a feeler
gauge. This operation must be performed
very accurately because it affects the point
dwell or length of time the points remain
closed in operation and, in turn, ignition coil
performance.

NOTE: The standard point sefting an
1949-52 distributors, is .018” When new

points are installed, adjust points to
022" because the cam follower will
weoar down slightly while seating te the
cam. The standard paoint setting on 1953
engines is ,019” for new points and
015" for used points. ®hles

6. Crank the engine until the cam follower is
located between the cams. Hook the end of a
distributor point scale over the movable point
and pull steadily on the spring scale until the
poinls just start to open. At this pomnt the
reading on the seale should be between 17
and 21 ounces for 1049-52 distributors and 19
to 23 ounces for 1953 distributors,

Fig. 37—Adjusting Distibuter Paints

7. Check to see that the vacuum spark control
wperates [reely by turning the distributor
body counterclockwise and see that the spring
returns it to the retarded position, Any stiff-
ness in the operation of the vacuum spark
control will affect the ignition timing.

8. Install the rotor and distributor cap to the
distributor body and spark plug wires to cap.
Make sure that the terminal of the primary
wire at the ignition coil and distributor are
clean and tight,

Coil and Condenser

The ignition coil and condenser should be
checked following the instructions given by the
manufacturer of the test equipment being used.



Ignition Timing

L. Set the octane selector at “0" on the scale
(fig. 38) and attach a Neon Timing Light to
the No. 1 spark plug and a good ground, Start
the engine and run it at idling speed with
Tight aimed at {lywheel housing opening.

2. Loosen distributor clamp and rotate distribu-
tor body clockwise or counterelockwise until
the steel ball in the flywheel lincs up with
the pointer on the flywheel housing.

3. Tighten distributor ¢lamp serew and remove
timing light.

NOTE: 1953 engine ignition timing is 2°
after top center and 194952 enginos are
timed 5° before lop center,

Fuel Pump

1. Remove pump filter bowl and screen and
wash them thoroughly in cleaning solvent

Fig, 38—Octons Selector

2. Reassemble bow! and sereen making sure that
the cork gasket is in good condition and prop
erly seated

3. Tighten all fuel pump connections,

Air Cleaner

. Remove cover wing nut, cover and filler
element,

2. Wash filter clement thoroughly in cleaning
solvent,

3. Let clement dry and dip in cloan engine oil
and allow excess oil o drain.

4. Install element and cover and secure with
wing nut,

NOTE: If oil bath air cleaner is used, see
instructions under “'Fuel Section."
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Positive Crankcase Ventilation

On those models that are equipped with posi-
tive crankcase ventilation, perform maintenance
operations as outlined under “Positive Crankease
Ventilation-Maintenance.”

Carburetor

1. Remove carburetor from engine, disassemble,
inspect and reassemble as outlined in “Fuel
Section.”

2. Reassemble carburctor and air cleaner 1o the
engine. Tighten carburetor stud nuts to 10-15
ft. 1b. torque.

Manifold Ileal Vulve

1. Unhaok the thermostat spring from its anchor
pin and check the adjustment.

<

Proper adjustment and hook up requires
only % turn of the spring from its unhooked
position to slip il over the anchor pin.

NOTE: Should this spring be distorted in
any way it should be replaced.

3. Check valve shaft to make sure it is free in
the manifold. If shalt is sticking, free it up
with kerosene containing a small amount of
baking soda.

Valve Adjusiment
All Engines Except Powerglide

1. Start the engine and while it is warming up,
tighten cylinder head bolts, rocker shaft sup-
port bolts and nuts and the manifold bolts
and nuts.

NOTE: Cylinder head bolts should he
tightened to 70-80 foot pounds on 216
engines and 90-95 foot pounds on 235
engines and rocker shaft support bolits to
25-30 foot pounds.

2. Normalize the engine and adjust the valves
according to procedure in this section under
“Valve Adjustment.”

Tdling Adjustment (Carler Carburetor)

1949 Models

1. Warm up engine to normal aperating
temperature.

2, Attach vacuum gauge to intake manifold
fitting,

d. Set idling speed to approximately 450-500
RPM by adjusting stop screw on carburetor
throttle lever.
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4. Turn idling screw gradually to right or left to
give highest reading on vacuum gauge. This
reading should range between 17 and 21
inches.

5. If engine idles too fast after this adjustment,
readjust throttle stop screw until correct
idling speed is obtained.

Tdle Mixture Adj
1950-53 Models
1. Screw idle adjusting screw all the way in.

CAUTION: To preveni scoring or grooving
the needle on the adjusting scraw, do not

(Rochester C )

2. Back off the idle adjusting serew 1 to 2l
turns,

3. Allow engine to idle.

4. Turn screw either way from this position
until best idle point is reached.

Idle Speed Adjustment

1. Make sure that the accelerator and throttle
linkage 18 free so that throttle stop screw is
against the stop.

2. Turn serew in or out to obtain an idling
speed of 450 to 500 revolutions per minute
for the 216 and 19563 standard 235 engines and
425 to 450 revolutions per minute for the
Powerglide engine with the transmission in
drive range.

3. Recheck idle mixture adjustment so that the

MAJOR SERVICE

ENGINE
Removal

1. Drain radiator and eylinder hlock and re-
move hose connections,

2. Drain oil pan and transmission. Where Pow-
erglide transmission is used, also drain sump,

3. Disconnect hood springs and hinges and re-
move hood.

4. Disconnect battery ground strap from eylin-
der head, disconnect live battery cable from
battery and remove hattery.

5. Remove the radiator core from the radiator
core support.

6. Disconnect wiring harness from right junc-
tion block and pull harness through header
bar.

7. Remove radiator core support and header
bar.

8. Remove battery cable and ammeter wire
from large terminal on solencid and starter

idle speed adjustments, in combination with
each other, produce a smooth idle at the
required RPM's,

Cooling System

1. Tighten all cooling system hose connections
and check for indications of leakage,

2. Check fan belt for proper tension and adjust

il necessary. See “Cooling System” for Fan
Helt Adjustment.
NOTE: With correct adjustment, a light
pressure on the belt at a point midway
between the pulleys should cause %"
maximum deflection with the wide belt
used prior to 1953 and a %" maximum
deflection with the narrow belt used on
1953 models.

Current and Voltage Regulator

Check the adjustment of the current and
voltage regulator as outlined in Section 12 of
this manual,

Road Test

Afller completion of the above operations, the
vehicle should be road tested for performance.
During this test the octane selector should be
adjusted for the grade of gasoline being used. For
peak performance and maximum gasoline econ-
omy, the octane selector should be set so the
engine will produce a slight “ping” on accelera-
tion to wide open throttle.

OFERATIONS

wire from small terminal and disconnect wire
to coil.
9. Disconnect gasoline line from fuel pump.

10. Remove the generator and field wires from
the generator,

11. Remove air cleaner and disconnect choke and
throttle control cables from carburetor on
1949 models and choke cable on 1950-52
models except 1952-53 models with automatic
chuke carburetor.

12. Disconnect line to oil pressure gauge and re-
move temperature element from the cylinder
head,

13. Disconnect windshield wiper vacuum line,
and on 1950-33 models using Powerglide,
remove transmission vacuum line.

14. Remove exhaust pipe from manifold,

15. Disconnect accelerator pedal from accelera-
tor rod, and remove bell crank from under
side of the toe kick pan on 1953 models.



16.

20.

2L

2.

2.

On all models having 3-speed transmission,
disconneel transmission control rods from
shifter levers at transmission side cover. On
models with Powerglide transmission, dis-
conneet transmission control rod from trans-
mission control rod bell crank.

Disconnect speedometer cable from transmis-
sion and on models with 3-speed transmission,
disconnect clutch link to clutch pedal arm.

. Remove clevis pin and separate split link on

end of hand brake lever rod from bell crank,
Then push hand brake lever rod into driver's
compartment.

. Disconnect parking brake rod from idler

lever and drop idler lever, cables and spring.
Remove bolts from universal bell retainer
and slide collar and ball back on propeller
shaft housing.

Place jack under propeller shaft, and remove
cap serews which fasten front trunnion bear-
ings to the front yoke, remove bearings and
split the joint and lower front end of propel-
ler shaft,

Remove rocker arm cover, disconnect oil line
from rocker arm connector, remove rocker
arm attaching bolts and stud nuts and remove
rocker arm, shaft assembly and push rods.
On models with 3-speed transmission, re-
move the fourth cylinder head bolt from the
rear on the left side and the third bolt from
the rear on the right side. On models with
Powerglide transmission, remove the second
eylinder head bolt from the rear on the left
side and the fourth bolt from the rear on the
right side. Then, using lift kit J-4536, install
the proper lifting tool (fig. 39) and raise en-
gine slightly.

. On 1949-51 models, remove bolts attaching

engine side support cushions, front engine
mounting bolts and rear transmission support
to frame cross member bolts.

On 1952-53 models, loosen engine side
mount through bolts, and remove side mount
to frame bolts, Remove rear transmission
support to frame cross member bolts,

NOTE: Make o note of the number of
shims used, if any, between mounting
bracket and frame side member so that
same number may be replaced when in-
stalling engine.

On 1950-53 models that are equipped with
Powerglide transmission, clean dirt around
filler tube and dip stick and transmission side
cover and remove bolt which halds filler tube
in position. Remove filler tube and dip stick.

NOTE: Use masking tape or a rubber
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stopper to cover filler tube hole in side
cover.

26. Raise the engine and transmission assemhbly

from the chassis as a unit.

27. Remove crankcase ventilator pipe and on

1952-3 models, remove side mount to crank-
ease bolts and remove mounts.

28. Remove starting motor, generator and fan
belt.

of Engine Lifting

Disassembly

1. Mount engine in an engine stand and clamp
it securely so that the engine can be turned
over when necessary and remove the lifting
attachment.

. On all 1949-52 models equipped with a 3-
speed transmission, proceed as follows:

a. Hemove flywheel underpan extension and
buolts attaching transmission to eluteh hous-
ing. Remove transmission.

5

NOTE: Support the transmission as the
last mounting bolt is removed and as
it is being pulled away from the engine
to prevent domage to clutch disc.

b. Remove clutch release link from clutch
fork.

¢. Remove throwout bearing from clutch fork
and remove fork by forcing it away from
ball mounting with a large screwdriver.
Install eluteh pilot K-411 to support clutch
during disassembly. Loosen clutch to fly-
wheel bolts a turn at a time (lo prevent
distortion of clutch cover) until the dia-
phragm spring pressure is released. Re-
move all bolts, pilot tool, cover assembly
and dise,

e. Remove the flywheel and clutch housing.

a
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3. On all 1950-53 models equipped with a
Powerglide transmission, proceed as follows:
a Remove two upper transmission to cons
verter housing bolts, install lift sling
J-4262 and attach chain hoist to lift sling.

b. Remove spark plugs and wires, and re-
move flywheel cover and flywheel under-
pan extension,

¢. Using tool J-4281 to turn engine over,
remove six flywheel to converter bolts
working through bolt access hole on left
side of flywheel housing adjacent to cyl-
inder block drain cock.

NOTE: Do nol remove convarter cover
bolts which extend through holes in
flywheel.

d. Remove converter housing to flywheel
housing bolts and separate transmission
assembly from engine. On 1953 Power-
glide transmissions install converter as-
sembly holding tool J-5384.

4. Remove spark plug wires and spark plugs
from those models where 3-speed transmis-
ston iy used,

5. Remove coil and octane selector retaining
screw and disconneet vacuum line from vac-
uum spark control. Lift the distributor up out
of engine.

6. Disconnect gas line from fuel pump, remove
fuel pump mounting bolts and fuel pump,

7. Disconnect fuel and vacuum lines from clip

at water outlet and from carburetor and

remove lines.

Remove push rod cover and il gauge rod.

9. Remove two bolts attaching water outlet to
thermostat housing and remove water outlet
and thermostat. On Powerglide models re-
move oil cooler and oil covler lines,

=

10, Remave two baolis attaching thermostat hous-
ing to eylinder head and remave housing.

11. Remove water pump retaining bolls and
remove gencrator brace and pump.

12. Attach harmonic balancer puller J-1287 to
balancer and turn puller serew to remove
balancer and pulley assembly (fig. 40).

13. Disconnect thrattle rod from carburetor and
aceelerator control lever und remove throttle

14. Remove accelerator control lever stud and
accelerator control lever from cylinder block.

15. Remove carburetor attaching nuts and car-
buretor.

16. Remove nuts and/or capscrews attaching
manifold to cylinder head and remove mani-
fold assembly and gaskets.

11,

18,

19.

20.

2L

22.

23.

24.

26

2%

30.
3L

4

Y 3
HARMORIC .
g

Fig. 40=Harmonic Boloncer Puller and Driver

On 1949-52 models and 1953 standard 235
engines, remove screws attaching vil distrib-
utor to block and remove cover, gaskel; plate
with valve and gasket.

On 1950-53 models with 235 cubic inch
engine, disconnect rocker arm shaft oil line
al cylinder block and remove oil line,
Remuve valve lilters,

Remove the cylinder head attaching bolts,
cylinder head and gasket.

Using valve lifter KMO-842, compress the
valve springs and remove valve keys, spring
caps, oil seals, springs and valves.

Turn the block assembly over in the engine
stand and remove oil pan atlaching screws,
oil pan and gasket.

Remove the timing gear cover attaching
screws and the two bolts that are installed
from the back through the front main bear-
ing cap and remove cover and gasket.

Pull the crankshaft gear with gear puller
T126-R by attaching it to the gear and turn-
ity the puller handle (fg. 41).

. Remave the two camshaft thrust plate screws

by working through the two holes in the
camshaft gear.

Remove the camshaft and gear assembly by
pulling it out through the front of the block

NOTE: Support shaft carefully when re-
moving so as notl to damage camshaft
bearings. Doy

Remove the engine front mounting plate
attaching screws and remove plate and gasket.

. Disconnect oil pump to block and oil pump to

screen il lines from pump and block fitting
and remove oil line.

. Remove oil pump refaining screw and re

move oil pump.
Remove oil sereen and body assembly.
Remove oil pump cover attaching screws,



e
1<

35.

Fig. 41—Remaving Cronkshafl Gear

cover, gasket, idler gear and drive gear and
shaft.

. Check the connecting rods and pistons for

cylinder number identification and, if nec-
essary, mark them.

. Remove connceling rod pal nuts, nuts, oil

dippers (on those models so equipped) and
rod eaps. Push the rods away from the crank-
shaft and install caps and nuts loosely to their
respeetive rods.

Push piston and rod assemblies away from
crankshaft and out of the eylinders. If piston
rings strike ridge at top of eylinder, remaove
ridge Lo prevent damaging piston ring lands.

NOTE: It will be necessary te turn the
crankshaft slightly to disconnect some
of the rods and to push them out of the
cylinder,

Remove piston rings by expanding them and
sliding them off the ends of the pistons.

NOTE: 1953 Powerglide engines are
equipped with oil ring expanders.

Clamp the piston in a piston vise J-1218 (fig.
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42), remove the connecting rod to piston pin
clamp bolt and push the piston pin out (all
L N) .

Fig. 42—Piston in Piston Vite

37. Remuve main bearing cap bolts and remove
the bearing caps and shims.

38. Lift the crankshaft out of the block and
place it where it will not get damaged.

30, Laft bearing shells from block,

Cleaning and Inspection

1. Wash all parts thoroughly in cleaning sol
vent.

2. Remove main il gallery plugs located one at
left front and one at left rear face of eylinder
block on all 1949-52 models with a 216 cubic
inch engine. All 1950-53 Powerglide models
with a 235 cubic inch engine have, in addition
to this main gallery, another oil gallery on
the right side of the engine for distribution
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of oil to the hydraulic valve lifter. Remove
all four plugs on these models. These oil
passages should be thoroughly cleaned either
by using compressed air or a wire brush.
Plugs may casily be removed with a sharp
punch or they may be drilled and pried out.

3. Clean all oil passages in the cylinder block
by blowing them out with compressed air.
It is good practice o blow them oul sepa-
rately. This can be done by plugging the
holes in three of the bearings and placing
the nozzle of the air gun in the oil inlet of the
cylinder hearing ofl passages Continue this
until all passages are clean, Blow through the
passages to the camshaft bearings and poss-
age to valve lifter oil gallery on Powerglide
engines.

4. Blow out the rocker arm shaft oil line. Blow
out the pipes in the oil pan

5. Clean carbon from piston heads, ring grooves
and inside of piston head. Clean carbon from
cylinder head combustion chambers and
valve ports with earhon removing hrush
KMO-7004. Clean wvalve guides with valve
guide cleaner KMO-122. Clean valve stems
and heads on a buffing wheel,

6. Check the cylinder block for cracks in the
eylinder walls, water jacket and main bear-
ing webs.

7. Check the cylinder walls for taper, out-of-
round or cxeessive ridge al top ol ring
travel, This should be done with a dial indi-
cator (fig. 43). Set the gauge so that the

Fig. 43—Checking Cylinder Bore with Diol Gauge

12.

16.

18

thrust pin must be forced in aboul %" to
enler gauge in cylinder bore, Center gauge
in cylinder and turn dial to “0”. Carefully
wurk gauge up and down cylinder to deter-
mine taper and turn it to different points
around eylinder wall to determine the out-
of-round condition,

Set the indicator to the standard cylinder
size using a pair of micrometers. Then, by
checking the eylinders, the oversize pistons
required and the smount necessary to he re-
moved from the eylinders ean be determined.
Inspect the main bearings for wear or dam-
age thal would make replacement necessary.

. Inspeet eamshalt bearings for wear or dam-

age that would make replacement necessary,

NOTE: Camshaft bearings should not be
removed trom the case unless new bear-
ings are to be installed.

Tnspect the camshaft for damaged cams or
bearing journals. If the journals are out-of-
round more than 001”7 the shaft should be
replaced. Check the fit of the camshaft in
the bearings.

Inspeet the crankshaft journals and crank
pins for roughness and scores. Check them
with a micrometer for out-of-round or taper,
1f out-of-round more than .001” or tapered,
the shaft should be replaced or reconditioned,
Inspect the connecting rod bearings for dam-
age thut would make replacement necessary.
Determine whether or not pislons are to be
replaced. New piston assemblies and rings
are required when the eylinders are to be
honed or rebored. If the pistons are to be
used again, cheek the piston pin fit.

Inspect the timing gears for excessive tooth
wear and for loose hub in camshaft gear.
Inspeet the camshaft thrust plate for exces-
sive wear

Check the cylinder head for being warped,
for having clogged water passages, cracked
valve seats or worn valve guides.

. Inspect the manifolds for excessive carbon

in the ports. Check the operation of the heat
control valve and make sure that the gasket
between the manifolds is in good condition,
Inspect the oil pump gears for wear, check
the shaft for looseness in the housing and the
inside of cover for wear that would permit
ail to leak past end of gears,

Instructions for inspection and repair of the
fuel pump, carburetor, awr cleaner, gener-
ator, starting motor, distributor, clutch and
water pump will be found in their respective
sections of this manual.



REPAIRS

Some of the following repair aperations may
not be required on all engine overhauls, depend-
ing upon the result of the inspections made. In
making some of the repairs, certain engine
assembling operations must he performed; there-
fore, the assembling operations will start with
the engine partly assembled as covered under
repair operations.

Cylinder Conditioning

If the cvlinder block inspection indicated that
the block was suitable for continued use except
for out-of-round or tapered cylinders, they can
be conditioned by honing or boring and hening,

High limit standard size pistons are available
for service use so that proper clearances can be
obtained for slightly worn cylinder bores and
blocks requiring enly light honing to clean up the
bores. The 1953 Powerglide engine has [our
standard size pistons available for service under
two part numbers. These aluminum pistons are
selected by weight and size and are unitized in
groups of six for service usage, Cast iron pistons
used on 1949-32, 216 engines and 1950-53, 233
standard engines are serviced in .010", .020”, 030"
and 040" oversizes. Aluminum piston for 1953
Powerglide engines are serviced in .020”, .030”
and 040" oversizes. If the eylinders were found
to have less than 005" taper or wear they can be
conditioned with a hone and fitted with the high
limit standard size pistons. If more than 0057
taper or wear they should be bored and honed to
the smallest oversize that will permit complete
resurfacing of all cylinders. The use of a dial
gauge set up with a pair of micrometers ta the
standard cylinder bore size as outlined under
“Cleaning and Inspection,” will aid in determin-
ing the size pistons for which the cylinders must
be bored.

Cylinder Boring

1. Before using any type boring bar, the top of
the cylinder block should be filed off to re-
move any dirt or burrs. This is very im-
portant, otherwise the boring bar may he
tilted which would result in the rebored
eylinder wall not heing at right angles to the
crankshaft.

2. In Chevrolet engines, the piston to be fitted
should be checked with a micrometer, meas-
uring just below the lower ring groove and
at right angles to the piston pin. The eylin-
der should be bured to the same diameter as
the piston,

3. If a micrometer is not available to measure
the piston, the cylinder should be bored .002
less than the overize piston to be fitted, For
example, when fitting a .020” oversize piston,

ENGINE ASSEMBLY 6-35

the eylinder should be bored .018” oversize.

4. The instructions furnished by the manufac-
turer of the equipment being used should be
very carefully followed.

Cylinder Honing and Pision Fitting

1. When the cylinders are to be honed only for
high limit standard size pistons or for final
finishing after they have been rebored to
within .002” of the desired size, they should
be finish honed and polished with a hone
similar to the one shown in Figure 44. This
is an expanding type hone with the blades or
stones expanding when the nut on top of
the hone is turned. Rough stones may be
used at first and fine stones for the polishing
operation.

Fig. 44—Cylinder Mone

=3

. Place the hone into a cylinder bure and ex-
pand the stones until the hone can just be
turned by hand. Connect a %" electrie drill
to the hone and drive hone at drill speed
while slowly moving hone up and down
entire length of cylinder until hone begins to
run free, During this operation a liberal
amount of kerosene should be used as a
cutting fluid to keep the stones of the hone
clean.

3. Expand the stones out against the cylinder
bore and repeat the honing operation until
the desired bore diameter is oblained.

4. Oceasionally during the honing operation the
eylinder bore should be thoroughly cleaned
and the piston selected for the individual
cylinder checked for correct fit

. On 1949-52 engines and 1953 standard engines
correct piston fit is determined by placing a
long, %" wide feeler along the side of the
piston 907 around the piston from the piston
pin (fig, 15) and inserting the piston and
feeler into the cylinder bore. The piston
should push through the cylinder with light
pressure when a 002" feeler is used and
should lock with a 003" feeler.

On 1953 Powerglide engines check fit of the
aluminum pistons in the following manner:
a. Invert the piston, skirt end up, and place

o
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FEELER STRIP

N
s

Fig. 45—Filting Cast lron Plstons

a .0015” by %" wide feeler ribbon, part of
piston fitting gauge and scale tool, J-5513
on the side of the piston 90° from the
piston pin holes.

b. Insert the feeler ribbon and inverted
piston into the cyinder bore so that the

Fig. 46—Fitting Aluminum Plstons

center of the piston pin is flush with the
top surface of the eylinder block. Keep
the fecler ribbon straight up and down
and keep the piston pin parallel with the
crankshaft axis.

e. Pull the feeler gauge straight up and out,
noting at the same time the scale reading
which should be between 7 and 18 pounds
(fig. 46).

d. If the scale reading is greater than the
maximum allowable pull, try another pis-
ton or lightly hone the cylinder bore to
obtain the proper fit.

€. Should the scale reading be less than
the minimum allowable pull, try another
piston, or if standard size, try a standard
high limit piston. If proper fit cannot be
obtained, it will be necessary to rehore
the cylinder to the next oversized piston.

f. Mark each piston after fitting to cor-
respond with the eylinder to which it
has been fitted. This will assure proper
installation.

6. Permanently mark the piston for the cylin-
der to which it has been fitted and proceed

1 hone cylinders and fit the remaining

pistons.

CAUTION: Handle the pistons with care
and do not attempt to force them through
the cylinder until the eylinder has been
bored to correct size as this lype piston
can be distoried through careless
handling.

-

. Clean the eylinder hores and block to re-
move all cuttings.

Piston Pin Fitting

All new Chevrolet pistons are serviced with
properly fitted piston pins and bushings; there-
fore, pin fitting is unneccessary when new pistons
are installed. Where eylinder condition and piston
fit justify the use of old pistons, it may be desira-
ble to install new piston pins which are available
for 1949-52 engines and the 1953 standard engine
in .0015”, .003”, .005” and .010” oversizes, New
piston pins are available for 1453 Powerglide
engines in .0015”, 003" and .005” oversizes. Cor-
rect alignment of the bushing bores is essential;
therefore, the following procedure should be care-
fully followed.

NOTE: 1953 Powerglide aluminum pis-
tons are not equipped with pisten pin
bushings. The piston pin bore is reamad
to size,



1. Place the piston pm bushing reaming fixture
J-965 in a bench vise.

2. Adjust the expansion reamer for a light cut,

3. Insert the reamer in the piston bushings and

start the reamer pilot inlo the guide in the
Te.

4. Hold the piston in the V-block of the fixture
with one hand and turn the reamer handle
with the other hand until the reamer has
passed through both bushings (fig. 47).

REAMING
= HXIURE

Fig. 47—Reoming Piston Pin Bushings

5. Expand the reamer by casy stages and re-
peat the reaming operation until the piston
pin is fitted. The proper fit of the piston pin
in a cast iron piston is a “thumb push” fit as
shown in Figure 48.
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Piston pins are fitted to aluminum pistons used
in the 1953 Powerglide engine in the following
manner:

1. Stabilize the temporature of the piston and
piston pin by immersion in oil at 707 F.

2. Wipe the piston and pin dry, and lightly coat
the pin with an oil film.

3. Place one end of the pin in either boss,

4. The fit must be such that the pin will hold its
own weight in cither boss and yet permit
movement under thumb pressure in its final
position.

5. If pin is too tight, lightly hone pin hole,

6. If pin is too loose, hune Lo next oversize pin,
After fitting the first piston pin, the other
bushings may be reamed quickly by reduc-
ing the diameter of the reamer approxi-
mately .0005” (half a thousandth) by back-
ing off the expansion serew. This permits
quick roughing out of all bushings leaving
about half a thousandth for the finish cut.

T. It is good practice to check the diameter of
all piston pins with a micrometer. In case
there should be a slight variation in diam-
eter, consideration must be taken when ad-
justing the reamer for the finish eut.

8. The purpose of the piston pin reaming fix-
ture is to make sure that the piston pin bush-
ings will be reamed at right angles to the
gkirt of the piston, assuring proper alignment
of the piston in the cylinder.

CAMSHAFT

The camshufll bearing journal sizes are as fol-
lows: front, 2.0282"-2,0292”; front intermediate,
1.9657"-1.9667"; rear intermediate, 1.9032"-1.9042";
rear, 1.8407"-1,8417".

These di i should be checked with a
micrometer for an out-of round condition, If the
journals exceed 0017 out-of-round, the camshaft
should be replaced.

The camshaft should also be checked for align-
ment. The best method is by use of “V” blocks
and a dial indicator (fig 49). The dial indicator
will indicate the exact amount the camshaft is
out of true. If it is out more than .002"” dial indi-
cator reading, the camshaft should be straight-

Fig. 48—Fitting Piston Pin—Casl lran Piston

Fig. 49—Checking Camshaft Alignment
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ened. When checking, the high reading of the dial
indicator indicates the high peint of the shaft.
This point should be chalk marked to tell exactly
where to apply pressure when straightening.

NOTE: During the straightening opera-
tion, care should be taken lo protect the
bearing journals and prevent damage of
their surfaces.

After the camshaft has been straightened, it
should be rechecked to be sure it is within .002"

dial indicator reading for alignment.

BEARINGS

All four of the steel backed, babbitt lined cam-
shaft bearings are pressed into the crankcase and
staked in place 1o prevent rotation or endwise
movement in the bores. The camshaft bearings
are lubricated through holes that line up with oil
passages leading from the main bearings.

Replacement of these bearings is seldom neces-
sary; however, if the inspection previously made
indicates that replacement is necessary the cam-
shuft bearing removing and replacing tools shown
in Figure 50 must be used. These tools are not
considered essential as far as dealer operation is
eoncerned and when (his job is necessary they
may be obtained from the Chevrolet Zone Offices.

<.
4

Fig, 50_Camshaft Bearing Removing and Replacing Tosls

1. Reamar 4, Extanyion Handle

2. Ramoving and Replacing Bur 3. Bracko)

3. Removing and Replocing Slee 6. Handle and Thrust Baaring
7. Stoking Toal

Removal

1. With camshalt removed, drive out expansion
plug from eylinder block at the rear of the
rear camshaft bearing, by driving it out {rom
the inside,

. Assemble the camshaft bearing remover
bracket loosely to the rear of the cylinder

lock.

[

3. Start the bearing puller bar through the front
bearing and install the puller sleeve for each
bearing over the bar before it passes through
that particular bearing. Then pass the bar
through the hole in the bracket. Tighten the
bolts that hold the bracket to the eylinder

block, Then install the thrust bearing and
puller handle on the end of the bar,

4. Turning the puller handle clockwise will now
remove all four bearings at one time, An
extension handle iz provided o aid in start-
ing bearings that may have ecorroded in the
block.

Replacement

1. To make sure that the oil holes in the cam-
shaft bearing bores will line up with the oil
holes in the camshaft bearings after the bear-
ings have been installed, mark the position of
the oil hole in the bore on the front face of
each bearing bore. sowues

. Place puller sleeve and new front camshalt
bearing over the puller bar and start the bar
through the front bearing bore. Place the
puller sleeve with a new bearing over the bar
before passing the bar through the other
bearing bores in the cylinder block. Pass the
end of the bar through the puller bracket,
install the thrust bearing and turning handle,

3. Line up the oil holes in cach bearing with the

il hole location marks previeusly made. All
four bearings can now be pulled into place
at the same tlime.

4. Remove the puller bar and bracket and stake

each bearing into the hole provided in the
bore for that purpose,

5}

Reaming

The special camshaft bearing line reamer has
all four cullers mounted on one bar so that all
bearings will be in perfect alignment after the
reaming aperation.

1. Pass the reamer through the first, second and
third bearings. Turn the eylinder block to a
vertical position so the reamer will feed
through the bearings by its own weight. Then
start the reamer cutter into all four bearings
and turn the reamer slowly until the cutters
have passed through the bearings, While the
bearings arc being rcamed, a liberal amount
of kerosene should be used to wash out all
metal cuttings,

2. Remove the reamer by pulling it back through
the bearings, at the same time turning the
reamer slowly in the same direction as when
reaming the bearings.

3. Blow all cuttings from the bearings with com-
pressed air and wash cylinder block out
thoroughly with cleaning solvent. Blow out
all oil passages. Install the camshaft and
check all bearing clearances with a narrow
feeler gauge, The proper clearance is from
0027 to 004", Install a new camshaft end



plug in the back end of the cylinder block at
the rear camshaft bearing.

NOTE: Comshaft end plug must be as-
sembled flush to /33" deep from clutch
housing face of case.

01l

—~HEAR BEARING-UFI'ER

The upper hall of the rear bearing cap oil seal,
located in the eylinder block, ean only be re-
placed with the crankshaft removed from the

0il Seal-Rear Bearing Cap” under “Minor
Service Operations” for replacing oil seal in bear-
ing cap.
1. Remove old wick seal from groove in block
and make sure groove is thoroughly cleaned.
2. Install new wick seal in groove with the
fingers.
Use a rounded tool and roll the seal into the
groove starting at one end and rall it to the
center. Then starting from the other end
again roll to the center.
4. Cut the small portion of the seal that pro-
trudes from the groove off flush with surface
of the bearing

NOTE: A round block of wood the same
diameter as the crankshaft lange should
be used to hold the packing firmly in
position in the groove while the ends
are being cut off.

CRANKSHAFT

The crankshaft main bearing journal and con-
nueling rod journal sizes are as follows: front,
.68357-2.6845"; frount intermediate, 2,7145"-
2.7155"; vear intermediate, 2.74557-2.7465"; rvar,
27765"-2.7775"; connecting rod journal, 2.3117-
22

These dimensions should be checked with a
micrometer for out-of-round taper or undersize,
If the journals execed 0017 out-of-round or taper
the erankshaft should be replaced or recondi-
tioned to an undersize figure that will enable the
installation of undersizo precision type bearings.,

The ecrankshaft should also be checked for
runout. To perform this aperation, support the
crankshaft at the front and rear main bearing
journals in “V" blocks and indicate the runout
of both the rear intermediate and front inter-
mediate journals, using a dial indicator. The
runout limit of each of these journals is .002”.
If the runout exceeds .002” the crankshaft must
be straightened.

MAIN BEARINGS

Precision 1ype main bearings used as service
replacement are of high quality with close toler-
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ances of fit and will not require line reaming on
installations. The close dimensional tolerances
assure an equalized bearing surface al all points
on the crankshaft when replaced in sets.
Beurings are available in standard sizes and
undersizes of 0027, .010”, .020” and .030”.
1. Remove old bearing shells if not already re-
moved [rom eylinder block and caps.

e

 Tratall (e Aow Beseng SHl i6 e colliides
block and caps,

NOTE: Main bearing shells with oil holes
are the upper halves of the bearing
shells and are inserted hetween the
erankshoft and cylinder block.

3. Lubricate all four bearings and carefully
place the crankshaft in the bearings.

4, Check the end play by forcing the crankshaft
to its extreme rear position, cheek at the rear
gide of the rear intermediate bearing with a
feeler gauge (fig. 51). This clearance should
be from .003" to .009”.

Fig. 51—Checking Crankchaft End Ploy

5. Place three .002” shims on each side of each
bearing and install the caps.

NOTE: The intermediate bearing caps are
marked “F" and “R" for identification
purpoeses. The front intermediate bearing
cap is installed with the "F" mark to the
front of the engine and the rear inter-
mediate bearing cap is installed with the
“R" mork to the rear of the engine.
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ADJUST MAIN BEARINGS

(Plsstigage Method)

Plastigage consists of a wax-like plastic mate-
rial which will compress evenly between the bear-
ing and journal surfaces without damaging cither
surface. To obtain the most accurate results with
Plastigage, certain precautions should be ob-
served. If the engine is out of the chassis and
upside down, the crankshaft will rest on the
upper bearings and it can be assumed that the
total clearance can be measured hetween the cap
bearing and journal

NOTE: To assure the proper seating of the
crankshaft, remove rear main bearing oil
seal. In addition, preparatory to checking
fit of bearings the surface of the crank-
shaft journal and beoring should be
wiped clean of oil. If the Plastigage
check is to be made on engine in the
chassis, the crankshaft must be sup-
ported by a jock or blocks, up against
the upper bearings.

1. Starting with the rear main bearing, remove
bearing cap and wipe oil from journal and
bearing cap,

NOTE: The other bearings must be left
at their specified torque.

. Place eee of Plastigage the full width of
the bearing (parallel to the crankshaft) on
the journal (fig. 52),

[

Ffig. 51—Plastigage on lournal

]

Install the bearing cap and shims removed
and evenly tighten the retaining bolts to
100-110 ft. 1b, torque

CAUTION: Do not rotate the crankshaft

while the Plastigage is between the
bearing and journal.

Remove bearing cap, the flattened Plastigage
will be found adhering to either the bearing
shell or journal. On the edge of Plastigage
packing envelope there is a graduated scale
which is correlated in thousandths of an inch.
Without removing the Plastigage, check its
ecompressed width (at the widest point) with
the graduations on the Plastigage envelope
(fig. 53).

Fig, S3—Measwring Plastigage

NOTE: Nermally, main bearing journals
wear evenly and are net out-of-round.
However, if a bearing is being fitted 1o
an out-of-round journal be sure to fit to
the maximum diameter of the journal. If
the bearing is fitted to the minimum di-
ameter of the journal and the journal is
out-of-round .001"or more, interference
between the beoring and journal will
result in rapid beoring failure, If the
flottened Plastigage tapers toward the
middle or ends, there is a difference in
clearance indicating a taper, low spot
or other irregularity of the bearing or
journal. Be sure to check the journal with
micromater if the flattened Plastigage
dicates mare than 001" difference.

If the bearing clearance is not over 0045 or
less than .0005” the bearing inseri is satis-
factory, If the clearance is not within these
limits try selective fitling bearing by remov-
ing or inserting shims,

NOTE: When adjusting main bearings it

is @ good practice to remove the shims



evenly, however, should it be necessary
to use an uneven number of shims, the
greater number of shims should be on
the same side of all bearings.

7. If removal of shims does not bring the clear-
ance helow .0045” it will be necessary to re-
yrind the crankshaft journal for use with
the next undersize bearing.

NOTE: Bearings are available in stand-
ard sizes and 002", .010”, and .020"
and 030" undersize.

8. New bearing shell elearance should be 003
maximum and 0005” minimum

9, After adjusting rear main to specilications
proceed to next bearing, After all bearings
have heen adjusted, check to see that there
is no excessive drag on the erankshaft.

10. Install new rear bearing oil seal.

11. Install front end plate and gasket and crank-
shaft gear.

ASSEMBLY-CYLINDER BLOCK
Timing Gear 0il Nozzle

Two types of timing gear oil nozzles are used
on the cylinder block (ront end plate. One type is
of tubular construction which is pressed and flared
in plage. The other is a serew-cap type.

Examine the oil nozzle and in the evenl it is
damaged, if it is the pressed and flared type, the
front end plate assembly must be replaced as it
is not practical to replace the nozzle only, without
the use of special equipment. The serew-cap type
ean be replaced with a new screw-cap.

Cylinder Block Front End Plate

1. Install new oil gallery plugs at front and rear
face of block making sure they seat properly.

2. Iustall new front end plate gasket and end
plate, and held in position with three serews
and two hex head bolts Tighten serews to
15-20 foot pounds and stake securely at
bottom of slot.

NOTE: Make sure the gasket surfaces on
block and on end plate are thoroughly
cleaned.

3 Place two eamshaft thrust plate gaskets and
a new thrust plate over ecamshaft hole in
end plate.

4. Lay a straight edge against the thrust plate
and over to the gear shoulder on the crank-
shaft. Check to see whether their two sur-
faces are flush (fig. 54).
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. 1f scale strikes the shoulder on the crankshaft,
add another gasket beneath the thrust plate.

. When number of thrust plate gaskels neces-
sury W obtain this proper alignment is deter-
mined, nole the number so that when cam-
shatt is installed the proper number of gaskets
will be used between the thrust plate and
the front end plate.

Crankshaft Gear—Install

1. Place the two woodrull keys in their respec-
tive keyways in the crankshaft.

2. Place the crankshalt gear on the end of
crankshoft with keyway in line with key.

&«

Drive the gear onto the shaft, using a suitable
driver until gear bottoms against shoulder
on shalt.

Fig. 54—Checking Timing Gear Alignmant

Camshafi, Camshalt Gear and Thrust Plate

1. If the inspection indwated that the camshaft,
gear and thrust plate were in good condition,
the camshaft end play should be checked
(fig. 55). If this clearance is over 003" the
gear should be pressed onto the shaft until
the thrust plate will turn free, but does not
have over .003” clearance.
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[CAMSHATT TIBUST PLATE!
(CAMSHATI GERThy,
(PR $taF i
5
6.
Fg. 55—Checking Camshatt End Ploy
2, If the inspection indicated that the shaft, gear T
or plate should be replaced, the gear must
be removed from the shaft. This operation
requires the use of camshaft gear remover
J-071,
8,

3. Place the camshaft through the gear remover,
place end of remover on table of a press and
press shaft out of gear (fig. 56).

CAUTION: Thrust plate must be so posi-
tioned that woodruff key in shaft does
not damage if when shaft is pressed out
of gear.

. To assemble camshaft gear and thrust plate

to shaft, firmly support shaft at back of the
front journal in an arbor press. Place thrust
plate over end of shafll, make sure woodrull
key is seated in shaft keyway, install cam-
shaft gear and press into position.

NOTE: Press on the stecl hub of the gear
or the gear will be seriously damaged.

. As the gear is being pressed onto the shaft,

check space between thust plate and shoulder
of shaft. The plate must turn freely, but not
have over 003" clearance.

. Place the thrust plate gaskets, proper quan-

tity previously determined, over camshaft
and install camshaft assembly being careful
not to damage bearings or cams.

. Turn crankshaft and camshaft so that the

valve timing marks on the gear teeth will
line up and push camshaft into position,
Install camshaft thrust plate to block screws
and tighten them securely.

. Check camshaft and crankshaft gear runout

with a dial indicator (fig. 57). The camshaft
gear runout should not exceed .004” and the
crankshalt gear runout should not exceed

(T AMSHAFT

Fig. 56—~Removing Comshaft Goor

Fig. 57=Checking Runout of Timing Gears

. If gear runout is excessive, the gear will have

to be removed and any burrs cleaned from
the shaft or the gear replaced.

. Check the backlash between the timing gear



teeth with a narrow feeler gauge (fig. 58)
The backlash should not be less than 003"
nor more than 0047,

Fig. 58—Chocking Timing Gear Backlash

Timing Gear Cover

1. A spring loaded leather oil seal is pressed
into the crankshaft opening of the timing
gear cover to prevent oil leakage around the
hub of the harmonic balancer.

2, If this seal shows signs of wear or damage, it

should be rcplaced by prying it out of the

cover from the front with a large screw-
driver,

Install new geal so that open end of the

leather is toward the inside of the cover and

drive in place with oil seal driver J-995

(fig. 33).

4. Make certain that cover mounting face and
cylinder block front end plate face are clean.

5. Install timing gear cover centering gauge
J-966 over end of crankshaft.

6. Coat the leather oil seal with light grease
and using a new cover gasket install cover
and gasket over centering gauge.

7. Install cover screws and two bolts through
bearing cap and tighten to 6-7% foot pounds
torque using a torque wrench. Remove cen-
tering gauge.

)

NOTE: It is impertant that the centering
gauge be used to align the liming gear
cover so that the harmonic balancor in-
stallation will not damage the seal and
to provide uniform seal tension on the
hub of the balancer.
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Harmonie Balancer Installation

. Remove puller screw from harmonie balancer,
2. Place driver adapter of puller J-1287 in
starting crank jaws of balancer. Install puller
body to balancer and tighten attaching screws
securely.

J. Line up keyway in balancer with key on
erankshalt and drive balancer onto shaft until
it bottoms against crankshaft gear using puller
serew as a driver,

Clutch Housing—Install

194953 Models with Standard Transmissions

1. Install clutch housing and attaching bolts and
tighten to 45-55 foot pounds with a torque
wrench,

2. Install indicator exlension in a crankshaft
stud hole, attach indicator to extension and
check pilot hole runout (g, 59). This run-
out should not exceed 0087,

Fig. 59—Chaocking Runout of Transmission Pilel Hole

3. Should runout exceed .008” the cluteh hous-
ing should be aligned as outlined for flywheel
housing, 1950-53 Powerglide models

4. Remove indicator and indicator extension.

FLYWHEEL HOUSING — 1950-53

POWERGLIDE MODELS

The flywheel housing used on 1950-53 Power-
glide models with the 235 engine dilters from the
regular production 216 eluteh housing in both de-
sign and tolerances. Parallelism of the face must be
within 007" and total bore runoutl must not ex-
ceed 005", Special oversize dowel pins are to be
used to obtain proper bore runout with respect to
the erankshall bearings,

Procedure for installing this flywheel housing
on the 235 engine, checking alignment corree-
tion, is as follows, In addition, this method of
alignment correction may be applied to correct
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bore misalignment, where found, of the clutech
housing on the 216 engine.

1. Hemove old flywheel housing from cylinder

block,

2. Carefully clean mating surfaces of block and
new housing of dirt, burrs, nicks, etc. o
Install new Aywheel housing to block, install
attaching bolts and tighten evenly to 45-55
ft. 1bs. torque,

23

ALIGNMENT CHECK

1. Install indicator post .0-2494 in one of the

crankshaft flange stud holes. Attach swivel
J-4656-1, swivel slecve J-4656-3 to indientor
pust.
NOTE: Swivel, swivel sleeve and indi-
cator extension rod are port of swivel
set J-4656 designed for this alignment
check.

2. Install indicator KMO 30-B to indicator ex-
tension rod and set indicator to read zero at
the six o'clock position on the flywheel hous-
ing face.

3. Indicate face of housing and take readings at
the 9, 12 and 3 o'clock positions. The runout
limit is .007" (fig. 60).

Fig. 60—Checking Foce Parallelism

NOTE: Care should be exercised so that
the indicator button is not on the edge
of a bolt hole when the readings are
taken.

4. Reset the indicator to read zero al the six
o'clock position on the machined inside diam-

eter of the flywheel housing bore, being care-
ful that the indicator buttun is centered on
the narrow machined flange and does not
touch flange step.

. Take rusdings at the 8, 12, and 3 o'clock posi-
tions, carcfully lifting indicator button over
each eutaway seetion of fange, The runout
should not exceed 005" (fig. 61),

Fig. 61=Chacking Bare Runout

ALIGNMENT CORRECTION

n

5.

NOTE: When applying this alignmenr
correction te clutch housing of the 216
engine, face parallelism should be dis-
rogarded as this alignment check must
be mads with the transmission case as-
sembled o housing and with weight
of engine resting on the transmission
mounting in the normal manner, This
iy i is d in the

transmission section.

. If bare runout is in excess of .005” or if hous-

ing face parallelism exceeds 0077, remove in-
dicator and the flywheel housing from the
enyine block.

. Remove the lower left hand dowel by driving

it out, using a drift punch through hole in
cylinder block flange.

. Center punch the other two dowels and then

drill through the dowels using a 7, drill.

. Run a Y"-28 tap through drilled holes in

dowels.
Install a %4"-28x2" capscrew into each dowel.
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10.

1L

13.

14

16.

Tightening capserew will push dowels out of
block.

. Clean mating faces of flywheel housing and

engine block and make certain there are no
burrs or metal extrusion around dowel or
bolt holes,

Install flywheel housing and tighten attach-
ing bolts evenly to 45-55 ft. Ib, torque,

. Mount indicator on indicator post and indi-

cate flywheel housing face. Set indicator at
zero at the six o'clock position and carefully
check indicator readings at the 9, 12 and 3
o'clock positions. The runout limit is 007",
NOTE: Care should be sxercised so that

the indicator button is not on the edge

of a bolt hole when the readings are
taken,

. If the face runout exceeds 007", shim as

necessary, using main bearing shim No.
3847687 between the housing and block at
the attaching bolt locations.

After the housing face has been brought
within the .007” limit with bolts tightened to
45-55 [L. Ib. torque, reset indicator to read zero
at the six o'clock position on the machined
inside diameter of the flywheel housing bore.

NOTE: Be careful that the indicator but-
ton is centered on the narrow machined
flange and does not touch flange step.

Check indicator readings at the 9, 12 and 3
o'clock positions, carefully lifting indicator
button over each cutaway section of flange.
The runout should not exceed .005".

. If the readings exceed the .005” runout limits,

loosen bolts slightly and tap housing with a
soft hammer in required direction until run-
out is within limits. Tighten attaching bolts
evenly to 45-55 ft. Ib. torque and recheck.

With flywheel housing in proper alignment,
earefully drill through hoth dowel holes in
housing and into block using a 1%," drill,

CAUTION; When drilling into lower right
blind hole in block, be careful not to
drill threugh.

Carefully ream holes using J-4628 reamer
(2%4").

. Blow out holes and then install special over-

size dowels. Part No. 3606828,

Recheck flywheel housing bore and the face
to make sure they still are within proper
limits,
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Flywheel Installation

1

Clean the mating flanges of flywheel and
crunkshalt carefully and make sure there
are no burrs on either mounting face.

. Place the flywheel in the clutch housing and

position it so that the three evenly spaced
dowels in crankshaft flange will enter the
holes in the flywheel.

. Install the six bolts using new lock plates

under each pair of bolts.

Tighten bolts to 50-65 fool pounds with a
torque wrench.

. On all models except 1950-53 Powerglide

models, mount a dial indicator on the clutch
housing so that the button of the indicator
will contact the machined surface of flywheel
(fiz. 62), and check the flywheel runout,

[FLYWHEEL FACE

Flg. 62~Chacking Flywhs

. Runout should not exceed 008", If excessive,

remove flywheel and recheck for burrs or
replace Hywheel.

. Securely lock the mounting bolts by bending

the lock plates up against the bolt heads.

CONNECTING ROD ALIGNMENT

Correct alignment of the connecting rods is
important. Whether new rods are being used or
the old ones reinstalled they must be checked for
alignment,

L

2

Place the piston pin in the eye of the con-
necting rod and tighten the clamp holt.

Place the connecting rod on the arbor of the
aligning fixture J-874-C, and tighten the con-
necting rod bolts,

. Place the “V" block on the piston pin and

move the rod and arbor toward the face
plate until the pins on the “V” block just
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engage the face plate (fig. 63). If all pins
touch the face plate the rod is in alignment.

Fig. &3—Connecting Red Alignment Fixture

4. Tf either the top or the bottom two pins
touch the face plate, but the other two do
not, the rod is bent.

5. If only the two pins on the front or the two
on the back side of the “V" block touch the
face plate, the rod is twisted,

6. The fixture is sufficiently strong to hold the
eonneeting rod for straightening. Place a
bending har on the rod and twist or bend
the rod as required and recheck. Continue
this operation until all pins just touch the
face plate.

7. Place the “V" block on the piston pin so that
the “V" block rests against the outside edge
of the connecting rod and move the rod and
“V" Dblock toward the face plate until all
four pins touch,

8. Place the index on the bottom of the fixture
s0 that it touches the large end of the con-
necting rod bearing, Remove the rod from
the arbor and turn it around.

9. Assemble it again to the arbor and place the
“V” block on the piston pin in the same
place as when checking the other side. Move
rod and “V” block toward the face plate until
either the index touches the bearing or the
pins touch the face plate,

10. Tf the index does not touch the rod bearing
with the four pins touching the face plate,
check the distance between the rod bearing
and the index with a feeler gauge. If this
distance is greater than 025" the rod should
be straightened until pins touch the face
plate and the index touches the rod bearing
within 025",

11. If the index touches the rod bearing and the
four pins do not touch the face plate, the dis-
tance between the pins and the face plate
should also be checked with & feeler gauge.
If this distance is more than .025” the rod
should he straightened until the pins on the
“V” block touch the plate and the index
touches the rod bearing within 0257,

Assemble Connecting Rod to Piston
1. Place the piston in piston vise J-1218, Assem-
ble the rod to the piston and install the
piston pin. Before tightening the clamp serew,
center the piston pin in the piston and the
connecting rod in the center of the two
piston pin bosses. Figure 64 shows component
parts of the 1953 Powerglide piston assembly.

Fig. 64—1953 Powerglide Piston Assembly

2. Tighten the clamp serew to 25-35 ft. Ibs. tor-
que and move piston on pin from side 1o side,
checking to see that the connecting rod is
centered on the piston pin.

3. Assemble remaining rods to pistons,

NOTE;: The connecling rod should never
be damped in a bench vise when install-
ing the piston on it &s tghtoning the
clamp screw will likely twist the rod.



Check Rod and Piston Alignment

1. Assemble the piston and connecting rod
assembly to the alignment fixture (fig. 63)
and check with the “V” block resting against
the piston skirt Lo see that the rod and piston
are in alignment, Both pins on the “V" block
should rest against the face of the plate on
the fixture. The piston should be in the same
alignment as the connecting rod when this
check is made.

2. A quick check of a piston and connecting rod
assembly for buth cock and Lwist can be made
without disassembling the rod from the pis-
ton. This method saves considerable time on
any repair operation that does not normally
require the removal of the rod frem (he piston.

3. To make this check, the connecting rod and
piston assembly is mounted on the alignment
fixture and the piston is set in line with the
connecting rod, Then place the “V"” block on
the piston skirt, If both pins on the block
contact the face plate, the rod is not cocked
(fig. 65).

4, Then, with the “V” block on the piston skirt
and the pins against the face plate, tip the pis-
ton first in one direction and then in the other
(fig. 66). If the pins on the block remain

-
'\

Fig. 45—Chacking Piston and Connacting Rad Assembly
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Fig. 66— Checking Pistan ond Connacting Rod Assembly for
Twistad Conneeling Rod

against the face plate, there is no twist in the
conneeting rod

5. 1f one pin leaves the face plate while the pis-
ton is being tipped in one direction and the
other pin leaves the face plate while the pis-
ton is being tipped in the ather direction, the
connecting rod is twisted and should be
straightened until both pins follow the face
plate,

Piston Ring Fitling
The face of the compression rings on all 216 en-
wines and the second ring on 1950-52 Powerglide
engines and 1953 standard engines, are tapered
one thousandth of an inch, being wider at the bot-
tom. With this design the lower edge of the ring
tends to scrape the excess vil from the cylinder
wall and acts as an oil contral ring until the regu-
lar oil eontrol ring is seated (broken-in) in the
eylinder. The top compression ring of 1950-32
Powerglide models and the standard 1953 along
with all compression rings on the 1953 Powerglide
engine are deep section Lwist type rings which
assume a twisted or cocked position when in-
stalled and they retain this position for life. All
compression rings arc marked with the word
“TOP" cast on the upper side of the ring When
installing compression rings, make sure the side
marked “TOP" is toward the top of the piston.
Chevrolet piston rings are furnished in standard
sizes us well as 005", .020”, 0307 and 0407 over-
Rizes.
1. Select rings comparable in size to the pistons
being used.
2. Slip the ring in the cylinder bore; then, using
the head of a piston, press the ring down into
the eylinder bore about two inches.

NOTE: Using a piston in this way will
place the ring square with the cylinduer
walls,



ENGINE ASSEMBLY 6-48

3. Check the space or gap between the ends of
the ring with a feeler gauge. This gap should
be from 005" to 015" on taper [ace rings and
0077-.017" on twist type rings.

4. If the gap between the ends of the ring is less

than .005” for taper face or .007" for twist type
rings, remove the ring and try another for fit,
or the pap in the tight fitting ring may be
enlarged as follows.

5. Remave the ring from the cylinder. Clamp a
fine cut fle in u vise., Grasping each end of
the ring firmly between the thumb and fin-
gers, work the two ends of the ring across the
surfaces of the file, pressing the ring together
at the gap lightly until the proper gap is
obtained. Be careful not tu distorl the ring
during this operation or it may bind in the
ring groove of the piston. Fit each ring sepa-
rately to the cylinder in which it is going to
be used,

f. New pistons, rings and cylinder bores wear
considerably during seating and gaps widen
quickly; however, engine operation will not
become seriously affected if ring gaps do not
become greater than 4,".

7. Carelully remove all particles of carbon from
the ring grooves in the piston and inspect the
grooves carefully for burrs or nicks that might
cause the rings to hang up.

. Slip the outer surface of the ring into the pis-
ton ring groove and roll the ring entirely
around the groove to make sure that the ring
is free and does not bind in the groove at any
point (fig. 67). If binding occurs the cause

|- re T

Fig. 87—Ralling Piston Ring in Ring Groave

should be determined and removed by care-
fully dressing with a fine cut file. However, if
the binding is caused by a distorted ring,
install a new ring.

9. Proper clearance of the piston ring in its
piston ring groove is very important in main-
taining engine performance and in preventing
excessive oil consumption. Therefore, when
fitting new rings, the following clearances
between the top and bottom surfaces of the
ring grooves should be provided.

10. The two compression rings on all 1940.52
models with the 216 engine, and the second
compression ring on 1950-52 Powerglide en-
gines and the standard 1953 engine should be
fitted so that a .0015” feeler gauge will be
free, but a .003” feeler will cause a rather
heavy drag. The top compression ring on
1950-52 Powerglide engines, standard 1953
engines and all compression rings on 1953
Powerglide engines being of the twist type
will not have any side clearance when in-
stalled in piston ring greoves.

At the bottom of oil conirol groove, a .002”

feeler should be free, but a .0035" feeler
should produce a heavy drag (fig. 68).

1
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Fig. 68—Checking Fiston Ring Cleorance in Ring Groove

12. Assemble the rings to the pistons as they are
fitted and make a final test of the ring fit in
the grooves by repeating the fitting procedure
given above,

NOTE: It is important that each ring be
fitted to its individual cylinder for proper
gap spacing and to ifs individual piston
and groove for proper groove clearance.



Assemble Pistons And Connecting Rods To Engine

When the rods are being reassembled, they
should be installed in Lhe same cylinder from
which they were removed and with the stamped
number on the camshalft side.

The condition of the crank pins on the erank-
shaft should be checked when installing new rods.
Damaged crank pins can only be corrected hy the
installation of a new erankshalt, as it is impossible
to insure connecting rod bearing life on a dam-
aged crank pin.

1. Position piston rings in piston ring grooves so
that gaps will be spaced 120 apart.
CAUTION: Never install pistons with pis-
ton rlng gaps in line as gaps in this
position will allow gases lo leak by at
this point.

2. Lubricate pistons and cylinder bores, remove
bearing caps and install piston and rod assem-
blies using piston inserter KMO-357 (fig. 69).

Fig. 9=Installing Pisten in Cylinder Bore

NOTE: Pisten and rods must be installed
with the piston pin clamp on the cam-
shaft side.

3. Lubricate erank pin and pull connecting rod
down onto it, making sure the numbered side
of the rod is toward the camshaft.
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4. On 1949-52 engines and standard 1953 en-
gines install three 002 shims on each con-
necting rod bolt, 1953 Powerglide engines
equipped with precision interchangeable
sert bearings and do not require shims,
Install the hearing cap with the numbered
side toward the camshaft. On 1949-52 engines
and standard 1953 engines install the connect-
ing rod oil dipper with its open side toward
the camshaft. Assemble and tighten the bear-
ing cap nuts to 40-50 foot pounds of torque.

5, Install “pal” locking nuts with open side of
nut toward end of bolt. Turn “pal” nut up
finger tight and then % turn more.

6. Install remaining piston and connecting rod

assemblies as described above.

. Adjust connecting rod bearings.

CONNECTING ROD BEARING ADJUSTMENT
(Plastigage Method)

Conneeting rod bearing inserts for 1953 Power-
glide engines are available in standard sizes and
undersizes of 0017, 0027, 010" and .020". These
bearings are not shimmed and when clearances
become excessive the next undersize bearing
insert should be used. DO NOT FILE ROD OR
ROD CAPS,

Any adjustment necessary on the spun type
connecting rod bearings, used on all 1949 52 en-
gines and 1953 standard engines is provided by the
connecting rod hearing shims.

1. Remove the conneeling rod bearing cap,

2. Wipe bearing insert shell or spim type bear-

ings, and ankpin clean of oil.

3. Place a picee of Plastigage the full width of

the bearing or crankpin (parallel to the crank-
shaft) (fig. 70).

Fig. 70—Plustigage on Cronkpin
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. Reinstall the bearing cap and evenly tighten
the relaining bolts Lo 35-45 ft. bs. torque,
CAUTION: De not turn crankshaft with
the Plastigage installed.

5. Remove the bearing cap and without remuv-

ing the Plastigage, check ite width at the

widest point with the Plastigage scale (fig. 71)

Fig. 71—Measuring Compressed Plastigage

NOTE: If the crankpin is out-of-round he
sure to fit the bearing to the maximum
diameter of the crankpin. If the flattened
plastic is not unifarm from end to end
in its width, the crankpin or bearing is
tapered, has & low spot or some other
irregularity. Check the crankpin with a
micrometer for taper if the flattened
Plastigage indicates more than a 0017
difference.

8. If the reading is not over .0045” or not less
than 0017 the fit is satisfactory, If however,
the clearances are not within these limits, on
bearing insert shell type, replace the bearing
with the proper undersize bearing, Where the
spun type bearing is being checke nove
or add shims to bring clearances within limits,

NOTE: The insert bearing shells are not
adjustable and no attempt should be
made to adjust by filing the beoring caps.

=7

- New bearing shell inserts or spun type bear-
ing elearance should be .003” maximum and
001" minimum.

Rotate the crankshaft after bearing adjust-
ment to be sure the bearings are not too tight
Check conneeting rod clearance between up-
per hall of connecting rod and side of erank
pin. See engine specificautions for clearance,

Lad
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Connecting Rod Dippers, Oil Troughs and Nozzles
All 1949-52 and Standard 1953 Engines

Checking and adjusting conneciing rod dippers,
oil troughs and oil nozzles must be performed
according 1o instructions given under “Minor
Service Operations.”
Oil Pump Assembly

If the inspection indicated excessive uil pump
wear, it is advisable to replace the entire oil pump.
If the old pump is to be used, it should be assem-
bled as follows. W)

1. Place the drive gear and shaft in the pump
hody und install the idler gear so that the
chamfered side of gear will be away from the
COVer.

2. Install a new GENUINE Chevrolet gasket to

assure correct end clearance of the gears,

. Install the cover and attaching screws. Tighten
serews securely and check to see that shalt
turns freely.

Cylinder Head

Condition the eylinder head and valves accord-
ing to procedure given under “Minor Service
Operations.”

Uil Distributor to Kocker Shaft Pipe
1949-52 Models with 216 Engine

The pipe leading from the oil distributor to the
rocker arm shaft passes direetly through the water
jacket of the cylinder block, If this pipe is re-
maved for any reason, il must be discarded and a
new pipe and nipple assembly installed according
to the following instructions.

1. Coat the threads of the nipple that is fastened
tu the pipe with white lead.

2, Thread the pipe through the block from push
rod side and screw nipple securely in block.

3. Install nipple and slecve nut at lower end of
pipe, on left side of block, coating threads of
nipple with white lead and tighten sccurely,

4. Make a bend in lower end of pipe and connect
10 fitting sl oil distributor location.

4. Bend pipe on right side of block to provide
clearance when push rod cover is installad
and so pipe extends straight up in position so
that eylinder head may be installed over it.

On all 1950-53 models having the 235 engine,
the rocker shaft oil line pipe extends forward in
the push rod compartment {rom a fitting in the
tappet ledge just above the rear camshaft bearing
to the center and then upward to a fitting. To
replace this pipe, cut a new pipe to proper length,
install now nipples at each end, and install pipe
to cylinder block fitting. Then bend pipe 10 proper
aontour so that elearance is provided for the push
rods and push rod cover and so that the end of

3]
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the pipe extends straight up for eylinder head
installation.

ENGINE ASSEMBLY

1. Place the oil pump in pesition in the block
fitting. Install the oil pump retaining screw
and tighten it securely, being sure that the
tapered end of screw draws down into the hole
in pump hody. Tighten lock nut securely.
Install the oil pump to block oil line and
tighten the connector nuts securely. Install oil
sereen and body assembly and the oil pipe
between screen and pump.
Check to see that the crankcase ventilator
baffie (attached to inside of block at crank-
case ventilator hole) is not damaged and is
securely bolled in place. Turn the crankshalt
to see that the camshaft lobes clear the baffle.
Check to see that all connecting rod bolt nuts
and main bearing cap bolts are properly
tightened and locked. Check to see that the
crankcase 1s clean.
5. Install new oil pan gaskets and end corks.
Carefully place the oil pan in position and
tighten pan bolts securely.

o
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Fig. 72—Instelling Clutch Assembly

all eylinder head bolts and tighten them fin-
ger tight.

NOTE: Tighten oil pan corner bolts to 10. Tighten the cylinder head bolts a little at a
12% to 15 foot pounds. Tighten oil pan time in the order shown in Figure 21 or 22. The
flange bolts 1o & to 7 ¥ foot pounds. final tightening should be 70-80 foot pounds
6. On all 1943 53 models having the 3-speed ::gigz:numes and 9085 foot paunds an 235
transm i . i
% Lt lcnte the cluteh pilot bearing with & 11. Install the twelve valve lifters in nght sui_e of
small amount of high melting point grease. black, and an. 1950-53 models ",“u", 235 sigine
Place the clutch disc and clutch cover as- o e e e
i:-f:}}]lym poslanaid ingtall ¢hg pllot ool 12, Install push rod cover using a new gasket
b. Turn the cluteh cover until the “X" on the and tighten attaching screws evenly to 6.7%
cover lines up with the “X" on the flywheel foot pounds tenfamn. )
(fig. 72). Install the attaching bolts loosely 13. Install new manifold to cylinder head gaskets,
and then tighten them a turn at a time to intake manifold sleeve_s, manifold assembly
take up the spring pressure evenly and and attaching parts. 'Flghten clamp bolts to
prevent clutch distortion, Tighten bolts to 15-20 foot pounds tension and .'ll\ldl nuts when
25-30 foot pounds torque with a torque used to 23-30 foot pounds tension. Check
wrench and then remave pilot tool. manifuld heat control valve as instructed
c. Pack the clutch fork bali seat with a small under “Engine Tune-Up."
amount of high melting point grease and 14. On all 1949-52 engines and 1953 standard en-
snap the fork onto the ball with the end ex- gines place a new oil distributor to block gas-
tending through opening in cluteh housing, ket No. 1 (fig. 73) in position on the left side
7. Turn engine assembly over in engine stand.
8. Place a new cylinder head gasket on the block
following the installation instructions stamped
on gasket. This assures alignment of water
passage and bolt holes in head and block.
Install two guide pins 1o position gasket and
pilot eylinder head.
9. Carefully place eylinder head in position over
guide pins, pilot the rocker arm oil tube
through opening in head and lower the head

into position. Remove guide pins and install

Fig. 71—0il Diciributar Cavar and Goskst
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15.

20.

of block. Place the oil distributor, distributor
cover gasket No. 2 and cover in position and
install the retaining screws. Tighten to 6-T%
foot pounds tension.

CAUTION: The goskel marked 1" (fig. 73)
must be placed between oil distributer
and engine block, and the one marked

“2" must be ploced between distributor

and cover.

Install water pump using a new gasket and
tighten attaching bolts to 25-30 foot pounds
tension. Install thermostat housing, place ther-
mostat in housing, install new water outlet
gasket and water outlet, and install attaching
bolts. Tighten bolts securely.

. On 1953 models install bell crank to under-

side of toe kick pan, then on all models in-
stall carburetor and tighten nuts securely.
Place throttle rod in position and connect it
to the bell crank and throttle shaft arm. In-
stall throttle return spring

. Install ecrankcase ventilator tube. Connect

tube brace to oil pan flange on 1949-51
models and to the side of crankcase on 1952-3
models, Install oil gauge rod,

Install the fuel pump using a new gasket and
tighten attaching bolts to 15-20 foot pounds
tension. Place the fuel pump to carburetor
gas line and the vacuum spark control line in
position and connect them to carburetor and
clip at water outlet, Connect the gas line to
the fuel pump.

. Install ignition distributor following instrue-

tions in Section 12 of this manual and connect
vacuum line to distributor spark eontrol.

On all 1949-53 models having the 3-speed
transmission.

a. Lubricate the recess on the inside of clutch
throwout bearing collar and coat the
throwout fork grooves with a small amount
of high melting point grease and place
bearing assembly in position on the throw-
out fork.

Carelully clean the mating faces on clutch
housing and transmission case. Pilot the
clutch shaft of transmission through the
throwout bearing and into elutch dise and
pilot bearing. Work the transmission up
against the clutch housing until bearing
retainer pilots into pilot hole in clutch
housing. Install and tighten securely the
transmission mounting bolts,

NOTE: Properly support the transmis-
sion os il is being installed or the
clutch disc may be damaged.

=

¢. Remove universal joint ball fmm torque
tube and ad}wﬂ as outlined in “Tra

d. After adjustment is made replace univer-
sal joint hall on torqgue tube noting number
of shims used in adjustment.

e. Install the clutch housing underpan and
retaining bolts.

21. Om all 1950-53 models having the 235 engine

and the Powerglide Transmission, assemble

transmission to engine as follows:

a. Lubricate the flywheel pilot with Lubri-
Plate,

b. Raise transmission until converter hous-
ing is in approximate position.
CAUTION: Extreme care mus! be taken
when bringing transmission into posi-
tion that flywheel pilot is not bumped
in any way.

c. Turn the torque converter until the “X"

mark on the turbine cover is lined up with
the “X" mark on the flywheel to the near-
est attaching bolt hole.
NOTE: These marks must be aligned to
maintain balance and the marks will
not be visible after the assembly has
been completed.

d. Align one of the bolt holes in fiywhesl with

the flywheel housing opening. Then, on
1953 models remove converter assembly
tool J-5384 and with one 34" x 24 guide
pin installed in converter cover, carefully
enter guide pin in flywheel hole that is
aligned with housing opening. At the same
time, raise or lower transmission to align
flywheel pilot.
NOTE: Do not attempt to force trans-
mission, when flywheel pilot is prop-
erly aligned it will enter flywheel easily
and housings will come together.

e. Install converter housing to flywheel hous-
ing bolts, remove lift sling J-4262 and
replace two transmission housing to con-
verter housing bolts.

f. Remove guide pin and install six flywheel
to turbine bolts, rotating flywheel as neces-
sary with flywheel indexing tool J-4281.

g HRemove universal ball from torque tube
and adjust as outlined in "Transmission
Section.” After adjustment is made, re-
place universal joint hall on torque tube
noting number of shims used in adjust-

ment.
h. Iunstall lywheel cover and flywheel under-
pan extension.

. On models with 3-speed transmission, remove

the fourth eylinder head bolt [rom the rear
on the left side and the third bolt from rear
on the l'Iﬁhl side. On models with Powerglide

sion Section,”

remove the fourth cylinder
hcnd bolt from the rear on the right side and
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10. Replace hand brake idler lever with cables automatic choke carburetor. Install air
attached and replace pull back spring. Con- cleaner,

nect parking brake rod to idler lever. Push 17. Autach generator and field wires to generator.

hand brake lever rod down into engine com- 18. Attach gasoline line to fuel pump,

partment and attach split link to bellerank. 19, Mount coil in position with two eoil mounting

1L On all 194953 models having a 3-speed bolts, tighten bolts tv 5-8 ft. Ib. torque.
transmission: - 20. Install battery and conncct battery cables,

N moue, Mpeedompier f.d!“’“: gear abd 21 Aach battery eable and ammeter wire to
I'; “‘"at‘; ;‘R.‘I'ZJEFE;;]‘ ad i“'.ﬂ.ii uui-:lg‘g-'wilt large terminal on sulenoid and starter switch
7 pl. ol transmission lubricant. wire to small terminal and connect coil wire
Replace speedometer driven gear. 16 il

b. Conneet clutch pedal adjusting link to S "

2 : = 22. Install radiator core support and feed wire
i £ o
;;]_::{hcg;?k'::";il“d’ml to. give 9™ 40 ) harness through radiator header bar.
e Cum\int i cabls ti | ” 23. Install radiator assembly Lo radiator support,
s x d oil cooler and lines on all 1950-53 Power-
driven gear. an %

d. Connecl trunsmission control rods 6 . glld:(‘ mud}lls. and connect radiator hoses.
shifter levers on transmission side cover. 24 Refill radiator and cranknlzase. X
Adjust contral rods ns outlined in "T'rans- 25. On all 1‘;'49 52 models with 216 engine and
mission Section.” on Standard 1953 models, siart engine and

e. Fill transmission with one pint of SAE 90 agﬂwttu r;m until pmput:l)‘; non‘}'la]iz?%:lnd
trunsmission lubricant adjust valves as outlined under “Valve

12. Oun all 1950-53 models having a Powerglide Adjustment.”

fransmission: 26. On all 1950-53 models with the 235 engine

a. Connect speedometer cable to speedometer an\()! Posmrmlide trummixsim;’l. use oil filler
driven gear. tube and funnel J-4264 and fill transmission

b. Connect transmission contral rod to trans- as follows:
mission control rod bell vrank and adjust a. Fill transmission with five quarts of Auto-
rod as outlined in “Transmission Section:" matie Transmission Fluid, “Type A"

e Install transmission filler tube and dip b. Start -ins:‘mv and let };’f with lrnm;lmit
stick. sion selector lever in “N" position, Chec

d. Connect transmission vacuum line. ullAlnvnl and if necessary add oil to bring

13. Replace exhaust pipe to manifold and tighten llui Igel to “Frl;alllli' mark on the dip
attuching bolts securely. stick. not aves
14, Conneet vacuum lines, 27. On Powerglide equipped cars, place selector
15. Connect line o oil pressure gauge and install lever in reverse and check linkage adjust-
temperature element in eylinder head. ment as outlmed in the “Transmission
16. Conneet choke and throttle control cables to Section,”
carburetor on 1949 models and choke cable 28 Replace hood assembly and connect hood
on 1950-52 models except 1852 models with hinges.
TROUBLES AND REMEDIES
ENGINE
Symptom and Probable Cause Probable Remedy
LACK OF POWER
1. Poor Compression
a. Incorrect valve lash a. Adjust valve lash according to instructions

b. Leaky valves bh. Remave cylinder head and grind valves

e, Valve stems or lifters sticking c. Free up or replace

d. Valve springs weak or broken d. Replace springs

e. Valve timing incorrect e. Retime valves

f. Leaking cylinder head gasket f. Replave gaskets

¢ Piston rings broken £ Replace rings

h. Poor fits between pistons, rings and
cylinders

h.

Overhaul engine
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Symptom and Probable Cause
Ignition System Improperly Adjusted
a. Ignition not properly timed
b. Octane selector not adjusted for grade of
fuel being used
e. Spark plugs faulty
d. Distribulor poinls not sel

Lack of Fuel

a. Dirt or water in carburctor

b. Gas lines partly plugged

e. Dirt in gas tank

d. Air lcaks in gas line

e. Fuel pump not funclioning properly

. Carburetor Air Inlet Restricted

a. Air cleaner dirty
b. Carburetor choke partly closed

Overheating

Lack of water
Fan belt loose
. Fan belt worn or oil soaked
. Thermostat sticking closed
Water pump inoperative
Cooling system clogged
. Incorreet ignition or valve timing
Brakes dragging
Improper grade and viscosity oil being used
Fuel mixture too lean
Restricted air cleaner
Valves improperly adjusted
. Defective ignition system
n. Exhaust system parily restricted

FFrrRmpARTE

Overcooling
a. Thermostat holding open

EXCESSIVE OIL CONSUMPTION
1, Leaking Oil

a. Oil pan drain plug loose

b. Ol pan retainer bolts loose

e. Oil pan gaskets damaged

d. Timing gear cover loose or gaskel damaged

. Oil return from timing gear case to block
restricted, causing leak at crankshaft fan
pulley hub

. Push rod or rocker arm cover gaskets
damaged or covers louse

. Fuel pump loose or gasket damaged

. Rear main bearing leaking oil into clutch
housing

=r

. Burning Oil

a. Broken piston rings
b. Rings not correctly seated to eylinder walls

¢. IMston rings worn excessively or stuck in
ring grooves

=p
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Prohahle Remedy

a. Set ignition according to instructions

b,

a.

b.

~

d.

Ty

e

=n

g
h.

¢ 5 g =

L

e

d.
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Set octane selector. See “Engine Tune-Up"

. Replace or clean, adjust and test spark plugs

Set distributor points and time engine

Clean carburetor
Clean gas lines

. Clean gas tank

Tighten and check gas lines

. Replace or repair fuel pump

Clean air cleaner
Adjust or replace choke mechanism

Refill system

Adjust or repluce

Replace belt

Replace thermostat

Replace water pump

Clean and reverse flush
Retime engine

Adjust brakes

Change to correct oil
Overhaul or adjust carburetor

. Clean air cleaner

Adjust valves

. See “Engine Tune-Up”

Clean or replace

Replace thermostat

Tighten drain plug

. Tighten oil pan bolts

Replace pan gaskets
Tighten cover bolls or replace gasket
Remove oil pan and clean oil return passages

Tighten covers or replace gaskets
Tighten fuel pump or replace gasket

Adjust or replace main bearing or main bear-
ing oil seal

Replace rmgs

. Give sufficient time for rings to seat. Replace if

necessary,
Heplace rings
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Symptom and Probable Cause

Piston ring oil return holes clogged with
carhon

Excessive clearance between piston and eyl-
inder wall due 10 wear or improper fitting
Cylinder walls scored, tapered or out-of.
round

Valve stem oil seals broken or missing

HARD STARTING
1. Slow Cranking

a
b.
.
d.
e

f.

Heavy engine oil

Partially discharged battery
Faulty or undercapacity battery
Poor battery conneetions
Fuaully starter switch

Faulty starting motor or drive

2. Ignition Trouble

d.

e
I
8

s

a.
b.
5
d,

e

Distributor points burned or corroded
Points improperly adjusted

Spark plugs improperly gapped

Spark plug wires loose and corroded in dis-
tributor cap

Loose eonnections in primary civeuit
Series resistance in vondenser cireuit,

Low capacity condenser

. Engine UCondition

Valves holding open

Valves burned

Leaking manifold gasket

Loose earburetor mounting
Faulty pistons, rings or cylinders

4. Carburetion
a. Choke not operating properly
b

€.

rottle not set properly
arburetor dirty and passapes restricted

C

POPPING, SPITTING AND DETONATION

a.

h.

»

. Overheated Intuke Manifold

Manifold heat control spring not properly
installed
Manifold heat contral valve sticking

. Ignition Trouble

a. Loose wiring conneclions

b.

-

Faulty wiring
Faulty spark plugs

3. Carburetion

&

o]

>

Tean combustion mixture

. Dirt in carburctor

Restricted gas supply to carburetor
Leaking carburetor or intake mamfold
paskets

Carburetor metering rod hole cover not
in place

renTE

-

more

-n

EENS

Probable Remedy

Replace rings
Fit new pistons
Recondition eylinders and it new pistons

Install new valve stem il seals

Change to lighter oil

Charge battery

Replace battery

Clean and tighten or replace connections
Replace switch

Overhaul starting motor

Clean vr replace points
Adjust points to 018" or 016",
Set plug gap at 035"

Clean wire and cap terminals

Tighten all vonnections in primary eircuit
Clean all connections in condenser cireuit
Install proper condenger

Adjust valves, Sec “Poor Compression”
Grind valves
Tighten manifold bolts or replace gasket

. Tighten carburetor

See “Poor Compression”

Adjust or repair choke mechanism
Set throtile
Overhaul carburetor

Adjust according to instructions under
“Engine Tune-Up”
Free up heat control valve

Tighten all wire eonnections
Replace faulty wiring

. Clean or replace and adjust plugs

Clean and adjust earburetor
Clean carburetor

. Clean gas lines and check for restrictions

Tighten carburetor to manifold and manifeld
to head bolts or replace gaskets
Replace metering rod hole cover



Symptom and Probable Cause

4. Valves

=

kL

a. Valves adjusted too tight
b. Valves sticking

¢, Exhaust valves thin and heads overheating
d. Weak valve =prings
e. Valves timed early

. Cylinder IMead

a. Excessive carbon deposits in combustion
chamhber

b, Cylinder head water passages partly
clogged causing hot spot in combustion
chamber

¢, Partly restricted exhaust ports in cylinder
head

d. Cylinder head gasket blown between
cylinders

. Spark Plugs

. Spark plups plazed

b. Wrong heat range plug being used

Exhaust System

a. Exhaust manifold or muffler restricted
ecausing back pressure

ROUGIH ENGINE IDLE

1.

Carburetor

a. Improper idling adjustment
b, Carburetor needle valve not seating

Air Leaks
a, Carburetor to manifuld gasket leaks

b. Manifold to head gasket leaks

¢. Air leaks in windshicld wiper vacuum line
Vialves

a. Improper lash adjustment

b. Valves not seating properly

c. Valves Inose in guides

Cylinder Head

a. Cracks in exhaust ports
b. Hend gusket lenks

ENGINE MISSES ON ACCELERATION

1L

Carburetion

a. Accclerating pump jet plugged or pump
1g or nol working

b, Lean fuel mixture

. Ignition Trouble

a. Faulty spark plugs

b. Faully ignilion wiring

e. Improperly ad, d or faulty dis
points

d. Weak coil

butor
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Probable Remedy

Adjust valve lash

Lubricate and free up. Grind valves if
necessary

Replace valves

Neplace valve
Retime. See

rings
ng CGear [nstallation”

Remaove head and clean carbon

. Remove cylinder head and clean water

PHSSAEUS
Hemove cylinder head and clean exhaust

ports
Replace cylinder head gasket

Clean or replace spark plugs

. Change to correct spark plugs

Clean ar replace manifold and muffler

Adjust according to instructions

. Clean or replace

. Tighten carburetor to manifold bolts or

replace gasket

Tighten manifold to head bolts or replace
gaskets

Check for leaks and repair

. Check and adjust valves

Grind valves

. Condition valves

. Replace eylinder head

Repluce cylinder heud gasket

. Overhaul earburetor

Overhaul earburetor

Clean, adjust or replace plugs

. Replace faulty wiring
. Adjust or replace distributor points

Replace coil
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Symptom and Probable Cause

a. Burned or improperly adjusted valves

b. Leaky manifold gaskets

e. Poor compression due to eylinder, piston
or ring condition

d. Leaking cylinder head gasket

ENGINE NOISE

w

Crankshalt Bearings Loose

Bearings improperly fitted

. Crankshaft journals out-of-round
Crankshaft journals rough

. Oil passuges in block restricted

e. Insufficient ail

f. Improper grade and viscosity oil being used
£ Oil pump failure

asop

h. Contaminated oil

. Connecting Rod Bearings Loose

a. Improperly adjusted bearings
b. Crankpins rough

¢. Insufficient ol
d. Oil purnp failure

e. Connecting rod dipper broken or damaged

f. Oil troughs or lines not adjusted properly
or restricted

g. lmproper grade and viscosity of oil used

. Pistons or Pins Loose

a. Excessive eylinder wear

b. Improperly fitted pistons or pins
c. Contaminated oil

d. Faulty fuel or ignition system causing
unburned fuel to flush oil from cylinder
walls

€. Piston pin or bushing wuar

. Engine Noise—General

a. Bent connecting rod
b. Excessive end play in camshalt

¢. Excessive crankshalt end play
d. Broken piston ring

€. Loose timing gears

£ Dry push rod sockets

g. Bent ol gauge rod

h. Improperly adjusted valve lash
i Sticking valves

a
b.
c.

d.

mmean e

Fr

as

e

7

£

d.

en o ®

p@ e

Probable Remedy

Adjust, replace or grind valves
Tighten manifold or replace gaskets
Overhaul engine

Replace gasket mwines

Readjust main bearings

Replace or recondition erankshaft

Replace or recondition crankshaft

Clean passages

Adjust or replace bearings. Replenish oil
Adjust bearings and change lo correct oil
Replace vil pump, adjust or replace bearings
and other damaged parts

Wash molor thoroughly. Adjust or replace
bearings and other damaged parts

Adjust bearings

Polish or replace shaft. Adjust or replace
rods

Adjust or replace rods and replenish oil
Replace oil pump. Replace or adjust rod
bearings

Adjust or replace rod and dipper

Clean, adjust or replace oil troughs and lines

Adjust or replace rod bearings and change
to proper oil

Horie cylinders and fit new pistons and rings.
Make sure all sbrasive that would cause
eylinder wear is removed

Repluce pistons or pins

Make necessary replacements, flush oiling
system and use new oil

Make necessary repairs to fuel or ignition
system, replace worn parts and change vil

Ream bushings and install oversize piston pins

Replace rod

. Replace camshaft thrust plate, or correct end

play by pressing gear on further
Replace main bearings

. Replace broken ring and check condition of

eylinder wall

Replace timing gears

Polish and lubricate push rod sockets
Replace oil gauge rod

Adjust valve lash

Free or grind valves
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Fig. 75—Engine Spaciel Tools
Oil Fan larget Gauge J.969-1
Ol Pon Traugh Depth and Dipper Gauge 1-969.24
Engina Lifting Aachmant 12067
Waotar Faucel Awsembly J-793.3
Mozrle Adjusting and Aligning Teol J-793.5
Dial Indicator ond AMachmants KMO-10
Volve Reaester Set KMO-1058
Valve Guide Reamer (Anishing) 343"
Volve Guide Cleaner KMO-122
Volve Guide Remover J-267
Yolve Guide Replacer (intake) J- 1089
Velva Guida Replacer (exhoust) J-1090
. Fiston Inserter KMO-357
Cylinder Head Wranch Attachment (closs sweep) KMO. 187-1
. Cylinder Head Wrench Attochment (wide sweep) KMO-187-10
. Cylindar Head Guide Pins N.344
. Distributor Cap Terminal Cloaner KMO-230

. Carban Cleaning Brush KMO.7004
Power Timing Light KMO.318
. Pistan Pin Bushing Expansion Reamer 865"

. Hermenic Baloncer Puller and Driver J- 1287
. Crankshatt Gear Puller T-126.R

Timing Gear Caver Ol Seal Drivar 1.995
Timing Geor Cover Cenlering Gaugs J-964
Comihall Gaar Remover J.971

Fiston Reumer Fixture J-543

. Piuan Vise J.1218

RES i o el P G,
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ENGINE SPECIFICATIONS

. Valve-in-head

Number of Cylmd:rﬁ o

Bore
216.5 Engine ...
235.5 Engine ...
Stroke
216.5 Engine .....
2355 Engine ....

Piston Displacement

49-52 Std. Engine ................216.5 cu. in.
50-53 Powerglide and
83 Std. Engine ...l 5.5 euin

Compression Ratio
49-52 216.5 Engine . 5
50-52 235.5 Powerglide Engine .

54 2355 Std. Engine .....

S b6l

53 235.5 Powerglide Engine ... ..., .. 7.5:1
Horsepower (S.AE.)

All 2165 Engines ..........ovoiiveiiiins 204

All 2355 Engines .......0.en. Peearaaaiae 304

Firing Order .. ... 1-5-3-6-2-4

Cylinder Block Bore Size
All 216.5 Engines
All 235.5 Engines

Crankshaft
Number of Bearings ................. R 1
Bearing Journal Diameter
Front
Front Intermediate
Rear-Intermediate .
Rear ..........
Thrust "I\aken

+ . 3.4995”-3.5015"
.. 3.56207-3.5640"

... 2.T455"-2.1465"
L2TTRRT-2.T7TR
Rear Intermediate

End Clearance . .003"-,009”
Connecting Rod Journal

DAGmater ... opessm o 23117-2.312"
Journal Out of Round .........., 001" Max.
Runout at Intermediate

Journal .. 002" Max.

Crankshaft Main
W aasais ... .0017-.003"
Used . 001"-,0045"
Undersize Bearings
Available .......... 0027-.0107-.020"-.030"
Connecting Rod
Center to Center Length ........... R.R125"”
Upper Bearing ........... ....Locked on Pin

Lower Bearing
All engines except '53
Powerglide . . Centrifugally Cast (Babbitt)
53 Powerglide

Engine ... Precision Interchangeable Insert
(Steel Backed, Rabbitt)
Bearing Bore Diameter
All engines except

53 Powerglide Engine ... 2.3135"-2.3140"

53 Powerglide Kngine .. .. 2.31277-2.3138"

Lower Bearing Clearance
New covenvene s 017,003
0017 .0045”

Side Clearance Hnd to Lvankp
checked at upper half of bearing
All Engines except

53 Powerglide ......c..ooo00s .004”-.012"
53 Powerglide Engine ....... ... 005”-.012"
Clearance Rod to Piston

Pin Boss ....... S o e 015" Min.

Piston
Diameter Clearance at Skirt

Cast Iron ........... Hold on .003" Feeler
Aluminum

(53 Puwerglide) ..7 1b. to 18 Ib. pull with
0015" Fecler
Oversize Pistons
216.5 Engine ...... [0017-.0207-.030"- 040"
235.5 Engine (Except "33
Powerglide) .001-.010”-.020"-.030"-.040"
53 Powerglide . ... .0017-.020”-.030"-.040""

Piston Pin

Diameter
1949-53 (Except 53 Powerglide) 864578650
1953 Powerglide ............. -B660"-.8665"

Oversize

1949-53 (Except

53 Powerglde)
1953 Powerglide .
Pisten Pin Fit

00157-.0037-.0057-.0107
00157-.003"-.005"
.. Thumb Push Fit

Compression Ring
Quantity .ooioiiiine
Type
1949-52 (216.5 Engine) ....Both Taper-Face
1950-53 (2355 Engine Except

R A 2

53 Powerglide) ....... Upper—Twist-Type
Lower—-Taper-Face
1953 Powerglide ......... Roth Twist-Type
Width
Twist-type . .. 0937-.0935"
Taper-face
Gap
Twist-type Dl]'l =017
Taper-face . 057-.015"

Ring Groove aper

Face Only) ....
0il Ring
QRN o canses s e 1

. .00157-.003"



All Except 1953 Powerglide .
195 ll"nworgllde i

.Wide Slot
.Wide Slot with Expander

Width 18B07-. 1865
Gap Sk 005"-.015"
Ring and Groove Clearanca . 002 0035
Ring Gap Spaeing ...................,. 120°
Camshaft
Number of Bearings ..................... 4
Bearing Journal Diameter
Front . 2.0282"-2.0292"
Front-Intermediate . L965T"-1.9667"

Rear-Intermediate . . 1.90327-1.9042"

. LB407"-1.8417"

Runout at Intermediate Besrmg ,,,,,,, 002"
Thrust Taken ,............. By Thrust Plate
Camshaft End Clearance ......... -0017-.005"
Camshaft Bearing
Type ... ..Stecl Backed Babbitt Lined
Front ... .03 317
Front-Intermediate

Rear-Intermediate .. . 190571 9067”

BeaL: . oo v . 1843271 Ra42”
Bearing Clearance ............... 0027-,004"
Camshaft End Plug

Assembly in Crankease .

Intake Valve
Lash—Hot
Seat Angle ..
Dinmeter—Head

1949-52 216.5 Engine ........... i /

1950-52 235.5 Engine . g

1953 All 235.5. Engines .. 1%”
Length- Overall

1949-52 2165 Fngine . ....... 6.2607-6.290"

1950-53 All 235.5 Engincs .... 6.3647-6.304"
Diameter—Stemn 341073417~
Guide Ream ..
Stem to Guide C]earance
Intake Opens

1949-53 All Except

1952 Powerglide ..
1953 Powerglide ... ..

.Flush to 14,” Deep

D06”-.008""
30°

4
RECTR

Intake Closes
1949-53 All Except
1953 Powerglide ........... 39° ALDC.
1953 Powerglide ., .. veereass 48% ALDC.

Intake Period
1949-53 All Except
1953 Powerglide ..
1953 Puwerglide ...
Width of Seat (in head)

Exhaust Valve

. 218°
244°

a0
Hoa" e

Lash—Hot ....ooooeiiniiii,, 013”-.015"
Seat Angle
1949 Engine ... wawe 307
1950-53 Bingines ... .. covicesiiiiasons 45°
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Diameter Head
1949 Engines ............
1050-53 Engines

Length Overall
1949 Engine (216.5) ......... 4.839"-4 869"
1950 Engine (2165) ......... 4917749477
1050 235.5 Engine and All

1951-53 Fngine ............

Diameter—Stem .......ooouu0i, E

Guide Ream ..........

Stem to Guide ClnaanLe sevesaes J0027-0047
Exhaust Opens
1949-53 All Except 1953
Powerglide . ... 42° BLDC.
1953 Powerglide .. 46°30" BLD.C.
Exhaust Closes
194953 All Except 1953
Powerglide ... ... 9% AUDC.
1953 Powerglide ... - 17T*30°AUD.C.

Exhaust Period
1949-53 All Except 1953 Powerglide ... 231°
1953 Powerglide ..

Width of Seat (in hcﬂd}

Valve Guide
Extend above head

1949-52 2165 Engines ... ... 14g" Sl
1950-53 235.5 Engines ... .. 1 8By
Valve Lifter
Diameter ............. coe... J9897.990"
Clearance Block to Lifter ..., .. .. Selective fit
Valve Spring
Free Length

DB Bngitin. o oounimpmmms e
2355 Engine ..
Lbs, Pressure at 1%

216.5 Engine .. 124140 Ibs,
Lbs, Pressure at 1
2355 Engine ... _.....,...... 155-165 1bs.

Valve Rocker Shaft
Rocker Shaft Diameter .
Rocker Arm Bore .............

Timing Gear
Back Lash .. ..

Crankshaft Gear
Material ..
Teeth ...,
Runout

Camshaft Gear
Muterial. . .Steel Hub with Bakelite and Fabric

S19107-.7917"
.7922"- 7935”

AR L0037-.005"

Teeth .. Wi ..o

Runout 004
0il Pump

Type and Drive. .. Gear Pump Driven by Tang

on Distributor
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Lbs, Pressure Idling Speed
All engines except 1953 1949-53 Std, Transmission ... ....... 475 RFM
Powerglide ......... 14 Ibs. at 2000 RPM 1950 53 Powerglide
1953 Powerglide ....... . 45 lbs. Transmission ...... 425 RPM in “D" Range
Spark Phugs Vacuum Reading at
Make, Model, Size Idling Speed ......... - ... 17-21 inches
1949-52 Engines ........... AC 46-5-14MM
1953 Engines .......... vvew AC 44-5-14MM Fan Belt Adjustment
Spark Plug Gap Defleetion Midway Between Pul.loy-(
RO SR R R R 035" Wide Belt, 1949-52 . . [T i3
AE A i e R PIRATRIE .033"-.038" Narrow Belt, 1953 . PSRRI T
Distributor Cluteh Housing Pilot Hole
Point Gap Runout: i AT A .008” Max.
1949-52 Engines ........ New, 0187-024"
Used, .015"-.022" Flywheel
1953 Engines ...... v... New, .0167-.021" Runout . . 008" Max.
Used, .0125"-.0175"
Point Spring Tension Flywheel Housing 1950-53 Powerglide
1949-52 Engines . . 17-21 vunces Parallelism of Face ...oocviviviiiaen. 007
1953 Engines .... . 19-23 ounces Bore Runout ouoviavavaiiiiina. 005" Max.
TORQUE WRENCH SPECIFICATIONS
ENGINE BOLTS AND NUTS
Cylinder Head Bolts 216.5 Engine .. 70-80 ft. Ibs. Timing Gear Cover Serews ........ 6-7% ft. The.
Cylinder Head Bolts Z15.5 Engine . .80-100 ft. hs. Clutch Housing Attaching Bolts .. .. 45-55 it Ths.
Valve Rocker Shaft Support Flywheel Mounting Belts . . 50-65 ft. Ibs.
3 +e.. 25-30 Mt 1bs 0il Pan Flange Bolts ... . 6-7% ft. 1bs.
Manifold Clamp Bolts .. ++0o 15-20ft.1bs. Ol Pan Corner Bolts ............ 124-15 ft. Ibs.
Manifold Stud Nuts (if used) ...... 25-30 ft. Ibs. Clutch Cover to Flywheel Bolts . ... 25-30 ft. bs.
Connecting Rod Pinch Bolt......... 25-35ft, Ibs. Push Rod Cover Serews ...... . 6-T%% ft. Tbs.
Connecting Rod Nuts . . . 35-45 ft. 1bs. 0il Distributor Cover Screws . . 6-7% ft. Ibs.
Main Bearing Cap Bolts Water Pump Attaching Bolts . . 25.30 ft. Ibs.

(with oiled threads) .......... 100-110 ft. Ibs.
Crankcase Front End Plate
BOTOWE s ssviminduvaindsisie e 15-20 ft. Ibs.

Fuel Pump Attaching Bolts ... ..... 15-20 ft. Ibs.
Spark Plugs ... .... 20-25 £t Ibs,
Coil Attaching Bolts ................ 5-8ft. lbs,
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CARTER CARBURETOR—1949

GENERAL DESCRIPTION

The carburetor used on all 1849 models is a the surrounding blanket of air passing into the
Carter 6845 downdraft type. Downdraft indicates second venturi and this process is repeated by the
that the carburetor is mounted above rather than air in the main venturi, By this means the fuel
below the intake manifold and the fuel travel is mixture is carried to the cylinders in a more per-
downward. With this type carburetor, gravity fectly atomized condition. This insulated atomiza-
aids the engine vacuum in delivering a fuel mix- tion results in inereased smoothness of operation

ture to the combustion chamber. at both low and high speeds. wwuie:

The downdraft carburetor embodies a principle The fuel mixture quality 1s controlled by a
which employs three venturis, one located above metering rod operating in the metering rod jet,
and two below the level of the gasoline in the and operated by the throttle lever, There are two
flout chamber, This triple venturi has the effect steps of different diamelers on this metering rod,
of increasing the suction on the first or primary The larger diameter, or veonomy step, is tapered
venturi, causing the nozzle to start delivering gas- and controls the gasoline flow to about seven-
oline at a very low air speed. The nozele cnters cighths throttle, at which time the smaller diam-
the primary venturi at an angle, d - eter, or power step, beeomes effective, giving full
ward against the air stream. This angle provides power for either high speed or hard low speed
an even flow of eorrectly proportioned and finely pulling, By this means both maximum power and
atomized fuel. greater cconomy are available without changing

The gasoline thus atomized in the primary ven- the carburetor adjustment. Figure 76 shows a
turi is kept centrally located in the air stream hy diagramatic view of the downdraft carburetor with

MAIN NOZZLE GASOLINE INTAKE
NEEDLE SEAT

|| ecomomzex 1

CHOKE
VALVE [~

PRIMARY |

YENTURI
SECUNDARY

VENTURI

L A(([l[gﬂmﬂ N_MF LEVER AR HORN
\ ] \

ILE!?1IL3 ;‘ \
CONNECTOR RO O

f
W |
CHECK VALVE |

ACCELERATING |
FUMP JET
| Rt o9

STRAINER SCREEN ]

MAIN VENTURI :
IDLE PASSAGE ‘
|-1_HRDYTLE VAl

Fig. 76—Diagromatic View of Carter Downdraft Carburetor
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details of various passages, jets, ete. identified.

The air pressure in the carburetor float cham-
ber is balanced with the pressure inside of the
air horn by a system of passages in the carbu-
retor. The air intake for the balance passage con-
sists of a brass tube pressed into the wall of the
air horn and extending to the center of the air
horn. This tube connects with a passage in the
side of the air horn (fig. 77). With this balanced
pressure, the proportions of air and gasoline in
the mixture delivered to the engine remain sub-
stantially the same at all times, even when the
air cleaner is restricted by dirt.

The choke cunsists of a one-piece choke valve,
fastened by means of two screws to the choke
shaft which is offset to one side of the carburetor
air horn. The valve is machined with an angle on

Fig. 77—Carburetor Balonce Passages

each end to permit solid seating against the wall
of the air horn. Due to the choke valve seating
against the walls of the air horn, it cannot be
damaged by backfire.

The inner choke lever is mounted on a boss on
the air horn and is retained by a snap ring fitted
into a groove in the boss.

The inner choke lever also incorporates a pin
which engages a slot in the fast idle link (fig. 78).
This link is attached and pivots at its lower end,
on the throttle valve shaft. The throttle stop
serew bears against the edge of this link,

The outer chuke lever is attached to the choke
valve shaft and a light coil spring is used to con-
nect the inner lever to the outer lever. In this
way the outer choke lever and valve are operated
by the inner choke lever through the spring.
When the choke button on the instrument panel
is pulled out, it causes the inner choke lever to
rotate arvund the boss on which it is mounted.
The Light coil spring which is attached to it causes
the outer choke lever to rotate which rotates the
choke valve shaft and closes the choke valve, The
pin in the inner choke lever which 1s engaged in
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Fig. 78—Fast ldia Link

the slot in the fast idle link ecau the link to
move, This movement is such that it causes an
opening of the throttle through the throtle stop
serew which bears against this link. This provides
for a compensation in throttle opening with choke
valve operation which will prevent unnccessary
Nooding.

The sccelerating pump consists of a cylinder
with a plunger which is below the Huid level at
all times and two cheek val one on the inlet
and one on the outlet side. The aceelerating pump
plunger spring located on top of the plunger
allows for a positive non-variable pressure avail-
able at all times, The accelerating pump plunger
including the shaft, guide and leather is made as
an assembly. The shaft is rectangular and bears
in the bowl caver,

Gasoline enters the low speed jet through a
#h4” hole drilled through the jet at the recess
ln-l.wee-n the threaded section and the base of the
jet, which coincides with the low speed well in
the carburetor body (fig. 76). The metering hole
is drilled vertically and is 035" in diameter. This
design prevents the possibility of the engine stall-
ing duc to gasoline surging away from this jet
when the brakes arce applied suddenly.

The main nozzle is of two-piece construction
with the inner nuzzle pressed into the outer
nozzle, thereby maintaining the proper relation-
ship between the openiugs i the walls of the two
nozzles. The nozzde assembly is held in place by
a brass plug having a .130"-150” hole drilled
through its center.
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The throttle shaft end of the throttle connector
rod fits through the throttle lever and is retained
by a hairpin lock at this peint. The pump arm
end of the rod is flattened and has a small groove
machined into it to receive a lock. When the con-

nector rod s assambled to the pump arm a small
coil spring fits over the rod and is held in place
by a stamped lock. This method of attachment
provides a minimum of friction while still pro-
viding an anti-rattling device.

OPERATION

ACCELERATING PUMP

The upward movement of the pump plunger,
when the throttle is closed compresses the plunger
spring and draws a small quantity of gasoline into
the bottom of the pump cylinder. The slightest
opening of the throttle allows a downward move-
ment of the pump plunger which is under spring
pressurs and eauses an immediste discharge
through the pump jet into the main venturi (fig

19).

STARTING

With the choke valve in the closed position, as
when starting a cold engine, the fast idle link is
rotated and opens the throttle valve a maximum
of approximately 12° an full choke. Suction from
the down stroke of the engine piston then draws
a small amount of air past the choke valve (fig.
80), which is then mixed with gasoline drawn
from the main nozzle and forms a rich mixture
for easy starting. When the engine starts, the
incoming rush of air overcomes the choke shaft
spring tension and opens the choke valve just the
right amount to maintain a running mixture.

Fig. 79—Carburetor Accaleratar Pump Oparation

Fig. 80~Carburetar Operslion When Starting Engina

IDLING

At idling speed the throtile is almost com-
pletely closed. The suction from the down stroke
of the engine piston is concentrated on the idling
port below the throttle valve. This suction is
applied 1o the low speed passage in the earbu-
retor body and results in air being drawn in
through the by-pass hole in the carburetor body.
The air is then swept over the top of the low
speed jet, causing gasoline to be lifted from the
jet. The gasoline and air mixture then passes
through the economizer and down the idle pas-
sage to the idling ports where it mixes with air
passing the throttle and is discharged into the
throat of the carburetor (fig. 81). It is then ear-
ried on through the manifald to the eylinders.

As the throttle valve is opened the idling port
above the throttle valve is uncovered and further
increases the suction on the idling system permit-
ting it to furnish the necessary fuel mixture for

the increase in engine speed

LOW SPEED
At low speed the throttle is partly open and
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Fig. 81— Carburctor Oparotion Ouring Idling

suetion from the duwn stroke of the engine piston
draws air in through the air horn. The air in
passing through the main venturi increases in
veloeity with the result that the suction is
inereased over the secondary venturi. The
increased air speed through the secondary ven-
turi in turn steps up the suction on the primary
venturi and thereby increases the air speed
through the primary venturi. The air, passing
through the primary venturi, draws gasoline from
the main nozzle (fig. 82) where it is mixed with
the air passing through the primary, secondary,

Fig. B2—Corbur:

i low Spesd Operation

and main venturi forming a finely atomized mix-
ture which then passes on into the manifold and
cylinders.

HIGH SPEED

The carburctor operation at higher speeds is
similar to the low speed operation with the excep-
tion of raising the metering rod in the metering
rod jet. This serves the same purpose as increas
ing the size of the jet and thercby furnishes the
additional gasoline required for higher speeds and
wide open throttle power operation.

MINOR SERVICE OPERATIONS

All carburetors are carefully tested and adjusted
to the engine requirements before leaving the
factory. Too often in servicing operations, adjust-
ments are made on the carburetor, when in rea
ity something else iy causing uneven running or
the engine has not thoroughly warmed up.

Before making any carburetor adjustments
make sure that the carburetor to manifold and
manifold to cylinder head bolts are tight, thus
preventing air leaks and have the engine thor-
oughly warmed up to vperating temperature,

There are four ndjustments that can be made
on the carburetor to imprave perfarmance when
necessary; idling mixture and idling speed adjust-
ments which should be made together and which
are external adjustments, and float level and
metering rod adjustments which are internal.

IDLING MIXTURE ADJUSTMENT

1. Screw idle adjusting screw “A" (fig. 83) all
the way in. oy

Back off idle adjusting screw “A” 1% turns,
Allow engine to idle.

4. Turn screw either way from this position
until best idle point is reached.

1S

NOTE: If it is necessary to turn adjusting
screw more than %A turn in either direc-
tion to get a satisfactory idle, internal
trouble is indicated.

IDLING SPEED ADJUSTMENT

1. Make sure hand throttle and hand choke on
mstrument panel are closed.
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Fig. B1—Carburatar Idle Adjustment

2. Adjust throttle lever stop serew "B (fig. 83)
s0 engine runs al approximately 450 to 500
revolutions per minute.

3. If engine runs too fast, back screw out. If
engine runs too slow, turn screw in until
proper speed is obtained,

4. Recheek idle mixture adjustment as indi-
cated in number 4 above.

FLOAT LEVEL ADJUSTMENT
1. Remove carburetor air cleaner from air horn.

. Remove dust cover from carburetor bowl.
With thrultle valve in upen position, remove
stamped retainer from pump arm end of the
throttle connector rod by pushing in on the
retainer and turning it 90 degrees, Remove
anti-rattle spring.

4. Disconnect metering rod spring and remove
metering rod and metering rod dise, being
eareful not to bend the rod.

5. Remove hairpin lock from pump connector
link and remove pump connector link.

6. Remove four bowl cover serews and remove

howl cover and float assembly.
Remove howl cover gasket.

. With bowl cover upside down measure the
distance {rom the top of the float to the
machined under surface of the bowl cover
(fig. 84).

NOTE: This distance should be %" and
can be accurately checked with J-818-1
Float Level Gauge.

ga o

% =1

Fig. B4—Checking Carburetor Fleat Level

9. If float level must be resct, bend lip contact-
ing intuke needle up o lower the float and
down to raise it.

NOTE: Do not make this adjustment by
prossing on the float. Bend the lip thet
contacts the needle.

10. Turn cover right side up and check the low
position of the float by measuring from the
under side of the cover to the top of the Moat
at the outer end. This distance should be 17.
NOTE: If adjustment is necessary, bend
the two stops on the fleat with a small
pair of pliers.

11. Replace howl cover using a new gasket.

12. Conneet carburetor pump lever to pump
plunger by installing pump connector link
and hairpin lock.

13. Replace metering rod dise and metering rod
and connect metering rod spring.

14, Attach throttle connecting rod to pump lever
and secure with anti-rattle spring and stamped
refainer,

15. Replace carburetor bowl dust cover.

16. Install carburetor air cleaner on air horn.

METERING ROD

The metering rod controls the amount of gaso-
line that passes through the jet and may be
changed to meet various climatie, gasoline or
driving conditions.

There are three metering rods available which
are marked as follows:

Standard 67-46
1 Step Lean 68-49
1 Step Rich 66-12



[

Fip. 85—Checking Throttie Conn
Metaring Rod Gauge

ng Rod with

Whenever a new metering rod is to be installed
or after the old metering rod has been removed,
& metering rod gauge T-109-25 should be used
to assure that the position of the throttle valve
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and the metering rod are in correct relation with
each other.

The following procedure should be followed
o synchronize the metering rod with the throttle
valve.

1. Remove carburetor air cleaner.

2, Remove dust cover from carburetor bowl

3. Disconnect metering rod spring and remove
metering rod.

4. Disconnect connector rod from throttle lever

5. Make sure choke valve is fully open and

back off throttle stop screw until throttle
valve is closed tightly.

6. Install metering rod gauge T-109-25 by
threading it through the bowl cover,

NOTE: Make sure gauge seals in meter-
ing rod jet (fig. 85).

7, Press down on the pump arm until the pivot
pin rests firmly on top of the gauge (fig. 85)

8. With pump arm in this position and the
throttle valve fully closed, bend throtile con-
nector rod at the throttle valve end so that
connector rod will enter hole in throtile
valve lever freely. Install hairpin lock

9. Remove metering rod gauge, install meter
ing dise and rod and conneet metering rod
spring.

10. Turn throttle stop screw In until throttle just
starts to open.

11. Replace carburetor bowl dust cover.

12, Replace carburetor air cleaner.

13. Adjust idling speed and idling mixture.

MAJOR SERVICE OPERATIONS

The perfect carburctor delivers the proper
gasoline and air ratios for all speeds of the par-
ticular motor for which it was designed. By com-
pletely overhauling al regular intervals, which
will allow cleaning and replacing of all worn
parts, the carburetor can be returned to its origi-
nal condition and it will then deliver the proper
ratios as it did when new.

Removal

1. Loosen air cleaner clamp bolt and remove
alr cleaner.

2. Disconnect fuel and wvacuum lines from
carburetor,

1. Release the choke and throttle cable clamps
and lock serews and remove cables from
carburetor.

4. Disconnect throttle rod from throttle shaft
lever.

5. Remove the two carburetor lange to manifold
stud nuts and lift carburetor off.

Disassembly

1. Remove dust cover from carburetor bowl.

2. With the throttle valve in the open position,
remove stamped retainer and anti-rattle
spring from pump arm end of throitle con-
nector rod and hairpin lock from throttle
lever end and remove connector rod,

3. Disconnect metering rod spring and remove
metering rod and disc being careful not to
bend rod.

4. Remove hairpin lock from pump connector
link and remove pump connector link

5. Remove four bowl cover serews and remove
bowl cover and float assembly.

6. Remove float pivot and remove float and
needle valve from cover,

7. Using tool J-816-4 remove needle valve seat
from cover.

8. Remove accelerating pump plunger spring,
pump plunger and metering rod jet from car-
buretor float bowl.
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NOTE: Use tool I-816-4 ta ramave meter-
ing rod jet.

9. Loosen three screws attaching air horn to car-
buretor body.

10. Remove main nozzle passage plug using tool
J-BIG-T.

11. Remove main nozzle screw plug using tool
J-816-2.

12. With a screwdriver, reach down through the
air horn and press on the “D" section of the
main nozzle to remove nozzle from primary
venturi
NOTE: Do not press on end of the main
nozzle.

13. Remove air horn serews and air horn.

14, Remove low speed jet using tool J-R16-2

15. Remove passage plug and screen for accel-
erating pump check valves using tool J-816-4.

16. Remove inlet and outlet check valves using
tool J-816-2,

17. Remove passage plug for accelerating pump
jet using tool J-816-2.

1. Hemove acceleraling pump jet using tool
J-B16-1.

19, Remove idle adjusting screw and idle port
passage plug using tool J-816-7.

20. It will not be necessary to remove the choke
or throttle valves unless the following inspec-
tions indicate that they require replacement.

Inspeetion

1. Wash all parts thoroughly in cleaning solvent,

2. Check the idle ports and first by- for car
bon dep

3. Blow out all drilled passages with compressed
air in the upposite direetion Lo that of normal
flow of air or gasoline,

4. Inspect the main nozzle for burrs at the ven-
turi end.

5. Blow out the low speed jet and make sure the
metering hole in jet is clean,

6. Check operation of inlet and outlet check
valves

T. Inspect aceelerating pump jet to make sure
it is clean,

8. Inspect acvelerating pump plunger. If the
leather or its expanding spring are damaged
in any way the plunger assembly should be
replaced.

9. Inspect the metering rod and metering rod jet
for wear or damage and make sure correct
metering rod is being used.

10. Check float for dents and wear on lip and float

pin. Check howl cover for warpage and weur
in countershaft hole. If needle shows graove
on seating surface replace both needle and
seat,

13.

Check throttle shuft arm for looseness on the
shalt and for excessive wear at throttle rod
conneelion,

Check throttle shaft for excessive looseness
in the carburctor body,

Inspect throttle arm for wear.

. Make surc choke valve opens and closes
frecly. Hold lever in closed position and push
valve open to sec that choke spring has nor-
mal tension.

Replace all worn or damuged parts. If throttle
or choke valve parts require replacement they
may be replaced according to the following
procedurc.

REPAIRS
Throttle Valve

"

ro

-

@

=3

File oll upset ends of throttle valve to shalt
serews, remove screws and throtile valve,
Loosen throttle arm lock serew and remove
arm from shaft,

Remove shaft and lever assembly. Replace
damuged parts,

Install throttle shaft and lever assembly.
Place throttle arm on end of shaft and tighten
lock screw.

Place throttle valve on shall with the letter
“C" stamped on valve toward the idle port
(fig. 86). Install new valve to shaft screws,
tighten securely and upset ends so they will
not loosen

Fig. 86—Carrect Asombly of Throttle Valve



Choke Valve

1
2.
3

File off upset ends of choke valve to shaft
screws, remove screws and choke valve.
Disconnect choke spring [rom outer chuke
lever and remove shaft assembly.

Remove snap ring holding inner choke lever
on boss of air horn and remove lever and
spring disengaging lever pin from fast idle
link. Replace all damaged or worn parts.
Place spring and inner choke lever on air
horn boss engaging lever pin in slot in fast
idle link and install snap ring.

Install choke shall assembly and hook choke
spring to outer chake lever,

. Place choke valve in position with letter “C"

on valve toward the top.

Install new valve to shaft screws, tighten
securely and upset ends so they will not
loosen.

ASSEMBLY

1.

Install air horn to carburetor body making
sure the small gasket is in place at the balance
passage and that the control clip assembly
is on the screw above the idling adjusting
SCTEeW.

. Assemble copper gasket (4) on main nozzle

(5) (fig. 87). Hold carburetor with air harn
down, line up “D" section on end of nozzle

Tension Spring

Fig. 87 —Cartar Downdraft Carburetor lets and Plugs.

1. Pasage Plug 10. Passage Plug

7. Paungs Plug Gaskat 11. Pasage Plug Gasket

3, Norrle Scrow 12. Low Speed Juot Guskel

4. Moin Nozzle Goskel 13. Low Speed Jet

5. Main MNozzle 14, Pump Outier Chack Yalva
&, Pump Jot 15. Pump Inlet Check Valve

7. Pauoge Plug Gasket 16, Pump Strainer Screan

8. Passage Plug 17, Passoge Plug Guskel

9. ldle Adjusting Screw and 18. Pump Screen Retainer and

Painge Plug
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with “D” opening in primary venturl and drop
nozzle into the opening.

. Install nozzle serew plug (3) and tighten it

securely, Tighten the three air horn serews
and then install main nozzle passage plug (1)
using a new vopper gasket (2) and tighten
securely.

Install the low speed jet (13) and gasket
(12) in carburetor body and tighten securely.
Remove jet and check bearing at end. If there
is a complete bearing around the end of the
jet as indicated in Figure 88 reinstall jet. If
bearing is not complete, install a new jet.

JET
ATTER NEW
SEATING JET

|

11,

12.
13

14.

15.

Fig. 88—Checking Seat on Low Speed Jet

. Install the inlet (14) and outlet (15) check

valves, tightening securely.

Install strainer screen (16) passage plug (18)
and gasket (17) and tighten plug securely,
Install accelerating pump jet (6), plug (8)
and gasket (7), tightening both jet and plug
securely.

Install the metering rod jet and gasket and
tighten securely.

. Place the accelerating pump plunger in the

pump cylinder using sleeve J-507

. Slip the accelerating pump plunger spring

over the pump plunger.

Install the float needle valve, seat and washer
in the bowl cover, tightening seal securely.
Install float and float lever pin,

With the cover turned upside down and
gasket removed check float lever and adjust
if necessary as outlined under “Float Level
Adjustment.”

Install a new bowl gasket and install cover to
bowl and tighten securely.

Connect carburctor pump lever to pump
plunger with pump connector link and hair-
pin lock,
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16. Assemble throttle connector rod to the pump
arm und install anti-rattle spring and retainer
to rod end.

17. With choke valve fully open, back off throttle
stop serew until throttle valve closes tightly.

18. Install metering rod gauge T109-25 and syn-
chronize metering rod with throttle lever as
outlined under “Metering Rod." wnues

19. Remove metering rod gauge and install proper
metering rod with disc dropping it into posi-
tion and hook eye over pivot pin. Hook meter-
ing rod spring to metering rod.

20. Turn throttle stop serew in with choke valve
open until throttle starts to open and then %
turn more.

21. Install the idling adjusting screw and spring
(8) (fig. 87). Turn screw in until it seats and
then back off 13 turns.

22. Install idle port passage plug (10) and gasket
(11) and tighten securely.

23. Lubricate pump arm felt wick with a few
draps of engine oil and install dust cover and
attaching serow.

INSTALLATION
1. Place earburetor in position on manifold studs
and install retaining nuts. Tighten evenly and
securely.
2. Connect fuel and vacuum lines to carburetor.

3.

Push choke and throttle button in against
instrument panel.

. Install carburetor throttle rod to throttle

lever,

. Push hand throttle wire and conduit through

clamp on carburetor and hole in end of
throttle lever rod,

Tighten clamp and install wire guide leaving
about Y% inch between guide and throttle
lever rod with throttle valve closed,

Push choke wire and conduit through clamp
on carburetor and enter wire in connector on
choke lever.

. Tighten elamp and wire retaining serew in

connector,

. Check choke and throttle operation by pull-

ing choke and throttle button on dash all the
way out, Throttle valve should be fully open
and choke valve fully closed.

. Push buttons all the way in. Throttls valve

should be fully closed to stop serow and choke
valve should be fully open,

- Install air cleaner,
. Start engine and aflter it has warmed Lo

operating tewperalure make neeessary idle
mixture and idle speed adjustment as out-
lined under “Idle Mixture” and “Idle Speed
Adjustment.”

GENERAL DESCRIFPTION

ROCHESTER CARBURETOR—1950-51 MODELS

The carburetor used on all 1950-51 models is
a Rochester Model “B” downdraft earburetor
(fig. 89)

This carburctor presents several distinct fea-
tures of importance to the var owner and the
mechuanic, Foremost among these features are:

(a) Concentric fuel bowl-Regardless of any
shift of fuel level in the bowl, the main
metering jet is at all times immersed in
fuel.

Centrally located main discharge nozele—

A shift in fuel level has little or no effect

on the rate of discharge from the nozzle.

(e) The main well and support assembly,
which contains the main metering jet and
the power valve, is attached ta the cover
and ended in the Hoat bowl which
provides case in servicing.

(d) A fast idle mechanism, which is in link-
age with the choke lever, is an aid to
faster, more efficient cold weather starting
and helps to prevent over-choking.

(b

Fig. 89—Rochester Curburetor Cron Sectian



Although functionally the same, there are two
model “B" carburetors used on passenger car
models; one is for the 216 cubie inch engine, and
the other for the 2135 cubic inch engine. The main
differences between the two carburetors are the
size of the carburetor throat diameter and the
size of orifices in some of the carburetor jets.

Size of LI of Skze of
Main Venturi  Throtile Bore
216 Cu. In. Engine 1.218” 1%”
235 Cu. In. Engine. .. 1.343" 1%

A Throttle Return Check is used in conjunc-
tion with the carburetor assembly used on the
1950-52, 235 cubic inch passenger car engine. This
unit (fig. 90) is designed to retard throttle closing,
gradually slowing the engine down from a fast
idle to the normal idle speed when the throttle is
closed.

THROTTLE
RETURN  §
CHECK

Fig. 90—Throtile Return Check

OPERATION
Idle System

At 1dle speed, the throttle 15 almost completely
closed. The idle fuel first passes from the bowl
through the calibrated main metering jet “A™
(fig. B9) in the bottom of the main well support
assembly “B",

The fuel is then drawn up the main well by
manifold vacuum (suction) to the crossbar of
the air horn. Air joins the solid fuel through the
three calibrated air bleeds “C" in the center of
the crossbar, The fuel/air mixture is then cal-
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ibrated by the idle tube “D" and passes down
the passage in the Hoat bowl to the throttle body.

The idle fuel is then metered to the engine by
the idle adjusting ncedle hole “E" which is below
the throttle valve “F". As the throttle valve is
opened the secondary idle holes "G” are exposed
in turn to manifold vacuum and deliver addi-
tional fuel to meet the inereased engine demand.

NOTE: Late 1951 medels having 235
engines and Powerglide transmissions
have o revised idle system. See “Gen-
eral Description—1952-53 Models."

Part Throttle System

As the throttle valve “F” is opened to a greater
degree, additional suction is applied to the main
discharge nozzle “H” in the crossbar. As a con-
sequence the fuel begins to pass from the main
nozzle rather than through the idle system.

The calibration of the main metering jet “"A"
and the air bleeds “C” in the crosshar controls
and maintains the economical fuel/air ratios
throughout the 25-70 mph driving range.

Power Sysiem

To provide for additional fuel for sustained
high speed operation or increased road lvad
power, the vacuum operated power system de-
Tivers such fuel readily and economically.

A direet manifold vacuum passage “M” with-
in the carburetor which connects to the engine
intake manifold, operates this system. Al any
manifold vacuum above 5 of mercury, the power
actuating piston 1" is held by suction in the
“Up” position against the compression of the
power spring “K”. Consequently, no fuel passes
through the ball type power valve “J”, With any
decrease in vacuum below 5” mercury, the cali-
brated power spring "K” immediately forces the
power piston down, which unseats the spring
Toaded ball “L"” in the power valve “J", Fuel then
passes readily around the ball into the base of the
main well support assembly, The calibrated
power restriction “N" meters the fuel prior to
joining the fuel [rom the main metering jet, "A"
and is delivered to the engine. Coversely as the
manifold vacuum riges above 5 mercury, the
power piston is drawn immediately to the “Up"
position and the engine returns to the economical
part throltle mixtures of the carburetor.

There is no adjustment required for either the
part throttle or power systems.

Float System

The Model carburetor is completely bal-
anced (fig. 91). The balance tube connects the
carburetor air intake and the float howl, thereby
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Fig. 91—Carburstor Pump System

equalizing air pressures. In this manner, any ac-
cumulation of dirt in the air cleaner is compen-
sated for and prevents any erratic richer mixtures.

To aid in maintaining the correct fuel level
under all conditions the carburetor employs twin
floats. It is of utmost importance that the floats
be adjusted carelully and accurately.

Pump System

To provide for smooth, quick acceleration, a
double spring pump plunger is used in the Model

MINOR SERVICE

All carburetors are carefully calibrated (o the
engine requirements and then are tested and ad-
justed before leaving the factory. Tou often, in
servicing operations, adjustments are made on
the carburetor, when in reality something clse is
causing uneven running or the engine has not
thoroughly warmed up,

Before muking any carburetor adjustments,
make sure that the carburetor to manifold and
manifold to cylinder head bolts are tight, thus
preventing air leaks. Of equal importance is to
have the engine thoroughly warmed up to oper-
ating temperature, On the G.M. Model “B” car-
buretor, there are only two external adjustments
and one internal adjustment. The idle mixture
and idle speed adjustments are external adjust-
ments and should be made together. The only in-
ternal adjustment is the float level adjustment.

The adjustment of the throttle return check on
models so equipped, should only be made after

“B" carburetor. The rates of compression of the
top spring versus the bottom spring is calibrated
to insure a smooth, sustained charge of fuel for
acceleration.

To exclude dirt, all fuel for the pump system
first passes through the pump screen "4 (fig. 91)
in the bottom of the Hoat bowl. It is then drawn
past the ball check “5,” into the pump well on the
intake stroke of the plunger 2. Upon accelera-
tion, force of the pump plunger seats the ball
check "5" and forces the fucl up passage “6." The
pressure of the fuel lifts the pump outlet ball
check “T" from its seat overcoming the check
ball spring pressure. The [uel is then sprayed on
the bottom edge of the venturi by the pump jet
“8" and delivered 1o the engine. No targeting of
the pump jet is required.

For greater driving ease, the plunger head is
designed to eliminate fuel porcolation in the
pump system. This has been accomplished by de-
signing a by-pass around a ball check “1" in the
plunger head “2." When the engine is not operat-
ing, any build up of fuel vapors in the pump will
by-pass this ball allowing the hot fuel and vapors
to circulate up the passage “37 in the plunger
head and return to the float howl. Otherwise, any
vapor pressure built up would evacuate the fuel
in the pump system into the engine manifold,
causing poor initial aecceleration due o lack of
fuel in the pump system when engine is hot

NOTE: Late 1951 models having 235
engines and Powerglide ftransmissions
hove a revised pump system. See “‘Gen-
eral Description—1952-53 Models."”

OPERATIONS

the idle speed and idle mixture are properly
adjusted.
IDLE MIXTURE ADJUSTMENT

1. With engine at operating temperature, screw
idle adjusting screw “A" (fig. 92) all the

way in,
CAUTION: To prevent scoring or groov-
ing the needle on the adjusting screw, do

not turn it in too tight.
Back off the idle adjusting serew “A" 1 to
2% turns.
. Start engine and allow to idle.
Turn screw either way from this position
until best idle point is reached.
NOTE: On possenger cars equipped with
Powerglide 235 engines, set paorking



Fig. 92—idle and Mixture Adjustment

brake tight and meove transmission selec-
tor lever te “D" range while making this
adjustment,

IDLE SPEED ADJUSTMENT

Make sure hand throttle and hand choke
buttons on instrument panel are pushed in
all the way and that the accelerator and
throttle linkage is free so that throtile stop
screw “B" is against the stop. (1951 models
are not equipped with hand throttle)

. Connect a tachometer to the engine and with

engine at operating temperature, turn screw
“B” in or out to obtain an idling speed of
450 to 500 revolutions per minute on all
models exeepl passenger cars equipped with
Powerglide 235 engine.

. Recheck idle mixture adjustment so that the

idle mixture and idle speed adjustments, in
combination with each other, produce a
smooth idle at the required RPM.

On passenger cars equipped with Powerglide
235 engine, place selector lever in “N” range
and turn screw “B” in or out to obtain an
idling speed of 500 RPM.

Set the parking brake tight and move selec.
tor lever to “T)" range. Readjust the idle mix-
ture screw for smooth engine performance at
idle. This setting will give approximately
440 RPM.
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NOTE: Snap accelerator pedal several
times when changing any of these ad-
justments to remove any log from car-
buretor and linkage. On possenger cors
with Powerglide 235 engines shift trans-
mission 1o "N before snapping accel-
erator pedal,

FLOAT LEVEL ADJUSTMENT

i

o

Remove carburetor air cleaner from cover
assembly.

Relecase the choke and throttle cable clamps
(1950) or choke only (1951) and remove

cables or cable from carburetor. ooy

. Disconnect fuel line at carburetor cover

fitting.

. Remove cover attaching screws and choke

bracket with wires attached.

. While holding throttle kick lever, lift cover

straight up to prevent damage to floats.

. With cover fully assembled and cover gasket

in position, place assembly upended on a flat
surface.

. Place fuel float gauge, part No. 3696192, into

position (fig. 93) with tang at center of gauge
located in the main discharge nozzle of the
cover.

NOTE: Float level gauge, part No.
3696192, is ovailoble through the Parts
Department.

. Bend float arms vertically so that each float

just touches top portion of gauge.

Fig. 93—Fleat Adjustment Check
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NOTE: If both foats aro level, the tab
may be bent to raise or lower floats.

©

Carefully bend float arms horizontally so
that each float is centered in the gauge. Tilt
assembly 90" each side and check that floats
do not touch gauge (fig. 94). This insures that
floats will not rub inner or outer sides of float
bow). Recheck level adjustment.

COVER ASSEMBLY INSTALLATION

1. Rotate throttle kick lever elockwise against
tension of spring to a vertical positicn and
carcfully place cover assembly on bowl
(fig. 96).

Fig. 94—Flant Canter Chack

FLOAT DROP ADJUSTMENT

To insurc sufficient entry of fuel under high
speed operation, it is necessary to check and ad-
just the float drop.

With the cover assembly held right side up
and floats suspended frecly, earcfully bend the
float tang ut rear of float assembly so that the hot-
tom of the float is 14" below the gaskel surface
(fig. 99).

Fig. ®5—Flonl Drap Adjustment

A |

Fig. 96 —Ausamble Cover to Bowl

N

Install four attuching screws and choke
bracket and tighten serews securely.

. Connect fuel line to carburetor cover fitting,
. Enter choke wire into connector on choke
lever, check to see that choke button is
pushed in against instrument panel and
choke valve is fully opened. Then tighten
choke wire ining screw in . On
1950 models, check to see that throttle button
ix pushed in against instrument panel and
throttle valve is fully closed. Then connect
throttle wire,

Replace carburctor air cleaner and check and
adjust idle speed and idle mixture, il nec-
essary,

-

ot

NOTE: On passenger cars Powerglide
(235 enginel equipped with throtle
return check, adjust check in accordance
with instructions under "Throttle Return
Check.”

THROTTLE RETURN CHECK INSTALLA-
TION AND/OR ADJUSTMENT

The throttle return check should be installed

on carburetors used on late 1950 and 1951-2,



235 Powerglide passenger car engines. Tt may
be installed on carburetors used on early 1950,
235 Powerglide passenger car engines, when a
new throttle body assembly, part No. 7003235,
equipped with a contact arm en the throttle lever,
is also installed. Throttle return check is not used
on 1953 Powerglide 235 engines.

To install throtile return check, proceed as

follows:

1. Install earburetor and throttle return check
assembly on engine manifold as shown in
Figure 90.

2. Conneet the carburetor controls, gasoline and
vacuum spark control pipes.

3. Be sure that aceclerator pull back spring,
part No. 3695705, is used. Early 1950 pro-
duction models used pull back spring, part
No. 3685718. Figure 97 shows how the springs
may be identified.

VA

NEW THROTTLE PULL BACK SPRING 43495705

= T e T ;)

LD THEOTTIS PUIL RACK PEING J3483710

Fig, 97—Theottle Pull Back Springs

4. Check the alignment of the throttle return
check adjusting screw with the contact arm
on the throttle lever. It may be necessary to
bend the throttle return check bracket or
throttle lever contact arm to center the ad-
justing screw on the radius of the contact
arm.

. Connect a tachumeter to the engine. Place
the transmission eontrol in “Park” position.
Start the engine and run it at o fast idle to
warm up

. Carburctor adjustments should not be made
until engine is at operating temperature,
While warming up, tighten manifold bolts
and clamp nuts.

7. With selector lever in “N" (ncutral), turn
idle specd adjusting screw to obtain an idling
speed of 500 RPM.

8. Set the parking brake tight and move selec-
tor lever 1o “D" (drive) range. Adjust the
idle mixture screw to provide smooth engine
performance al idle. This setting will result
in an idle of approximately 440 RPM,

(23

o

NOTE: Snop accelerator pedal several
times when changing any of these ad-

9.
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justments to remove any log from carbu-
retor and linkage. Move selector lever to
“N" (Neutrall range before snapping
accelerator pedal,

Remove air cleaner and insert a 090" feeler
gauge (fig. 98) between carburetor choke

10.
11

FUELER GAUGE

Fig. 98—Threttle Return Chack Adjustment

lever cam and the fast idle lever. Cheek re-
turn check screw to ascertain that screw does
not project more than %" to 12" measured
from underside of screw head to shoulder of

shaft.

Center check serew head with throttle lever
contact arm, bending return check bracket
or throttle lever as necessary to obtain screw
contact with throttle lever with initial %" to
2 adjustment.

‘While holding throttle return check shaft to
keep it Mrom (urning, which would damage
the diaphragm, turn adjusting screw until it
just touches throttle lever contact arm using
a piece of thin paper as a fecler.

Install air cleaner.

To shop test adjustment of throttle return
check, with parking brake set and selector in
“D" range, quickly accelerate engine to stall
speed and then release accelerator pedal
quickly. If the engine stalls, turn the return
check adjusting serew out % turn al a time
until engine does not stall. The maximum
amount serew can be turned out without
disengaging from the nylon lock is 1% turns
from initial adjustment.
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MAJOR SERVICE OPERATIONS

The perfect carburetor delivers the proper
gasoline and air ratios for all speeds of the par-
ticular engine for which it was designed. This
efficient carburction can be maintained by vom-
pletely disassembling the carburetor at regular
intervals. This will allow cleaning of all parts,
passages and discharge holes which require ex-
treme care in cleaning. Use only carburetor sol-
vent and compressed air to clean passages and
passage discharge holes. Never use wire or other
puinted instrument to clean as calibration of
carburetor will be affected.

REMOVAL

1. Loosen air cleaner clamp and remove air
cleaner.

2. Disconnect fuel and vacuum lines from
carburetor.

3. Release the choke and throttle enble elamps
(1950) or choke only (1951) and remove
cables or cuble from carburetor,

4. Disconnect throttle rod from throttle shaft
lever.

5. Remove the two carburetor flange to mani-
fold stud nuts, remove the throttle return
check if one is nstalled, and lift carburetor
assembly from the vehicle.

DISASSEMBLY

1. Remove cover attaching serews and choke
bracket.

2. Lift cover straight up to prevent damage to
floats. Hold throttle kick lever while lifting
cover.

3. Place cover up-ended on flat surface and
remove float hinge pin and floats,

4. Remove float needle and using a screwdriver
of proper width, remove float needle seat and
fibre gasket.

3. Remove main metering jet and power valve
assembly [rom main well support,

NOTE: Use care when removing power
valve net to lose small spring and ball.

6. Remove main well support attuching serew
and lift support straight up to remove.

NOTE: The GM Model “B" Carburetor
used on late 1951 model passenger car
with Powerglide 235 engine, has a
main well tube pressed into the cover
and extending from the cover surface
1%" down into the main well suppert.
The cover will be serviced as on as-
sembly with the main well support and

cover gasket. When the main well sup-
port is being removed, extreme care
must be taken to prevent damage to the
main well tube,

7. Remove the cover gasket and lift power

piston and spring from cover,

Remove throttle kick lever und spring by

removing retaining serew and washer.

9. Holding pump plunger all the way down,
remove hairpin retainers from pump link
and remove pump link from throttle lever
and pump plunger. Pump plunger may be
lifted from bowl.

10. Lift pump spring from well and remove ball
check from bottom of well.

11. With small serewdriver, rotate pump dis-
charge guide until it can be removed. Pump
discharge spring and ball check will fall from
bowl when turmed upside down.

12. Remove pump screen retainer and pump
screen from bowl.

13. With bowl upside down remove throttle body
attaching screws and remove throttle body
assembly,

14. Remove idle adjusting needle and spring
from throttle hody.

o

15

Figure 99 illustrates carburetor completely
digassembled.

INSPECTION

Wash all parts thoroughly in carburetor sol-

vent and dry with compressed air

Check all ports and passages for carbon

deposits,

. Blow out all drilled passages with compressed
air and check with flashlight to make sure
they are clean.

(SIS

[

NOTE: Do not, under any circumstances,
use wire or other pointed instrument fo
clean drilled passages or calibrated holes
in carburetor, Holes ond passages are
carefully calibrated and use of wire or
other cleaning instrument will destroy
calibration of carburetor.

o]

Inspect pump plunger. If the leather or its
expanding spring are damaged in any way,
the plunger assembly should be replaced.
Check floats for dents and wear on tang and
hinge pin. Also check cover for wear in hinge
pin holes.

Check float needle and seat. If wear is noted
on float needle, install new float needle assem-

bl

2
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Fig. 99—Carburelor Layout
1. Scrow--Cover Altaching 12 24, Screw—Choke Yalv 35, Pump Plunger A
2. Cover 12, 5. 5 3. Spring—Fump R
3, Fuel Inlot Fitting 14, 37. Ball—Pump Check—
4. Goskel—Cover 15, % Aluminum
5. Float 16, 28, Scraw—Brackat 0. Serew-Thraltle Kicker
&, Foul Howdle, Seat, Gavkel 17. Gasket—Thrattle Body 29, Hul—Brocks! 39, Washar—Theattle Kicker
. 18, Thretile Body Assembly ). Spring—Choke Shaft 40. ThraMia Kicker
7. Powsr Spring dle Adjusting Mecdle 1. Choke Brockst 41, Spring—Throtile Kicker
8. Floal Hinge Fin pring—idie MNosdls 32. Guide—Pump Discharge 42, Scraw—Thrallly Yalve
9. Pawer Pistan 21. Screw—Throlile Body 33. Spring—Pump Discharge 43, ThroMle Shoft
10, Main Well Suppart 22. Choke Volve 34, Boll—Pump Dischorge—
1. Pawar Valve Assembly 3. Choke Sholt ¥i Steel

bly consisting of matched and tested needle
and scat fibre washer,

7. Check power piston for burrs or other
damage. Piston must move frecly in cover
bore.

8. Check pump screen -malke sure il is clean.

. Check throttle arm for looseness on the shaft
and for excessive wear at throttle rod

connection,

10. Check throltle shaft for excessive looseness

in throttle body.

e

NOTE: Any doamage or excessive wedar in
throttle arm or shaft necessitates replace-
ment of the throttle body assembly. This
is due to the close tolerance of throttle
valve fit required and the fact that the
idle discharge and spark advance holes
are drilled in relation to o proper fitting
valve.

11. Make sure choke valve opens and closes
freely. Hold lever in closed position and
push valve open to see that choke spring has
normal tension.

REPAIRS
Choke Valve Removal

1. Remove choke valve screws and choke valve.

2. Disconnect choke spring from outer choke
lever and shalt assembly and remove choke
shaft assemhbly.

3. Remove choke swivel retaining ring which
retains swivel on boss of cover and remove
swivel and spring.

Installation

1. Place choke spring on cover boss with ex-
tended hook end against cover.
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ring into groove.

closed (fig. 100).

. Place choke swivel assembly on boss with
lug and serew on the inside. Lock retaining

. Slip choke shaft into cover. Center choke
valve and tighten screws. The letters “RP"
or “C" must face outward with choke valye

Fig. 100—Choke Valve Instaligtion

4. Turn choke spring elockwise until outside
hooked end engages slot in bottom of choke
swivel assembly. With small piece of wire,
wind inside end of choke spring approxi-
mately % turn and hook over end of choke
shaft assembly. Ascertain that choke assem-
bly has free movement,

Assembly

L. Install idle needle and spring finger tight in
throttle body. As a temporary idle adjust-
ment, back needle out 1% turns.

2. Using a new thrattle body pasket, attach
bowl to throttle body. Tighten serews evenly
and securely.

3. Place clean pump screen in hottom of bowl
and lock retainer into pusition.

4. Drop small aluminum ball in pump well

NOTE: After installing ball ascertain that
ball lifts freely from its seat.

5. Place pump return spring into pump well
and center it by depressing with finger,

6. Install pump plunger and conneet pump link
to throttle lever and pump rud. Install hair-
pin retainers al both upper and lower ends,

7. Drop large steel ball into pump discharge
cavity of bowl and place spring on top of ball,

B. Index end of pump discharge puide into
spring and press down until guide is Aush
with bowl surface,

9. Place throttle kick lever spring on bowl boss
with smaller hooked end against bowl. Ro-

tate clockwise until small end engages lower
buss,

Attach throttle kick lever with serew and
washer. Flat portion of lever must be against
idle serew.

Install flout needle seat using new fibre
washer and install float needle.

. Place new cover gasket on cover.

Pluce power piston spring and power piston
in air horn cavity and attach main well sup-
port ta air horn.

. Install main metering jet and tighten se-

curely,

Hold power piston stem down and install
power ball, spring and plug and tighten
securely.

Attach float with hinge pin.

NOTE; Float tang must face air horn.

. Adjust foat setting as outlined under “Minor

Service Operations, Float Level Adjustment.”

. Rotate throttle kick lever clockwise until ex-

tended hooked end of spring engages lower
half of lever. Turn lever to vertical position
against lension of spring. Cam portion of
lever will now be in position to engage cam
portion of choke swivel,

Holding throttle kick lever as described,
place cover assermbly on bowl (fig. 96). In-
stall attaching serews and choke bracket and
tighten screws securely.

Installation

1

o

Place carburetor in position on manifold
studs, position throttle return check if one is
to be installed, and install retaining nuts.
Tighten evenly and securely.

Conneet fuel and vacuum lines to carburetor,

. Connect throttle rod o throttle shaft lever.
. On 1950 models only, push hand throttle wire

and conduit through bracket on carburctor
and guide wire through hole in end of throt-
tle lever rod. Make sure throttle button is
pushed in against dash and then install wire
guide on end of throttle wire leaving about
15" between guide and throttle lever rod with
throttle valve closed.

On 1950 and 1951 models, push choke wire
and conduit through bracket on carburetor
and enter wire in connector on choke lever,
Make sure choke button is pushed in against
dash. Then tighten bracket clamp and wire
relaining serew in connector.

Check choke and throttle operation on 1950
models and choke operation only on 1951
models by pulling buttons on dash all the



way out. Throttle valve should be fully
opened and choke valve fully closed. Push
buttons all the way in. Throttle valve should
be fully closed to stop screw and choke valve
shaould be fully opened.

7. Install air cleaner, start engine and warm Lo
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operating temperature. Make necessary idle
mixture and idle speed adjustments as out-
lined under “Minor Service Adjustments.”

8, On earburetors equipped with a throttle re-
turn cheek, adjust as outlined under “Minor
Service Operations.”

ROCHESTER CARBURETOR—1952-3 MODELS

GENERAL DESCRIPTION

MANUAL CHOKE

All 1952 models that have the rugular 216 en-
gine are equipped with a Rochester Model “B”
carburetor that 1s functionally the same as far as
operating and servicing operations as the car-
buretor used on the 1950-51 models. However, this
carburetor has a float bowl and cover of heavier
construction with heavier cover serews and in
addition has a revised idle system and aceclerat-
ing pump system. This revised type system was
incorporated in late 1951 models having the 235
engine and Powerglide transmission.

In the revised idle system, only two calibrated
holes are drilled through the cross bar of the air
horn (fig. 101). Two additional cored and drilled
passages have been added to the air horn which
connect to the present idle passage at one end
and vents into the float chamber at the other end.
This consiruction tends to relieve meore rapidly
any build up of gasoline vapor in the cross bar
and idle passages after & hot engine is shut off.

I E | §

Fig. 101 —Corburetor Revised Idle System

In addition, the venting into the float bow! allows
for better atomization of fuel at idle.

The pump system is revised in that the passage
up into the caver and the pump jet, as used in the
1950-51 model enrburetor, is discontinued, The
revised construetion consists simply of a metered
hole drilled directly between the pump discharge
passage and the main venturi section of the car-
buretor, This construction places the jet just
slightly above the fuel level in the float chamber
and eliminates any lag of fuel injection during
quick acceleration.

Service operations remain the same as those
outlined for the carburetor used on the 1950-51
models, However, due Lo the change in the idle
system and accclerating pump system a new car-
buretor bowl to cover gasket, Part Number
7003819, which is part of gasket kit, Part Number
7004335, must be used. For identification, the last
four digits of gasket part number are stamped on
the gasket

AUTOMATIC CHOKE

The carburetor (fig. 102) used on 1952 models
with 235 engine equipped with the Powerglide
transmission and on all 1953 models is a Rochester
Model “BC" with an automatic choke mechanism.
This varburetor in addition to the automatic
choke incorporates other changes; relocated ac-
celerator pump jet outlet, revised idle stem,
heavier flange on the cover and float bowl cast-
ings, and larger dinmeter cover screws.

OPERATION

Operation of the “BC" carburetor is basically
the same as the regular "B carburetar with the
exception of the choke system which is designed
to insure proper starling “and driving during cold
weather operation, This choke system s com-
prised of a thermostatic coil, choke piston, choke
valve and fast idle cam and linkage. It is con-
trolled by a combination of intake manifold
vacuum, the offset choke valve, atmospheric
temperature and exhaust manifold heat.

The thermostatic coil which is linked to the
choke valve shaft, holds the choke valve closed
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Fig. 102—Carbureler Crass Saction

A, Idie Restriction ©. Main Dischorgs Nozsle
B. Idie Alr Blead P, Crom Bor

€. Pump ot Q. Relief Possage

D. Pump Dischargw Guide R. ¥acuum Passage

E Pump Dischorge Ball 5. Power Spring

F. Pump Flunger T Pawer Piston

G. Pump By-Pass Ball Check U. Calibroted Pawer
H. Pump Relurn Spring Restriction

[ ting Noedla . Pawer Valve

1. idie Discharge Holes W. Muin Well Tube

K. Choke Shoft X Main Matoring Jei
L. Choke Housing Y. Main Wall Suppoart
M. Choke Pisten 1, Throttle Valve

M, Alr Bleeds I, Vocuum Powage

when the engine is cold. As the engine is started,
air velovity against the offset choke valve causes
the valve to open slightly against the torque of
the thermostatic coil, In addition, as the engine
starts, intake manifold vacuum is applied to the
choke piston, which also tends to pull the choke
vilve open.

As a consequence, the choke valve assumes a
position whete the torque of the thermostatic coil
is balanced against the vacuum pull upen the
choke piston and air velocity against the offset
choke valve, thereby causing a regulated air flow
into the carburetor which provides a proper mix-
ture during the warm-up period,

During warm-up, the choke piston serves to
modify the choking action to compensale for
varying engine loads or acceleration. Any ac-
celeration or increased road load decreases the
vacuum exerted on the choke piston. This allows
the thermostatic coil torque to momentarily in-
crease choke valve closure to provide the engine
with sufficiently richer mixture for acceleration.

As the engine warms up, hot air from the ex-
haust manifold “stove” is drawn into the thermo-

static coil cover by the vacuum behind the choke
piston. This hot air causes a rise ip temperature
which causes the coil to slowly relax its tension
Thus the choke valve is allowed to move grad-
ually to the full epen position.

To prevent stalling during the warm-up period,
it is necessary to run the engine at un idle speed
slightly higher than that for a warm engine, This is
accomplished by the fast idle cam (fig. 103) which

Fig. 103—Fast idis Cam

1s linked to the choke valve shaft and holds the
throttle valve open sufficiently during the warm-
up period to give the inereased idle RPM until
such time as the choke valve moves to the full
open pagition. While the automatic choke is in
operation, the driver may wish (o advance the
throttle to the full wide open position. Since this
would decrease vacuum pull on the choke piston,
thereby closing the ehoke valve, it s necessary to
provide increased carburetor air flow by opening
the choke valve mechanically. To accomplish this,
4 tang on the throttle lever is made to eontact
the fast idle cum linkage at wide open theottle
posilion so as to partially open the choke valve.
This will also relieve excess choking on starting
by allowing more air to enter the carburetor
when the engine is cranked with the aceelerator
held fully depressed.
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MINOR SERVICE OPERATIONS

Because of the simple construction of the "BC"
carburetor, it is possible to make all carburector
adjustments without removing the carburetor
from the car.

Idle Speed Adjustment

1. With the engine at operating temperature
make sure choke is entirely off and linkage
is free. Also make sure throtile linkage is
free so that throttle stop screw “A" is against
the low step on the fast idle cam (fig. 104).

Fig. 104—idle Speed and Mixture Adjustment

2, Set parking brake tight, place selector lever
in “N" (neutral) range and then, turn screw
in or out to obtain an idling speed of 500
revolutions per minute.

Idle Mixture Adjustment

The idle mixture adjustment should be made
to give a smooth idle at the specified idle speed.
Missing is an indieation of too lean an idle mix-

ture, while “rolling” or “loping" indicates too rich
a mixture,
1. With the engine at operating temperature,
screw fdle adjusting serew “B" in umtil it
seats lightly (fig. 104).

CAUTION: Turning adjusting screw in too
light may cause scoring er grooving of
the neadle.

2. Buack off idle adjusting screw 2% turns.

3. Start engine and allow to idle (engine at
operating temperature) . mwoes

4. Set parking brake tight and with transmis-
sion selector lever in “D" (drive) range, turn
serew either way from this position until best
idle point is reached.

NOTE: This setting will give opproxi-
mately 440 RPM,

A ic Choke Adj

Normal setting of the choke is such that the
scribed index mark on the cover is in line with
the long cast mark on the choke housing casting.
If it is believed that the indexing is wrong, it may
be checked as follows:

1. Remove air cleancr.

2. I engine is hot, remove carburetor from en-
gine and allow to eool uniformly. Removal of
the choke ecover assembly will accelerate
cooling. Carburetor must be normalized to
room temperature hefore attempting to check
choke operation. If car has stood for a few
hours at room temperature, removal of the
carburetor is not necessary.

3. Check choke valve and shaft for free opera-
tion.

4, Check room lemperature.

5. Reinstall choke cover assembly rotating
clockwise so the thermostat spring hooks
behind choke lever. Set cover index mark to
long index mark of choke housing il room
temperature is 85% set one (1) mark leaner
for each 3" that temperature is below 85%
or one (1) mark rvicher for each 5° that
temperalure is above 85°. Choke valve
should close when air horn is vibrated or
rapped lightly.

NOTE: Carbureter must be wpright on
flange and throttle adjusting screw must
not touch fast idle com during above
check.

6. If original setting was correct, reset cover
index mark te long index mark on choke
housing and tighten three cover screws. If



ENGINE ASSEMBLY 6-84

above check indicates need for changing
original cover setting, make nec ary cor-
rection and tighten three cover screws.

Fast Tdle Adjustment

No adjustment of the fast idle spewd is provided
since the steps un the fast idle cam are correetly
proportioned to give the correct speed steps above
normal idle speed. It is necessary, however, to
have the correct relationship belween the fast
idle cam position and the choke valve position,
To check and adjust this setting, proveed as
follows

1. Place end of idle adjusting screw on the next
to highest step of the fast idle cam. Using
gauge J-5120, see if small end of guuge
(.073”) just slides easily between lower edge
of choke valve and bore of carburetor (fig.
105)

Fig. 105Checking Choke Velve

2. I necessary, bend choke rod using tool
J-4552, until required clearanee as measured
in step 1 is obtained (fig, 106).

Unloader Adjustment
Check and make any necessary corrcetion of

the unloader adjustment as follows:

1. Pl

2. Using gauge 120, see if large end of gauge
(1667) just slides frecly between lower edge
of choke valve and bure of earburetor (fig.
107)

ce throttle in wide open positi

1.

(Vi

Fig. 106—Adjusting Choke Red
3. If necessary, bend tang of throttle lever with

tonl J-4552 to obtain necessary clearance (fig
108).

Throtile Return Check Adjustment

1. Check alignment of the throttle return check
adjusting serew with the contact arm on the
throttle lever, It may be necessary to hend

Fig. 107 ~Unlaoder Adjustmant
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Fiy, 108—Bund Thrattle Lover Tong

the throttle return check bracket or throttle
lever contact arm to center the adjusting
screw on the radius of the contact arm.

Connect a tachometer to the engine. Place
the transmission control in the “Park” posi-
tion, start the engine and run at a fast idle
to warm up engine

With parking brake set tight, place seleetor
lever in D" range and adjust the throttle
stop screw and idle adjusting screw in com-
bination with each other to secure a smooth
idle at 440 revolutions per minute. This ad-
justment should be made with the choke
valve in the wide open position and with the
throttle stop screw resting on the low step
of the fast idle cam.

Shut off engine. With the choke valve in the
closed posilivn, position the throttle stop
SCrew that it rests on the highest step of
the fast idle cam

Using a %." wrench on the flal seetions of
throttle return check shaft, hold the shaft
from turning and with a %" wrench, turn
the adjusting screw until it just contacts the
throttle lever contact arm (fig. 109).

NOTE: If screw protrudes more than %"
from shaft when head of screw just
touches throttle lever contact arm, re-
pesition thratle check on manifold stud,

Install air cleaner, start engine and recheek
idling adjustment
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Fig, 109—Thiattle Return Check Adjustmaont

NOTE: The thromtie return check is nat
necessary on 1953 Powerglide Engines.

REPAIRS
Choke Disassembly

1

=1

Remave air cleaner and loosen the Y% brass
connector nut on the choke heat tube.
Remove three choke cover attaching serews
then, remove choke cover
and thermostatic coil assembly from choke
housing,

and retaines

Remove choke cover gasket and baflle plate.
Remove retainers from each end of choke
rod and remove rod,

aft
pac
lever and collar as-

Remaove retaiming serew at end of choke
and carefully pry ofl choke trip lever,
ing washer and choke
sembly,

Remove two choke valve serews and then
remove choke valve.

Rotate choke shaft clockwise to free choke
piston from housing and then remove piston
and choke shall [rom carburetor,

Remove choke piston pin and piston from
choke shaft
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9. Remove two choke housing attaching screws
and remove choke housing and gasket from
cover,

Choke Assembly

1. Place new hex filting packing on choke heat
tube. Then, place new gasket in position and
attach choke housing to cover, Tighten screws
seeurcly.

2. Tighten hex fitting on choke housing. Fitting
must be tight to prevent loss of va

=

Inspect choke shaft assembly and piston for
evidence of varnish or carban deposit, elean
when necessary. Then assemble choke piston
to shaft with pin and install into choke hous-
ing. Index piston with piston bore and rotate
choke shaft counterclockwise to enter piston
into hare.
- Install choke valve to choke shaft with letters
“RP” facing upward, Center choke valve be-
fore tighlening screws.
5. Place baffle plate and choke housing gasket
into position and install choke cover and
thermestatic coil assembly. Hotate cover
clockwise until index mark on cover is
aligned with long cast mark on the choke
housing casting. Install three retainers and
serews to choke housing and tighten scourcly,

NOTE: Choke valve should be lightly
closed at room tempaerature (75° F) when
index mark en cover and housing ere
aligned.

s

=

Place choke lever and collar assembly on end
of choke shaft with tang facing choke hous-
ing. Install spacing washer and choke trip
lever so that tang of trip lever rests on top
of tang on chake lever and collar assembly
with choke valve closed.

. Install chuke rod and retainer to choke lever
and collar assembly and to fast idle cam. The
hair pin end of rod must conneet to fast idle
cam.

-

NOTE: Check choke valve for frec move-
ment.

Automatic Choke Stove
Installation

When the “BC” carburetor is installed on past
model cars or should the stove be removed for
any reason the following procedure of installation
should be followed to assure proper alignment of
stove unit.

1. Assemble earburetor to engine manifold, con-
nect carburetor controls, gasoline and vac-
uum spark control Jines.

2. Mount manifold stove assembly on exhaust
manifold between No. 1 and No. 2 exhaust
ports so that hot air tube connection is offset
slightly toward [ront of engine. Do not tighten
retainer serew securely until tube installa-
tion is made.

Place tapered end of hot air tube into mani-
fold stove connection, Then, by adjusting
pusition of manifold stove on the exhaust
manifold, assemble the tube fitting to the
carburctor choke housing connection finger
tight.
4. After this awsembly has been made, tighten
the stove retainer serew and the tube fit-
ting securely.

NOTE: If heater is being installed on
a replacement manifold, remove paint
from manifold at heater location before
installation,

@

OVERHAUL

Carburetor removal, disassembly, assembly
and installation may be performed as outlined
for carburetor used on 1950-51 madels. Due to
revised idle system, accelerator puip system and
automatic choke, carburetur bowl to cover gas-
ket, Part No. 7004480 which is part of gasket
kit, Part No. 7004595, must be used. For identifi-
cation, the last four digits of the yasket part
number are stamped on the gnsket.

FUEL PUMP

GENERAL DESCRIPTION

The diaphrayn type fuel pump (fig. 110) used
on all pnssenger car models mounts on the right
side of the crankease near the front of the engine,
It is operated by a rocker arm that reaches
through the side of the crankcase and rides on a
special cam on the engine camshaft,

The fuel pump consists of a body, rocker arm
and link assembly, diaphragm, diaphragm spring,
oil seal, senl spring, cover, inlet and outlet valves,

strainer, bowl and Lowl retainer. The diaphragm
consists of several layers of specially treated
cloth, which are not affeeted by gasoline or ben-
zol, held together by two metal dises and a push
rod and is held down on the pump body by the
seal spring.

The glass bow]l must scal fuel and air tight to
provide the vacuum nevessary to draw fuel from
the {uel tank. The howl provides an area for sedi-



Fig. 110~Fuel Pumg

1. Bawl Retainer 7. Qutlet Valve
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ment and waler lo settle belore the fuel is filtered
through the fine screen at the top and taken into
the pump. A large surge chamber in the outlet
side of the pump provides an air space to cushion
the discharge impulses of the pump, The inlet and
outlet valve assemblies are interchangeable.

OPERATION

In operation the diaphragm is pulled down
ugainst the tension of the diaphragm spring by
the action of the cam and rocker arm. This causes
a partial vacuum in the pump chamber which
opens the inlet valve and applies this vacuum to
the bowl chamber and inlet line from the fuel
tank. Further movement of the camshaft releases
the rocker arm and the diaphragm spring pushes
the diaphragm up, the intake valve closes and the
outlet valve is forced open permitting the fuel to
be foreced into the outlet lme and up to the ear-
buretar. Each revolution of the camshaft repeats
this operation bringing additional fuel in through
the inlet, up into the bowl, through the filter
sereen, through the inlet and nutlet valves and
up to the carburetor.

When the fuel in the carburetor bow] raises the
float to where it closes the needle valve, the fuel
pump diaphragm spring is not strong enough to
force the needle valve off its seat; therefore, the
diaphragm stays near the bottom of the stroke.
The fuel pump rocker arm idles on the cam and
anly moves the diaphragm a few thousandths of
an inch to replace the fuel that entered the car-
buretor between fuel pump strokes, A constant
pressure, equal to the tension of the diaphragm
spring, is maintained on the fuel in the line to the
carburetor.

MINOR SERVICE OPERATIONS

The fuel pump should be checked regularly to
make sure that the mounting bolts, cover to body
bults, bowl retaining nut and inlet and outlet con-
neclions are tight, The sediment bowl should be
checked and eleaned regularly.

The glass bowl permits visual inspection to
determine the amount of sediment or water in the
fuel pump. When sediment or water is visible
proceed as follows,

1. Loosen the bowl retaining nut, remove bowl

and screen and clean,

2. Remove gasket and clean all dirt and water
from the top of fuel pump.

3. Install 2 new gasket and the bowl

4. Tighten retaining nut to create a little ten-
sion and turn bowl slightly to make sure it
seats. Tighten retaining nut securely.

5. Start engine and cheelk to see that fuel pump

fills with fuel and that there is no indication
of leaks.

MAJOR SERVICE OPERATIONS

Removal and Disassembly

1. Disconnect fuel inlet and outlet lines from
the fuel pump.

. Remove the two allaching screws and remove
pump and gasket,

3. Loosen bowl retaining nut and remove bowl

™

and filter bowl screen.

4. Remove top cover screws and top cover
assermnbly.

5. Raise cdge of diaphragm and with a thin
bladed screwdriver lift the spring and oil seal
over edge of boss in the fuel pump body.
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Unhook diaphragm from the link by pressing

down and away from the rocker arm side.

Remove oil seal and retainer from diaphragm.

8 Remove valve assembly retainer screws and
remove valve retainer,

9. Remove valve assemblies and gaskets, noting
that the inlet valve is assembled in the cover
s0 that the valve opens downward, the valve
spring being visible at the bottom of the
valve cage. The outle® valve is assembled in
the cover so this valve opens upward, the

valve spring not being visible when the valve

is assembled in the cover in this position.

-

Inspection

1. Wash all parts thoroughly in cleaning solvent.

2. Inspect the rocker arm and link for excessive
wear and for loose hinge pin

3. Inspect body and cover for cracks or dam-
aged flanges. sowues

4. Inspect diaphragm for cracks or wear that
would cause leaks.

5. Inspect vil seal and retainer for damage.

6. Make sure the valves are clean and that they
seat properly under normal spring tension,

7. Check the bowl for chips around the rim that
would make a good seal difficult.

8. Inspect the filter screen for rust or restriction,

Assembly

1. TInstall the oil seal to the diaphragm push rod
in the following manner, Assemble oil seal
spring, upper retainer, two leather seals and
lower retainer with convex side out. This is
extremely important in order to seal the fucl
pump from any oil that might come up from
the crankecase.

. Raise the fuel pump link with a screwdriver
(fig. 111), install the dinphragm spring and
hook the diaphrugm pull rod over the end
of the link.

3. Tnstall valve assemblies and paper gaskets

e

Fig. 111 —Meithod af Assembling Fuel Pump Diophragm to Link

malking sure to install the inlet valve with the
spring down and the outlet valve with the
spring up.

NOTE: The inlet valve is assembled in the
cover next to the topped passage marked
“INT

4. Install the valve retainer with the convex
side and secure in place with two retainer
screws.

Assemble the top cover assembly to the fuel

pump body and tighten the cover serews

alternately and securely.

6. Assemble the filter screen on the cover and
assemble the glass filter bowl to the cover
making sure the cork gasket is in good condi-
tion and that the bowl nut is tight to prevent
air leaks,

7. Test fuel pump ovperation by connecting a
piece of gas line to the pump inlet, dipping
end of line in container of gas and pumping
rocker arm a few strokes.

8. Place a new gasket between pump and engine
and install the attaching screws, tighten to
15-20 ft. lbs torque, conmect fuel lines to
pump, start engine and check pump operation.

o

FUEL AND VACUUM PUMP
GENERAL DESCRIPTION

The AC combination fuel and vacuum pump
may be used as optional equipment on all pas-
senger car models. This pump assembly, which
is mounted on the right side of the engine crank
case at the front, is operated by an eccentric on
the engine camshaft which actuates the pump
rocker arm, The single rocker arm actuates both
the fuel and vacuum section of the pump through
separate links which permits each section to fune-
tion independently of the other section (fig. 112).

The fuel and vacuum sections form two sepa-

rate, independently operating diaphragm type
pumps, They are combined in one assembly for
ecompaciness and to permit operation from one
eccentric on the camshaft,

A fuel filter, consisting of a bowl and fine mesh
screen is incorporated in the fuel section of the
pump., Fuel from the gasoline tank enters the
bowl then flows through the screen into the fuel
pump. The bowl provides a settling chamber for
water and dirt which cannot pass the screen. The
bowl and screen should be eleaned periodically.



OPERATION
Fuel Pump

Downward movement of the pump diaphragm,
or the suction stroke, is caused by the rotation of
an eccentric on the camshaft actuating the pump
rocker arm, Through a connecting link the dia-
phragm is moved downward against the pressure
of the diaphragm spring, producing a vacuum in
the fuel chamber. Atmospheric pressure then
pushes fuel from the tank, through the fuel line,
bowl, strainer and into the fuel chamber abo
the diaphragm.

On the return stroke of the rocker arm, the
diaphragm spring forces the diaphragm up, the
inlet valve closes, and the outlet valve is forced
open, allowing fuel to flow through the outlet to
the carburetor.

The link is hinged to the rocker arm so that the
link and the connected diaphragm can he moved
down, but not up, by the rocker arm. The link and
the diaphragm are moved upward only by the
diaphragm spring. The pump, therefore, delivers
fuel to the carburetor only when the fuel pres-
sure in outlet line is less than the pressure main-
tained by the diaphragm spring. This condition
arises when the float needle valve is not seated
and the fuel passage from the pump into the
carburetor float chamber is open. en the
needle valve in the carburetor float chamber is
closed and held in place by the pressure of the
float, the pump builds up pressure until it over-
comes the resistance of the diaphragm spring
The pressurc moves the diaphragm and link
down until the rocker arm barely contacts the
link and results in almost complete stoppage of
diaphragm movementl until more [uel is needed.
The only function of the rocker arm spring is to
make the rocker arm follow the camshaft
eccentric.

The inbuilt airdome provides a packet in which
fuel under pressure can compress a certain vol-
ume of air. When the pressure is relieved (pump
on vacuum stroke) the pocket of compressed air
pushes the fuel on to its destination. The airdome
minimizes flow variations experienced with two-
eyele pump stroke and gives inereased fuel flow
characteristic

Fuel Pump Vacuum Section

The vacuum suction acts as a booster to the in-
take manifold suction thus providing uniform
operation of the windshield wiper at all engine
speed and loads. Both sections of the combination
pump are actuated by a siugle rocker arm.
Rocker arm muvement, through the link and pull
rod, pushes the diaphragm into the air chamber
against spring pressure. Pressure created by the
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Fig. 112—Fusi and Vacuum Pump

T. Bowl Refainer Nut 17. Seresn

2. Fuel Filler Screen 15, Bail Assembly

3. Outlei Yaive 19. Sediment Bowl

4, Outlet Pert 20, Bewl Carkat

5. Fuel Pump Cover 21, Inlet Port

&. Fusl Pump Diaphrogm 22. Ol Seal

7. Diaphrogm Spring 23, Rocker Arm Spring
8. Air Filter 24, Link Spocer

2. Pull Rod 25. Rocker Arm

10. Fuel Link 26, Oil Saol

11, Vacuum Link 27, Pyll Rod

12, Pump Body 28, Yocuum Diaphrogm
13, Vacuum Cover 29. Inlet Port

14, Diaphragm Spring 30. Cover Plote Gasket
15 Outlat Vaiva a1 Cavar Plate

16. Qutlet Port 32, Copscrew Gaskel

diaphragm movement expels air through the out-
let port and into the manifold, The return stroke
{low point of cam) releases the compressed dia-
phragm spring, creating a vacuum and pulling
air through the inlet valve from the windshicld
wiper,

When manifold yvacuum is greater than that
created by the pump, the stronger manifold vac-
uum pulls the diaphragm into the air chamber
against spring pressure thus moving the links out
of engagement with the rocker arm. Under this
condition the rocker arm continues to move with
the cam, but produces only a fluttering effect
on the diaphragm. The windshield wiper then
aperaies on manifold vacuum without assistance
from the pump. When intake manifold vacuum is
low, as on acceleration or at high speed, the
vacuum created by the pump will assure ade-
quate operation of the wiper.
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MINOR SERVICE OPERATIONS

MAINTENANCE

Sediment and water sometimes become trapped
within the fuel pump filtering bowl, causing diffi-
cult engine operation. Difficulty because of mois-
ture is more likely to occur at low winter tem-
peratures. To avoid this trouble, remove and
clean the filter bowl and screen at least twice a
year, preferably in the spring and fall. The fuel
pump must also be checked regularly to make
sure that the mounting holts, cover to body
serews, bowl retaining nut and fuel lino connec-
tions are tight,

Locating Pump Trouble

Always check while the pump is installed on
the engine, Do not take it off to check it.

1. Be sure there is gas in the tank.

2. Disconnect pump to carburetor line at the
carburetor. Use a fuel analyzer pauge to
check for idle pressure of 3 to 4 pounds. Min-
imum bleed (capacity) at idle, is one pint of
fuel in one minute. If pump is not up ta the
foregoing specification, first check items “a"
thru “f" below. If pump does not then meet
specifications, it should be removed for over-
haul or replacement.

Il fuel pump analyzer gaupe is not avail
able, a simple test can be made by diseon-
necling pump to carburctor line at the car-
buretor. With the ignition switch off, use the
starting motor to turn the engine over a few
times. If gas spurts [rum (he pump (or open
end of the line), the pump, gas line and 1ank
are OK., and trouble is in the carburetor,
ignition ar engine. If no gas flows, or if only

a little gas flows, do the following:

a. Fuel bowl gasket worn or damaged, RE-
PLACE GASKET

b. Fuel bowl screen or strainer clogged or
corroded. CLEAN THE SCREEN OR
REPLACE.

¢. Fuel line connections loose or cracked
TIGHTEN OR REPLACE FUEL LINE
FITTINGS

d. Fuel line clogged. BLOW OUT WITH
COMPRESSED AIR,

e Diaphragm flange serews loose. TIGHT-
EN FLANGE SCREWS.

. Flexible inlet line broken or porous. RE-

PLACE FLEXIBLE LINE.
If correction of any or all the above items
does not place the pump in operating condi-
tion. it should he removed for replacement or
overhaul,

L

Locating Vacuum Section Trouble
1. Disconnect outlet (manifuld) line from pump.

2. Open vacuum valve to windshield wiper and
operate engine from idle, through slow ac-
celeration to about 40 MPIL

3. The wiper should start operating on only
pump vacuum at about 15 MPH engine speed
and reach full speed at about 40 MPH and
thus indicating that the vacuum section is
operating correctly,

4. If the wiper does not operate, then also de-
tach windshield wiper line at pump and join
il to the already detached outlet line with a
piece of rubber hose,

5. SLOWLY operate engine from idle to about
25 MPH. The wiper should run at full
speed, operating on the engine vacuum only,
If it does not, it can be assumed that the
wiper motor or tubing is defective,

6. The pump vacuum section is inoperative if
the windshicld wiper operates on engine
vacuum, bul not on pump vacuum.

7. The pump vacuum section, when diseon-
nected from intake manifald, should produce
8-10 meches of vacuum at about 25 MPH
engine speed.

DISASSEMBLY
NOTE: Befare proceeding with the fol-
lawing operation, wash the outside of
the unit with ¢cleaning selvent and blow
off with compressed air to remove loose
grit and grease.

1. Mark edges of fuel and vacuum cover and
body diaphragm flanges with a file. The parts
may then be reassembled in the sume rela-
tive position. Note that the fuel diaphragm
flange is symmetrical, and the vacuum dia-
phragm flange hns bulges where the screw

uel cover serews and lockwashers.
Separate cover from body by jarring cover
loose with a serewdriver handle,

3. Remove fuel valve and cage retainer screw
and hift out retainer, lwo valve and cage as-
semblies and two gaskets,

4. Louvsen bail thumb nut, swing bail to the side
and remave [rom cover. Remove howl, sereen
and bowl gasket.

3. Remove only two cover serews from opposite
sides of the vacuum cover, and substitute
for them two No. 10-32-11% inch fillister head
screws. Turn the two long screws all the way
down, and then remove the halance of the
regular cover screws, Allernately back off
the two long screws, o few turns at a time,
until the force of the heavy vacuum dia-
phragm spring is no longer effective. Rap the
cover with a screwdriver handle if the
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. Remove fuel diaphragm by pulling s

flanges stick together. Remove the two long
serews, the cover assembly and diaphragm
spring.

. Remove vacuum valve and cage retainer

screw and lift out retainer, two valve and
cage assemblies and two gaskets.

. Remove vacuum cover plate screw and

gasket. Lift off the cover plate, cover gasket,
sereen retainer, and screen.

. File riveted end of rocker arm pin flush with

steel washer, or cut off end with 3" drill.
Drive out rocker arm pin with a drift punch
and hammer. Wiggle rocker arm until links
urnhook from both diaphragms. Then remove
rocker arm spring, rocker arm, and link
assemnbly,

Remove bushing from rocker arm to disas-
semble rocker arm, two vacuum links, one
fuel link, link spacer, and link washers
(there may be one or two link washers).

. Lift vacuum diaphragm straight out of body

to avoid damage to staked-in oil seal.

ght
out to avoid damage to oil seal Lift dia-
phragm spring and spring retainer from
pump body.

Inspection
1. Blow out all passages with compressed air.

2.

Check parts of fuel pump as follows:
a. Top cover and pump body Make visual
check for cracks and breakage. Inspect
for diaphragm flange warpage by testing
on a smooth flat surface. Kxamine all
threaded holes for stripped or crossed
threads. Broken, damaged, or severely
warped castings must be replaced,

Valves, valve and cage assemblies—Re-

place. Extent of wear cannot be deter-

mined visually,

Bereen—Inspect for damage to edges and

wire spacing. Replace if damaged or

corroded.

Rocker Arm—Inspect for wear or scores

at eamshaft pad, at point of contact with

link and pull rod.

. Rocker Arm Pin and Washer Replace,
Link Replace link ause amount  of
wear cannot be determined visually.
Rocker Arm Spring—Replace. Spring may
he weak from distartion or corrosion

. Diaphragm Spring Replace. Spring may
be weak from distortion or corrosion.
Diaphragm - Always replace.

. Gaskets Always replace gaskets to assure

tight scals.

o -

&

T B ™m0

Assembly

NOTE: Soak new diaphragm assembly in

5
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clean kerosene while parforming the fol-
lowing steps. Fuel oil or gasoline may
be used.

Assemble link spacer (spacer also retains
rocker arm spring) over fuel link. Place one
vacuum link on ecach side of the fuel link.
The hool ends of the vacuum links should
come together so that they surround the fuel
link. All link hooks should point in the same
direction. Place assembly of links and spacer
between lobes of rocker arm with one spacer
washer on the outer side of each vacuum
link. Slide rocker arn: bushing through holes
in rocker arm, spacer washers, and links.

. Stand the pump body on the bench, fuel

flange down. Set rocker arm spring in posi-
tion with one end over cone cast into the
body, Slide rocker arm and link assembly
into hody. Outer end of rocker arm spring
slips over projection on link spacer, and the
open end of all link hooks must point toward
vacuum flange. Temporarily retain rocker
arm and link assembly with small end of tool
PT-6.

. Turn the pump body over so the fuel dia-

phragm [ange is up. Set the diaphragm
spring on the stuked-in oil seal, and the re-
tainer on top of the spring, Push diaphragm
pull rod through retainer, spring and oil seal.
Flat of pull rod must be at right angles to
link, Hook diaphragm pull red to fuel link,

NOTE: Fuel link is the short, canter link.

. Drive tool PT-6 out with permanent rocker

arm pin. Place washer over small end of pin
and spread pin end.

Place valve and capge gaskets in recesses pro-
vided in fuel cover. Place valve and eages
on top of gaskets. Inlet valve must have 3-
legged spider facing out of cover, and outlet
valve must have 3-legged spider facing into
cover. Secure valve assemblies with retainer
and serew.

. Install fuel screen, bowl gasket and bowl

Retain bowl with bail assembly, turning
thumb nut only finger tight.

. Push on rocker arm until diaphragm is flat

across body flange and install fuel cover on
body, making sure that file marks on cover
and body line up. While holding diaphragm
flat, install cover screws and lockwashers
loosely until screws just engage lockwashers.
Pump the rocker arm three or four full
strokes and tighten cover screws securely.
Diaphragm must be flexed by several full
strokes of rocker arm belor ng cover
serews, or pump will deliver too much
pressure,
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9. Place valve and cage gaskets in recesses pro-
vided in vacuum cover. Place valve and
cages on top of gaskets. Inlet valve must
have J-legged spider facing out of cover, and
outlet valve must have 3-legged spider facing
into cover, Secure valve assemblies with re-
tainer and screw.

10. Turn vacuum cover over, and install screen,
one screen retainer, and gasket, Position
cover plate and retain with cover serews and
pgasket,

-

11. Clamp pump body in vise by one of mount-
ing flange ears. Insert vacuum diaphragm

pull rod straight through oil seal.

CAUTION: Do not tilt diaphragm pull rod
excessively as this may damage the oil
seal. Push rocker arm toward pump fto
raise vacwum links and hook them to
link slot in pull red.

12. The vacuum diaphragm must be held level
with body flange during the following opera-
tions. The diaphragm is held level by insert-
ing a 3, inch piece of metal between rocker
arm stop and body. This spacer can be made

from a piece of sleel, %}, inch x %, inch x 8
inches. Bend one end to form a right angle
hook, % inch from bend to end. This tool
is also available from your AC jobber as
Type PT-8.

13. Place vacuum spring over location on upper
diaphragm protector. Place vacuum cover
over spring, and align the file marks.

14. Insert two Na. 10-32 x 134 inch screws in two
opposite holes in cover fange, Turn these
long screws down, alternating a few turns
on each, Insert regular screws with lock-
washers, and tighten until screws just engage
lockwashers. Replave two long serews with
regular serews and lockwashers. e

15. Remove 74,y inch spacer from rocker arm
position. This allows the heavy vacuum
spring to push diaphragm into a fexed posi-
tion. Tighten all cover serews securely.

16. Combination fuel and vacuum pump ean-
not be bench tested because of the heavy
vacuum section spring, The only adequate
test for this type pump is with a low-pressure
gauge when the pump is mounted on the
engine,

AIR CLEANER

Air cleaners on all models operate primarily to
remove dust and dirt from the air that is taken
into the carburetor and engine. All air cleaners
used incorporate flame arresters.

The standard cleaner has an element (fig. 113)
consisting of a metallic gauze filter that is satu-

Fig. 113~Srandard Air Cleaner

rated in heavy oil. As air filters through this
element, dirt and dust are deposited on the oily
surfaces of the gauze. This guuze also quenches
any flame that may be caused by engine backfire
through the carburctor.

An oil bath {ype cleaner is also available as
aptional equipment when vehicles are to be used
in unusually dusty areas, This cleaner (fig. 114) is

2 i

Fig. 114—0il Bath Air Cleonor
interchangeable with the standard air ¢leaner and
will not affect power or economy in any way. Air
entering this cleaner must go direetly down in a
narrow space around the cleaner to the oil level
in the cleaner body. The air must then turn and
go up through the metallic gauze through a long
silencer chamber and then down into the carbu-
retor. As the direction of air flow is reversed, heavy
particles in the air are thrown into the vil in the
cleaner body, greatly reducing the amount of dirt
to be deposited in the metallic gauze,
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SERVICE OPERATIONS
011 BATH AIR CLEANER 3. Wash hody with cleaning solvent and wipe
1. Loosen cleaner body unit wing nut and lower dry. .
body unit with flter away from cleaner 4 Wash filter clement by slushing up and down
assembly, in cleaning solvent.
5. Dry filter unit with an air hose or let stand
NOTE: Do not pry the filter element loose until dry.
if it sticks, It must be removed by hand, 6. Fill budy of cleaner with one pint of SAE 50
otherwise damage to the filter element engine oil in summer and lighter in winter.
flange may result. This flange must lie 7. Assemble filter clement to body of cleaner,
flat against the body to insure a tight being sure that the flange rests against the
seat ot this point to prevent air leaks top flange of the body. .
8. Install body to cleaner assembly making sure
when cssombled. i i ey §
gasket is ¢lean and in good condition over its
2. Empty oil out of cleaner and clean out all oil entire surface so a tight seat is obtained and
and accumulated dirt, tighten wing nut.
TROUBLES AND REMEDIES
FUEL SYSTEM
Symptom and Probable Cause Probable Remedy

Excessive Fuel Consumption
a. Impraper adjustment . Adjust idling and mixture serews
h. Tmproper float level adjustment . Check and adjust float level
. Metering rod not synchronized with throttle ¢. Check and synchronize metering rod
d. Metering rod dise missing d. Install new dise
Metering rod spring di d from Conncet spring
metering rod
f. Dirly air cleaner
Fuel leaks

o
P

4

Clean alr cleaner

'Y & Clieck carburetor, fuel pump, fuel tank and
all lines and connections for le
h. Sticking controls h. Check choke and throttle valve and manifold

spring for proper operation
Refer to Cooling Section

Refer to Brake Section

Tune engine Sec Engine Section
Inflate to recommended pressure

i. Improper engine temperature
Dragging brakes

Engine improperly tuned

I. Tires underinflated

Fe
L Eakoad

Fast Idling

a. Tmproper adjustment

Adjust idling and throttle stop screws
b. Controls sticking

Free up controls and lubricate linkage

Fr

Engine Dies (Will Not Tdle)

a. Low speed jet or idle 1 1 a. Di ble and clean carburetor

Engine Misses on Acceleration

a. Accelerating pump jet plugged a. Disassemble and clean carburetor

b. Accelerating pump check valves sticking or b, Disa: ble and clean carburetor
leaking

¢ Improper spark plug adjustment ¢. Adjust spark plugs—See Engine Section

d. Improper tappet adjustment d. Adjust tappets See Engine Section

e. Sticking or burned valves e. Free up sticking valves or replace burned

valves
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Fig. 115=Carter Carburetor Special Tools

KMO-268  Carburator Tool Set 18164 Jet Wrench 7/16" 18181 Floot Level Gauge %"
Set conuiats of he follawing: 18162 Jat Wrench 14" 1818.13 Fioat Level Gauge (C.O.E]
18181 11 Wranch 3/16 1.508 Nozzle Puller and Handle 1507 Loading Cylinder %"
el Jat Wrench 5/16 1509 #etering Rod Gouge KMO-634  Bunmerfly Valve Screw Holder
18165 Jet Wieench Handle
\ N
Fig. 116—Rochester Carburatar Tooli—Kit 1-5127
FUEL SYSTEM SPECIFICATIONS
Air Cleaner Make and Model . . Rochester "BC"
Make ....... . AC, No. 1544448
Type o.oon.. Standard Fuel Pump
1949-51 Models
Carburetor Mike and Model ...... ... s A.C~AF
4 PINBUTR, & i da v va Leds ey 34 PS.L
T e Bhvcdiath 1952-3 Models
""""""" Make and Model ................A.C.—AF
Make and Model . . Carter 684S-W-1 Pragsory v TR e e AT T

1950-52 Models except 1952 with Powerglide
TYpe woveviis Downdraft
Make and Rochester “B"

1952-53 Models wnh Powerg].nde

1953 Standard Transmission Models
Type ....Downdraft with Automatic Choke

Fuel and Vacuum Pump
1949-53 Models
Make and Model
Pressure

....AC-BW
S34e-4ts PSIL
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COOLING SYSTEM

INDEX
Fage Page
Genoral Description. . | . . i SR 6-95 Reverse Flushing - . 697
Mﬁmr Service Operations S Water Pump and Fan........_ .. §.98
nti-Freeze, ... B R . 686 ior Service ions £
Fan Belt Adjustment = 6-96 M;',m;‘ "LWL Dé)arlalm::. Pheag =89
T!Jarmoﬁlat o i~ il 6-96 arﬂl' ump Seal and/or rus .
Cleaning and Reverse Flushing. . ... 6-97 Washer—Replace. T
Cleaning e 6-97 Radiator — Replacement 6-101

GENERAL DESCRIPTION

The cooling system of all passenger car models
is designed with two purpescs in mind; first, to
carry ofl a certain amount of the heuat created in
the engine sa it will not operate at too high a
temperature; and second, to maintain the engine
heat at the temperature which will produce the
most efficient and economical operation of the
engine, Fig. 117 shows a cross section view of the

Fig. 117—Crass Section of Caaling System

cooling system, The radiator un all model cars is
of ribbed cellular construetion. The water passages
are wide and straight with smooth interior, per-
mitting maximum coaling liquid flow and effcient
cleaning of the radiator. A water by-pass is in-
cluded in the cvoling system of all 1953 models.
This provides some circulalion of coolant even
though the thermostat is closed and results in a
faster engine warm-up and more uniform coolant
temperature throughout the engine.

All 1950-51 models having 235 engines and
Powerglide transmissiony and all 1952 and 1953
models are cquipped with a pressure type radia-
tor eap which scals the cooling system.

The pressure type radiator cap used is designed
to hold a pressure up to spproximately four
pounds per sguare inch ahove atmospheric pres-
sure, Above four pounds, the pressure is relioved
by a valve within the cap that opens to radiator
overflow, As the pressure is reduced to atmos-
pheric upon cooling, a “reverse” valve in the cap
allows air to re-enter the radiator, preventing the
formation of a vacuum in the cooling system
(fig. 118).

Fig. 118—Pressure Rodiater Cap

The pressure type radiator cap helps to prevenl
coolant losy from boiling, for by raising the pres-
sure on the coolant above atmospheric, the cool-
ant will not boil untl a higher temperature is
reached. This increases the margin of safety be-
tween the coolaut operating temperature and the
boiling point, and is advantageous in thal il per-
mits the engine to operate at higher temperature
without having the coolant overflowing. Thus,
passenger cars mny operate at slightly higher
engine temperatures, and may do so with a mini-
mum of coolant loss frum overflowing,
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The water pump driven by a belt circulates the
coolant from the radiator through the engine
water passages and back to the radiator where it
is cooled by the action of the fan. swues

The thermostat, mounted in the cylinder head
water outlet, resiricts the flow of water to the
radiator until & predetermined temperature is

reached, thus minimizing the length of time re-
quired to reach cfficient operating temperature.

Since the action of the cooling system controls
the operating temperature of the engine it is
essential that systematic inspection of units in
the system be made periodically to maintain the
efliciency of the system.

MINOR SERVICE OPERATIONS

ANTL-FREEZE
In selecting an anti-freeze solution for winter
operation, the local conditions and the type of
service must be considered. In any event it is
very essential to make certain checks and do cer-
tain things to at least insure the anti-freeze re-
maining in the cooling system. To be certain that
the solution will not leak out and be lost entirely,
resulting in little or no protection against frecz-
ing, or seep into the working parts of the engine,
the following procedure should be followed in
conditioning the system.
1. Drain the entire cooling system including the
cylinder block.
NOTE: If considerable rust, scale, oil or
grease is present in the water drained
out it is advisoble to flush and clean the
system,
2. Tighten all cylinder head bolts in sequence
as shown in Figures 21 and 22 of Engine
Section
Check the water puinp for leaks, excessive
end play or looseness of the shaft in the
pump,
NOTE: Should the water pump leak or
indicate that leakage would occur with
anti-freeze in the system, it should ‘be
replaced.

-

. Inspect fan helt. Replace if badly worn.
Adjust belt to proper tengion. See Fan Belt
adjustient In this seetion. (g 119).

£

Inspect all radiator and heater hoses. If hoses
are collapsed, cracked or in any way indicate
a rotted condition on the inside, replacement
should be made. Carefully check and tighten
all hose clamps.

6. Check the thermostat. Make sure it does not
stick pen or closed,

NOTE: Standard production thermostats
are rated ot 143° on oll 1949-50 models
and 151° on all 1951-53 models. A
1817 thermostat should be instolled
when permanent anti-freeze is used,

7. Fill the cooling system with the proper quan-
tity of anti-frecze and water according to
instructions of manufacturer of anti-freeze.

INOTE: Be sure to allow for additional
amount of anti-freeze solution when car
is equipped with a hot water heater.

8. Warm up engine and recheck radiator, water

pump and all hose connections for leaks with
ENGINE HOT.

9. Check and adjust valves when necessary.
See Engine Section,

NOTE: Tightening of cylinder head bolts
will affect valve clearance adjustment.

FAN BELT ADJUSTMENT

1. Loosen belt at generator slotted bracket.

2. Pull generator away from engine until desired
belt tension is obtained.

Fig. 119=Fan Belt Adjustment

NOTE: With correct adjustment, a light
pressure on the belt at a point midwey
between pulleys should couse %” de-
flection on 19249-52 models with the
wide belt and a 7/,,”-%" deflection of
the narrow belt vsed on 1953 models.
(fig. 119).

3. Tighten all generator bolts securely,
THERMOSTAT

The thermostat consists of a restriction valve
actuated by a thermostatic element. This unit is



mounted in the housing at the ecylinder head
water outlet sbove the water pump,
Thermaostats are designed to open and clqsc at

predetermined t atures and if not op g

properly should be removed and tested.

1. Remaove radiator to water outlet hose and
remove gas line elip from water outlet,

2. Remove water outlet to thermostat housing
bolts and remove water outlet, gasket and
thermostat.

3. Inspect thermostat bellows and valve to make

sure they are in good condition,

- Place thermostat in hot water 25" above the

temperature stamped on the thermostat valve.

5. Submerge the bellows completely and agitate
the water thoroughly., Under this conditivn
the valve should open fully,

6. Remove the thermostat and place in water
10" below temperature indicated on the
valve,

7. With bellows completely submerged and
water agitated thoroughly, the valve should
close completely.

8. If thermostat checks satisfactorily, replace
using a new housing gasket.

-

CLEANING AND REVERSE FLUSHING

Unless water in the cooling system is treated
with a corrosion preventive, rust and scale may
eventually elog water passages in the radiator
and water jackets. This rust accumulation (fig.
120) will result in inefficient operation of the coal-
ing system vitatly affecting engine performance
and economy of operation,

Fig. 120—Rust Aceumulation in Weler Passages

Two common causes of corrosion arc: (1) air
suction—air may be drawn into the system due
to low liquid level in the radiator, leaky water
pump or lovse hose connections; (2) exhaust gas
leakage—exhaust gas may be blown into the cool-
ing systemn past the cylinder head gasket or
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through cracks in the cylinder head und block.

Periodic service must be performed to the
engine cooling system to keep it in efficient oper-
ating condition. These services should inelude a
complete cleaning and reverse flushing as well as
a reconditioning  serviee as explained under
“Anli-Freezo.”

CLEANING

A gouod cleaning solution should be used to
luosen the rust und scale before reverse flushing
the cooling systens. There are a number of clean-
ing solutivns available and the manufacturer’s
instructions with the particular cleaner being
used should always be followed,

An excellent preparation to use for this purpose
M. Cooling System Cleaner, The following
du'em-m:. for cleaning the system applies only
when this type cleaner is used,

is

1. Drain the cooling system including the cylin-
der block and then close both drain cocks.

2. Remove thermostat and replace thermostat
housing.

3. Add the liquid portion (No. 1) of the cooling
system cleaner.

4. Fill the cooling system with water to a level
of ahout 3 inches below the top of the vver-
flow pipe.

5. Cover the radiator and run the engine al
moderate speed until the heat indicator
reaches 180 degrees.

6. Remove cover from radiator and continue to
run the engine for 20 minutes. AVOID
BOILING.

7. While the engine is still running add the
powder portion (No. 2) of the cooling system
cleancr and continue to run the cngine for
10 minutes.

8. At the end of this time, stop the engine, wait
a few minutes and then open the drain cocks
and lower hose connection

CAUTION: Be careful not fo scald your
hands.

REVERSE FLUS

srse Hushing should always be accom-
pl\khed after the m is thorouphly cleaned as
outlined above. Flushing is accomplished through

stem in a direction opposite to the normal
ses the waler to get behind
and foree them out

IING

Kadiator
1. Remove the upper and lower radiator hoses.
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ra

. Attach a lead-away hose at the top of the
radiator.

3. Attach a new piece of hose to the radiator

outlet connection and insert the flushing gun

in this hose,

NOTE: On 1950-53 Powerglide models it
is necessary to disconnect oil lines from
cooler and remove cooler.

-

. Connect the water hose of the flushing gun
to a water outlet and the air hose to an air
line.

5. Turn on the water and when the radiator is

full, turn on the air in short blasts, allowing

the radiator to fill between blasts of air

(fig. 121).

Fig. 121 —Reverse Flushing Radiator

CAUTION. Apply air gradually as
clogged radiater will stand enly a limited
pressure.

6. Continue this flushing until the water from
the lead-away hose runs clear,

Cylinder Block and Cylinder Head

1. With thermostat removed attach a lead-away
hose to the water pump inlet and a length
of new hose to the water outlet connection
at the top of the engine.

e

. Insert the flushing gun in the new hose.

@

. Turn on the water and when the engine
water jacket is full turn on the air in short
blasts (fig. 122).

4. Continue this flushing until the water from

the lead-away hose runs clear,

Fig. 122—Raverte Flushing Bleck end Hoad

Hot Water Heater

L Remove water outlet hose from heater core
pipe.

2, Remove inlel hose from engine connection,

Insert flushing gun and flush heater core.
Care must be tuken when applying air pres-
sure to prevent damage to the core,

After couling system has been cleaned and
reverse flushed the system should be thoroughly
reconditioned. Procedure for reconditioning
outlined under “Anti-Freeze” in this section
should be followed.

Dirt and bugs may be cleaned out of the radia-
tor air passages by blowing out with air pressure
from the back of the core.

WATER PUMP AND FAN

The water pump (fig. 123) is the ball bearing
type and requires no care other than to make
certain the air vent at the top of the housing
and the drain holes in the bottom do not become
plugged with dirt or grease.

The shaft and the double row ball bearings are
integral. The bearing is packed with a special
high melting point grease at the time of manufac-
ture and requires no further lubrication.

The ends of the bearing are sealed to retain
the lubricant and prevent dust and dirt from
entering,



THRUST
WASHER

Fig. 123—Cross Section of Ball Bearing Woler Pump
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The shaft and bearing are retained in the hous-
ing by a metal eap which is a press fit on the
housing. The thrust washer has two lugs which
fit into two slots in the end of the rotor, One side
of the thrust washer bears against the ground
thrust surface of the pump housing and the other
against the seal, The rubber seal bears against
the machined surface on the inside of the rotor
and also ngainst the thrust washer. A coil spring
mounted inside, and an integral part of the seal,
maintains a constant pressure against the thrust
washer and rotor, assuring a positive seat. An
air vent in the top of the housing and drain holes
in the bottom prevent any water seepage past
the thrust washer from entering the bearing.

All fans are of the four blade type with blades
spaced so ns to dampen out vibrations and of a
size to provide adequate cooling. smwuer

The fan blades are holted directly to the water
pump pulley which is driven by the crankshaft
pulley by means of a “V” type endless fan bell

NOTE: Water pumps used on 1953
models have by-pass featura otherwise
they are same as 1949-52 water pumps.

MAJOR SERVICE OPERATIONS

WATER PUMP SEAL AND/OR THRUST
WASHER

To facilitate repair, tool J-1226 has been devel-
oped for use in removing the water pump pulley.
Repuirs to replace the water pump seal and/ur
thrust washer should be performed in the follow-
ing manner using repair kit No. 3690932,

Disassembly

1. Place pump assembly in vise and remove
pump plate attaching serews, Remove pump
from vise and remove plate and plate pasket
Assemble water pump pulley puller J-1226
to pulley,

re

CAUTION: Make sure tool is installed
with puller plate square with pulley
face.

Place puller plate in vise (fig. 124) and
tighten puller serew to remove pulley. Re-
move tool from pulley

4. Place pump body in vise and with a long
drift punch, remove hearing retainer from
pump body.

Support pump on milled shoulder of body in
a hand arbur press or on press plate J-1453
in arbor press and press shafl and bearing

@

wa

11226
P PULLER

Fig. 124—Removing Water Pump Pulley

assembly out ol pump body and rotor (fig
125).

6. Remove thrust washer and seal assembly
from rotor and diseard.

Inspection
1. Wash all parts except pump shaft bearing in
cleaning solvent,
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Fig, 125—Removing Shaft and Bearing Assembly Fig. 126— Installing Shaft and Bearing Retainer
NOTE: Pump shaft hearing is o perman- 5. Lay the rotor and seal assembly on a flat sur-
ently sealed and lubricoted bearing and face on an arbor press and carcfully press the
should not be washed In cleaning sol- shaft and housing assembly into the rotor
vent. (fig. 127).

2. Inspect shaft and bearing assembly for rough- 6. Check clearance between face of rotor and
tip it exeausive und plny, Rerhova aiy Fust pump body (fig. 128). This clearance should

or scale from shaft with fine emery cloth,
The bearing should be wrapped in cloth
while this operation is performed to prevent
emery dust from entering bearing.

3. Inspect seat for thrust washer in pump body
for pit marks or scoring. If seat for thrust
washer is scored or pitted the water pump
should be replaced

be 010" to .035”,

Asgsembly

1. Install pump shaft and bearing assembly into
pump body bearing bore applying pressure
to outer race until it bottoms.

2. Press shaft and bearing retainer onto pump
body using a short piece of 1%” 1D, pipe or
pilot of J-2671 transmission third speed bush
ing installer (fig. 126).

3. Coat end of the rubber seal opposite to the
end having the three projections with sealer,
then place seal into rotor bore with the sealer
coated end down.

4, Coat both sides of thrust washer with a small
amount of water pump grease and install
washer on top of seal assembly so that two
lugs index with slots in the rotor.

Fig. 127~ Installing Shoft and Housing inta Relor
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Fig. 128=Checking Clearance Balween Face of Rofor
ond Fump Body

7. Place pump in arbor press with end of pump
shaft supported on a small flat plate and press
pump pulley onto shaft (fig. 129) until pulley
is flush with end of shaft.

. Install pump plate to pump body using a new
gasket, install screws, tighten securely and
stake in place.

RADIATOR REPLACEMENT

1. Remove drain plug and drain radiator.
2. Raise hood and block in open position.
3. Remove radiator to water outlet hose,
4. Remove radiator to inlet pipe hose.

5. Remove radiator to radiator support bolts,
lay horns back out of way, and lift radiator
core straight up to remove.

Fig. 120 —installing Pump Puiley

6. Slide radiator core into position with radi-
ator flange in back of radiator support front
flange and install support bolts and horns.

7. Install radiator hoses and replace radiator
drain plug.

8. Fill cooling system and check for leaks and
lower hood.

TROUBLES AND REMEDIES

COOLING SYSTEM

Symptom and Probhable Cause

Overheating

a. Lack of coolant

b. Fan belt loose

¢, Fan belt oil soaked

d. Thermostat sticks closed

e. Water pump inoperative

f. Cooling system clogged

g Incorrect ignition timing

h. Brakea dragging

i. Manifold heat valve thermostatic spring
damaged

j» Manifold heat valve stuck due to seized
shaft

Overcooling

a. Thermostat remains open
b. Extremely cold climate

Probable Remedy

. Refill system and check for leaks

b. Adjust

c. Replace fan belt

d. Replace thermostat

e. Replace water pump

f. Clean entire system and reverse flush
g. Retime engine

h. Adjust brakes

i. Replace spring

3. Free mauifold heat valve shaft

a. Replace thermostat
h. Cover part of radiator area
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Symptom and Probable Cause
Loss of Coolant
a. Leaking radiator
b. Lovse or damaged hose connection
c. Leaking water pump
d. Loose or damaged heater hose
e. Leaking heater unit
f. Leak at cylinder head gasket

g. Cracked cylinder head
h. Cracked cylinder or block expansion plug
louse

i. Engine operating at too high temperature
Circulation System Noisy

a. Pump bearings rough

b. Fan blades loose or bent

¢. Fan belt noisy in pulley

d. Fan belt inner plies loose

Probable Remedy

a, Replace or repair

b. Tighten or replace hose connections

c. Replace water pump

d. Tighten or replace hose

e, Replace or repair heater core

[. Replace gasket and tighten bolts securely
and evenly

g. Replace cylinder head

h. Make 'y TEpAIrs or T

. See averheating causes

. Repluce pump

. Tighten or replace fan blades

¢. Dress belt with belt dressing or soap and
adjust

d. Replace fan belt

e

COOLING SYSTEM SPECIFICATIONS

Cooling Capacity (Quarts) 194952, ... ... 15 Fuan Belt
Cooling Capacity (Quarts) 1953 .. ... ....... 16 Deflection 1943-52 . ...oiiviviiian, o
Water Pump Deflection 1953 ... Y
Type and drive. . ... Centrifugal by fan belt Adjustignt By moving generator
Location. ..o.Front of eylinder block Thermostat Stamped Stamped Stamped
Capacily ..o ovuen.ad AT gal. per minute at 4000 151 143 181
engine RPM — = —
Impeller location. . . . Pump body Starts to open
Bearings. . .0 veneen Permas tly scaled and al 1487-156" 140°-147° 175°-184"
lubricated ball Fully opened 176 170° 204°
Seal................Molded rpbber st~ Location In cylinder head outlet
tically adjusted by spring
Fan tension Radiator Core
Diameter . . 15" Muke and type..... Harrigon, ribbed cellular
Number of bladew .5 B Frontal area .........0000enens 408 sq. inches
CLUTCH
INDEX
Page Page
General Deseription. .. ...... #-103 Dmn.wemhly ....... . 6-105
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Removal- ... oooosiiiciiaa: G-105 ARBIDEY < v samns s e . 6-108
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Fig. 130—Clutch Cress Section
1. Plywheel 3. Bushing 5. Pressure Plate 7. Cover 9. Fork
2. Dowel 4, Driven Disc 6. Spring 8. Throwoul Bearing

GENERAL DESCRIPTION

The clutch used on all models, except those
equipped with Powerglide transmission, is a
single plate dry disc type consisting of two basic
assemblies, the driven disc and facing assembly
and the cover, pressure plate and diaphragm
spring assembly, See Figure 130 for layout of
clutch parts.

The entire clutch assembly is mounted on a
splined transmission eluteh gear and bolted to the
flywheel through the cluich cover. The driven
dise assembly, which
includes a hub and
torsional springs, has
conventional clutch
i facing riveted on

“PIVOT RINGS | hoth sides of the dise.

! The pressure plate
| and diaphragm

i spring are assembled
in the clutch cover
and mounted to the
flywheel over the
|| driven disc assembly.
~ The diaphragm

THROWOUT | spring is dished to
BEARING maintain a constant

\ pressure on the pres-
DU’}HFAGM sure plate which in
SPRING turn hulds the driven

disc in contact with
theflywheel face, This
spring has eighteen
tapered fingers point-

Fig. 131 —Astion of Diophragm

ing inwards and is made from very high quality
steel, carefully heat treated and shot blasted to
secure long life. The action of this diaphragm
spring can be compared to the flexing action of
the bottom of an ordinary oil can. By depressing
the clutch pedal, the throwout bearing is forced
against the diaphragm spring fingers causing the
diaphragm spring to pivot on pivot rings (fig. 131).

An oil impregnated type pilot bearing is in-
stalled in the end of the crankshaft and serves as
a pilot for the transmission clutch gear. The re-
lease bearing which is a part of the clutch release
collar and bearing assembly is a sealed ball type
The release fork is ball stud mounted in the
eluteh housing, the inner end of the fork engag-
ing the grooves in the release collar for actuating
the collar and bearing.

OPERATION

The clutch is always engaged unless purposely
disengaged by the driver by depressing the foot
pedal. In the engaged position, the diaphragm
spring fingers are flat and the entire rim of the
Spring exerts pressure against the pressure plale
{fig. 132).

When the clutch pedal is depressed, pressure of
the throwout bearing on the inner ends of the
diaphragm fingers causes a diaphragm action and
the outer ends of the fingers, near the rim, pivot
on the inner pivot ring. This action causes the
rim of the diaphragm spring and the pressure
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BRTNT: FIVOTES 0N
THIS FINDT RING

\ APRING
PRFSSUAE

PRESSURE]
PLATE

SPHRING
PRESSURE

Fig. 132—Engaged Position of Diophragm Spring

plate to move away from the clutch dise disen-
gaging the clutch (fig. 133). When the clutch
pedal is released and the throwout bearing no

longer contacts the fingers, the spring in the dia-
phragm causes the fingers to pivol ahout the rear
pivot ring and the rim to hear against the pres-
sure plate. mwwioes

THROWOUT BLARING
FORCES SPRING LN
THIZ DIREETIGN
RING

PIWOT
RETAING WIVEE SPRING NOW
REtRACTING
SPRING

ﬁ ﬁummm
$ ThiE ke
A " f =

Fig. 133—Disengaged Position of Diaphragm Spring

MINOR SERVICE OPERATIONS

The dry disc type clutch requires very little
vare during its life. Only one simple adjustment
is necessary lo maintain clutch efficieney and as-
sures long life. justment is for the amount
of free eluteh pedal travel hefore the throwout
bearing contacts the clutch fingers (fig. 134). As

- 134_Clutch Padal Free Travel

clutch facings wear, the amount of free pedal
travel is rediiced and in time this will result in
the elutch pedal being held tight against the pedal
stop or toe board resulting in clutch slippage
Therefore, it is necessary to adjust pedal at peri-
odic intervals to provide sufficient free pedal
travel to permit full engagement of the
c¢lutch,

ADJUSTMENT-FREE PEDAL TRAVEL

L Louvsen check nut “A" (fig. 135).

2, Turn adjusting nut “B" until free pedal
travel is 34" to 17,
NOTE: Check this fren travel with one
finger on the pedal and not with the
foot as the adjustment is sensitive,

3. Tighten check nut "A".

Fig. 135—Clutch Pedal Free Travel Adjustment
CLUTCH RETRACTING SPRINGS

A rattle in the clutch assembly at idling speeds
with the clutch released may be caused by in-
sullicient tengion on the p ure plate retracting
springs. This noise can easily be remedied by re-
placing the springs, as follows:




1. Remove the cluteh housing underpan,

2. Hand crank the engine until one retracting
spring attaching bolt is at the bottom. Re-
move the bolt and retracting spring and in-
stall a new spring.

[

. Replace the other retracting springs in the
same manner.
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4. Replace clutch housing underpan,

If replacing the retracting springs does not cor-
reet the rattle condition, the clearance between
the drive lugs on the pressure plate and the slots
in the cover should be checked. If this clearance
execeeds .008”, the pressure plate and/or cover
assembly should be replaced to obtain proper
clearance,

MAJOR SERVICE OPERATIONS

There are many things which affeet good clutch
operation, Therefore, it is necessary, before per-
forming any majnr rlul.ch nperatmm, 1o nmkv
certain  preli to
whether or not the Ero‘.lbie is actually in the
clutch,

1, Check the clutch pedal to make sure that
the pedal has %" to 1” free travel before the
clutch starts to disengage.

. Check the clutch pedal bushing lor wear and

for sticking on the shafl or loose mountings.

3. Lubricate the pedal linkage.

4. Tighten all front and rear engine mounting
bolts. Should the mountings be oil soaked, it
will be necessary o replace them.

5. Check rear spring shackle bushing and pins.

[

Removal

1. Remove transmission as outlined in Trans-
mission Secetion 7.

2. Remove clutch throwout bearing from the
fork.

3. Remove lock nut from adjusting link and
remove cluteh fork by pressing it away from
its ball mounting with a screwdriver, until
the fork snaps loose from the ball.

NOTE: The retainer may be removed
from the fork by prying out with a small
serewdriver.

-

. Install eluteh pilot tool K-411 to support the

clutch assembly during removal.

5. Toosen the six clutch attaching bolts one
turn at a time to prevent distortion of clutch
cover until diaphragm spring is released.

6. Remove clutch pilot tool and remove clutch

assembly from vehicle.

Disassembly

1. Remove the three clutch pressure plate re-
tracting springs (fig. 136) and remove pres-
sure plate from clutch cover,
NOTE: When disassembling, note pasition
of “O" marks on pressure plate and

cover. These marks must be aligned in
assembly te maintain balance.

2. The clutch diaphragm spring and two pivot
rings are riveted to the clutch cover (fig.
132).

]

Fig. 136—Remaving or Replacing Pressure Plate Relracting Springs.

Spring, ring and cover should be inspected
for exeessive wear or damage and il there is
a defect, it is necessary to replace the com-
plete cover assembly.

Inspection

1. Wash all parts, except throwout bearing in
cleaning solvent.
NOTE: The throwoul bearing is perma-
nently packed with lubricant and should
not be sooked in cleaning solvent as this
may dissolve the lubricant.

o

Inspect pressure plate and flywheel for scores

on the contact surfaces.

3. Check pressure plate drive lugs for burrs,
‘These lugs must move freely in the cover.

4. Check clearance between lugs and cover,

This clearanee should be .002”-.008".
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5. Check throwout bearing for roughness and
free fit on the sleeve of the transmission
clutch gear bearing retainer,

. Check runout of transmission pilot hole in
clutch housing by removing flywheel stud
and installing an indicator (fig. 59). The run-
out should be within .008” indicator reading,

. Check fit of ball in clutch fork (fig. 137).
This fit should be snug without end play.

@

=

Fig. 137 —Checking Free Fit of Fork Ball in Clutch

8. Inspect cluich dise for worn, loose or oil
soaked facings, broken springs, loose rivels
or riding.

9. Examine splines in hub and make sure they
slide freely on splines of transmission clutch
shaft, If splines are worn, the clutch should
be replaced,

REPAIRS
Pilot Bearing

The clutch pilot bearing is an oil impregnated
type bearing pressed into the crankshaft, This
bearing requires attention only when the clutch
is removed from the vehicle, al which time it
should be cleaned and inspected for cxcessive
wear or damage and should be replaced if neces-
sary. To remove, install pilot bearing puller
J-1448 and remove bearing from crankshaft (fig.
138). In replacing this bearing, use clutch pilot
bearing driver J-1522. Place bearing on pilot of
tool with radius in bore of bearing next to
shoulder of tool and drive into crankshaft.

ASSEMBLY
1. Install the pressure plate in the cover as-
sembly lining up the “O" mark on pressure
plate driving lug with “O" mark on flange of
cover (fig. 136).

w

10.

s m—

Fig. 138—Clutch Pilol Bearing Romever

. Install the three pressure plate retracting

springs (fig. 136). The clutch is now ready to
be installed.

. Cranlk the engine until X" mark on flywheel

is at the bottom,

Install clutch dise, pressure plate and cover
assembly and support them with clutch pilot
tool K-411.

Turn clutch assembly until “X" mark on
clutch cover flange lines up with “X" mark
on flywheel (fig. 72).

. Install attaching bolts and tighten ecach one

a turn at a time to prevent distorting the
cover as the spring pressure is taken up,

. Remove clutch pilot K-411
. Pack clutch fork ball seat with a small

amount of high melling point grease and in-
stall a new retainer in the groove of the
cluteh fork if the old retainer is worn or
damaged.

NOTE: Install rotainar with high side up,
oway from bottom of the ball socket and
with epen end of retainer on the hori-
zontal,

. Replace clutch fork to the clutch fork hall in

eluteh housing by snapping it onto the ball.
Lubricate the recess on the inside of the
throwout bearing collar and coat the throw-
out fork groove with a small amount of high
melting point grease (fg. 139).

CAUTION: Be careful no! to use too much
lubricant.
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Fig. 139—Lubrication Points on Cluich Throwau! Bearing

1 Totall Girowout ‘boaring assembly ta e
throwout fork.,

12, Assemble transmission as outlined in Trans-
mission Section,

CLUTCH AND BRAKE PEDAL

The pedals and brake main cylinder unit are
mounted on the box section second cross member

brace to the left side rail.

FEach pedal has its own individual shaft riveted
to it and each shalt pivots in 2 bushing in the
brake main cylinder housing. The main cylinder
housing is equipped with a removable plug in a
centrally located hole for lubricating the brake
and clutch pedal shafts at the same time (fig.
140).

Each shaft has s groove machined in it to lock

the pedals in position, A key, which is retained
by a tapered pluy fits into the shaft grooves.

Disassembly

1. Remove clutch pedal connecting link from
clulch pedal and remove bolt connecting
brake pedal to main eylinider push rod.

2. Disconnect upper from lower clutch and
brake pedals.
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Fig. 140—Brake and Clutch Pedal Mounting

3. Remove pipe plug.

4. Hemove plug from forward end of main
cylinder, insert a stiff wire into the shaft
lock key and remove key (fig. 141).

5. Remwve pedals from main cylinder housing.

Fig. 141 =Removing Clukch and Brake Pedal Key
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Assembly

1 Install pedal shafts into main eylinder
housing. wwus

2 Line up key grooves in shaft and install
shaft lock key.

3. Lubricate and install plug and tighten
securely.
NOTE: Care should be used not to over-
lubricate the pedal shaft becouse excess

grease will drip down on the rubber
boot on the front of the brake main
cylinder and damage the boot.

4. Connect upper brake and clutch pedals to
lower pedals.

5. Connect clutch pedal link and adjust cluteh
free pedal travel. Install bolt connecting
brake pedal tu main cylinder push rod and
check and adjust toe board clearance,

TROUBLES AND REMEDIES

CLUTCH

Symptom and Probable Cause
Slipping
a. Improper adjustment
b. Oil soaked
¢. Sticking pressure plate

d. Worn splines on clutch gear
e. Lining torn loose from dise

Grabhing

a. 0il on lining

b. Worn splines on clutch gear

¢. Sticking pressure plate

d. Worn shackles

e. Loose engine mountings
Rattling

a. Weak retracting springs

b. Excessive clearance at driving lugs
«. Throw out fork loose on ball studs

Probable Remedy

u. Adjust pedal travel

b. Install new disc

¢. Check fit of drive lugs on pressure plate in
slots of cover. If necessary, replace pressure
plate or cover

d. Replace transmisgion clutch gear

e, Install new dise

a. Install new dise

b. Replace transmission elutch gear
e. Check fit of drive lugs in cover

d. Replace shackle bushings and pins
e. Tighten or replace mountings

0. Replace springs

b. Replace pressure plate or cover

¢. Check ball stud and retaining spring and
replace if necessary

CLUTCH SPECIFICATIONS

Type .. . Single Plate Dry Disc

Dise Diameter .. ...

Clutch Pressure Spring

Type
Diameter
Clutch Release Bearing
S R e A L... Sealed
Make .. New Departure

Clutch Pilot Dearing
TYPR tieincncnns

Clearance Between—
Pressure Plate Drive

0il Impregnated Bushing

Lugs and Cover ....ovavvanninn .002"-.008"
Transmission Pilot Hole
Runout not to exceed .................. .bog”
Clutch Pedal
Free Pedal Travel ................. %" to 17
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Fig. 142—Cluich Special Tools
1. Clutch Pilot Bearing Driver—J-1522 2. Clutch Pilot Tool—K-411 3. Cluich Pilot Braring Puller—J-1448

SERVICE NEWS REFERENCE

Month Page No. Subjeet




SERVICE NEWS REFERENCE

Month

Page No. Subject




SECTION 7
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GENERAL DESCRIPTION

A three-speed synchromesh transmission (fig.
1) is used as standard cquipment on all passenger
cars. This transmission incorporates all helical
gears which are machined from drop forged steel
gear blanks, heat treated for strength and long
life. The shafts are machined from high grade
steel, heat treated and ground to close limits,

The rear end of the clutch gear is supported hy a
heavy duty ball beariuy at the front end of the
transmission case and is piloted at its front end
in an oil imp: d bushing d in the
engine el On 1049-52 models the front
end of the mainshaft is piloted in roller bearings
set into the hollow end of the clutch gear and the
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Flg. 1—Gearshils Linkags

rear end is carried by a ball bearing mounted in
the rear of the transmission case. On 1953 models,
the clutch gear ruller pilot bearing is retained at
the shaft end and an additional 24 roller bearings
is located closer to the mainshaft cluteh spine.
To accommodate this additional bearing the clutch
gear and mainshaft have been changed.

TRANSMISSION 7-3

The countergear and reverse idler gear are
carried on bronze bushings while thrust is taken
on thrust washers located between ends of gears
and front and rear of the case.

The transmission case is accurately machined
to assurc proper alignment of the gears and their
shafts. To further steady and align the rear end
of mainshalt and front universal joint a rear
hearing support which pilots and bolts to the rear
transmission case flange is used. This bearing
support also makes up the front half of the uni-
versal ball joint.

Gearshifting is manual through steering column
gearshift mechanism (fig. 2) to the transmission
cover located on the side of the transmission.
Shifting is accomplished by two rotating cranks
which directly engage the gears to be shified,
thus affording a highly efficient mechanical
action. The shifter gate for selection between first
and reverse and second and high is contained in
the shifter housing mounted on the lower portion
of the steering column mast jacket. Two shifter
enntrol rods conneet the shifter lever an the trans-
mission to the outer shifter levers on this housing.

The gearshift lower control shaft has a short
lever or lug which engages one of the levers in
the shilter housing, Rolaling motion created by
moving the gearshift lever is transmitted to the
levers on the shifter housing and thence to the
shifter levers on the transmission cover, thus
shifting into the selected gear.

MINOR SERVICE OPERATIONS

STEERING COLUMN GEARSHIFT
LINKAGE-ADJUST

In cases where insufficient clearance is en-
countered between the gearshift lever and the
steering wheel or when the gearshift linkage has
been disconnected or removed for steering gear
overhaul, proper adjustment sequence is im-
portant.

1. Check clearance between gearshift lever and

gearshift control upper support (fig. 3).

2. This clearance checked from the lower edge
of the gear shift lever to the top of the upper
support should be 3, to 14"

3. To correct this clearance remove upper bolt
from upper and lower control shaft clamp
and remove two screws holding upper sup-
port to steering gear housing and remove
upper control shaft assembly.

4. Screw upper support up or down to gel nec-
essary clearance and replace upper control
shaft tightening clamp bolt and replacing
upper support serews,

5. Check clearance between gearshift lever and
lower edge of steering wheel rim (fig. 4).
This clearance should be 2% + %"

8. To correct this clearance loosen two gearshift
control shaft and housing assembly clamp

Fig, 3—Checking Gearshift Lover to Upper Suppart Claarance
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Fig. 4~Chacking Gaarshilt Levar o $tsering Whesl Clearance

bolts and move housing assembly with upper
and lower control shafts and gearshift lever
up or down to obtain necessary clearunce,

- With proper clearance obtained tighten hous-

ing assembly clamp bolts,

8. With transmission in neutral, gearshifi lever
should be horizontal. To mave gearshift lever
to horizontal pesition, loosen second and third
speed contral rod clamp and adjust to
bring gearshift lever into a horizontal plane.
Tighten clamp.

9. Remove housing cover and check to make
sure that shifter gates in inner levers are
aligned. If alignment is off, luosen first and
reverse speed control rod clamp and adjust
until shifter gates are aligned. Tighten clamp.

-3

REAR BEARING SUPPORT AND/OR
SPEEDOMETER DRIVE GEAR-REPLACE
The transmission bearing support (fig. 1) is

serviced as an assembly in order to assure proper
transmission alignment. Should the bushing in

ball and collar back on propeller shaft
housing.

4. Place jack under propeller shaft, remove
capscrews which retain front trunnion bear-
ings to front yoke, split joint and lower front
end of prapeller shaft.

. Remove retainer bolt, lockwasher and uni-
versal joint yoke washer and slide front uni-
versal joint yoke off end of mainshaft and
out of rear beariny support bushing.

6. Remove bolty that retain bearing support to
transmission housing and remove bearing
support, oy

7. Remove universal joint spacer, disconnect
speedometer cable and remove speedometer
driven gear. Then remove speedometer drive
gear and speedometer drive gear spacer from
mainshalt.

8. Inspect speedometer drive gear Spacer, uni-
versal juint spacer and speedometer drive
gear and replace any worn or damaged parts.

9. Install speedometer drive gear spacer, speed-
ometer drive gear and universal joint spacer
on mainshaft,

10. Install new rear hearing support and gasket

to transmission housing, install bolts and
tighten securely,

o

NOTE: Rear bearing support should be
a hand push fit to @ moximum of .0015"
loose when assembled to case counter.
bore.

11. Adjust universal ball joint as outlined under
“Major Service Operations.”

12, Tnstall front universal joint yoke on main-
shaft and install universal joint yoke washer,
lockwasher and retainer bolt to end of main-
shaft and tighten bolt to 25-30 foot pounds.

13. Raise propeller shaft and connect trunmion
bearings to front yoke, tighten capscrews
securely and bend tangs on lock plate.

14. Slide universal ball and collar forward on
propeller shaft and install capscrews holding
ecollar to rear bearing support.

15. Add ‘% pint transmission lubricant through

3

this assembly become worn it will be necessary

to replace the bly. Also, if repl of

speedometer drive gear is required, the bearing

support must be removed.

L Unhook hand hrake pull back spring, dis
connect pull eable elevis from idler lever and
remove idler lever.

. On 1949-52 models, remove floor mat and
transmission hole cover.

. Remove caperews holding universal joint
collar to rear bearing support, slide universal

e

o

hole. Then, install speedometer
driven gear, conneet speedometer cable and
an 1949-52 models replace transmission hole
cover and floor mat.

16. Install hand brake idler lever; connect pull
back spring and replace pull cable clevis ta
idler lever.

TRANSMISSION SIDE COVER ASSEMBLY

On any replacement of parts in the side cover
assernbly it is necessary to remove eover from
tranmission case.



. Drain transmission and disconnect shifter

rods [rom shifter levers on transmission.

On 1949-52 models remove Hoor mat and
transmission hole cover.

To replace shifter shaft and fork assembly,
shaft seals, mterlock, poppets or springs, re-
move cover assembly from transmission case.

. Remove nuts and locks from interlock re-

tainer studs and remove shifter interlock
retainer, This will allow removal of shifter
shaft and fork assembly, shaft seals, poppets
and springs or interlock from cover.
Replace necessary parts, install shifter inter-
lock retainer over studs and install locks and
nuts. Tighten nuts securely and lack in
position.

With transmission gears in neutral and shifter
forks in neutral position install cover to trans-
mission using a new gasket and tighten re-
taining capscrews to 15-18 ft. lbs. torque.

NOTE: Hump on first and reverse shifter
fork (fig. 5) must be toward rear of
transmission.

Attach shiflter rods to shifter levers on trans-
mission.

8.

TRANSMISSION 7-5

On 1848-52 models, replace transmission hole
cover and floor mat and on all models, refill
transmission with 1% pints
lubricant.

transmission

Fig. §—Cover Assembly Instollation

MAJOR SERVICE OPERATIONS

TRANSMISSION
Removal

1

@ o

On 1949-52 models, remove floor mal and
transmission cover from body floor,

Diseonnect speedometer cable from speed-
omeler driven gear on transmission housing
and remove speedometer driven gear,

Disconnect first and reverse and second and
third control rods from shifter levers at
transmission side cover.

Drain lubricant from transmission.

. Unhook hand brake pull back spring, dis-

connect pull eable clevis from idler lever
and remove idler lever.

. Hemove capserews holding universal joint

collar to rear bearing support; slide uni
versal ball and collar back on propeller shaft
housing.

FPlace jack under propeller shaft, remove
eapserews which retain front trunnion bear-
ings to front yoke, split joint and lower front
end of propeller shaft.

Remove bolts holding rear transmission sup-
port to frame cross member,

. Block up rear of engine to support after

transmission is removed,

10

11

14,

Remove two top transmission to cluteh hous-
ing capscrews.

Support the transmission, remove flywheel
underpan and remove the two lower trans-
mission to clutch housing capscrews.

Slide the transmission straight back until the
clutch gear shaft is free of the splines in the
clutch dise.

Remove the transmission through opening in
body floor on 1949-52 models and on 1953
models rotate transmission as necessary and
remove from under the body.

Removal from convertible models is aceom-
plished in the same manner with the excep-
tion that the lransmission supporl must be
removed completely and transmission rotated
as necessary to provide clearance

Disassembly

L

Remove the capscrews from the transmission
cover and remove the cover and gasket,

NOTE: Under ordinary circumstances it is
not necessary to disassemble the cover
assembly. Servicing of cover is coversd
under “Minor Service Operations.”

Pluce the transmission in two gears at once
to lock the mainshaft, and remove the uni-
versal joint yoke retaining capscrew, lock-
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washer and universal joint yoke washer. Slide
the yoke off the mainshaft and remove
the universal joint spacer.

CAUTION: Care should be used when
shifting the gears into second or third to
prevent damage 1o the wedge angles.

. Remove the four clutch gear bearing retainer
serews and shakeprool washers and remove
the retainer, Note the screw holes in ihe

Fig. 6—Removing Clutch Gear and Bearing

retainer are unevenly spaced so that the
relainer may only be assembled to the case
m one position, matching up the oil return
slot with the hole in the case.

L s
ALUGHN LUG ON
SYNCHRONIZER
WITH SLOT IN
MAINSHAFT
HELICAL SPLINE

Fig. 7—Synchronizer Alignmant

4. Ingtall the speeial clutch gear and bearing
puller J-937 by screwing the threaded sleeve
(left-handed thread) onto the clutch gear
shaft, Turning the puller handle will remove
the gear and bearing without damage to
mainshaft pilot bearings (fig. 6).

. On 1949-52 models, remove the 14 roller bear-
ings from inside the clutch gear. On 1953
models remove 24 roller rear pilot bearings,
2 spacers and 14 roller front bearings.

2]

6. Turn the yoke of the mainshaft removing and

replacing tool J-938, down on the threads,
and serew adapter J-938-7 onto puller shaft,
then install the puller shaft into the rear
threaded end of the mainshatt. Bolt the yoke
of the tool to the rear flange of the rear
bearing support.
IMPORTANT: Turn the front synchronizer
ring so that the lugs line up with the
slets in the main shaft helical spline
(Rg. 7).

Fig. 8—Removing Mainshoft

-

. While holding puller shaft handle, turn the
puller handle eclockwise to force the main-
shaflt vut of the rear bearing (fig. 8). Dis-
assemble the puller from muinshaft and the
rear bearing support and remove the main-
shaft from transmission through the front of
the case.

8. Shift the second speed gear into the clutch
sleeve. Remove the clutch sleeve assemhly,
first and reverse sliding gear and second
speed gear from the case as a unil, Remove
the second speed gear thrustwasher from the
case.

9. Remove rear bearing support assombly re-
tainer bolts and washers and remove bearing
support assembly.

10,

Remove speedometer drive gear and speed-
ometer drive gear spacer from transmission
case extension.
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Fig. 10—Remeving Rear Bearing

11. Expand the rear bearing lock ring into the
case with the special expanding tool J-3185
(fig. 10). This raises the lock ring from the
grovve in the bearing and the bearing may be
removed by lightly tapping the vuler race to-
ward the inside of the s, It is necessary to
remove the rear bearing before attempting
to remove the countergear.

12. Remove the countershaft by driving it from
the rear to the front of the case, using a soft
steel drift. Remove the countergear, and the
front and rear thrustwashers.

NOTE: I is necessary to remove the

] before ing the idler
shaft, otherwise the idler shaft will strike
the countergear.

13. Drive out the reverse idler shaft expanding
plugs from inside of the case. A hook-nosed
punch or drilt will be found most suitable for
this job,

14. Drive the idler shalt lock pin into the shaft.
This pin is shorter in length than the diam-
eter of the shaflt o that the shaft may be
slipped out when the pin is driven in. Do not
turn the shaft while removing as the lock
pin may drop down between the idler gear
bushings.

15. Remove reverse idler gear and thrustwash-
ers. Layout of the three-speed transmission
parts is shown in Figure 9.

CLEANING AND INSPECTION

Bearings
1. Wash the bearings thoroughly in a cleaning
solvent

2. Blow out the bearings with compressed air.
CAUTION: Do not allow the bearings to

spin, bul turn them slowly by hand. Spin-
ning bearings will damage the race and
balls,

. After making sure the bearings are clean,

lubricate them with light engine oil and
cheek them for roughness, Roughness may be
decermined by slowly turning the outer race
by:hend!

Transmission Case

Wash the transmission case inside and outside

with a cleaning solvent and inspect for cracks,
Inspeet the front face which fits against clutch
housing for burrs and if any are present, dress
them ofl with a fine cut mill file.

Gears

Inspeet all gears and, if necessary, replace
any that are worn or damaged.

Check the first and reverse sliding gear to
make sure it slides freely on clutch sleeve.
Check the cluteh sleeve to see that it slides
freely on mainshaft.

REPAIRS
Clutch Gear Bearing—Removal

1

Place the clutch gear in a vise and remove
the bearing retainer nut using the special
wrench J-933 (fig. 11). The retaining nut is

2

Fig. 11— Remeving Bearing Retainer Nul and Oil Slinger

machined with a left hand thread and is
locked in place on the clutch gear shaft by
being staked into a hole provided for that
purpose,

To remove the clutch gear bearing place the
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Fig, 12=Removing Clutch Geor Bearing

special press plate J-936 over the gear and
against the bearing. Using an arbor press,
press the shaft out of the bearing (fig, 12).

CAUTION: Do nol atfempt to drive the
shafl out of the bearing or the bearing
will be seriously damaged.

Clutch Gear Bearing—Replace
1. Using an arbor press, press the cluteh gear

bearing onto the clutch gear with the locating
ring toward the front of the gearshaft so that
the bearing will enter the case to the maxi-
mum possible depth.

2. Install the clutch bearing retaining nut on

the clutch gear shafl and draw it up tight,
using special wrench J-933.

3. Lock the retaining nut in place by staking it

inte the hole with a cenler punch. Care must
be used not ta damape the threads on the
shaft,

Clutch Sleeve—Disassembly

1. Remove the second speed gear.

2. Remove the first and reverse sliding gear.

3. Turn the synchronizing ring in the clutch

sleeve until the ends of the synchronizing
ring retainer can be seen through the slot in
the clutch sleeve.

4. Using special pliers J-932 expand the retainer

into the counterbore in clutch sleeve; this
raises the retainer from the grooves in

Fig. 13=Removing Synchronizar Ring

the ring and ring may be easily slipped out
(fig. 13),

Check the synchronizing cones for wear or
for being loose in the clutch sleeve. 1f cones
are damaged in any way, it will be ncecssary
to replace the clutch sleeve assembly and
both synchronizing rings.

Synchronizer Rings

1

2.

Inspect the synchronizer rings for smooth-
ness.

Place the synchronizer rings in the synchro-
nizing cones and check with thumbs to see
that rings do not rock. Excessive rocking
indicates a poor fit hetween the rings and
cone, which will not permit proper synchro-
nizing of gears during shifting.

hronizer Energizing Spri

. It will be noticed upon examining these

springs that one of the ends is slightly offset.
Each spring must be assembled in its groove
in the clutch gear and the second speed gear
with the offset or locking end between the
third and fourth teeth of either of the two
banks of teeth on these gears, thus keeping
the spring from turning in its groove (fig. 14).

. Under normal operation it should never be

¥izing springs;
however, should an energizing spring be
removed for any reason, a now spring should
be installed. The spring may be removed by
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ENERGIZING SPRING

LOCATE OFFSET END OF SPRING BETWEEN
3RD_AND 4TH TEETH OF EITHER BANK OF H

Fig, 14—Correct Position of Energlting Spring

slipping a thin blade under the spring and
raising it over the clutch teeth on gear, and
slipping it off over the teeth.

CAUTION: In replacing wither energizing
spring be very careful nol to distert the
new spring when expanding it over the
clutch teeth.

Bushings

1. The bushings used in the countergear and
the idler gear are pressed into the gear, then
peened into holes in the hares to lock them
into place, and are accurately bored with
special diamond boring tools. This insures the
positive alignment of the bushings and their
shafts, as well as proper meshing of the gears,
Becausc of the high degree of aceuracy to
which these parts are machined, the bushings
are not serviced separately.

2. Check bushings for excessive wear hy using
a narrow feeler gauge between the shaft and
the bushing, The proper clearance is from
0027 to 004",

HIGH GEAR DISENGAGEMENT

High gear disengagement in three-speed trans-
missions, occurring at speeds around 50 MPH
and up, may be due to insufficient tension on
the shifter fork detent ball, cxcessive looseness
in the gear shift control lever, or misali ent
between the transmission and engine.

A. When high gear disengagement is experi-
enced infrequently and appears to be due to:

1. Insufficient tension on the shifter fork de-
tent ball, install a new detent spring, Part
No. 591796, which has 13 lbs. tension. This
heavier spring was started in production in
late 1949 cars and is also used in all 1950-53
maodel passenger cars
When installing the new detent spring on
early 1949 model passenger cars, alsa check
for excessive end play in the shifter fork
shalts which may be due to a hent shifter
fork interlock retaincr. Where the interlock
retainer is bent, this will decrease the spring
tension on the detent ball. When this con-
dition is found, straighten or replace the
relainer as necessary.

2. Where excessive movement is experienced
in the gearshift control lever on early
1949 passenger cars, especially on choppy
roads, install the new type gearshift lever
control spring, Part No, 36¢ 5, which has
a small hook on one end to hook around the
small lever welded to the gearshift lower
control shaft. On the other end it has a long
extension which presses against the bottom
of the housing. This spring has been used as
standard on all late 1949 and all 1950-53
passenger cars.

B. When high gear disengagement is persistent
at 50 MPH and up, check and correct as out-
lined above where necessary, and in addi-
tion, the following procedure should be used
ta correct the alignment of the engine crank-
shaft pilot, clutch housing bore and the
transmission assembly,

Special Tool

A special tool on which is mounted a dial indi-
cator is necessary to check the transmission
rear bore alignment, This tool may be made from
a new or good used main drive gear (clutch gear)
which has a good bearing surface on the crank-
shaft pilot and front main bearing,

The cluteh hub splines on the main drive gear
should be ground off so that the shaft may be
rotated in a clutch dise hub with out interference
when assembled in the car. Weld a piece of 14"
rod 8” long in the mainshaft pilol bore. Assemble
a good main drive gear bearing on the shaft and
secure it with a regular main drive gear bearing
nut.

It is recommended that the Starrett “Last
Word” #711F dial indicator be used with this
tool. This is especially desirable as the dial of
the indicator can be read direct.

NOTE: This indicator is availoble from
Kent-Moore Organization, Detroit, Michi-
gan, under their number J-4455.



Procedure

L

o]

. Dial indicate the transmi

. Remove the transmission [rom the car and

completely disassemble as outlined under
“Transmission, Removal and Disassembly.”
NOTE: In any case where the main drive
gear pilot or bearing is excessively loose
or worn, the crankshaft clutch pilot bear-
ing should be replaced before dial indi-
cating the transmission rear bearing bore.

Carefully install the special tool with the dial
tor into the tr case with the
face of the indicator and the tracing finger to
the rear of the transmission, Sccure in place
with a main drive gear hearing retainer.
Carefully rotate the gear and make final ad-
justment of the indicator with the tracing
finger of the indicator puinting to the rear
and in the center of the rear bearing bore.

. ‘Assemble the transmission case to the clutch

housing and tighten the four transmission
mounting bolts securely.

NOTE: Be sure to clean off any paint or
other foreign material on the mating
faces of the clutch housing and #rans-
missien as any foreign material on these
faces will change alignment; alse, check
carefully for dings or burrs on these
mating surfaces and remove carefully as
necessary.

. Remove the jack or other support from under

the engine and let the weight of the engine
rest on the transmission mounting in the
normal position.

ssion rear bearing
Lore and record the indicator readings in
the 12, 3, 6 and 9 o'clock positions, with the
weight on the transmission mounting as out-
lined above.

NOTE: It is best ta start the readings at
the 6 o'clock position with the indicator
set at 0" in this position oand then
record the 9, 12 and 3 o'clack readings
in rotation.

Install temporary slotted shims between the
transmission ease and the cluteh housing in
the quantities and at the bolt loeations as
necessary to bring misalignment at the trans-
mission rear bearing bore to s maximum of
003" indicator reading in either the vertical
or horizontal plane.

NOTE: Installation of @ .002” shim be-
tween the transmission case and the
<lutch h g at two bolt | i op-
posite to the high indicater reading will
change the transmission rear bore read-
ing approximately 005",
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8. After the position and quantity of shims has
heen determined and recorded, transmission
case may be removed,

NOTE: The clutch housing should then be

d, showing the iti where
ghlms are to be installed and the thick-
ness of shims at each location.

9. Inspeet the clutching teeth of the main drive
gear. Inspect the second and third speed
clutch gear, internal clutching teeth on the
high gear (forward end). If the teeth of
either gear are worn or tapered due to long
continued previous disengagement, the gears
should be replaced. Reassemble transmission.

10. Install the transmission assembly to the
clutch housing, using the correet number of
shims at the proper locations as previously
determined, Shims are available by unit part
number 3694977 each unit consisting of the
following shirms:

4-.002" shims  Identification—

two corners cut ofl
Identification—

one corner cut off
Tdentification—

all corners square

NOTE: These speciul shims have a tob
on one end for ease of installation. Do
not slot the shims for the permanent
installation. mowules

2—.005” shims

1-.010" shims

Identification

All assemblies that have been dial indicated at
the plants will be marked. A numeral, which will
be visible when the transmission is installed, will
be stamped at the bolt locations to show the
thickness of shims ry at each particular
bolt location. In cases whssn no shimming is nee-
essary, there will be a letter "K' stamped at the
lower right corner.

Where it is necessary Lo re-shim a transmission
t correct disengagement, the original marking
should be stamped out and new markings placed
on the elutch housing to prevent possible future
confusion.

TRANSMISSION ~ASSEMBLY
Reverse Idler Gear

1. Lubricate the reverse idler thrustwashers
and install the year and thrustwashers in the
transmission case with the gear having the
chamfered teeth (o the rear of the case.

2. Install the idler shalt, making sure that the
lock pin hole in the shaft lines up with the
hole in the case at the same angle (fig. 15).

3. Use a new idler shaft lock pin, ceat the pin
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up with the assembly tool as it is pushed
through by the shaft.

5. The flat on the forward end of the shaft
engages the clutch housing when transmis-
sion it installed in chassis and keeps the
countershaft from turning, This flat must be
horizontal and at the top, or the transmission
cannol be assembled to cluteh housing,

— WRONG ANGLE

Fig. 15—Reverse ldler Shaft and Lock Pin

with Permatex, and drive it in approximately
#4" beyond flush with case, and peen the
hole slightly. This lock pin must be a tight

fit in the case to prevent oil leaks. Fig. 17—Assembly of Countershalht
4. Install the idler shaft expansion plugs in the i
ease. New plugs should always be used when- Rear Bearing
ever possible 1. Install the rear bearing lock ring in the case.
Start the hearing in from the inside of case
Countergear making sure the wide side is to the front of

case and use the lock ring expanding tool,
J-3185, to expand the ring in the casc.

. Use a soft steel drift, tap the bearing on the
outer race until it passes inside lock ring;
then remove the lock ring expanding tool
and continue to tap the bearing until the
lock ring seals in the groove in the bearing.

1. Install the countergear in the case; lubri-
cate the forward thrustwasher, and install it 2
between the countergear and case.

2. Feed the assembly tool J-1617 (fig. 16) in
from the front, tapered end first, picking up
the forward thrustwasher and the counter-

SeET: Synchronizing Clutch Sleeve

1. Install the synchronizer rings and retainers
in the counterbores in the ends of the clutch
sleeve,

NOTE: Make sure retainers seat in groove
all the way around the rings.

[

Install the first and reverse sliding gear on
the second and third speed clutch, Mesh the
clutech teeth of fhe second speed gear with
the internal splines of the second and third
speed eluteh

3. Coat the grooved side of the thrustwasher
Fig. 1&—Countarshaft Assambly Toal with grease and place the washer on the back
face of the second speed gear.

Install the second and third speed cluich
from the front, pushing the assembly tool assembly in the Gansmission case. Insert
ahead of it (fig. 17). finger through the rear bearing to line up
Lubricate the rear thrustwasher and slip it the thrustwasher and second speed gear with
between the countergear and case, picking it the bearing,

o

Lubricate the eountershaft and install it in

»

L



Mainshaft, Rear Bearing Support and Universal

Joint

1. For initial lubrieant, place transmission lubri-
cant on second speed bearing area of the
mainshaft, When installing the mainshaft the
lugs on the front synchronizer must shde
through the slots in the mainshaft spline.
Push the shalt into the clutch sleeve as [ar
as possible by hand, picking up the second
speed gear and thrustwasher,

2, Install speedomeler drive gear spacer and
speedometer drive gear over rear end of
mainshaft.

3, Install rear bearing support assembly and
Hasket to transmission, install retaining bolts
and lockwashers and tighten securely. Coat
inside of bushing with transmission lubricant.

NOTE: Rear bearing support assembly
should be o hand push fit to .0015” max-
imum loose when assembled into case.

4. Turn the yoke of the mainshaft removing
and replacing tool, J-938, down on the threads
and screw adapter J-938-7 onto puller shaft,
then install the tool shaft intu the threaded
end of the mainshalt. Bolt the yoke of the
tool to the rear flange of the transmission
rear bearing support.

5. Turn the tool handle counterclockwise until
the mainshaft is seated in the rear bearing.
The proper seating of the shoulder on the
shaft against the second speed thrustwasher
may be determined by checking the end play
of the second speed gear. This clearance

Fig. 18—Mainshaft Pilot Roller Bearings in Clutch Geor

should be approximately 0107, Remove tool
from rear flange of rear bearing support.
6. Place some cup grease in the mainshaft pilat
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hale in the clutch gear and install the 14
roller bearings on 1949-52 models (fig. 18).
On 1953 models install 14 roller front pilot
hearings, 2 spacers und 24 roller rear pilot
bearings. Afller being assembled in the pilot
hole, these bearings will lock themselves in
place and cannot fall out. Install the eluteh
gear in the lransmission case.

7. Using a soft steel drift, tap the clutch gear
bearing on the outer race until the bearing
localing ring scats against the case, being
careful to drive the assembly straight to pre-
vent damage to the mainshaft pilot and pilot
bearings,

CAUTION; During this operation make
sure that the synchronizer ring lugs line
up with the slots between the clutch
teeth on the clutch geor.

-2

. Install the clutch gear bearing retainer and
gasket making sure that the oil slot in the
retainer lines up with the oil slot in the front
face of the transmission case. Do not allow
the gasket to protrude beyond the odge of
the retainer.

9. Install the retsiner serews and lockwashers
Tighten the retaining capscrews to 10-12 fool
pounds,

10. Install universal joint spacer on rear end on
mainshaft, then, slide front yoke of universal
joint on mainshaft, install yoke washer, lock-
washer und capscrew and tighten to 25-30
fool pounds

11. Install speedometer driven gear in transmis-

sion housing and tighten securcly

Side Cover Assembly

ssion gears in neuiral and
in neutral position, install cover
n using a new pgasket

NOTE: Hump on first and reverse shiffer
fork (fg. 5] must be toward rear of
transmission.

[

Carefully note that locating pin hole in cover
flange is indexed with locating pin in case
and install retaining capscrews and tighten
to 15-18 It. Ibs. torque.

UNIVERSAL JOINT BALL ADJUSTMENT

Due to construction of the universal ball joint
it is important that proper adjustment be made
at this point.

This type joint, il improperly adjusted, may
result in oil leakage if too loose or a complaint of
transmission noise if o tight. Therefore, when-
ever this joint is broken its adjustment must be
checked when reassembling.

1. Remove universal joint ball, collar and re-
tainer from torque tube.
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2. Wash the ball thoroughly in cleaning solvent,
then inspect it for roughness; if rough,
smooth up with fine emery paper.

3. Using 4 new torque hall retainer shims as a
starting point, assemble universal joint ball,
collar and retainer to back of Lransmission
and secure assembly to transmission caxe
with attaching capscrews.

NOTE: Do not install ball joint collar oil
saal (cork) at this fime.

4. With capscrews tightened to the proper
torgue place both hands on torque ball at the
packing retainer (fig. 19). If torque bhall can
be moved and is a snug fit the torque ball is
properly adjusted.

Fig. 19—Checking Ball Adjusiment
NOTE: If the ball jeint cannot be moved
by hand or is too loose, remove the 4
capscrews from universal joint ball re-
tainer and remove shims to tighten or
add shims to loosen until the proper
adjustment is secured.

5. Remove universal joint ball, collar and re-
tainer and noting number of shims used for
later assembly, replace joint ball, collar and
retainer on torque tube splines

INSTALLATION

1. Install transmission through opening in body
floor on 1948-52 models and from underneath
on 1953 models.

2. Install guide pin in upper right transmission
to clutch housing bolt hole for alignment and

o

s

15.

place transmission on guide pin and rotate
transmission as necessary, then start main-
shaft into clutch disc. Slide transmission
forward making sure the step at end of coun-
tershaft is flush with the face of the trans-
mission and engages properly with the cluteh
housing. This keeps the shaft from turning as
well as helps align transmission properly.
Install the two lower transmission mounting
bolts and lockwashers and tighten securely.
Remove guide pin and install upper mount-
ing bolts and lockwashers and tighten
securely.

. Install flywheel underpan,
. Replace bolts attaching rear transmission

support to cross member and tighten securely.
Remove supporting block from rear of engine.
Naise propeller shaft, place proper number
of torque ball retainer shims over rear yoke,
and install new collar oil seal. Align yokes
and install capserews and lock plates which
retain front trunnion bearings to front yoke
and tighten securcly, Bend tangs on lock
plate to lock bolts.

. Slide universal ball, collar and retainer into

place and install retaining capserews, Tighten
first bolt finger tight, then tighten diagonally
opposite bolt to 8-12 ft. lbs, Retighten first bolt
to 8-12 ft. Ths. and proceed to tighten other
two bolts to proper torque.

. Replace idler lever, connect pull cable clevis

and pull back spring to idler lever,

Conneet first and reverse and second and
third control rods to shifter levers at side
cover,

Check and adjust linkage as necessary ag
outlined under “Minor Service Operations.”
Remove speedometer driven gear and add
1 pint transmission lubricant to housing.
Replace speedometer driven gear.

. Connect speedometer cable to driven gear

and tighten securely,

On 1949-52 models, replace transmission
cover to body floor and replace floor mat.
Fill transmission with 1 pint of transmission
lubricant.

TROUBLES AND REMEDIES
SYNCHRO-MESH TRANSMISSION

Symptom and Probable Cause
Slips Out of High Gear
a, Transmission looge on cluteh housing.
b. Dirt between transmission case and cluteh
housing.
¢. Misalignment of transmission.

Probable Remedy

a. Tighten mounting bolts.
b. Clean mating surfaces.

e. Shim between transmission case and clutch

housing,



Symptom and Probable Cause
d. Clutch gear bearing retainer broken or loose.

e Damnged haft pilot b

f. Shifter lock spring weak.

g Cluteh gear or second and third speed clutch
improperly mated.

Slips Out of Low and/or Reverse

a. Worn first and reverse sliding gear.
b. Worn counter gear bushings.

¢. Worn reverse idler gear.

d. Shifter lock spring weak or broken.
e. Improperly adjusted linkage.

Noisy in All Gears

a. Insufficient lubricant.

b. Worn counter gear bushings,

©. Worn or damaged cluteh gear and eountershaft
drive gear.

d. Damaged elutch gear or mainshaft ball
bearings,

e. Damaged speedometer gears,

Noisy in High Gear

a. Damaged clutch gear bearing.

b. Damaged mainshaft bearing.
c. Damaged speedometer gears,

Noisy in Neutral with Engine Running
a. Damaged clutch gear bearing.

b, Damaged mainshaft pilot bearing.
Noisy in All Reduction Gears

a. Insuflicient lubricant.
b, Worn or damaged clutch gear or counter
drive gear.

Noisy in Second Only

a. Dumaged or worn sceond speed constant mesh
HeAars,
b. Worn or shifted countergear rear bushing,

Noisy in Low and Reverse Only

a. Worn or damaged first and reverse sliding
gear,

b. Damaged or worn low and reverse counters
geur

Noisy in Reverse Only
a. Worn ur dumaged reverse idler.

b. Worn reverse idler bushings.
c. Damaged or worn reverse countergear.
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Probable Remedy

Tighten or replace clutch gear bearing
retainer.

Replace pilot bearing.

Replace spring.

Replace clutch gear and second and third
speed clutch.

. Replace worn gear.

Replace counter gear,
Replace idler gear.
Replace spring.
Adjust linkage.

Fill to correct level.

. Replace counter gear,

Replace worn or damaged gears.
Replace damaged bearings.
Replace damaged gears.

Replace damaged bearing.
Replace damaged bearing,

. Replace speedometer gears.

Replace damaged bearing.

. Replace damaged bearing.

Fill to correct level.
Replace faulty or damaged gears.

Replace damaged gears.

Replace countergear assembly.

Replace worn gear.

Heplace countergear assembly.

Heplace reverse idler,
Replace reverse idler.
Replace countergear assembly.
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Symptom and Probable Cause

Excessive Backlash in Second Only

a Second speed gear thrustwasher worn.

b. Mainshaft rear bearing not properly installed
in case.

¢, Universal joint retaining bolt loose.

d. Worn countergear rear bushing.

Excessive Backlash in All Reduction Gears

a. Worn countergear bushings,
h. Excessive end play in countergear.

Leaks Lubricant

a. Excessive amount of lubricant in transmission,
b. Loose or broken clutch gear bearing retainer.
¢, Clutch gear bearing retainer gasket damaged.
d. Cover louse or gasket damaged.

e. Operating shaft seal leaks.

f. Idler shaft expansion plugs loose,

g Countershalt loose in case.

Probable Remedy

Replace thrustwasher.
Replace bearing, lock or case as necessary.

ap

.. Tighten bolt.
Replace countergear assembly.

e

Replaceé countergear,
Replace vountergear thrustwashers.

o

Drain to correct level.

Tighten or replace retainer.

. Replace gasket.

Tighten cover or replace gacket,
. Replace operating shaft seal.

. Replace expansion plugs.

. Replace case.

meospeop

TORQUE SPECIFICATIONS

Type
Selective Synchromesh

Speeds
Three forward—one reverse

Loention
In unit with engine
Gears—Type
All helieal
Bearings
Cluteh GRal ..oy vesgwmosanponess ND. 954388

1849 52 Mainshaft
PHOY & vowanian 14 Rollers—" dia, x %%;,”
1953 Mainshaft
Front Pilot. ... .. 14 Rollers— 4" dia. x #4g,"
Rear Pilot........ 24 Rollers—14” dia. x %

Mainshaft Rear ..........cc.c00e0 N.D. 954168

Mainshaft Rear Bearing Support ..... Bronze
Reverse Idler Bushing (front and rear) Bronze
Countershait Bushing (front and rear) Bronze

Gear Ratio

First . 284 w1
Second . 168 to 1
Third 1.00 to 1
Reverse e 20k 1

Service Data
Countergear and Reverse Idler Gear
Bushing Clearance ............ 0027004
Second Speed Gear Kndplay ... Approx. 0107
Rear Bearing Support Assembly
fit in case. Hand push to max. of .0015” loose
Clearance between lower edge of gear-
shilt lever to top of upper support
Clearance between gearshift lever and
steering wheel rim ............. 29" 1+ %"

g U

TRANSMISSION SPECIFICATIONS

Universal Joint Yoke Attaching

Boll ovvviiiiiiiiiiiii 25-30 ft. lbs.
Universal Joint Yoke Ball Retainer

BORS . vpnmwnm mien e snsven on v ns BI85 8 g

Clutch Cear Bearing Retainer
Cap BErews oo eeesvisrasnyons 10-12 ft. Ibs.
Side Cover Retaining Cap Screws 15-18 ft. Ibs.
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Fig. 20~Transmission Special Tools

1. Transmission Assembly Holding Stand—J-934
Z Clulch Geor and Baaring Puller - J.937

3. Clurch Geor Baaring Remaver—J-936

4. Mainshatt Remover and Replacer—J-938

5. Cluteh Gear Baaring Reloiner Wrwnch=—J-933

8. Moinshatt Remover and Replacer Adapler—bh938.7

7. Countershaft Assembly Tool—J.1617

&. Transmission Guide Pini—l.1126

9. Rear Bearing Snap Remover and Repiocer—J-3185
10, Synchronizer Ring Relainer Remover and Raplacer ) 932
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POWERGLIDE
1950-1952 TRANSMISSION
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DRIVING INSTRUCTIONS

Control of the Powerglide transmission 1s ob-
tained by positioning a shift control lever mounted
at the top of the steering column,

The control lever can be positioned in the fol-
lowing five positions:

Parking
Neutral
Drive
Low
Reverse

To make it easy for the driver to find the loca-
tion of the range desired, the shift control quad-
rant is marked with the letters, “Park”, “N", “D",

“L"”, and “R”. To shift into parking, or reverse
range, it is necessary to raise the shift control
lever against a light spring pressure.

PARKING

‘When placed in the parking position, the shift
control lever engages a parking lever pawl which
locks the trans on planct carrier to the trans-
mission case. This parking lock must never be
applied when the car is in motion.

NEUTRAL
The neutral position ig to be used when the car




is standing still with the engine running, or when
towing the car. It permits aceelerating the engine
with no car movement.

DRIVE

Drive range is used for all normal forward
driving conditions.

Low

Low range is used only when the “going” is
particularly tough, such as in deep snow or sand
or on long steep grades. Low range can also be
used to obtain additional engine braking when
descending steep hills.

The shift from “low" tu “drive” range vr vice
versa may be made while the car is in forward
motion, but not in excess of 40 mph.

REVERSE

The reverse range is used o move the car in a
reverse direction.

STARTING THE ENGINE

The starter on ears equipped with the Power-
ghde transmission is so wired that the engine
will not start unless the shift control lever is in
cither “park” or “neutral” position.

PUSHING OR TOWING CAER TO START
ENGINE

If it ever becomes necessary to push a car
equipped with a Powerglide (ransmission, the
control lever should be left in the “N position
until the car has reached a speed of approxi-
mately 15 mph. At this speed the turbine is spin-
ning fast enough to turn the primary pump and
the rear vil pump has developed sufficient pres-
sure lo engage the low band or drive clutch.

Then place the control lever in the “L" position
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to crank the engine. If the road is wet or icy
resulting in poor traction, it may be necessary to
push the car until a speed of approximately 20
mph is reached. Then place the control lever in
the “D" range. After the engine starts, return the
control lever to the “N™ position for warm up.

CAUTION: It is recommended that the car
be pushed rather fhan to be fowed, be-
cause when the engine storts with the
transmission in either the "L or “D"
range, it is opl 1o accelerate into the reor
vnd of the towing vehicle.

TOWING A DISABLED CAR

A car cquipped with Powerglide transmission
must not towed on its rear wheels except in
Neutral (N) and should not be towed in excess of
45 MIP.H. I it is towed with the transmission in
any of the driving ranges unnecessary damage to
the transmission may result because the rear pump
would be in operation. mwies

If the car has been damaged in a collision to the
exlent that the control lever on the steeringcolumn
cannot be positioned in Neutral (N), it will be nec-
essary to disconnect the long control rod at the
idler lever and place the trunsmission in Neutral
{N) as follows:

1. Remove the cotter pin from the long control
rad and disconnect it from the idler lever on
the left side of transmission case.

2, Push the idler lever toward the rear of the car
as far as it will go; this places the transmission
in Reverse position. Then move the idler lever
toward the front from this position to the
third detent which is Neutral (N) position,

If for any reason the transmission is locked up

the car must not be towed on its rear wheels or

serious damage to the transmission will result.

MAINTENANCE

OIL REQUIREMENTS

The Powerglide transmission requires an oil
known as Automatic Transmission Fluid, “Type A”
bearing a “"AQ-ATF" number, This o1l is available
through Chevrolel dealers and oil company filling
stations in sealed containers,

OIL LEVEL

The transmission oil level should be checked
every 1000 0il should be ndded only when
the level gets down to the “Add 1 Quart” mark
on the dip stick. The oil level dip stick is located
in the engine compartment un the right side just
apposite the starter (fig, 21). In order to check oil
level aceurately, the engine should be idled with
the transmission warm and the contral lever in
neutral (N) position,

1t is important that the oil level be maintained
between the Full and Add 1 Quart marks on the
transmission oil level gauge, DO NOT OVERFILL,
for when the oil level is st the full mark on the
dipstick, it is just slightly below the planctary gear
unit. If additional oil is added, bringing the oil level
above the full mark, the planetary unit will run
in the oil, foaming and acrating the oil. This
acrated oil carried through the various o1l pressure
passages (low servo, reverse servo, eluteh apply,
converter, ele.) may cause malfunction of the
trunsmission assembly, resulting in cavitation
noise in the converter and improper application of
bands or clutches.

If the transmission is found consistently low on
oil, a thorough inspection should be made to find
and correct all external oil leaks. The mating sur-
faces of the servo case, modulator housing, modu-
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ENGINE 0L
LEVEL GAUGE

TRANSMISSION
OIL LEVEL GAUGE
AND FILLER -

Fig. 21—Location of Dip Sticks

lator cover, universal joint ball eollar, transmission
ease, converter housing, and side covers should be
carcfully examined for signs of leakage, All test
plugs should be checked to make sure that they
are tight and that no leakage is taking place at
these points.

If no external leaks arc apparent, the vacuum
line from the vacuum modulalor to the intake
manifold should be disconnected from the modu-
latar cover, Transmission lubricant in this line
indicates that the modulator diaphragm is frac-
tured or torn and that it should be replaced

Check the rear axle lubricant level If the rear
axle is overfilled, the propeller shaflt seal at the
universal joint should be inspected and replaced
if necessary.

CAUTION: Do not re-use axle lubricant
that has been diluted with Automatic
Transmission Fluid.

DRAINING AND REFILLING
Every 25,000 miles the transmission should he

drained and refilled. The transmission should be
warmed up before draining. Draining is accom-
pi:nhm’l as follows:
Remove transmission case drain plug. This
drains oil from transmission case,
CAUTION: Do not start engine while drain-
ing assembly.

2. After transmission is completely drained, in-
stall transmission case plug,

3. Remave dip stick and refill transmission with
5 quarts of Automatic Transmission Fluid,
“Type A" using oil filler tube and funnel,
J-4264 (fig. 22).

Fig. 22—Filling Transmission

NOTE: This il filler tube and funnel is
vented, The transmission is not vented and
if not properly vented when filling will
cause blow back and il spillage.

4. Start engine. Allow engine to idle a few
minutes and with the selective lever in neu-
tral (N) position, check oil level to see that
the oil level is up to the full mark on the dip
stick. Add oll as required but DO NOT
OVERFILL.

SERVICE ADJUSTMENTS

The Powerglide transmission requires only two
service adjustiments,; a simple and positive linkage
adjustment and a neutral safety switch adjustinent.

Linkage Adjustment

1. Check clearance between control lever and
upper support cover which should be %, to
W (fig. 23).

2. To correct this clearance, remove screws
holding upper support to mast jacket and
screw upper support up or down to gain
necessary clearance. Replace upper support
ROrews.

3. Place selector lever in reverse and check
clearance between control lever and steering
wheel rim which should be 13%”=+%4" (fig.
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Fiy. 23=S5teering Column Upper Suppar 1o Control Lever Clearance

24), To adjust, loosen lower support clamp
bolts and move up or down as necessary.

4. With selector lever in reverse, check clear-
ance between the reverse stop on the control
shaft lower support and lower lever (fig. 25),
The clearance should be 0907,

5. To adjust, loosen transmission control rod
swivel, make sure transmission manual valve
lever is raised to top detent position and
selector lever 1s in (R) position. Move selector
lever as necessary to obtain 090" clearance
and retighten swivel,

Neutral Safety Switch

All cars equipped with Powerglide transmis
sivn are provided with a neutral safety switch
which prevents operation of the starting motor
except when the transmission is in the neutral

(N) or (Park) positions. This switch is a safety

[eature installed for the purpose of preventing car
molion when starting the engine. It is important,

- iy

Fig. 25—Reverse Stop te Lower Lever Claaranca

therefore, that this switch be maintained in proper
adjustment.

Adjustiaent

1. Loosen two switch assembly mounting screws,

2. Place selector lever in neutral and with clip
over flats on end of shifter shaft, insert pin
into switch mounting bracket and locating
plate (fig. 26).

3. Tighten screws to secure switch in this posi
tion and remove locating pin.

Fig. 24—Control Laver 1o Steering Wheel Clacrancs

Fig. 26—Adjusting Sofety Switch
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Fig. 27 —Transmission Cross Section

1. Transmission Housin, 26, Plonet Shart Pinian
Ring 27.

28, Ravaris Sun Gesr

1. Canverter Cover *
Seal

1. Turbine 9. Reverse Brake Band

4. Secondary Stator 30. Transmission Case
Housing 31. Rear Ofl Fump Gaskel

[y un Cam Rallar 32, Rear Oil Pump Cover

7. Primory 33. Rear Ol Pump Body

8. Secondary Fump 34, Boll Beoring Assembly

9. Primory Pump 35. Speedometer Driven Geor

10. Primory Pump “O" Ring Seal 34, Univenal Joint Front Yoke

11. Front Oil Pump Body Ol Seal 37, Ball Jeint Seat

12, Front Oil Pump Body 18

13. Front Qil Pump Body "O" 290, U
Ring Seal

14, Front Oil Pump Driven Gor 40,

15. Stater Race

real Joint Housing

Shims

Univarsal Joint Ball Collar

41, Ball Joint Callar Oif Seal

16. Transmistion Vaive Bady P

17. Input Shalt Ol Seol Ring

18, Clutch Volve

19, Clutch Drum Ol Seal Rings

20. Low Brake Bond

21, Clukch Drum

22. Cluten Fiston Innar Ring Seal

23, Clulch Spring Snap Ring

24, Cluich Hub 48

25. low Sun Gear and Cluteh
Flonge Assambly

. Universal Joint Ball
43, Universal Joint Rear Yoke

44 Univerial Joint Ball Packing
Ratainar

Stator Support
49, Input Shaft Drive Flange

A0 Turhina Ball

Low Sun Gear Thrust Washer

Ball Jaint Seot “O" Ring Seal

51 Turbine Ball Q'
52. Speciol Lackwosher

53. Input Shaft

54. Turbine Frant Thrust Washer

55. Turbine Rear Thrust Washer

ng Seal
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. Cluteh Drum Thrust Wosher
. Clutch Piston Outel
. Clutch Pistor

Clytch Drive Plotes
Cluteh

wan Plates

56. Turbine Hub Boll Lack 78, Ciutch Spring
57. Stator Race Thrust Snap Ring  79. Clutch Spring Seot
5B. Stator Race Thrust Washer B0. Clutch Flange Retoiner Ring
59. Over-Run Com Roller and 81, Clutch Flange Retainer
Spring Retainer 82. Parking Lock Gear
60. Over-Run Cam Thrust Washer g3 Clutch Hub Thrust Washar
&1, Over Run Com Roller Spring g4 Reverse Drum and Ring Gear
7. DverRun Com Rollar Guide g5, pionet Pinion Shufl Lock
63. Stator Roce Flote
&4, Sucondory Pump Thrust Ring 86, Reverse Brake Band Strot
& adiey Pimp Thiiink 87. Planet Lang Pinion
" 88, Flanel Corrier
6. Fron) Oil Pump Seal Ring 89 Raverse Drum Thrust Washer
&7. Fron Oil Pump Driva Gaar #0. Tranamission Case Rear
8B, Ol Pump Suction Fips Bydhiag
and Screen 91, Planet Oulpul Shatl
89, Valve Body Gaskel 2. Rear Oil Pump Driven Gear
70, Accumulator Piston Outer 93, Rear Oil Pump Drive Gear
Spring 94. Speedometar Drive Gear
71. Aecumulator Piston Inner 95, Special
Spring 0. Universal Jaint front Yoke

72. Aceumulater

on Stop

GENERAL DESCRIPTION

The ideal trans on is one which will auto-
matically provide the suitable speed or power
ratio between the engine and the driving members
to meet all driving conditions without any thought
on the part of the operator.

Chevrolet’s Powerglide Transmission (fig. 27)
meets these ideal qualilications because it offers
torque multiplication and automatically provides
a smooth flexible ride comparable to the result
that would be achieved if infinitely minute pro-
gressive gearshifts were manually possible.

The Powerglide Transmission is made up of the
following components:

1. Torque Converter

2. Planetary Unit and Clutch
3. Oil Pumps

4, Hydraulic Controls

The transmission will be described in three
phases:

1. Torque Converter

2. Planetary Unit and Clutch
3. Hydraulie Controls

TORQUE CONVERTER

One of the features of the Powerglide trans-
migsion is it ability to provide a smooth appli-
cation of power from the engine to the rear wheels
with a total absence of gear reduction. The engine's
power is its ability to provide suflicient torque to

Trunnion Bearing

the rear wheels to maintain certain car speeds.
This torque is received from a rotating erank-
shaft and once a car is rolling on level ground the
engine develops enough torque to keep it moving
(fig. 28). Bul, on a hill or in slarting, the driving
wheels need more torque and we must have some
means of multipling or converting this torque. This
increase and multiplication of engine torque may
be accomplished by shifting a gear transmission

ENGINE TORQUE

EQUAL TORQUE

ONCE A CAR 15 ROLLING ON LEVEL GROUND
FNGINF 15 FNOUGH TO KFFP CAR MOVING

THIS IS TORQUE

TORQUE

Fig. 28=Torque Requiremen! (Lavel Ground)
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JoRguE CONVERTER
(CEAR Te.

INCREASED TORQUE

ON A HILL THE DRIVING WHEELS NEED MORE TORQUE
AND WE MUST HAVE SOME FURM OF TORGUE CUNYERTER

s 5

TORQUE CONVERSION

TORQUE MULTIPLIR
ONVERTER

MORE TORGUE

Fig. 29—Torque Requirement (inclingl

either manually or mechanically into a lower gea
(fig. 29).

Chevrolets equipped with the Powerglide trans-
mission do not have s conventional clutch or
transimission belween the engine and rear wheels.
In place of the foot operated clutch and multi-
speed transmission is a hydraulic unit that is a
combination of a fluid coupling and a torque

|NIF|!MEDI ATE

*:

COMVENTIONAL SHIFT

(@ e

e

OVERLAPPING GEAR RATIOH

m:'.u

Fig. 30—Torque Groduations

converter which provides hydraulic lorque con-
version,

Hydraulic torque conversion means using a
fluid to provide the proper ratio of speed and
torque. Torgue conversion provides an infinite
number of gear ratios instead of the conventional
three, heeause the graduations in torque at the
rear wheels are infinite (fi. 30).

FLUID COUPLING

To thoroughly understand the torque converter
let us first examine the hydraulie fluid coupling
which is simply a substitute for the friction clutch
The fluid coupling is more efficient at high
speeds than at low speeds and is practically non-
effective at idle speeds but necessitates attachment
to a series of gear ratios to provide the necessary
torque for starting and on heavy pulls, The torque
converter, un the other hand, provides sufficient
starting and pulling power without attachment to
a series of gear reductions by combining the fluid
coupling and turque converler into one unit.

A very simple fluid eoupling can be illustrated
with two common eleetric fans. If the fans are set
a few Inchies apart, facing cach other, and one fan
1s turned on it will make the blades of the other
fan rotate (fig. 31). In this case the air is the fluid
and the air stream created by the fan that is in
operation forces the other fan to rotate. This is the
basic principle of the fluid coupling.

Fig. 31—Fun lllustration

A fluid coupling consists of two parts which can
be illustrated by the two fans. The blades of the
fan that was turned on represent the pump. The
air moving between the fans is the oil used in the
coupling and the blades of the fan that was being
rotated by the first fan corresponds to the turhine
in the coupling.

Since we do not have an unlimited supply of
oil as we did air it is necessary to enclose these
parts of the coupling in a housing so that the same
oil may be used over and over again. The housing
is in the shape of a doughnut and is hollowed eut
inside, We then split the doughnut in half (fig.
32). One half will be used as a pump and the other
half for the turbine. The purpose of the pump,
which is driven by the engine, is to pump oil cen-




Fig. 32—Coupling 1Doughnut shaped with Vanes)

trifugally into the turbine which drives the rear
wheels of the car. Vanes which serve the same
purpose as the blades in the two {ans are used in
the pump and turbine to make them operate, These
vanes move the oil from the pump to the turhine
making the turbine move.

Pump and turbine are assembled as close 10-
gether as possible without touching one another
then filled with oil resulting in a simple fluid
coupling.

Now that we know what the parts of a fluid
coupling are, let's see what happens inside the
coupling when starting the ecar, pulling or accel-
erating under a heavy load.

When the engine is started it drives the pump.
The instant the pump begins to rotate the oil spins
around with it. The movement of the oil spinning
around and around with the pump is called rotary
flow. As a result of this rotary flow a centrifugal
foree ix set up in the oil. Inusmuch as the pump

‘r- YORTEX
y  FLow
~
a1 =
.
VORTEX
“HOW
PUMP TURBINE

Fig. 33=Vartex and Rotary Flow
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and turbine sections are curved like a doughnut,
this shape, together with the vanes, imparts a sec-
ond path of travel for the oil which 15 erosswise
to the rotary path of travel. This crosswise move-
ment of the ail is called vortex flow. The two paths
oil, rotary and vortex, are shown in Fig-

This flow pattern ean readily be understood if a
coil spring is used as an example. If a drop of oil
is placed on the coil it will travel from onc end
of the spring to the other—from A to B taking a
spiral course along the path of the spring coils
(fig. 34).

ERRSEIRCANEnIn:

Fig. 34—Cail Spring (Vartex|

Now, if the spring iz bent into a circle so that
both ends are joined together, we have a perfeet
example of how the oil travels in vortex flow and
rotary flow in the coupling at the same time
(tig 35)

Fig. 35~Cail Spring [Vorfex ond Rataryl

Rapid vortex flow is the result of high forees
in the oil of the pump acting against low forces
in the oil of the turhine. Vortex flow iz maintained
only when there is a marked difference in rpm
belween the pump driven by the engine and the
turbine which drives the rear wheels. This con-
dition exists when starting the car or under heavy
load

To smooth out this vortex flow, which if un-
guided becomes turbulent causing loss of effi-
cieney, u split guide ring is built into cach half
of our doughnut which results in a smooth uni-
form oil flow from the pump through the turbine
(fig. 36)

The blades on the pump and turbine aet much
like buckels, the blades in the pump cause the vil
to be thrown across to the turbine. This 1s vortex
flow and the energy that is imparted to the oil
by the pump is transformed into mechanieal
energy as it hits the turbine blades causing the
turbine to turn under the impact.
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SPLIT GUIDE RING

Fig. 36—Fluid Coupling with Split Guide Ring
Now, after we reach normal driving speeds or

without heavy loads, the oil inside the fluid cou-
pling follows the rotary flow almost entirely al-

Lb,\e

Fig. 37—Coil Spring (Fluid Coupling Condition)

though the: some vortex How under all deiving
conditions, Referring then again to our coil spring
example, the oil flows along a path like a spring
that has been stretehed out so that the ecoils are
far apart (fig. 37).

CHEVROLLET CONVERTER

As mentioned before the Chevrolet Converter
comhines the prineiples of a simple fluid coupling
with a hydraulic torque converter. The fluid
coupling we have already explained. Now, using
its principle in combinution with the principle of
the hydraulic torque converter, Chevrealet cars
can be driven from a stauding start lo top road
speeds with smooth acceleration throughout the
entire speed range without the use of gears and
without shifting from one speed ratin to another,
either by hand or through sume autvmatic vontrol.

The only gears built into the Chevrolet Power-
glide transmission are the reverse gear and an
emergency low gear. The emergency low gear is
never used for normal driving, All that is neces-
sary 1s to set the control lever in the “Drive”
range, step on the acecleralor and “move away”.

Let's look at the basic difference between Chev.
rolet's torque converter and a simple fluid cou-
pling. First, the fluid coupling does not gear down,
it does not provide torque multiplication, The
Muid coupling has to be attached to a gear train to
provide additional twisting effort at the rear
wheels when starting or heavy pulling is required,

In the torque converter used by Chevrolet,
directional control of the oil flow is provided as
it leaves the turbine and enters the pump which
results in low gear acceleration while in the
“driving range."

The torque converter gels ils name from the
fact that it can multiply torgue, or twisting effort
of the engine. The torque converter used in the
Chevrolet Powerglide transmission produces al.
must x5 much torque multip!
by putting the convenfional transmi
gear—but—there are no gears required for start-
ing, pulling, acceleration or any normal driving
condition. The torque converter handles all these
conditions by itself. sowuer

Now let's see how this is done—in the fluid
coupling the vanes in the pump and furbine may
be straight whereas in the torque converter these
vanes are curved so as to get the greatest amount
of power out of the pump and turbine. The pump
blades are curved in a backward direction from
the dircetion of rotation which gives added aceel
eration to the oil as 1t leaves the pump rim. The
vanes in the turbine are also curved so us to ab-
sorb as much of the energy as possible from the

ion as is oblained

m in low



oil as 1t passes through the turbine (fig, 38), To be
able te do this the vanes are curved in such a
manner thal vauses the oil to be discharged from
the center of the turbine in a backward direction
opposite to rotation of the turbine. As the oil
leaves the turbine blades at the center it still has
a lot of kinetic energy left and due to the curva-
ture of the turbine blades it proceeds to exert
this encrgy against the blades of the pump. Some
means must be had for getting this oil to help the
pump instead of hinder it as this would tend to
slow down the pump, requiring cxtra power to

drive it.

PUMP YANES

FLUID COUPLING VANES

Fig. 38—Vane Comparison

We must have some means of giving diree-
tionzl control to the o1l as it leaves the turbine
and enters the pump. This is accomplished by in-
terposing stalors between the pump and turbine
with vanes so curved that they will change the
direction of the oil discharged from the turbine
and cause it to flow in the same direction as the
rotation of the pump (fig. 39). Now, instead of
the o1l bucking the pump and interfering with
it, the unexpended energy in the oil is actually
helping the pump do its job, The stator then be-
comes a renctionary member assisting the fune-
tion of the pump piving lorque conversion,
Through this assistance it takes less engine power
to drive the pump, the engine is able to deliver
mure power to the turbine and torque mulliplica-
tion of 2.2 to 1 can be obtained as power to drive
the rear wheels.
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Now, as the rotational speed of the turbine in-
creases, the rotary flow of the oil increases, the
vortex flow decreases and the stator blades start
to get in the way. This condition would result jn
power loss and excessive heat of the oil, There-

Fig. 39—0il Flow Through Stator

fore, the stators are mounted on free wheeling
elutches which lock them in a direction opposite
to that of the pump and turbine rotation, As the
vortex flow decreases, the stators frec wheel and
are carried along with the rotating oil mass,

TECHNICAL DESCRIPTION

Up to now the description of the Torque Con-
verter has been very elementary and confined

primarily to theory, For simplicity of explanation,
the input ghaft was shown driving the pump from
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its hub, and the pump was shown in front of the
turbine. The true dosign of the Chevrolet Tarque
Converter is as shown in Figure 40

L5 s O

Fig. 40—Chovrolst Terque Converter

The pump is driven by its rim and is placed
behind the turbine in order o allow for a satis-
fuctory installation of the main shaft and out-
put shaft,

PUMP
Ttis e

ential that the couverter be designed to

suit the characteristics of the engine driving it,
and in Chevrolel, the Powerglide Transmission
has buen designed to take full advantage of the
engme torque and horsepower,

The pump is designed to operate in two phases,
the primary pump phase and the secondury
pump phase.

The primary pump is bolted to the flywheel
and always turns at crankshaft speed,

The smaller secondary pump is mounted on a
free wheeling cluteh on the hub of the primary
pump (fix 41) and turns at the same speed or
can overrun at higher speeds than the primary
pump under certain operating conditions.

When starting the car or when under heavy
loads, the primary pump is absorbing the full
power of the engine and the secondary pump is
overrunning becausc the rupid vortex flow through
the converter discharges the oil from the turbine
through the stators with such velocity that it is
actually traveling at a higher speed than the

secondary pump wheel. The high velocity of the
oil makes it strike the hack side of the vanes in
the sccondary pump. This reaction hetween the
oil and pump would cause a turbulence and drop
in pump efficiency if not corrected. The corree-
tion is to allow the lower portion of the pump
vanes to move with the oil without causing a reac-
tion foree in the oil. This is secomplished by allow-
ing the secondary pump to overrun the primary
pump. The overrunning sceondary pump, in
effeet, gets out of the way and allows the vil from
the stators to enfer the primary pump in the most




TRANSMISSION 7-29

TURBINE PRIMARY
PUMP
SECONDARY PRIMARY SFCONDARY
STATOR STATOR PUMP
4
LOCKED LOCKED
_ DRIVEN STATIONARY STATIONARY OVERRUNNING DRIVING

Fig. 42—Pump Operation [First Phasel

advantageous direction for the primary pump to
pick it up (fig, 42).

Second Phase

When operating at steady driving and high
speeds, the vortex flow is at a minimum and il
no longer impinges on the back of the sccondary
pump vanes. The converter is acting more like a
fluid coupling, and the discharge of oil from the
turbine is at a greatly reduced velocity.

At this time added pump capacity is required
to maintain maximum efficiency. This is obtained
when the secondary pump stops overrunning and
turns as a unit with the primary pump. Again, the
oil is channeled into the pumps in the most advan-
tageous direction (fig. 43).

The transfer between the first and second stage
in the pump does not take place at any sel speed

but is smooth and gradual, dependent on the load,
or the power conditions required.

STATORS

There are two stators mounted on free wheeling
clutches on a fixed stator hub attached to the
stator support. The stators are designed to oper-
ate in three phases.

OPERATING CONDITIONS
First Phase

When starting the car or when under heavy
loads or on acceleration, the greatest amount of
torque multiplication is required, and the stators
must absorb large reaction forees in order to exert
directional cuntrol of the il Mow from the turbine
to the pump. In order to absorb reaction, the
stators are held stationary by the locking action

TURBINE PRIMARY
PUMP
SECONDARY PRIMARY SECONDARY
STATOR STATOR PUMP
LOCKED LOCKED LOCKED 10
DRIVEN STATIOMARY STATIONARY FRIMARY PUMP DRIVING

Fig. 43—Pump Operatien (Sacond Phase)
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TURBINE PRIMARY
rUMP
SECONDARY PRIMARY SECOMDARY
STATOR STATOR PUMP
LOCKED LOCKED
DRIVEN STATIONARY STATIONARY OVERRUNNING DRIVING

Fig. 44—Stoter Operation (Firsl Phasel

of the free wheeling clutches to the stator hub
which is splined to the stator support held In:lly
in the transmission case, Both stators rem
tionary so long as mpnd vortex flow exisls and hlgh
torque multiplication is required (fig. 44).

Second Phase

Under medium loads and light acecleration the
turbine picks up rotary speed and approaches the
speed of the pump and the vortex oil flow grad-
ually decreases. As tho vortex flow decreases, the
reaction force on the stators becomes less and less,
and as the reaction force decreases u puint 1s
reached where the secondary stator no longer car-
ries any load,

The reaction forces which held the secondary
stator in a locked, stationary position, now no
longer exist and the stator is being carried along
with the rolating oil mass and free wheels
(fig. 45).

Third Phase

Under light loads and steady driving, the
change taking place in the second phase continues
as the requirements for torque multiplication
diminish, When there are no requirements for
torque multiplication, the turbine has reached
approximately the same speed as the pump and
vortex flow is reduced to a minimum, with no
reaction foree against the stators,

The vil mass in the converier is now in highly
rotary motion, no force is holding vither stator
stationary. Both stators free wheel and rotate
with the oil,

The converter now functions as a Huid coupling
(fig, 46),

The second and third phases of stator operation
are designed to take full advantage of the power
in the engine, and at the same time furnish a
smooth, gradual changeover from torque con-

TURBINE PRIMARY
PUMP
SECONDARY PRIMARY SECOMNDARY
STATOR STATOR PUMP
LOCKED TO
DRIVEN FREEWHEELING STATIONARY PRIMARY PUMP DRIVING

Fig. 45_Siater Oparation (Sccond Phasel
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PRIMARY
TURBINE A
SECONDARY PRIMARY SECONDARY
SIATOR STATOR PUMP
LOCKED TO
FREEWHEELING FREEWHEELING FRIMARY PUMP DRIVING

Fig. 46—>5talor Opuwatiun (Third Phuve)

verter requirement Lo an efficient fluid coupling.

The stators are designed to free wheel so they
will not impose a static interference with the oil
flow when the unit functions as a fluid coupling.

Inside of the torus section, which usually car.
ries a “dead slug” of oil in ordinary fluid cou-
plings or torque converters of the oval type, is
incorporated an auxiliary fluid coupling, This
auxiliary Huid eoupling is designed to be very
effective in the overrun direction and only slight-
ly elfective in forward direction. This memhber
consists simply of erescent shaped paddles or
vanes which tend (o houk into the oil in overrun
and slip through it in the opposite dircetion of
relative rotation of the puinp and turbine. Tt gives
an effective drive for starting the engine by push
ing the car and also improves overrun braking
when the ear coasts against the engine and inter-
feres only slightly with the relative rotating
speeds of the pump and turbine during torque
multiplication.

PLANETARY UNIT AND CLUTCH

The planetary unit and clutch of the Chevrolet
Powerglide T'rans m (fig, 17) is a complete
unit within itself containing a hydraulic clutch
assembly und gear =et to furnish
drive, reverse, smergency low and neutral.

The hydraulic cluteh assembly is built up into
a clutch drum, which includes u cluteh piston,
cluteh spring and piston seals; nine cluteh plates,
five of these plates arc steel externally splined to
the clutch flange while four plates are stesl, f:
on both sides with a moulded metallic material.
These four plates are internally splined to the
clutch hub which in turn is splined to the input
shaft. These parts are retained ingide the drum by
a cluteh flange, flange retainer and retainer ring.
The clutch flange is splined to a low sun gear,

When o1l pressure 1s applied to the eluteh pis-
ton, the clutch plates are pressed together, which

1415 16 1718 1920 21 22 29 24

Fig. 47—Planstary Crass Saction

1. lapel Shalt 14. Clutch Piston

L Clufch Drum 15. Clutch Spring

3. Clufch Piston Outor Ring Seal 16, Clutch Orive Plotes

4. low Brake Band 17. Clutch Hub

5. Clutch Plston Inner Ring Seal 18, Clukh Hub Thrust Washer
é. Clutch Driven Plates 19. Clutch Flange

7. Clurch Fionge Retainer 20. Planet Finion Shall Lack
B, Clutch Flange Retoiner Ring Flate

9. Planet Pinion Pin 21, Ryvursw Drum and Ring Gear
0. Planet Shert Pinian 22. Plonet Lang Pinion

11 Rewrese Sun Geor 3. Llow Sun Gear

12. Reverse Brake Band 24 Binna) Corler

13. Output Shoft
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connects the clutch drum to the cluteh hub and
the input shaft. This engagement of the clutch
causes the low sun gear to rotate with the input
shaft,

When oil pressure to the clutch is released, the
clutch spring returns the piston to free the clutch
plates, This disengages the clutch.

The outer diameter of the clutch drum is used
for emergency low range band application. Appli-
cation of the low band holds the low sun gear
stationary,

The planctary unit consists of the reverse sun
gear, low sun gear, short and long pinions, a
reverse ring gear and drum and a planet carrier,

The use of planetary gears have several advan-
tages: they are compact and sturdy, have a ¢om-
mon axis and are always completely in mesh,

They are compact and sturdy because the load
is distributed over several gears instead of only
two as in a conventional transmission. This means
that although the planetary gears may be smaller,
thus occupying less space, they are capable of
transmitting more power because there are more
of them and because there is more tooth area in
contact to transmit power,

Planetary gears having a common axis, elimi-
nate the need for idler gears and extra shafis.

Inasmuch as planetary gears are always in
mesh, they eliminate the danger of tooth damage
which is always a possibilily when gears are
shifted for meshing,

DRIVE
1101

Fig. 48—Powar Flaw - Drive

In the planet carrier assembly, there are two
sun gears, the reverse sun gear and the low sun
gear. The reverse sun gear is splined to, and
always turns with the input shaft. The low sun
gear may revolve freely until the low band or the
clutch is applied.

The reverse sun gear is in mesh with three long
pinions and the long pinions are in mesh with
three short pinions. These short pinions are in
mesh with both the low sun gear and the reverse
Fing gear.

Both the long pinions and the short pinions are
mounted on and revolve about planet pinion ping
which are solidly fastened to the planet carrier
which is part of the output shaft.

The reverse sun gear and the short pinions
always rotate in the same direction, Band or
clutch application, however, determines whether
the output shaft rotates in a forward or reverse
direction,

OPERATION

Drive Range

In drive range, the input shaft and the output
shaft must turn at the same speed and in the
same direction. To obtain direet drive the planc-
tary system is locked up and revolves as a unit
(fig. 48).

With the selector lever in the drive range the
cluteh is applied. This ties the clutch hub, which
is splined to the input shaft, to the clutch flange
through the medium of the cluteh plates. The
clutch Hange is splined to the low sun gear. The
low sun gear is meshed to the short pinions, the
short pinions are meshed with the long pinions
and the long pinions arc meshed with the re-
verse sun gear which is splined to the input shaft.
Drive then is through the input shaft to the re-
verse sun gear to the long pinions, to the short
pinions to the low speed sun gear, Since the low
speed sun gear is locked to the input shaft
through the clutch flange, cluteh plates and clutch
hub, the entire unit will revolve as a mass giving
dircel drive,

Low

In low, the planet earrier must turn in the same
direction as the input shaft bul at a reduced
speed (fig. 49).

With the selector lever in the low range posi-
tion, the cluteh is released and the brake band
is applied to the outside diameter of the clutch
drum, With the brake band applied, the elutch
drum is held stationary which in turn holds the
clutch flange stationary. The clutch flange which
is splined to the low sun gear holds the sun gear
stationary. Drive then is through the input shaft,
to the reverse sun gear to the long pinions to the



short pinions which are in mesh with the low sun
pear. Since the low sun gear is held stationary
with the brake band applied, the short pinions
will walk arocund the low sun gear and as they
walk around the sun gear they carry the autput
shaft to which they are attached with them at a
reduction of 1.82 to 1.

Heverse

In reverse it is necessary to turn the planet
earrier which is part of the output shaft in a
direction oppusite 1o that of the input shaft (fig.
50)

With the selector lever in the reverse position.
the clutch and low band are released and the
reverse band is applied to the reverse drum. With
the band applied to the drum the reverse internal
gear which is part of the drum is held stationary.
Drive then is through the input shaft, to the re-

Low
1.82 TO 1

Fig. 49—Powsr Flow—Law

verse sun gear to the long pinions to the short
pinions. Since the short pinions are meshed with
the reverse internal gear which is held stationary
when the band is applied, the short pinions will
walk around inside the internal gear in a reverse
direction carrying the output shaft to which they
are attached with them at a reduction of 1.82
to1

Neutral
In neutral the output shaft remains stationary
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With the selector lever in the neutral position,
the clutch and low and reverse bands are re-
leased, consequently there is no reaction member
to provide positive drive, All gears are free to
spin around their own axis and no motion is im-
«d o the planet carrier in any direction.

REVERSE
1.82 TO 1

STATIONARY

Fig. S0—Pawsr Flow Reverse

THE HYDRAULIC CONTROLS
OIL SUPPLY

Ten quarts of Automatic Transmission Fluid
“Type A" are carried in the oil sump and con-
verler o operate the transmission and its hydrau-
lie eontrols.

OIL PUMPS

Two oil virculating pumps of the internal ex-
ternal gear type are incorporated in the trans.
mission design. The front transmission pump has
the greater capacity and is driven hy the engine
The rear transmission pump has less capacity and
is driven by the rear axle through the output
shaft.

The requirements of the front pump are greater
because when starting the car and when operat-
ing at low road speed or in reverse, the pump
must be of adequate size to immediately furnish
all the oil needed at required pressures

The rear pump can be smaller because its out
put is not fully used until the car has reached a
speod of approximately 15 mph, road load in
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Drive range. The capacity of the smaller pump is
sufficient at this time, due to its rpm, to furnish
all the oil needed at the required pressures to
operale the transmission.

The rear pump is required to operate the drive
cluteh or low range band when pushing or towing
the car to start the engine

A pressure regulator and check valve control
the output of the pumps. At times cither one or
both pumps are used to supply the requirements
of the transmission.

CONTROL.

Range selection within the transmission is ae-
complished by means of a control lever under the
steering wheel connected to a manual valve inside
the valve body in the Lrangmission,

Manual Valve

The manual valve is used to line up passages
that feed o1l to the drive cluteh, the reverse and
low hands as desired, or to exhaust for neutral or
park. Figure 51 identifies oil passages of valve
body.

Hig. 31—Valve Body—Cross Section

1, ic Modulatar 8, Rewr Pump Fresure
b R o or Converter Qul 9. Raverse

3. Rulesie Side of Low Serva 10, Low Apply

4 Suction 11, High Clutch In-Feed
5. Froni Pump Presure 12, Exhav

4. Line Prossure 13 Accumulotor Feed
.

Converter In-Feed

Pressure Regulator Valve
The regulator valve is operated by oil pressure
acting against calibrated spring pressure.
The pressure regulator valve has three fune-
tions as lollows:
1. It controls the vil pressure necessary to oper-
ate all hydraulic units of the transmission,

2, It controls the maximum pressure of the
front and rear pumps.

3. It keeps the correct amount of vil in the con-
verter when the engine is running and pre-
venls oil draining out of the converter when
the engine is not running.

The pressure regulator valve operates in the
following manner:

When the engine is nol running, the position of
the pressure regulator valve is as shown in Fig-
ure 52)

When the engine is started, the front pump
starts pumping oil to the manual control valve
and the pressure regulator valve, The oil, under
pressure, enters the pressure regulator valve in
the area between the second and third land on
the valve.

The valve body has a small orifice through
which oil flows into a dash pot beneath the first
land of the valve. Ax pressure hegins to build up
behind the first land, the valve starts moving
against the springs as shown in Figure 53 and
opens the converter feed line

When the oil pressure behind the first land
reaches approxiniately 80 psi, the valve has been
moved far enough against the springs to open a
channel permitting excess oil to return to the
pump suction line. The regulator valve moves
back and forth to control the pressure of the ail
pumps for whalever the load requirement.

CONVERTER FEED

Fig. 52 Pressure Regulatar Valve—Engine Not Running




CONVERTER FEED

Fig. 53 Pressure Regulater Valve—Enging Running

Maodulator

The vacuum modulator is attached to the trans-
mission and connected through tubing 1o the
manifold of the engine resulting in its being sensi-
tive to engine vacuum. Spring pressure is applied
to the top of a diaphragm which bears against a
hydraulic plunger and body which in turn bears
against the transmission modulator contrul lever.,
This control lever rests against the end of the
pressure regulator valve and assists the pressure
regulator springs in regulating pressures within
the transmission as a result of load requirements
which affeet engine vacuum.

When requirements are light a strong vacuum
is imposed which lifts the diaphragm, compressing
the diaphragm spring and relieving pressure on the
end of the regulator valve allowing it to regulate
within range of the regulator springs. As load
requirements are inercased and vacuum de-
ereas the diaphrapgm is depressed hy the dia-
phragin spring which applies pressure to the
pressure regulator valve through the modulator
control lever. The pressures within the system
therefure invrease to balance this additional pres-
sure by the modulator. Now, when shifting into
low or reverse, additional pressure is required
to hold the bands. To obtamn this pressure for
the low or reverse band, oil is channcled by
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the manual valve through the accumulator to
the hydraulic modulator. This oil expands the
hydraulic plunger and body, which in turn applies
pressure through the modulator control lever to
the end of the pressure regulator valve, The addi-
tional pressure on the regulator valve eauses it
to regulate at higher pressure, thus, pressure is
built up within the system for additional hand
holding power,

Accumulator

The accumulator which functions in low and
reverse is simply a surge chamber to cushion the
band application when shifting from drive Lo low
with the car in operation or when shifting into
either low or reverse with the car standing still,

OPERATION
Drive Range
Starting and Low Speed

When starting and at low speed, the front
transmission pump is operaling to supply the
entire hydraulic system with oil, Under these con-
ditions the controls operate as shown in Figure
51,

The oil flows from the front transmission pump
ta the pressure regulator valve and then to the
manuil valve. The pressure regulator valve main-
tains the oil pressure at 45 psi minimum and from
a port in the manual valve the oil is directed to
the back of the clutch piston through an orifice
hole which allows for a smooth cluich engage-
ent, A connecting passage also direets oil 1o the
release side of the low servo piston. Another port
at the manual valve alsa di oil to the apply
side of the low servo piston which balances this
piston causing it to be held in its release position
by the servo spring

In drive range, a passage is opened through the
sl valve to the top land on the regulator
valve, This increases the regulated arca on the
regulator valve, thereby making provision for
proper oil pressure regulation thronghout the
entire speed range of the car.

R

Above 15 MPH—Road Load

Before the rear pump can take over it must
build up sufficient pressure Lo overcome the front
pump pressure and open the pump chock valve.
This permits the front pump to idle and discharge
into the suction line while the rear pump supplies
the requirements of the transmission.

Above approximately 15 mph, road load, the
rear transmission pump is supplying oil and the
eontrals operate as shown in Figure 55.
he oil from the rear pump enters the pressure
regulator valve between the fiest und second
lands, also going through the orifice p: in
the body to get under the valve for pressure regu-
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lation. As the pressure increases the second land
regulates the pump pressure by dumping excess
pressure into the suction line. From the pressure
regulator vulve the rear pump pressure is di-
reeted to the manual valve and to the clutch and
low servo through the same passages as at lower
speeds.

In arder to prevent the working pump bleed-
ing into the idling pump a check valve, common
to both pumps, is used. When starting, the check
valve is closed to the rear pump pressure line
(fig. 54) and at speeds above 15 mph, rosd load,
the check valve is closed to the front pump pres.
sure line (fig. 55).

Action of Check Valve

In Figure 54 the cheek valve in starting or at
low speeds is closed 1o the rear pump pressure
line as the rear pump has not attained sullicient
volume and pressure to be effective. The higher
pressure from the front pump holds the valve
closed. This prevents the oil from the front pump
bleeding off through the rear pump In Figure 55
when the ear s being driven above approxi-
mately 15 mph, road load, the rear pup is being
rotated fast enough 1o ereate sufficient pressure
o operate the transmission. Al this time the
rear pump has overcome the fronl pump pressure,
has opened the rear pump pressure line check
valve and closed the valve to the front pump
pressure line and is feeding vil to the pressure
regulator valve. As the oil from the rear pump
enters the regulator it forces the valve further
agamst the regulator spring This movement
opens the front pump regulating port, bleeds the
front pump to the suction line and drops its oil
pressure, The front pump is now idling and re-
quires practically no power to drive it. The use
of the smaller rear pump at higher speeds eon-
serves horsepower

Low Range

As in the drive range the front pump «.upplim.
the oil pressure requirements of the transmissio
up to approximately 20 mph, road load, by wlmh
time the rear pump has built up sufficient pres-
sure lo overcome the front pump pressure which
then idles and discharges into the suction line,

In the following descviption we will concedo
that the car has speed in excess of 20 mph, road
load, at which time the rear pump is in operation
and the front pump is discharging into the suclion
line. The eontrols operate as shown in Figure 36.

Oil flows from the rear pump ta the pump
check valve cloging off the front pump pressure
line and then to the pressure regulator valve,
From the pressure regulator valve the oil 15 di-
rected to the manual valve which is so pesitioned
to route this oil to the apply side of the low servo

piston. Oil from the pump is also routed through
another port of the manual valve to the accumu-
lator and from the accumulator to the hydraulie
modulator assembly. The oil pressure expands the
hydraulic plunger and body thus increasing the
pressure exerled apainst the modulator control
lever, This ineressed pressure causes the prossure
regulator valve to regulate at a higher pressury,
regardless of throttle and vacuum  conditions,
which ﬁrmlv holds the low servo band applied.
Oil passing into the accumulator, which acts as a
surge chamber, retards the flow of oil to the
modulator and subsequent build up of pressure,
enough to allow a gradual band application

Shi

When the control lever is moved from low to
direct drive, the manual valve shuts off the Now
of oil to the accumulator and the oil in the line
to the accumulator and modulator is opened to
sump with discharge of oil in the aceumulator
heing abetted by the spring loaded piston, At the
same time that the passage to the accumulator is
closed, @ passage to the clutch apply is opened re-
sulting in clutch application. This same oil that
applies the clutch so routed to the release side
of the low servo piston which balances the pres-
sure on the apply side and the servo spring then
holds the low band in the released position. A mo-
mentary delay in the release of the low band is ex-
perienced as resull of oil going first to elutch and
then to the release side of the low servo piston.
This momentary delay in release of the low band
while the direct drive clutch is engaging permits
smooth transfer of power from low 1o drive
without allowing the engine to run away. Maxi-
mum smoothness is obtained when the shift is
made under power.

Never chift from low to drive above 40 mph
as frequent shifting at high speed produces exces-
sive wear in the operating parts.

ling from Low to Drive

Reverse

In reverse, the front transmission pump sup-
plies the hydraulic system with oil, The controls
operate as shown in Figure 57,

0il flows from the front pump to the pressure
regulator valve and then to the pump check
valve closing the rear pump pressure line so that
the front pump pressure does not exhaust through
the rear pump. The manual valve 15 so positioned
as to dircet oil to the rear servo to apply the band,
and at the same time, oil is directed through the
accumulator to the hydraulic modulator to exert
pressure through the modulator control lever to
the pressure regulator valve. The regulator valve
regulates at a higher pressure to firmly hold the
reverse hand applied ropgacdless of throttle and
vacuum canditions
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Fig. 54—0il Circwity—Drive—Low Speed
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Neutral

In peutral the manual valve is positioned as
shown in Figure 58, Oil is blocked [rom entering
the pressure lines to either the servo pistons or
the cluteh leaving the bands and cluteh releas
and the transmission in neutral. Oil to the pre
sure regulator valve, however, allows opening of
the converter feed line and lubrication system.

Dirive Cluich Relief Valve

In reverse and neutral, the low range clutch
drum and direet drive cluteh piston revolve at
high speeds. This high speed rotation creates sufli-
cient centrifugal force in the oil remaining 1n the
clutch apply chamber to partially engage the
cluteh. To prevent this, in units built prior to
Powerglide transmission No. J1-232315-D-23-D,
a clutch relief valve is riveted to the clutch drum
and is held in the open position by a pin depressed
by the eluteh piston when it is in the released posi-
tion. This allows the oil trapped in the piston
apply chamber ta discharge into the transmission
case, therehy, eliminaling the possibility of partial
applieation of the clutch

In units built after Powerglide transmission
Number JT-232315-1-32-D, the clutch reliof valve
is a steel ball, It is located in a hole drilled in the
front side of the piston, the hole being shightly
larger than the ball. It is retained there by staking,
b ar end of the hole provides a seat and an
orifice leading to the rear of the piston (fig. 59).
When the cluteh is in the released position, the
centrifugal forces of the rotating eluteh assembly,
woves the ball off of its seat and allows any oil
trapped in the piston apply chamber to discharge

through the orifice to the rear of the piston. This
eliminales the possibility of partial application of
the clutch,

Tn addition to the ¢ 1 relief valve, the eluteh
pressure line, by (he position of the manual valve,
15 vented to the sump and the cluteh sucks air
instead of oil.

When pressure is again directed to the clutch to
engage it, the early type clutch reliel valve s
elosed by its own spring action as the eluteh pis-
ton moves away lrom the aperating pin. The late
type cluteh reliel valve is closed by the oil pres-
sure [orcing the ball against its seat, hlocking off
the orifice.

Converter Feed and Ol Cooler

Oil from the pressure regulator is fed lo the
converter through a restricted metering orifice.
This oil is directed through the stator support, a
age being provided between stator support
stator support sleeve, and is delivered into
the converter between the primary stator and the
pump, Qil leaves the converter he-
tween the secondary stator and the turbine and
Nows inside the stator support to the
il enlers @ passuge leading to another resiricted
metering orifice and thenee into the lubrication
line and cooler.

s where

Lubrication System

Qil leaving the converter goes through a re-
stricted metering orifice and thenee to the lubri-
cation by-pass valve. When oil temperatures are
below 2407k vip opens the by pass
valve allowing vil o go direelly into the lubrica-
tion system. When oil tomperatur are above
240°F, the bi-metal strip allows the hy-pass
valve o cluse. With the hy-pass valve d, oil
is cireulated theough the oil cooler to eool the oil
to a satisfactory operating lemperature. The
returns (o the transmission and
into the lubrieation system. The oil cooler is a
water cooled heat exchanger with water being
supplied by the engine cooling system which in
turn is eooled by the radiator.

Qil is continually being fed to the lubrication
system by the converter and is directed through
Tubrication passages to the low range drum bush-
ing and cluteh plates, to the rear transmission case
bushing, planctary gears and carrier and to the
universal ball joint and transmission rear bearing
and the pilot bearing on the input shaft, The free
wheel clutches on the stators and the secondary
pump and turbine bushing are lubricated by im-
mersion in oil in the converter.

a bi-meta

cooled oil the




TRANSMISSION 7-43

Fig. 60—C
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10,
1,
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Exhaust
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MAJOR SERVICE OPERATIONS

REMOVAL

1. Raise car and place on stand jacks.

2. Remove floor mat and transmission hole
cover.

3. Remove toe pan plate,

4. Remove three lop turbine housing attaching
bolts through toe pan hole.

5. Disconneet speedometer cable from driven
gear,

6. Disconnect emergency brake rod from cross
shaft and drop cross shaft, cables and spring,

7. Remove capscrews holding universal joint
collar to rear of transmission case, slide uni-
varsal ball and collar back on propellor shaft
housing,

8. Place jack under propeller shaft, remove cap-
screws which retain front trunnion bearings
to front yoke, split the joint and lower {ront
end of propeller shaft.

9. Hemove two upper transmission o converter
housing bolts and install lift sling 2,

10. Place lifting device J-4279 in position over
transmission and attach lift cable to sling.

11, Attach lift chain {o two {op transmission uni-
versal joint collar attaching holes.

12, Remove transmission and turbine drain plugs
and drain transmission and turbine,

11 Disconmect transmission vil cooler lines and
vacuum line from transmission,

14. Remove two lower turbine housing attaching
bolts and flywheel cover and flywheel under-
pan extension

15. Remove spark plugs

16. Disconnect exhaust pipe from manifold and

disconnect mulfler support. Tie exhaust pipe
and muffler to left frame side member.

Fig. 61 —Engine Indexing Teol

17.

18,

19.

24,

25,

Disconnect transmission short shiflt rod [rom
parking lock lever and long shift rod from
bell erank. Tie long shilt rod up out of way.
Remove bell crank and stud from
transmission case,

Using tool J-4281 to turn engine over (fig.
61) remove six flywheel to converter bolts
working through opening in housing on left
side of engine (lig. 62).

lever

Fig. 67—Balt Aceass Hals in Ball Housing

Clean dirt from around filler tube and dip
stick and transmission side cover and remove
turbine housing bolt which holds filler tube
in position and remove filler tube and dip
stick.

NOTE: Use masking tape or a rubber
stopper to cover filler tube hole in side
covar.

Place hydraulie jack under engine oil pan.
Remove lransmission to transmission rear
support bolts, and remove transmission sup-
port.

. Remove remaining turbine housing retaining

bolts on each side, lifting vr lowering enigine
and transmission to gain necessary clearance
to bolts.

Move transmission assembly back to clear
{flywheel pilot from flywheel.

NOTE: Extreme care must be exercised to
prevent domage to flywheel pilot.

Lower transmission assembly a little, then
lift up on back end of transmission as far as



it will come, hook chain in notch in back
of hoist (fig. 63).

Fig. 63—Removing Transmission

26. Use a pry har between the transmission and
floor opening on the right side to clear the
servo cover bolts,

27, Lower the transmission a little more and
again pull up on hack end of transmission as
far possible, Then use pry bar between
transmisgion and foor opening until the
lubrication bypass valve plug clears the
opening.

28, Lower transmission on to a dolly or creeper
being careful the transmission does not strike
against flywheel.

1. Place transmission in assembly fixture J-3361
(fig. G4).

NOTE: Cleanliness is en important factor
in the overhaul of the transmission. Be-
fore attempting any disassembly oper-
atian, the exterior of the case should he
theroughly cleaned to prevent possibility
of any dirt getting info the transmission.
During disassembly all parts should be
tharoughly cleaned with cleaning solvent
and all ports air dried. Wiping cloths
or rags should not be used to dry parts
as lint may be deposited on the parfs
which will cause later trouble.

2. Remove right side cover and remove oil
sump suction screen.

3. Install turbine locking strap lo (urbine, al-
taching by means of bolt Lo one of the fly-
wheel attaching holes. This is necessary to
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hold unit stationary while looscning turbine
cover retaining bolts.

4. After all retaini

Fig. 64—Transmission in Assembly Fixture

s have been removed,
screw three 10-2 screws, into three
tapped holes in turk over to loogen cover
and remove cover and turbine assembly
(fig. 6G9).

Fig. 68—Removing Turbine and Cover Assembly

5. Remove the primary and secondary stator as

4 unit (fig 66) and test rollers for slippage,
rotating by hand. The overrunning clutch
mechanism should allow rotation in one di-
rection only.
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6.

o

Fig. 6—Removing Stator Assembly

Cheek the secondary pump free wheeling
cluteh as in No. 5,

. Remove the converler retuining ring and

washer (fig. 67).

. Slide the primary pump from the stator sup-

port and remove. Examine the pump hub for
possible damage to the bearing surface,

. Remove the modulator assembly bolts and

remave modulator assembly,

CAUTION: When removing modulater
cover be careful that hydravlic plunger
and body does not fall out and become
damaged.

10,

Fig. 68—Removing Pressure Regulotor Valve

Remove the servo cover bolts and remove
servo cover assembly and gasket.

CAUTION: Reverse servo spring and pres-

sure regulator springs exerl pressure
against this cover. Care should be taken
when cover is removed to maintain pres-

sure against this cover fe eliminate possi-

ble cover breakage.

11. Remove reverse servo spring and pressure

regulator springs and remove pressure regu-
lutor valve (fig. 68).

CAUTION: Handle this valve carefully and
loy oside so as 1o provent demage.

Fig. 67 —Removing Converter Retaining Ring and Washer

Fig. 69—Scporating Transmission and Turbine



12.

13,

14.

Loosen low band adjusting screw lock nut
and tighten low band adjusting serew to hold
clutch assembly in place.

Remove transmission to turbine housing bolts
and earefully separate transmission from tur-
bine housing (fig. 69).

Fig. 70—Removing Manual Valve

Remove manual valve from valve body (fig.
70) and manual valve lever from turbine
housing and also remove bronze thrust
washer from valve body delivery sleeve,
Then remove all bolts attaching valve hody

Fig. 71 —Removing Front Oil Pump
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to turbine housing and pump to valve body
and remove body and gasket,

CAUTION: Carefully pratect valve body
to prevent damage.

. Install front pump driver tool, J-4263, and

remove pump assembly from turbine housing
(fig. 71).

Loosen  low adjusting  serew  and
remove transmission input shaft and clutch
assembly from transmission.

Back off adjusting screw and remove low
servo brake band and strut assembly and
remove low servo piston and release spring.
Remove relainer bolt, lockwasher and uni-
versal joint yoke washer and slide universal
joint front yoke off end of shaft,

SErVO

. Inetall mainshaft removing and replacing

tool, J-918, to planct carrier output shaft and
to rear face of trans on case as shown
in Figure 72 (Tool J-938 was originally de-

20.

Fig. 72—Removing Plane! Carier Assombly

signed for the 3 speed Synchromesh trans-
mission, but should be reworked so that it
may also be used on the Powerglide trans-
mission. (See Seplember, 1950, Service
News.)

Turn puller handle clockwise lo foree the
planet output shaft out of rear bearing. Dis-
connect tool J-938 from output shaft and rear
face of transmission and remove planet car-
rier assembly through front of case,

. Remove reverse brake drum,
. Loosgen reverse servo lock nut, back off ad-

justing serew, and remove reverse servo
brake band assembly and reverse servo
piston.
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TRAILNG EDGE
OF GROOVE

RING

Fig. 73—Remaving Parking Lock Pawl Spring

23. Remove rear pump attaching screws and
remove rear pump assembly and gasket.
24. Using tool J-3383, engage parking lock pawl

spring and rotate spring to unhaok end from
case (fig. 73). Remove spring and puarking
lock pawl. swwer

Remove transmission parking lock lever and
steel washer and then remove parking lock
lever shaft and apply spring assembly from
case.

NOTE: On late model transmissions the
spring has been eliminated from the park-
ing lock lever shaft, The newly designed
part, Part No. 3697552, is available as a
service replocement part for all past
models 1950-52 inclusive.
0" RING SEALS
“O" ring seals are used at live locations to pro-
vide positive sealing of oil pressures within the
transmission, Tt iy imperative that these “O” ring
seals be replaced during an overhaul or whenever
an "O" ring scal is removed.
Whenever new “0" ring seals arve installed, the
following procedure should be followed to insure
proper installation,

1. Parts to be assembled should be thoroughly
cleaned of metal chips, dirt or foreign

OVERHAULING

PRIMARY PUMP

Disassembly

1. Remove the stator race thrust snap ring and
thrust washer (lig. 75).

2. Rotate secondary pump in clockwise direc-

Fig. 74—Installing "™ Ring Seals
malerial. Sharp edges must be
broken and all burrs removed.
Before placing "O” ring in gruuvr: make sure
ring Is [ree [rom tw! is can be done
by placing ring on a flat table, Tahle surface
should be clean so it will not deposit any
dirt or grit on the ring.

slightly

. When handling the ring during installation,

be careful not Lo twist the ring. Place one side
of the ring in the groove and then pull the
apposite side straight back, being careful not
o twist the ring, and place it in the groove.
Before the outer part is placed over the inner
part and "0 ring seal, the “O” ring should
be in full contact with the side of the groove
which is last to enter the outer part (fig. 74).
This position may be obtained by inserting a
smooth-edied (lat tool between the “O” ring
and leading edge of the groove and running
the tool eireumferentially around the groove,
CAUTION: In working the “O" ring
against the Irailing edge of the groove,

do not use a screwdriver or any sharp

taol which migh! cut or abrade the sur-
face of the “O" ring.

When assembling the two parts avoid using
da twisting motion.

. Before assembling, the two parts and the

0" ring seal should be well Jubricated using
Automatic Transmission Fluid, “Type A"

UNIT ASSEMBLIES

tion and withdraw from the primary pump.

. Remove the overrun eam roller and spring

retainer and remove cam rollers, spring re-
lainers, springs and overrun cam thrust
washer.



4. Figure 76 shows layout of pump parts.

Fig. 75—Removing Stater Race Thruat Snop Ring
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Inspection
1. Wash all parts in cleaning solvent (air drey).
CAUTION: Do not use rags fo dry parfs.
2. Inspect cam rollers for scoring or galling.
3. Inspect eam raller springs for distortion and
spring retainers for excessive wear or dam-
a
4. Inspect inner and outer primary pump hubs
for galling or scoring and inspeet pump bush-
ing for excessive wear.

5. Check primary and secondary pump vanes
for looseness or damage.

Repairs
FPrimary Pump “0” Ring Seal Replacement

The primary pump “0” ring seal is one of (3)
“Q" ring seals in the transmission converter
section which act to seal the oil in the converter
and prevent leakage of converter oil out into the
transmission housing. In case of o1l leakage at the
rear of the converter section between the primary

Fig. 76—Layeu! of Primary and Secondary Pump

1. Sacondary Pump Thrust Ring 3. Over-Run Com Roller and
2. Secondary Pump Thrust Spring Retainer
Washer 4. Secondory Pump

5. Over-Run Cam Thros! Wosher
&, Primary Pump ond Hub

7. Gvar-Run Cam Roller
8. Over-Run Cam Roller Spr
9. Over-Run Cam Rallers

Assembly
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pump and primary pomp huhb, it will be neccssray
to replace the primary pump "07 ring scal. Care
must be taken in this vperation as the primary
pump and hub assembly is a balanced ussembly,
and when taken apart, must be reassembled so
the parts maintain their same relative positions.

1. With a small center punch, mark both the

primary pump hub and the primary pump

(lig. 77). This is so the parts may be re

assembled in the same relative positions,

thus maintaiming the balance of the nssembly.

Remove the (6) screws atlaching the pump

hub to the primary pump.

. Support the primary pump on two wood
blocks and using a 4" pin punch, punch on
the top of the (3) dowels Lo remove the hub
from the agsembly. The (3) dowels are
swaged or peened over at the time of as-
sembly.

. Remove the primary pump “0" ring seal
from the hub,

. Using a small burring tool, clean up the top

of the (8) screw holes so that they are free

of any burrs that could lodge between the
hub and the primary pump. Then use an

Arkansas hard stone and thoroughly remove

any chips or burrs from the mating surfaces

of the primary pump hub and the primary
pump. Hemove any burrs [rom the ends of
the (3) dowels,

Wash all parts in cleaning solvent (air dry).

. Ingpeet pump hub and primary pump for
galling or scoring and inspect pump bushing
for excessive wear, Check the fit of the pump
hub into the primary pump.

-~

o

-]

Fig. 77=Mark Primary Pump Hub ond Primary Pump

Fig. 78~Install 'O" Ring Seal in Pump Hub

8. Check "0 ring groove in hub and make
sure groove is free from chips, dirl or nicks.

9. Install new “O” ring seal in groove of pump
hub (fig. 78).
NOTE: Select an “O" ring seal that will
remain in the groove. Because of slight
varigtions in the 0" rings, some may
have a tendency to roll out of the groove.

10. Insure that there are no burrs, dirt, ete., on
either mating surface. Place pump hub on bed
of arbor press. Position primary pump on huh
making sure to match the conter punch marks
that were made al the time of disassembly.
Using a piece of thin wall pipe, approximately
4" long and square at both ends, having an

Fig. 79—Instelling Primary Pump Hub



LD, of 347, carvefully press the primary pump
over the hub by applying the pipe against the
pump hub face (fig. 79).

11. Install the (6) serews with lockwashers and
draw up evenly to 4% ft. Ibs. torque

12. Using = small punch, peen dowel holes
around the ends of the (3) dowels io prevent
any possibility of a dowel working into the
converter,

13. Install primary pump assembly in position
on stator support aligning front pump drive
gear tangs with drive slots in pump hub, Face
of pump must be flush with face of bell
housing,

14, Mount o dial indicator on the transmission
mounting flixture so that the button of the
indicator will contact the forward face of the
primary pump (fig. 80).

Fig. 80—Check Runout of Primary Pump

15. Check the runout of the primary pump. This
runout should not exceed 0107 If pxcessive,
there are likely burrs or dirt still remaining
between the mating faces of the pump hub
and primary pump or the pump “0" ring seal
may be vut ol the groove,

Assembly
1. Assemble overrun cam roller and spring re-

tainer so that prongs on the retainer are to
the rear.
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2, Assemble cam rullers, spring retainers and
springs in cam pockets.

NOTE: Spring retainers are curved and
this curvature should fit the curvature of
the unit (fig. 81).

Fin. 81—Curvaturs of Spring Retainers

3. After all cam rollers, springs, and relainers
are installed, install overrun cam thrust
washer holding retainer on opposite side so
that it is not pushed out of position.

Using loading tool No. J-3362, install second-
ary pump to primary pump hub (fig 82),

e

Fig. B2 Installing Secondary Pump to Primary Pump Hub
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and rotate secondary pump making sure that
pump rotates freely in a clockwise direction
and locks when rotated in a counterclockwise
direction.

5. Remove loading tool and install stator race
thrust washer and snap ring.

KMO-410 ‘,—

Fig. 83—Removing Stator Race Thrust Snop Ring

STATORS

Disassembly

1. Remove stalor race thrusi snap ring and
thrust washer (fig. 83).

2. Rotate secondary stator clockwise and re-
move [rom stator race. Then carefully rotate
stator race and romove from primary stator.

CAUTION: Exercise care when separating
parts so that cam rollers and springs may
not become Jost,

3. Remove cam roller and spring retainer from
secondary and primary stator and remove
cam rollers, springs and spring retainers.
NOTE: Cam thrust washers, springs and
spring retai only are i h ble.

4. Figure 84 shows layout of stutor parts.

Inspection

1. Wash all parts in cleaning solvent (air dry).
CAUTION: Do not use rags ta dry parls.

2. Inspect cam rollers for scoring or galling,

3. Inspect cam roller springs for distortion and

spring retainera for excessive wear or dam-
age.

a 13 14 15

|
'

Kbg

Fig. B4_Laysut of Stater Parls

1. Stater Race &. Over-Run Cam Rellers 11, OverRun Cam Guides

2, Over-Run Com Thrust Wosher 7. Over-Run Cam Reminer 12. Over:Run Com Rollers

3. Primary Stator 8. Over Run Cam Thrust Washer 13. Over:Run Cam Retoiner

4, OverRun Cam Springs 9. Secondary Stator 14, Stoter Race Thrust Washer
5. Over-Run Cam Guides 10. Over-Run Cam Springs 13, Saror Race Thrust Snop Ring



4, Inspeet stator hub for galling or scoring.
5. Inspect stator vanes for looseness or damage.
Assembly
. Install cam roller and spring relainer to sec-
ondary stator.
NOTE: Secondary stator roller and spring
retainer has long tabs to accommodate
long rollers.
2. Install cam rollers, springs and spring re-
tainers.

-

NOTE: In assembly of spring
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tool and onto stator race with thrust washer
down,

NOTE: Carefully rotate stator in free wheel
di i { k l'e i pos ibil-
ity of pushing cam rollers out of position.

. Carefully rotate secondary stator over lead-

ing tool with thrust washer down and onto
stator race being careful not to dislodge cam
rollers (fig. 85).

Install bronze thrust washer and snap ring.
Check operation of stators. Stators should

curvature of retainers must follow curva-

ture of hub.

Install overrun eam thrust washer being

careful not to dislodge eam rollers, springs

or retainers.

4. Install cam roller and spring retainer to
primary stator.

5. Install cam rollers, springs and spring retain-
ers.

w

NOTE: In assembly of spring retainers
curvature of retainers must follow curva-
ture of hub,

6. Install overrun cam thrust washer being
careful not to dislodge cam rollers, springs
or retainers.

7. Carefully install stator loading tool J-3362 on
stator race and install primary stator over

’

13362
|

Fig. 85=Use of Loading Tool to Assemble Stators

iy

e

= ] T - a 10
Fig. Bé~Layout of Turbine Parte to Transmission KT-22574A.15.0
1. Input Shelt Drive Flange 5 Turbing From! Thus! Wosher 10. Cover
2. Turbing Rear Thrust Washer & Turkin 11, $pecial Lockwasher
3. Turbine Bolt 7. Turbine Hub Bolf Lock 12, Washer
4. Turbine Bolt "O" Ring Seal 8. Turbine Hub Bolts 13, Nut

9. Cover “O" Ring Seal
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g \ T\

Fig. B7—Layout of Turbine Parts atter Tronsmission KT-22574A-15-D

1, Input Shaft Drive Flange
2. Turbine Rear Thrust Woshar

3. Turbine Nut &, Turbine

free wheel in clockwise direction and lock
tu statur race in other direction when viewed
frum front.

TURBINE

Disasse

ly
1. Remove "O" ring from converter cover.

2. On units built prior to Powerglide transmis-

sion Number KT-22574A-15-1), remove the
turbine bolt cotter key, nut, flat washer and
slotted washer. On units built after Power-
glide transmission Number KT-22574A-15-D,
bend down the ears of special lock, remove
the flanged nut center bolt, special lock and
slotted washer,

X

. Lift turbine caver from turhine holt or flanged
nut.

4, Bend down cars of lock piate and remove

the three turbine drive flange to turbinc

capserews.

Remove turbine drive flange and belt, or

flanged nut, from turbine

6. Remove turbine bolt or flanged nut, and
thick and thin thrust washers from flange.

. Remove “0" ring from turhine bolt or flanged
nut.

8 Figure 86 shows layout of turbine parts of

o

-

4. Turbine Mut " Ring Seal
5. Turbine Fron Thrust Washer
9. Cever “Q" Ring Seal

7. Turbine Hub Ball Lock
B, Turbine Hub Bolt

10. Cover
11. Cover Canter Bolt Lack
12, Cover Center Ball

units built prior to Powerglide transmission
Number KT-22574A-15-1). Figure 81 shows
layout of turbine parts of units built after
Powerglide transmission Number KT-
22574A-15-D.

Inspection
1. Clean all parts in solvent (air dry).
CAUTION: Do not use rags to dry parts.

[

. Inspeet turbine bolt or flanged nut, drive
flange and thrust washers for cxcessive wear
or scoring.

3. Inspect turbine blades for looseness or

damage.

Repairs
Turbine Bushing Replacement

A precision lype turbine bushing, part numher
3689929, should be used for field service replace.
ment This bushing is of high quality with close
tolerances of fit and will not require reaming
after installation.

Should the turbine bushing during an overhaul
inspection show evidence of excessive wear, it
may be replaced easily and accurately using the
following procedure.



Fig. 88—Pressing Turbine Bushing inte Turhine

1. Using large end of turbine bushing remover
and replacer set, J-4375, press old bushing
from turbine.

2. Plave new bushing on small end of driver

and press bushing into position (fig. 88).

Assemble trbine bolt and drive flange to

turbine as outlined under “Turbine As-

sembly.”

4. Check end play of turbine bolt (fig. 89).
This endplay should be from .002” to 016",

o

NOTE: Twe shims are available to be
installed between the turbine and the

Fig. B9—Check End Play of Turbine Bolt
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input shaft drive flange to obtain this
running clearance. The two shims are
available under part number 3691922
(014"} or part number 3691923 (.019")
and may be used singly or in combina-
tion, as required. Transmissions built
after serial number HT-19226-B24 do not
use shims, however, the endplay limits of
.002" to .016" apply.

Assembly

1. Install new “O7 ring on turbine or flanged
nut,

2. Install thick thrust washer to turbine, index-
ing lugs with locating holes in turbine.

3. Install turbine bolt or flanged nut.

4. Install thin washer to drive Hange and install
drive flange over bolt or flanged nut, index-
ing three dowels with locating holes in
turbine,

5. Install lock plate and three input shaft drive
flange to turbine capscrews, tighten to 12%-
15 ft. Ibs. and lock.

6. Install turbine cover over turbine bolt or
flanged nut.

7. Install slotted washer over turbine bolt or
flanged nut, indexing pimples with locating
holes in pilot. On units built prior to Power-
glide transmission KT-22574A-15-D, install
flat washer and nut. Tighten to 12% to 15 ft.
lbs. minimum. If hole in belt lines up with
slot in nul insert cotter key. If not, tighten
nut until cotter key can be inserted. Do
not back off nut to insert cotter key, On
units built alter Powerglide transmission
KT-22574A-15-1), install special lock and
center bolt, Tighten center bolt 12% to 15 [t.
Ibs. and bend up cars of special lock,

8. Install new “O” ring on converter cover,

CLUTCH
Disassembly

1. Remove clutch flange retainer ring and
¢lutch flange relainer.

2. Remove low sun gear and clutch flange assem-
bly from clutch drum.

3. Remove clutch hub thrust washer, hub and
cluteh plates from eluteh drum,

4. Place clutch drum in bench press and install
piston spring compression tool to compress
cluteh release spring (fig. 90). On units built
prior lo Powerglide transmission JT-232315-
D-23-D tool J-3364 is used. Tool J-5133 is
used on units built after that number.

NOTE: When handling cluteh drum, pre-
caution should be taken to prevent dam-
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Fig. 90—Remove Cluich Spring Snap Ring

age to cluich pressure relief valve, in
instances where it is located on the front
face of the clutch drum,

5. Remove clutch spring snap ring using snap
ring pliers KMO-410. Release pressure slowly
and remove cluich spring seat and clutch
spring.

6. Forcibly rap the clutch drum, face down, on

a wood surface to remove the clutch piston.

7. Remove piston outer ring seal from clutch
piston,

8. Remove piston inner ring seal from hub of
clutch drum.

9. Figure 91 shows layout of clutch drum
assembly.

Inspection

1. Wash all parts in cleaning solvent (air dry).
CAUTION: Do net use rags to dry parts.

o

. Inspect drum brake band surface for exces-
sive seoring or burning. Also check drum
bushing for scoring.

3. On the early type units make sure that valve
is not bent or damaged in any way and that
it is free in its operation. On the late type
units, the relief valve is a steel ball that is
staked in a hole, slightly larger than the ball,
in the front face of the piston. Make sure that
it is free to move in the hole and that the
orifice leading to the rear of the pistun
is open

4. Check fit of clutch flange in drum slots.
There should be no appreciable radial play
between these two parts, Also check low sun
gear for nicks or burrs,

5. Check clutch plates for burning or metal

pick up. Also check to see that composition

plates are a free fit over clutch hub and that
steel plates are a free fit in clutch flange.

50

4

B
B
o &

Fig. 91—Layout of Clutch Drum Assembly

1. Clutch Drum 3, Clutch Piston Outer Ring
2. Clutch Fiston Inner Ring Seal

4. Cluich Plston 6. Clutch Spring Ses!
5. Clutch Spring 7. Cluteh Spring Snap Ring
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8
Fig. 92—Loyout of Clutch Assembly
1. Clurch Drum Asse 3, Cluich Drive Plale 3. Clutch Hub Thrust Washer 7. Cluich Flonge R er
2, Clutch Driven Pi 4. Clutch Hub & Low Sun Geor and Cluldy 8. Clutch Flange v Ring
Flange Amembly
6. Figure 92 shows layoul of complete clutch 2. Install new piston inner ring seal on inner
assembly. hub of clutech drum with lip of seal toward

bottom of piston pocket.

Repaies 3. Place small amount of transmission vil on
Cluteh Relief Valve—Replacement inner diameter of clutch drum and onto seals.
When it is necessary to replace the relief valve Then carefully install piston into clutch drum
in the early type transmissions proceed as follows: using a piece of feeler stock to insure seating
1. With a sharp chisel cut heads from relief of outer ring seal in clutch drum (fig. 93).
valve spring retainer rivets, 4. TInstall cluteh spring and clutch spring seat.
2. With a small punch drive rivets ocut of drum Place unit in press and compress spring,
and remove valve spring and valve. using tool J-3364 on the early type units and
3. Install new relief valve, valve spring and two tool J'>5133 on the late type units. Install
new rivets, Snap ring.

4. Carelully support drum and peen over ends
of rivets securely,

Should it be necessary to replace the steel ball,
thal acts as a relief valve, in the clutch piston of
late type transmissions proceed as follows:

1. Carefully inspect the ball retaining hole in
the clutch piston, making sure that it is free
of all burrs and nicks and that the steel hall
seats perfectly on its seat.

2. Place the steel ball in the retaining hole and
carefully stake around the cdge of the hole
Lo make sure that it does not fall out.

CAUTION: Maoke sure that the ball is free
to move after staking.

Assembly

1. Install new piston outer ring seal on clutch
piston being careful not to stretch seal. Lip of
seal should be installed so that it is toward
ail pressure side of piston. Fig. 93— Checking Seating of Clutch Pistan Outer Seal
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CAUTION: When compressing spring be
careful spring seat does net hang up in
snap ring greove which will cavse dam-
age lo groove. mwwue

@

. DPlace the four equally spaced tabs on clutch
hub thrust washer into slots in clutch hub.
Then place clutch hub with thrust washer on
elutch flange with open side of cluteh hub up
and install five steel and four composition
plates alternately (fig. 94).

Fig. 94—Checking Plates for Dish

NOTE: When installing plates start with
a steel plate. Steel plates are dished and
must all be installed with the dished side
toward the low sun gear and clulch
flange assembly.

6. Assemble clutch drum over clutch fange,
invert, and install clutch flange retainer and
cluteh flunge retainer ring.

7. Check end play with feeler gauge betwoen
cluteh flange drive lug and drive slot in drum

(fig. 95). Maximum allowable end play is
0137,

NOTE: Retainer rings are available in
three thicknesses, .055"-.064"-.073" to
control end play of sun gear and clutch
flange assembly in clutch drum,

MODULATOR
Disassembly

1. Remave hydraulic plunger and body and
carefully lay aside to prevent damage.

NOTE: Hydraulic plunger and body con-
sists of internal plunger ond external
body [fig. 96) and care must be taken not
to drap internal plunger from outer body.

e T

fig. 95 Chucking End Flay of Clurch Flange

Fig. 96—Hydraulic Flunger and Body

2. Remove modulator outer cover attaching
serews  holding cover down  against dia-
phragm spring pressure.

3. Remove diaphragm spring and diaphragm.

4. Wash all parts in cleaning solvent and blow
out all vil passages.

CAUTION: Do not use rags to dry parls,

Inspection

1. Check diaphragm spring for distortion or loss
of tension.

2. Check diaphragm for wear or cracks that
would cause leaks.

3. Inspeet modulator outer cover for cracks.

4. Inspect hydraulic plunger and budy for nicks
and muke sure body operates freely in modu-
lator bore and plunger operates freely in
body.

Assembly

1. Place assembly lool J-4261 in hydraulic
plunger and body bore of modulutor, place
diaphragm in position and place diaphragm
spring on diuphragm,
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2, Install two 10-24x3” guide pins and install
modulator cover (fig. 97). Install attaching
serews and tighten securely,

3. Install hydraulic plunger and body with
plunger up or so plunger will engage the
modulator lever when assembly is completed.

y J.426)
vy
l t /
CEEGES 2 o
¥
_;‘ Fig. 98—Lubrication Thermostaric Valve
!
i g melal Strip 3. Screw
. 2 metal Sirip Retoiner 4. Servo Cover
< £
. CAUTION: Do not use rags fo dry parts.
Inspection
1. Inspect cover for nicks or cracks which would
regult in oil leaks.
Fin, 97 Installiog Medulater Caver 2. Inspect by-pass ball spring for distortion,
3. Inspeet modulator control lever for free opera-
SERVO COVER tion.
Disassembly NOTE: It is important that this lever does
) . . net bind en guide pin.
1. Remove hi-metal strip retaining screw, bi-
metal strip and retainer from cover (fig. 98). Assembly
2. Remove lubrication hy-pass ball plug, and 1. Install lubrieation hy-pass ball into serva
copper gasket. Remove by-pass ball spring cover.
and ball from cover. 2. Install lubrication by-pass ball spring.
3. Wash all parts in cleaning solvent and blow 3. Using new plug gasket, install plug and tighten
out all oil passages, to 17-20 ft. Ibs.

Fig. $9—Loyou! of Front Pump

1. Stator Suppart 3. Drive Gear 5. Punp Body 7. Oil Seal
2. Driven Gear 4. Seal Ring 6. "0" Ring Seol
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4.

Install bi-metal strip retainer, bi-metal strip
and strip retaining screw and tighten securely.

FRONT PUMP
Disassembly

1

Remove stator support from pump body.

2. Remove pump gears from pump body.
CAUTION: Care must be taken when re-
moving and handling gears not fo drop
or nick gears as these gears are not heat
treated.

3. Remove front oil pump seal ring.

4. Remove "0" ring from pump body.

5. Figure B0 shows layout of pump parts.

Inspection

1. Wash all parts in cleaning solvent and blow
out all oil passages.

CAUTION: Do not use rags fo dry porfs.

2. Inspect pump gears for nicks or damage.

3. Inspect drive gear oil ring and oil ring groove
making sure ring is free of burrs and is frec in
ring groove. Also install ring in pump body
bore and make sure hooked ring ends have
clearance.

4. Inspect stator support pump face for nicks or
seoring.

5. Inspect pump body for nicks or scoring.

6. Inspect pump body oil seal for excessive wear

or damage or evidence of leakage.

T

If oil seal is damaged or is leaking, pry out and

install new seal using seal driver J-4240

(fig, 100).

With parts clean and dry, install pump gears

and check:

a. Clearance between OD of gear and body
should be .0025"-.0055" (fig. 101).

fig. 101—Clearonce—0.0. Geor and Bady

b. Clearanee between internal gear and cres-
cent should be .003"-.009” (fig. 102).

Fig. 100—Inslalling Pump Body OIl Seal

fig, 102—Clearance Crescent to Intemal Gear

¢. With scale and feeler gauge check gear end
clearance. This clearance should be 0005
to 0015 (fig. 103)

Assembly

1
2.

Install new “O" ring in pump body.
Remove gears from pump body, install oil
pump seal ring, oil gears generously with



automatic oil before bly in-

to pump body.

Fig. 103—Gear End Clearance

NOTE: Drive lugs on drive gear protrude
through oil seal.

w

. Assemble stator support through drive gear
aligning attaching holes.

REAR PUMP

Disassembly

1. Remove two flat slotted head screws and re-
move pump body plate,

2. Remove pump gears, wash all parts in clean-
ing solvent and blow out all il delivery holes.
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CAUTION: Do not use rags fo dry parfs.
3. Figure 104 shows layoul of pump parts.

Inspection
1. Inspect rear bearing for roughness by rotating
by hand.
2. If bearing is rough remove the three retain-
ing capscrews, lockwashers and lock plate.
Drive out old bearing.

NOTE: The rear oil pump bearing lock
plate was not incorporated in the early
1950 Powerglide hnnimlulonl. It should
be installed in these when
this section is disossembled.

3. Press new bearing inlo place and install the
lock plate, lockwasher and retaining cap-
SCTEWS.

4. With parts clean and dry mstall pump gears
and check.,

a. Ulearance between OD of gear and body
should be .0037-.007.

b. Clearance between internal gear and cres-
cent should be .0027-.009",

. With scale and feeler gauge check gear end
clearance. This clearance should be 0005~
[0015" (fig. 103).

Assemhbly

1. Remove gears fram pump hody and oil gen-
crously with automatic transmission oil.

2. Assemble gears 1o body.

3. Install pump body plate and secure with two
flat slotted head serews.

Fig. 104~Layout Rear Pump

1o Baarity Astising ok
2. Bearing Retuining Boll
Lockwarhers

3. Bearing Lock Plate

5. Body

4. Bull Bearing Assembly

8. Cover
?. Cover Retuining Screws

8. Driven Geor
7. Drive Geur
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Fig. 105—Remaving Accumulatar Spacial Snap Ring

VALVE BODY
Disassemhly

1. Using pliers J-4245 remove accumulator spe-
eial snap ring (fig. 105).
2. Remove accumulator valve spring washer,
valve spring and accumulator valve,
3. Remove accumulator valve body assembly
and accumulator piston from piston bore.
4. Remove accumulator inner and outer springs
and aceumulator piston stop from piston bore.
5. Remove two clutch drum oil seal rings.
- Remove pressure relief valve assembly or
dryseal pipe plug.
NOTE: Late in the 1951 production, the
pressure relief valve was reploced with
a dryseal pipe plug.

3

7. Figure 106 shows layoul of valve body parts.

Inspection

1. Wash all parts in cleaning solvent, air dry
and blow out all vil passages.

CAUTION: Do not use rags lo dry parfs.

2. Inspeet accumulator valve body assembly for
scoring and make sure small fibre valve oper-
ates freely.

3. Check accumulator body in valve body bore
to sec thal it operates freely,

4. Check accumulator piston for seoring and see
that it operates freely in valve budy bore.

5. Check aceumulator valve for scoring and see
that it operates [reely in accumulator body
bore.

6. Check springs for distortion.

7. Check oil seal rings fur nicks or burrs and
make sure they are free in ring grooves. Also
install rings in clutch drum bore and make
sure hooked ring ends have clearance.

Assembly

1. Install accumulator piston inner and outer
springs and piston stop in valve body hore.

2. Install aceumulator piston making sure that
it seats over inner and outer accumulator
Springs.

3. Install accumulator valve body assembly into
valve body bore,

O @ = il
=
i Y
I L
1 2 7S a8 9 10
Fig. 104—Laysut of Velve Body
1. Snap Ring 4. Atcumulolor Valve 8. Accumulator Piston fnner 11. Transmission Manvol Valve
2, Accumulator Vulve Spring 5. Accumulalor Valve Body Spring 12. Pressure Ralief Vaive
Wather Assembly ?. Accumulater Pisten Outer 13. Clutch Drum Oil Seal Rings
3. Accumulator Volva Spring . Ascumulator Pirton pring 14. Transmission Valve Body

4.
7. Accumulator Pistan Stop

10. Plug
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PRESS
l INTO GROOVE
l

H FINGERS
o) POINTS

Fig. 167—Instolling Oil Swal Rings

4. Install accumulator valve inte accumulator =
valve body bore and install accumu
spring.

Install accumulator valve spring washer, com-
press spring and install special snap ring
making sure it seats in snap ring groove.

6. Install pressure relief valve assembly or dry-

ator valve

@

seal pipe plug. Fig. 108—Removing Piston Refainer Keys
7. Install two clutch drum oil seal rings (fig.
107). are easily removed from or installed in
NOTE: Four interlocking type cast iron their grooves by applying pressure to the
rings are used in the transmission, These ring, with index fingers and thumb at the
7

Fig. 109 Layout Reverse Serve Piton

1. Return Spring 3. Apply Spring Retainor 5. Piston 7. Piston Rod
2, Apply Spring Relainer Keys 4, Apply Spring 4. Pistan Ring



TRANSMISSION 7-64

proper points. Sidewise movement of the
ring is restricted, therefore, one end must
be compressed into the ring groove while
the other end is pushed out away from
the groove to lock or unlock the ring.
These rings are used on the input shaft,
the front oil pump drive gear and neck
of the valve body.

REVERSE SERVO AND LOW SERVO PISTONS

1. Place reverse servo piston in bench press and
with toel J-3377 compress piston spring and
remove piston spring retainer key and re-
tainer (fig. 108) and remove piston from
piston shaft.

. Figure 109 shows layout of reverse servo pis-
ton assembly parts.

3. Install piston on shaft and install servo piston
apply spring.

. Install spring retainer over spring and shaft
and compress spring with tool J-3377 and in-
stall retainer key.

5. Remove piston ring from reverse servo piston
and low serve piston and install in piston bore.
Check ring gap which should be .005”-.010"
(fig. 110).

. Install rings to reverse and low servo pistons.

[

-

=3

Fig. 110—Checking Serva Piston Ring Gap

PLANET ASSEMBLY AND INPUT SHAFT
Inspection

1. Wash planet carrier and input shaft in clean-
ing solvent, blow out all o1l passages and air
dry.

CAUTION: Do not use rags to dry parts.

2. Inspect reverse brake drum Q.D, for scoring
wr burning. Also check internal gear for tooth
damage and inspect drum hub bushing for
scoring or damage.

. Inspeet planct pinions for nicks or other tooth
damage.

4. Check end clearance of planet gears. This

clearance should be .006”-.030” (fig. 111).

w

Fig. 111—Checking Planel Gear End Clearance

5. Check reverse sun gear for tooth damage, also
check reverse sun gear rear thrust washer
for damage.

6. Inspect output shaft bearing surface for nicks
or scoring and inspect input pilot bushing.

7. Inspeet input shaft splines for nicks or dam-
ape and check fit in clutch hub and reverse
sun gear. Also check (it of spline in turbine
hub.

8. Check oil seal ring for damage, ring must be
free in input shaft ring groove. Remove ring
and insert in valve body bore and check to see
that hooked ring ends have clearance, Replace
ring on shaft,

Repairs
Planet Carrier Assembly—Overhaul

If during inspection, the planet pinions, pinion
needle bearings, pinion thrust washers, reverse
sun gear, and/or reverse sun gear thrust washer
should show evidence of excessive wear or dam-
age, they should be replaced using the following
procedure,



Fig, 112—Mark Each Pinion Shaft

1. Place the planet carrier assembly in a fixture
or vise so that the front (parking lock gear
end) of the assembly faces up.

2. Using prick punches or other similar means,
mark each pinion shaft and also the planct car-
rier agsemnbly (fig. 112), s0 that when reassem-
bling, each pinion shaft will be reinstated in
the same location from which it was removed.

NOTE: Each shaft is selectively fitted to the

planet carrier assembly and it is impera-

tive that if the shafts urn removed, they be
installed in the same locati

Fig. 113—Removing Plonet Pinion

11
12,

13.

14

15

. Remove
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. Remove the pinion shaft lack plate scrows and

rotate the lock plale counterclockwise suffi-
ciently to remove.

Starting with a short planet pinion, and using
a gsoft steel drift, drive on the lower end of the
pmion shaft until the pmion shaft is raised
above the press fit area of the output shalt
Hange. Feed tool J-4599 into the short planet
pinion from the lower end (fig. 113), pushing
the planet pinion shaft ahead of it until the
tool is centered in the pinion and the pinion
shaft is remaved from the assembly

NOTE Planet pinien romaver and replacer
tool, J-4599, comes in two pieces, both
alike. Only one is used when removing the
planet pinion; two, however, must be used
when reassembling.

. Remove the short planet pinion from the

assembly.

5. Remove tool J-4599, ncedle bearings and

needle bearing spacer from short planet
pinion.

CAUTION: Use care so as not fo lose any of
the planef pinion needle bearings.

By following the procedure as outlined in
steps 4, 5, and 6, remove the adjacent long
planet pinion that was paired by thrust wash-
ers to the short planet pinion now removed,
Remove the upper and lower thrust washers,
Remove and disassemble the remaining planet
pinions, in pairs, by first removing a shaort
planet pinion znd then the adjacent long planet
pinion.

reverse sun gear and reverse sun
gear thrust washer,

Wash all parts in cleaning solvent and air dey
Recheck the planet pinion gears and reverse
sun gear for nicks or other tooth damage, also
check the planet pmion thrust washers and
reverse sun gear thrust washer. Replace worn
or damaged parts.

Inspect the planet pinion needle bearings
closely and if excessive wear shows, all the
needle bearings must be replaced.

Using tool J-4599, assemble needle bearing
spacer and needle bearings (20 in each end)
in one of the long planet pinions (fig. 114).
Use eup grease to aid in assemhling and hnld-
ing the needle bearings in posilion.

Position the long planet pinion with teol
J-4599 centered in the pinion assembly and
with thrust washers at cach end, in the planet
carrier,

NOTE: The long planet pinions are located
opposite the closed portions of the carrier,
while the short planet pinions are located

at the openings.
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16.

s

Fig. 114=Assembling Neadle Bearings to Pinion

Feed the second tool J-4599 in from the top,
picking up the upper thrust washer and the
planet pinion and pushing the alrcady
installed tool J-4589 out the lower end (fig.
115). As the first tool is pushed down, insurc
that it picks up the lower thrust washer,
Select the proper pinion shaft, as marked in
step 2, lubrieate the shaft and install it from
the top, pushing the assembling tools ahead
of it.

Turn the pinion shaft so that the slot or groove
al the upper end faces the center of the assem-
bly.

‘With u brass or soft steel drift, drive the pinion
shaft in until the lower end is flush with the
lower face of the planet carrier,

Following the same general procedure as out-
lined in steps 14 through 19, assemble and

14599
TWO PIECES

THRUST WASHERS

Fig. 115—Installing Planct Pinfen

21,

22

23.

25.

install a short planet pinion in the planet car-
rier adjacent to the long planet pinion now
installed.

NOTE: The thrustwashers already installed
with the long planet pinion also suffice for

this short planet pinion as the twe piniens

are paired together on one set of thrust
washers,

Install the reverse sun gear thrust washer and
install the reverse sun gear,

Assemble and install the remaining planet
plnions, in pairs, by first installing the long
planet pinion and then the adjacent short
planet pinion.

Check end clearance of plunet pgears. This
clearance should be 006”030 (fig. 111).
I'lace the pinion shafl lock plate in position,
then with the extended portions of the lock
plate aligned with slots in the planet pinion
shafts, rotate the lock plate clockwise until
the three attaching serew holes are sssible,
Install the pinion shaft lock plate attaching
serews and tighten to 2123 L. 1bs.

Fig. 1186—Removing Transmission Rear Bearing
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Inspection
1. Wash ease thoroughly with eleaning solvent,
air dry and blow out all oil passages.

CAUTION: Da not use rags to dry parls.
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2. Inspect case for cracks which may contribute
to leakage,
3. Inspect case rear bushing for damage or ex-
CESSIVE Wear.
NOTE: This is a precision bushing and if
d i or worn excessively may be
replaced.
Repairs
Rear Bushing Replacement

Transmission case rear bushing is a precision
bushing which requires no reaming or finishing
aflter axsemhbly.

1. Place transmission case in an arbor press with
rear end up.

2. Install bushing remover tool J-4275 and press
old bushing from case (fig. 116)
3. To mstall new bushing install rear oil pump

assemhbly so that renr hearing may be used as
a pilot when installing new bushing into case.

Fig. 118—Layoul—Revene Broke Bund
1. Anchor Adiusting Screw 4. Strut 7. Pin lacks
- Lock Mut 5, Lever 8. Brake Band
2. Anchor Aduting Screw 6. Link Pin 9, Link
Fig. 117 ~Instolling Transmission Rear Bearing 3. Anchor
6
1 3 4 5 7 a8 8 10
| |
éﬂ = = i

-

)
¥,

Fig. 119—Layout—Low Brake Band

1. Pistan Ring 5. Strot

2. Piston

1. Pieten Raturn Spring
4. Steut Guide Spring

6. Braks Bond

7. Stut
B Anchar

9. Anchor Adjusting Screw
10. Adjusting Scraw Lock Nut
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4

a.

. Place transmission case in an arbor press with
front end up.

Place new bushing on bushing installer J-4276
with the square end of bushing against shoul-

sion characteristics and band usage should require
very little attention. However, whenever a trans-
misgion is disassembled the bands should be
cleaned in cleaning solvent, air dried snd inspected.

der of installer. Insert in case entering pilot of 1. Cheek linings for evidence of scoring or burn-

teol into rear bearing and press bushing into ing.

place (fig, 117). 2. Check bands and linings for cracks.
BRAKE BANDS 3. Check all band linkage for excessive wear

Brake bands used in the Powerglide transmis- 4. Figures 118 and 119 show layout of hrake
sion have bonded linings which due to the transmis- band parts,
ASSEMBLY
CONVERTER -
1. After thoroughly cleaning suction screen, in-

ol

stall in oil sump making sure sealing ring is
in position,

. Place two %4-20 x 3% guide pins in valve

body attaching holes in converter housing.

. Install new valve body gasket to turbine

housing.

. Install valve body aver guide pins and install

attaching bolts tightening to ten ft. lbs.
torque (fig. 120) with the exception of the
bolt over the pressure regulator valve, This
bolt should be torqued to eight ft. 1bs.

NOTE: Tighten bolts in a criss cross man-
ner and after bolts are instolled check to
moke sure manual valve and pressure
regulator valve operate froaly.

Align the holes in the stator support assembly
with the hales in the front oil pump body and
install two %-20 x 3'2" guide pins in front
pump  (fig. 121). Install pump to turbine
housing using pump driver J-4263,

NOTE: When installing pump, line up suc-
Hion and delivery holes on left side of
pump.

Fig. 120—Tightening Valve Body Attoching Bolts

6.

Fig. 121 —Guide Pins in Front Pump

Install five self locking bolts through valve
body and into pump. Tighten bolts directly
above and directly below regulator valve to
eight ft. Ibs. and remaining bolts to ten ft.
Ibs. (fig. 122).

CAUTION: After tightening twe bolls
across pressure regulafor valve bere,
check valve to make sure it operates
freely.

Fig. 122—Tightening Pump o Valve Bedy Balts
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7.

Fig. 123—Imialling Rear Pump

Check and make sure front pump operates
freely.

TRANSMISSION UNIT

g

e

Tnstall two 5;4-18 x 3" guide pins in rear pump
attaching holes. Install new gasket and pump
(fig. 123), aligning suction and delivery holes
Install bolts and tighten to 1215 15 ft.-lbs
Install reverse servo piston using ring com-
pressor J-3365 (fig. 124). Notch on shaft
should be positioned toward front of transmis-
sion case.

. Install reverse hrake band and strut assembly

with thin end of band away from piston and
thread adjusting serew in until it indexes with
hole in anchor,

. Install bronze thrust washer on hub of reverse

drum and install drum into case and brake
band.

. Rotate rear pump drive gear lug to top of

pump, then install planet carrier assembly in

Fig. 124—Insralling Reverss Servo Piston

Fig. 125—~Checking Seating of Qutput Shatt

drum aligning slot on carrier shaft with lug
of pump drive gear, Check amount end of
shalt protrudes out of bearing (fig, 125). This
should be a minimum of %" and indicates
proper seating of pump gear drive lug in car-
rier shal* slot,

. Install shaft of tool J-938 into threaded end of

planet carrier output shaft and bolt yoke of
tool to rear face of transmission case. Turn tool
handle counterclockwise until the output shaft
is seated in the rear bearing. Disconnect tool
J-938 from output shaft and transmission case.

. Install universal joint front yoke, universal

juint washer, lockwasher and bolt and tighten
to 25-30 it. Ihe,

. Hold the reverse servo return spring in one

hand and with the other slowly tighten the
reverse servo adjusting screw with tool
J-4277 until endplay, as felt by push-pull on
piston assembly, is just taken up (fig. 128).
Then back off adjusting serew s to 14 turn
and tighten nut securely. This is a sensitive
adjustment and must be done carefully.

When end play movement of the piston is

g & mg

Fig. 126—Adjusling Reverse Servo
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washers available under the following part
numbers for service use in transmission

assembly.

Part No. 3694467 .. 095"
2694468 s L1 4]
3694469 PR | |

a

. Select the .120” steel washer furnished
with the tool and place it over the pilot of
tool. Insert pilut into bore of low sun gear
and while holding tool securely, cheek
clearance between end of low sun gear and
steel washer with feeler gauge (fig, 128),
This clearance should be 00770357

e, If clearance is not within the above limils,

remove tool and then recheck using either

the 095" or 145" steel washer furnished
with the tool until the proper clearance is

Fig. 127—Measuring Sun Gear Dapth obtained. owuos
[. When proper clearance is obtained, the
just taken up, and before backing off adjust- thickness of steel washer used is the thick-
ing screw, the band must be free on the drum ness of the bronze thrust washer required
so that the drum can be easily rotated for transmission assembly.
by hand.

10, After above checks are completed remove
elutch assembly and thrust washer from oil
delivery sleeve,

1L Install parking lock lever shaft and apply
spring assembly in case. Install small lip seal
over end of parking lock lever shaft and inta
counter bore of case with lip of seal toward
inside of case.

9. Todetermine the thickness of the low sun gear
to reverse sun gear thrust washer proceed as
[ullows:

a. Install bronze thrust washer and clutch

assembly on oil delivery sleeve.

b. To measure distance from case flange to
reverse sun gear, loosen set screw of tool
J-4260 and place bar of tool against case 12
flange with stem of tool against face of
reverse sun gear. While holding tool in this
position, tighten thumb serew (fig. 127).

. There are three hardened «ind ground steel
washers furnished with this tool which are
0957, 120" and 145" thick, These washers
are the same thickness as bronze thrust

. Install flat washer and parking lock lever an
end ol parking lock lever shaft pushing lever
onto shaft to obtain 0007 to 0107 clearance
between lever and washer (fig. 120). Then
tighten clamp screw to 8-12 ft. [bs.

o

Fig. 128 Cheeking for Proper Low 1o Revursw Sun Fig. 129—Checking Clearance Between Parking Lack
wor Cleorancs Levar and Steel Washer
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14.

16.

17

Fig. 130—Installing Parking Pawl Spring

Install parking lock pawl over pawl support
rod and install parking pawl spring.

Wind up pawl spring using tool J-3381 so that
apring calches on inside of case (fig. 130).

. Install input shaft to elutch unit. Install thrust

washer previously selected on reverse sun
gear splines of input shaft,

NOTE: It is important that the flat side of

the thrust washer be installed toward the
reverse sun gear,

Install unit assembly into case indexing input
shaft pilot with pilot in output shaft and low
sun gear with short pinions in planet carrier
(fig. 131).

Install low servo piston release spring on servo
piston shaft and install piston and spring into
case using piston ring compressor J-3365,

Fig. 132~Indexing Manual Valve with Lever

. Install low brake hand over elutch drum with

thin end of band toward piston,

Place strut guide spring over piston and an-
chor strut in piston slot with other end of
anchor strut engaging brake band.

20, Place brake band strut assembly in brake

band grovve, then engage slotted end of anchor
over strut and locate over adjusting serew.
all speedometer driven gear and tighten to
45-50 ft. Ths.

TRANSMISSION TO TURBINE HOUSING
ASSEMBLY

A

Install manual valve in valve body and manual
valve inner lever in turbine housing, Index
lever pin with pick up slot in valve (fig, 132).

. Set manual valve so end of valve protrudes

18" from face of valve body (fig. 133). This
places valve in reverse position.

Mg, 131—Installing Unit Assembly Inta Case

Fig. 133—Saiting Manual Valve in Ravarse Position
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Fig. 134—Instolling Valve Body to Case Gasket

3. Install new valve body to case gasket (fig.
134).

4. Raise transmission manual valve lever to top
detent position which is reverse. This aligns
reaction lever so that it will index with manual
valve inner lever,

3. Place clutch drum thrust washer over oil
delivery sleeve.

6. Install two %"-16 x 3% guide pins in tur-
bine housing, then push case and turbine
housing together checking to see that reaction
lever indexes properly with manual valve in-
ner lever. Then install case to housing bolts
and tighten to 25-30 ft. lbs.

Fig. 135—Indexing Manval Velve Inner Lever and Reaction Lover

-3

=

Fig. 136—Instelling Serve Cover

NOTE: Remove left hand sump cover to
observe mating of manual valve inner
lever and reaction lever (fig. 135).

Install two %4"-18 x 3" guide pins as guides
for servo cover and install new servo cover
gasket,

. Install pressure regulator valve and inner and

outer valve springs. Install reverse servo re-
turn spring.

. Inslall servo cover applying pressure to cover

to compress springs and sccure with servo
cover bolts (fig. 136). Tighten to 12%2”-15{t. Ibs.

Fig. 137—Installing Modulator
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KACHAlL

Fig. 138—Adjusting Low Serve N 7
Fig. 140—Installing Converter Retaining Snap Ring

NOTE: Basues RepEsure regylator spiags 14. Install stator assembly to stator support (fig.
and reverse serve spring seat properly in 141)

seal pockets of servo tovar. NOTE: Small or primary stater is installed

10. Install new modulator cover gasket and modu- ta the rear.
Jator cover (fig. 137) and tighten attaching 15. Install two % 4”-24 x 1%” guide pins in pri-
bolts ta 12%-15 ft. 1bs. mary pump halt holes, align dowel pin hole

11. Tighten low servo adjusting screw, using tool of turbine cover and dowel pin in primary
J-4277, down tight and back off three complete pump and install turbine cover assembly. Re-
turns and tighten lock nut (fig. 138), Replace move guide pins and secure with twelve cap
adjusting screw cap. serews (fig. 142), Tighten to 15-20 ft. lbs.

12, Assemble primary pump aligning front pump NOTE: Install one bolt on each side of

dowel pin, skip one hole and then install

: ) e tvealote
drive gear tangs wilh drive slots in pump hub two bolts alternately around assembly.

(fig. 139). Face of pump must be flush with
face of bell housing.

13. Install converter retaining washer and snap
ring (fig. 140).

Fig. 139—Aligning Primary Pump with Front Pump Drive Lugs Fig. 141 —Imulling Stater Assembly
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DOWEL FIN

Fig, 142—Positianing of Turbine Cop Serows

18. Install right hand sump cover and new gasket.
Secure with cap screws tightening securely,

17. Install “O" ring seal on universal joint ball
seat.

18, Install universal joint ball seat and, using
four new universal ball shims, install ball
and collar and tighten attaching bolts to 8-12

Fig. 143—Adjusting Ball Joini

ft. lbs. If ball cannot be moved by hand
(fig. 143), add a shim until a smooth firm
adjustment is obtained. If ball moves freely
by hand, remove shims until proper adjust-
ment is obtained.

NOTE: Baoll joint collor oil seal (cork)
should not he installed when making this
adjustment.

19. After number of shims for proper adjustment
have been determined, remove universal
joint ball and collar and seat. Note number
of shims used for later assembly and replace
universal ball, collar oil seal and collar un
end of propeller shaft.

POWERGLIDE BENCH TEST

A simple test has been devised whereby Power-
glide transmissions which have been repaired,
may be bench checked under pressure before
being reinstalled in the vehicle. This check is par-
ticularly helpful in instances where oil leakage or
ingufficient oil pressures made the original repairs
necessary.

By revolving the primary pump (fig. 144) pres-
sures are bullt up within the trans on similar
to thuse experienced under actual operating con-
ditions. This enables the mechanic to check the
oil pressures in the various ranges and also to
determine whether or not any leakage is taking
place in the converter section, at the servo cover,
side covers, ete.

Equipment needed for this test includes a 4%
or 3% inch power drill that will turn approxi-
mately 300 RPM or more, and J-4920, transmis-
sion torque converter cover turning tool. To adapt
the drill to the tool, a % inch sockel is used along
with an extension that is altered to fit the drill
chuek.

After the transmission is completely assembled
and while still in the bench assembly fixture, pro-
ceed as follows:

1. Heplace the specially drilled universal joint
voke attaching bolt with a standard bolt.

Fig. 144—Revolving Primary Pump



Remove the oil cooler line fittings from rear
of transmission case and install pipe plugs.

. Connect the four pressure gauges ta the fol-

lowing test points:

a. Front pump (on right side of converter
housing above the side cover).

b. Low servo apply.

c. High clutch (release side of low servo)

d. Reverse servo.

. Assemble J-4920, transmission torgque con-

verter cover lurning tool, to converter s
shown in Figurce 144,

Fill the transmision with 8 guarts of Auto-
matic Transmission Fluid, Type “A"

NOTE: While adding the last 5 quaris
vse the power drill fo revolve the primary
pump to work the il into the converter
and passages.

. Revolve the primary pump and note the fluid

pressures in Neutral, Drive, Low and Re-
verse, They should read as follows:
Neutral 150-160 psi Low 125-150 psi
Drive  80-100 psi Reverse 125-150 psi
NOTE: The pressures in Neutral and Drive

are high because no engine vacuum is
being i d en the dul

. Check for oil in converter housing which

would indicate leakage at primary pump hub
“0" ring seal, [ront pump oil seal, front pump
“0" ring seal, or possible sand hole in con-
verter housing Check for leakape at con-
verter cover or turbine bolt “O" ring seals.

. Check servo cover and housing side covers

for evidence of leakage, also the opeming m
the modulator cover to which the engine vac-
wum line is attached

Drain the transmssion and remove tool
J-4920 and the pressure gauges. Reinstall pipe
plugs at the test points

. Remove standard bolt and reinstall special

bolt in universal joint yoke,
Remove the pipe plugs al

nstall oil cooler
line fittings lo rear of transmission case.

INSTALLATION

1.

Remove transmission from assembly fixture,
place on dolly or creeper and roll into position
under car.

Attach lift sling to transmission and transmis-
sion hoist cable to lift sling,

Tuhricate flywhes] pilot with Lubri-Plate.
Haise transmussion at the same time lifting up
on rear end (fig. 145). Move up through
apening using pry bar as necessary to gain
clearunce al servo cover,
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5. Continue Lo raise transmission until turbine
housing is in approximale position.
CAUTION: Extreme care must be taken
when raising transmission into posifion
that fywheel pilot is not bumped or
damaged in any way.

6. Turn the torque convertor until the “X"
mark on the turbine cover is lined up with
the “X" mark on the flywheel to the nearest
attaching bolt hole.

NOTE: These marks must be aligned to
maintain balance, and the marks will not
be visible after the assembly has been
completed.

7. With bolt hele in flywheel aligned with bell
housing opening and with one % ,”-24 guide
pin mstalled in converter cover, carcfully
enter guide pin in flywheel hole at the same
time raise or lower transmission as required
Lo align flywheel pilot.

NOTE: Transmission must not be forced
forward but should be guided by hand
until flywhesl pilot enters flywheel and
housings come together.

8. Install transmission housing to bell housing
halts.

9. Remove guide pin and install six flywheel to
turbine bolts rotating flywheel as necessary
with flywheel indexing tool, J-4281. Tighten
bolts diagonally oppoesite in sequence,

10. Install filler tube and dip stick.

11. Remove hydraulic jack from beneath engine
oil pan and make sure transmission drain
plug and converter drain plug are tight.

12. Install bell crank lever and stud to trans-
MISSION CASe.

13. Connect short shift rod to parking lock lever

Fig. 145—Instaliing Transmission
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making sure identification arrow points up
(fig. 24), and connect long shift rod to bell
crank,

14, Connect exhaust pipe to manifold and con-
neet mufller support,

15. Replace spark plugs.

16. Replace oil cooler and vacuum lines to
transmission, replace flywheel underpan
extension and  replace rear transmission
support.

17. Remove transmission lifting device.

18. Install new “O" ring seal on universal ball
seat and insert in rear of transmission ease.
Connect  universal joint and using shims
determined during transmission assembly,
slide universal ball and collar forward on
propeller shaft and fasten securely. Tighten
first bolt finger tight, then tighten diagonally
opposite bolt to 812 ft. lbs, Retighten first
bolt to 8-12 ft, lbs, and proceed to tighten
other two bolts to proper torque,

19. Replace parking brake cross shaft, cables and

spring and connect emergency brake rod to
cruss shaft,

20, Connect speedometer cable to driven pear.

21. Install top turbine housing attaching bolts,
replace toe pan plate, transmission hole cover
and floor mat.

22. Remove car from stand jacks.

23. Using oil filler tube and funnel, J-4264, place
three quarts of Automatic Transmission
Fluid “Type A" in transmission. Start engine
and then complete filling with seven guarts
“Type A” Fluid.

24. Idle engine with selector lever in “N" posi-
tion and check oil level. If necessary add oil
to bring to “Full” mark on dip stick. DO
NOT OVERFILL.

25. Place sclector lever in reverse and check
linkage adjustment as outlined under “Serv-
ice Adjustment.” Adjust as necessary.

26. Road test for performance in all seleetor
lever positions.

POWERGLIDE DIAGNOSIS

Proper aperation of the Powerglide transmis-
sion may be affected by a number of factors, all
of which must be considered when trouble in the
unit is diagnosed.

Proper trouble diagnusis can only be accom-
plished when performed in a thorough step by
step procedure. The following procedure has been
devised and tested and is recormmended for all
trouble diagnosis complaints and if the service
man will follow this checking procedure, accurate
and dependable di s may be accomplished.
This will result in a savings of time, not oaly to
the serviee man, but to the customer as well,

SELECTOR LINKAGE

1. Place selector lever in reverse and check
clearance between selector lever and stecring
wheel rim which should he 1147 plus or
minus V. To adjust, loosen lower support
clamp bolts and move up or down as neces-
sary. Tighten clamp bolts evenly.
NOTE: Make sure dowel in support is
locatad in slot in mast jocket.

2. With selector lever in reverse, check clear-
ance between the reverse stop on control
shaft lower support and lower lever (fg 146)
This elearance should be 0907

3, To adjust, loosen transmission control rod
swivel, make sure transmission manual valve
is raised to top detent position and selector
lever is in “R” {(Reverse) position. Move
sclector lever as neecessary to obtain 0907
clearance and retiphten swivel.

4. Check proper installation of chort eonnector

rod (hell erank to parking lock lever), arrow
must point up.

WARMING UFP TRANSMISSION

Before attempting to check and/or correct any
complaints on the Powerglide transmission, it is
absolutely essential that the oil level be checked
and corrected if necessary. An oil level which is
either too high or too low can be the cause of a
number of abnormal conditions from excessive
noise to slippage in all ranges.

Fig, 146—Revere Siup tu Lawer Lever Cleurancs



It must be remembered that cold oil will slow
up the action of the hydraulic controls in the
transmission. For this reason a trouble or oil leak
diagnosis should not be attempted until the trans-
mission has been warmed up by either of the [ol-
lowing procedures:

Road Warm Up

Drive the car approximately 5 miles with fre-
quent starts and stops,
Shop Warm Up

1. Connect tachometer to engine.

2. Set parking brake tight and start engine.

3. Place selector lever in “D" (drive) range.

4. Set hand throttle (1950 Models) or carbu-
retor idle speed adjusting screw (1951-52
Models) to run engine at approximately 750
RPM and operate transmission in this man-
ner for 15 minutes. At the end of 15 minutes
of operation, transmission will be sufliciently
warmed up for diagnosis purposes
NOTE: On 1951-52 models, readjust the
idle speed to 430-450 R.P.M.

After the transmission has heen warmed up,
check the fluid level with the engine idling, park-
ing brake set and control level in “N" (neutral).
If the fluid level is low, add Huid to bring level up
to the full mark on gauge rod.

CAUTION: If fluid level is too high, Aluid
may be aerated by the planet carrier.
Aerated fluid will cause turbulence in the
converter which will result in lost power,
lower stall speed and lower pressures in
control circuits. Lower fluid level to full
mark, then drive car five miles te work air
bubbles out of fluid,

STALL TESTS

Check the coolant level in the radiator as a
safety precaution, as heat is rapidly built up dur-
ing the disgnosis operation.

With the tachometer connected to the engine
and the service brakes securely locked, open
throttle wide, with transmission in Drive, in Low
and in Reverse. Note the maximum speed attained
in each range and record on Diagnosis Guide.

CAUTION: Because of the ropid tempera-
ture rise of fuid, the srall condition
should never be maintained for more
than ten seconds at one time. About two
minutes should be allowed between fests
to prevent overhealing. Stall speed should
be olmost identical in all renges and
between 1560 and 1610 R.P.M. If so,
there Is no slippage, however, other
cauvses of faully operation moy exist
which can only be revealed by further
checking.
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If the engine fails to attain minimum stall speed
by several hundred RPM.,, it is likely the sec-
ondary pump is frozen on its hub or the stators
are not locking up on the stator hub,

If the stall speed varies much between ranges
or exceeds the maximum in all ranges, there is
slippuge which may be due to insufficient oil
pressure or to a mechanical fault of clutch or
band.

PRESSURE TESTS

Pressure tests will reveal the cause of slippage
as well as several other causes of improper
operation.

1. Support the rear axle on stand jacks so the
rear wheels can be driven,

2. Connect pressure gauges (fig. 147) to the fol-
lowing test points:
a. Low Servo Apply,
b. High Clutch (Release side of low servo).
c. Reverse Servo,
d. Rear Pump Pressure,

Drive Range
1. Adjust the engine idling speed to 430-450
RPM.

2. Place the selector lever in “D" (drive) range,
check the 1dling pressure and record it on the

Fig. 147 —Connacting Prassurs Gauges



TRANSMISSION 7-78

Diagnosis Guide, Idling pressure should be
from 40 to 45 pounds.

Lod

Increase speed o approximately 30 miles per
hour and nole fluid pressure; then load the
engine several times by partially applying
the brakes while maintaining 30 M.P.H.
speed. Il the vacuum modulator is operating
properly, pressure will rise each time. If the
viacuum modulator is not operating correctly,
check the vacuum lines for leaks. If no vac-
uum leaks are found, the trouble is in the
vacuum  modulator,

NOTE: While making the above tests,

check the pressures on the gauges con-

nected to low servo epply and high
clutch test points. The readings should

be approximately the same with the

seoloctor lover in D" range.

4. Apply service brake and accelerate engine to
normal stall speed (1560-1610 R.P.M.). Check
the pressure reading and record on Diagnosis
Guide. Pressure should be 75 to 100 pounds.
If the pressure is within limits but the engine
speed exceeds the maximum stall speed, the
high cluteh is slipping.

1f the pressure is below 75 pounds with the
engine at full throttle and the brakes locked,
the following items will require checking:

Partially plugged oil suction screen.

Air leak in oil suction line.

Pressure regulator valve stuck.

Cluteh piston seals leaking,

Cluteh drum oil seal rings leaking.

Leak at valve body to case gasket.

Leak between valve body and housing,

Front pump clearances.

TR s R R

Low Range

1. Place the selector lever in “L" (low) range.

2. With the engine running at idling speed,
check the pressure and record on Diagnosis
Guide. The pressure should be from 125 to
150 pounds.

3. Apply scrvice brakes and accelerate engine
to normal stall speed (1560 to 16-0 R.P.M.),
check the pressure and record on Diagnosis
Guide. The pressure reading should be from
160 to 200 pounds,

4. If the pressure is within the above limits but
the engine exceeds normal stall speed, adjust
the low band by turning the adjusting screw
in all the way and backing off three turns.

5. If the pressure is below the low limit, the
trouble may be in the accumulator or hy-
draulic modulator. Move the pressure gauge
attached to the high clutch test point to the
hydraulic modulator test point.

6.

Repeat the low range idle test. IT the pressure
is zero or very low on the gauge attached to
hydraulic modulater, the trouble is in the
accumulator,

If the pressure is the same bul below 125
pounds on the gauges altached to the low
servo apply and the hydraulic modulator, the
following items will require checking.

a. Partially plugged oil suction screen.

b. Broken or damaged ring in low servo.

e. Pressure repulator valve stuck.

d. Leak at valve body to case gasket.

v, Loeak belween valve body and housing.

f. Leak at servo cover. mwe

g. Front pump clearances.

h. Modulator control lever or piston stuck.

i. Leak between modulator and servo cover.

Reverse

L

2

Place the selector lever in * (reverse)

position.

With the engine running at idling speed,

check the pressure on the gauge altached to

the reverse servo test point and record the

reading on the Diagnesis Guide, The pressure

reading should be 125 to 150 pounds,

Apply service brakes and accelerale engine

to stall speed (1560-1610 RP.M.), check

pressure reading and record it on Diagnosis

Guide. At this speed pressure should be from

160 to 200 pounds.

If the pressure is within the above limits but

the engine exceeds normal stall speed, the

reverse band requires adjustment. It is neces-

sary ta remove the transmission to make this

adjustment or correct any damage to the

linkuge,

If pressure is below the above limits the fol-

lowing items should be checked:

a. Partially plugged oil suction sereen,

b. Broken or damaged reverse servo piston
ring.

c. Pressure regulator valve stuck.

d Teak at valve body to case gasket.

e. Leak between valve body and housing.

f. Front pump clearances,

M.

h

. Modulator control lever or piston stuck.
Leak between modulator and servo cover.

Rear Pump

1

2,

Place the selector lever in “D" (drive) range
and release the parking brake.

Accelerate the engine until the speedometer
registers 30 miles per hour.

. Check the pressure at this speed and record

it on the Diagnosis Guide, The pressure at
this speed should be 50 to 75 pounds.



4. Maove the selector lever to “L" (low) range
and check the pressure which should be 140
to 180 pounds.

5. If the pressure is less than the above limits,
the following items should be checked:

a. Leak at servo cover,

b. Leak at valve body Lo case gasket,

e, Leak between valve body and housing.
d. Rear pump clearances,

OIL LEAKS

If a customer complains of high oil consump-
tion or oil leakage, the following points should
be checked:

a. I'ransmission housing side covers.

b. Servo cover and transmission case.

¢. Transiission housing  and  transmission
case.
Universal ball.
Front of flywheel housing.
Rear axle lubricant level for propeller
shaft oil seal.

e
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g Modulator vacuum line.

h. Oil cooler pipe connections.

i Drain back hole from “U" joint to case
not drilled,

. Faulty modulator diaphragm will permit
engine vacuum lo pull oil out of trans-
mission.

If vil leakage shows at front of flywheel hous-
sing, remove plug from bottom of transmission
housing. Should an accumulation of oil be found
in the housing, an vil leak is indicated and the
following points should be checked:

a. “0" ring geal between primary pump and
primary pump hub.

Front pump oil seal.

Front pump “O" ring seal.

Oil drain in front pump plugged.

Converter cover “0" ring seal.

Turbine boll “O" ring seal,

Sand hole in transmission housing allow-

ing leakage between oil sump and con-

verter cavily.

®mo oo

DIAGNOSIS OF UNUSUAL CONDITIONS

OIL BEING FORCED OUT OF FILLER TUBE

Qil level too high, aeration and foaming
caused by planet carrier running in oil.

Split in suction pipe permitting aeration of oil.
Damaged suction pipe seal permitting aera-
tion of oil.

d. Ears on suction pipe retainer bent, thercby
preventing proper compression of the suction
pipe seal, permitting aeration of oil.

B

o

€. Bore for suction pipe in housing too deep,
thereby preventing proper compression of suc-
tion pipe seal, permitting aeration of il

f. Sand hole in suction bore in transmission
housing or case, permitting aeration of oil.
g Sand hole in suclion cavity in valve body per-

mitting aeration of oil.

DIFFICULTY IN SHIFTING FROM DRIVE TO
LOW AND FROM LOW TO DRIVE

This trouble can be vaused by an improperly
drilled high clutch feed orifice in the valve body.
Oil restriction at this orifice would result in slow
application of the elutch with the selector in
Drive range. When shifting from Drive to Low
the oil return to the sump from the clutch and
release side of the low servo would be slow due
to the restricted orifice.

The above condition can be easily diagnosed
by connecting pressure gauges to the low servo

apply and the high clutch (release side of low

servu) test points,

a. Move the selector lever from Neutral to Drive
with the engine running at idle speed, and
watch the action on the two gauges.

If the pressure builds up much more rap-
idly on the gauge connected to the low servo
apply than on the gauge connected ta the high
clutch, restriction in the passage is indicated,
which more than likely is due to an under-
sized orifice.

b. Move selector from Drive to Low and watch
the action on the pressure gauge connected
to the high eluteh.

If the pressure drops rather slowly, the oil
is being restricted in draining from the clutch
and release side of low servo. This results in
clutch drag and slow low band application,

SLIPPING AND CHATTER IN LOW RANGE

This cundilion may be caused hy poor ring fit
or broken ring on the low servo piston. This
allows oil to leak into the cluteh apply eircuit in
greater volume than the high clulch orifice can
handle, resulting in sufficient pressure being
built up to partially apply the clutch at the same
time that the low band s being applied.

The above condition can be easily diagnosed
by connecting pressure gauges to the low servo
apply and the high clutch (release side of low
servo) test points,

With the selector lever in low range and the
brakes set, accelerate engine to stall speed and
check the pressure on both gauges. If everything
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is normal the gauge connected to low servo apply
should register from 160 to 200 pounds and the
gauge connected to high clutch should register
zero,

However, if the gauge connected to the high
elutch registers pressure, oil is leaking into the
eluteh apply the circuit.

HIGH CLUTCH FAILURES (Burned Plates)

In case of high clutch failures the transmission
should be checked very closely both before and
after disassembly.

With pressure gauges connceted to low servo
apply, high clutch and reverse serve test points,
check the following:

a. With selector lever in Drive, check for slow
build up of pressure on gauge connected to
high clutch, Slow build up of pressure would
indicate restriction in high clutch apply orifice
which would result in clutch slippage.

h. With selector lever in Low, check for pressure
on gauge connected to high clutch, if any
pressure is shown, leakage past the low servo
piston Ting is indicated which would result
in partial application of the clutch.

e. With selector lever in Reverse, check for
pressure on gauge connceted to high cluteh.
If any pressure is shown, leakage is indicated

between the converter out and low servo re-
lease channels in the valve body or a damaged
housing to valve body gasket.

‘When the tranemission is in reverse the
clutch plates are rotating in opposite dirce-
tions, the drive plales are revolving at 2,43
times the driven plates. So being the case, a
very slight clutch drag would soon burn out
the clutch,

NOTE: The valve body should be carcfully

checked for porosity or sand holes or a

d d gasket b

housing and valve body.

UNABLE TO SHIFT INTO REVERSE WITH
ENGINE RUNNING

The transmission cannot be shified into reverse
with the engine running but can be shifted into
reverse with the engine shut off. This condition
is usually caused by the accumulator snap ring
being out of place allowing the accumulator
valve and the valve body to be forced against the
clamp nut on the parking lock lever shaft and
apply spring assembly by the hydraulie pressure,
therehy blocking the shift into reverse.

The shift can be made into low because the
clamp nut is not aligned with the accumulator
valve and wvalve body when shifting into low
range.
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POWERGLIDE
1953 TRANSMISSION

FOREWORD

This section includes only the differences found in this transmission
over the 1950-52 transmission. Operations where not included in this
section should be performed as indicated in the first section of this

manual.
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DRIVING INSTRUCTIONS

Control of the new Powerglide transmission is
the same as in the past with the exception that a
slight lift of the control lever is now necessary to
go from the “D” to “L” position. In addition the
“I" range is now the automatic range in which
the vehicle starts in low range and upshifts auto-

matically, depending on the extent to which the
accelerator is depressed.

PUSHING OR TOWING CAR
TO START ENGINE

If it ever becomes necessary to push a car
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equipped with a Powerglide transmission, the
control lever should be left in the “N” position
until the car has reached a speed of approximately
16 mph. At this speed the turbine is spinming fast
enough to turn the primary pump and the rear
oil pump has developed sufficient pressure to
engage the low band.

Then place the contral lever in the “L" position
to crank the engine. If the road is wet or icy re-
sulting in poor traction, it may be necessary to

push the car until a speed of approximately 20
mph is reached. Then place the control lever in
the “L" range. After the engine starls, return
the control lever to the “N" position for warm up.

CAUTION: It is recommended that the car

be pushed rather than to be towed,

becavse when the engine starls, it is apt

to accelerate into the rear end of the tow-

ing vehicle.

MAINTENANCE

Capacity of the new transmission has been
increased to 11 gts. on an overhaul or 5 gts. on
a refill as outlined in 1950-52 section.

SERVICE ADJUSTMENTS

Service adjustments remain the same for link-
age and safety switch. With the addition of the
low drive valve body in the transmission an
additional throttle valve linkage adjustment is re-
quired to maintain correct relationship between
the accelerator pedal, carburetor and the throttle
valve in the low drive valve body. The transmis-
sion throttle valve is connected through linkage
to the carburetor and the accelerator pedal.

Throtile valve pressure is, therefore, variable and
dependent on carburetor and throttle pedal open-
ing. Adjustment of throttle linkage is important
ta maintain correct pressure relationship in the
transmission which contrals the transmission shift
runge. Adjustment of the throttle valve linkage
should be accomplished as follows:

1. With transmission control lever in “D" range
and hand brake set, adjust engine idle to 425
RPM with engine at normal operating tem-
perature and transmission warm.

NOTE: Automatic choke must be entirely

off and throtile stop screw against low

step on fast idle com,

Disconnect rod “A” (fig. 148) from throttlc

lever “D",

3. Remove lower right side cover boll and with
clamp “C" held back lightly against stop in
transmission meacure distance hetween hole
in side cover and hole in throttle lever with
throttle lever posilioning gauge J-5391 (fig
149). If pins of gauge will enter holes adjust-
ment of lever "I is correct, If not, loosen

e

Fig. 148—Throtila Volve Linkags

Fig, 149~Usa of Outer Thranls Valve Levar Gaugs
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lever o clamp attaching bolt and adjust
accordingly.

NOTE: When making adjustment clamp

“C" must he hald back against stop.
Connceet rod “A" to lever “D".

With idle set as outlined in step 1 and rod
“A" (fig, 148) forced back lightly against stop
in transmission (closed throttle), adjust rod
“B" for length required for free entry of
swivel pin in throttle lever. Then, shorten by

CS

malking three full turns of upper check nut,
Tighten lower check nut securely while hold-
ing swivel from turning.

6. Install %), diameter pin through bell crank
and bracket at

7. With rod “B" against idle stop in carburetor,
adjust rod “F” for length required for frec
entry of swivel into bell erank. Hold swivel
from turning and lock check nut securely

8. Remove %" gauge pin,

GENERAL DESCRIPTION

The ideal transmission is one which will auto-
matically provide the suitable speed ur power
ratio between the engine and the driving mem-
bers to meet all driving conditions without any
thought on the part of the operator.

Chevrolet’s Powerglide transmission (fig. 150)
meets these ideal qualifications beeause it offers
torque multiplication and an automatic shift range
which automatically provides shifts from low to
drive and drive to low to meet variable road and
traffic conditions.

The transmiesion will be described in four

1. Torque Converter

2. Planetary Unit and Clutch
3. Hydraulic System

4. Hydraulic Operation

TORQUE CONVERTER

One of the features of the Powerglide transmis-
sion 15 its ability to provide a smooth application
of power from the engine to the rear wheels, The
engine’s power is its ability to provide sullicient

EQUAL TOROUE

ENGINE TORQUE

ONCE A CAR IS ROLLING ON LEVEL GROUND
ENGINE 15 ENOUGH TO KEEF CAR MOVING

ENGINE [

=
TOROUE

THIS IS TORGQUE

torque (twisting power) to the rear wheels to
maintain certain car speeds. Torque is received
from a rotating erankshaft and once a car is roll-
ing on level ground the engine develops enough
torque to keep it moving (fig. 151) but on a hill vr
in starting, the driving wheels need more torque
and there must be some means of multiplying or
converting this torque.

This increase and multiplication of engine
torgue may be accomplished by a gear (ransmis-
sion or through the use of a hydraulic unit which
provides hydraulic torque conversion.

Hydraulic torque conversion means multiply-
ing engine torque by changing fluid velocity into
power. Torque conversion, therefure, provides an
infinite number of gear ratios because the gradu-
ations in torque at the rear wheels are infinite
(fig. 152).

Chevrolet’s torque converter is a fluid driven
unit having three clements, a pump mounted in
a housing driven by its rim which is bolted to
the flywheel, a turbine driven by the pump and
attached through a hub to the transmission main-
shaft, and a stator mounted on an overrunning
cluteh on a stator supporl (fig. 153), These parts
are enclosed in a fluid filled housing which is
part of the pump.

The pump, or driving member is designed with
31 curved blades placed radially on the inside of
a housing which is driven by the engine. An inner

((( (T

LEEEECees

OVFRLAPPING GEAR RANO

Fig. 151=Tarque Requirement (Level Ground}

Fig. 152—Torque Graduations
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pump and turbine, The pump blades are curved
in a backward direction from the direction of
rotation which gives added acceleration to the
vil as it leaves the pump rim. The vanes m the
turbine are also curved to absorb the required
amount of encrgy from the oil as it passes through
the turbine (fig. 154). To be able to do this the
vanes are curved in a manner that causes the oil to
be discharged from the center of the turbine in a
direction opposite to rotation of the turbine. As the
oil leaves the turhine blades at the center it still
has o lot of kinetic energy left and due to the
curvature of the turbine blades, it proceeds to
exert this energy against the blades of the pump.
Some moans must be had for getting this oil to
help the pump instead of hinder it as this would
tend to slow down the pump, requiring extra
power to drive it.

PUMP VANES

TURBINE VANES

Fig. 153=Torque Canvarter—Crass Section

ring locks the blades in place and forms the fluid
passages. As the pump rotates, fluid is thrown
through the curved fluid passages in the turbine,

The turbine is the driven or output member of
the converter and is spline mounted through its
hub to the transmission mainshaft. Its design is
similar to that of the pump except that it has 33
hlades curved opposite to the pump blades. Fluid
thrown from the pump blades hits the turbine
blades and causes the turbine to rotate which in
turn rotates the transmission mainshaft

The stator is mounted through a free wheeling
clutch to a stator hub which is splined to the
stator support held solidly in the transmission
case. The stator then is a reactionary member and
provides directional control of the oil as it leaves
the turbine.

Operation

In the torque converter the vanes are curved
50 as to get the desired amount of power from the

Fig, 154—Vane Comparison

We must have some means of giving directional
control to the oil as it leaves the turbine and
enters the pump. This is accomplished by inter-
posing a stator between the pump and turbine
with vanes so curved that thev will change the
direction of the oil discharged {rom the turbine
and cause it (v Mow in the same direction as the
rotation of the pump (fig. 155). Now, instead of the
oil bucking the pump and interfering with it, the
unexpended energy in the oil is actually helping
the pump do its job. The stator then becomes a
reactionary member assisting the function of the
pump giving furque conversion. Through this
assistance, it takes less engine puwer to drive the
pump, the engine is able 1o deliver more power
to the turbine and torque multiplication of 2.2 to

1 can be obtained as power to drive the rear whesls
Now, as the rotational speed of the turbine
incrvases, the rotational flow of the oil increases,
ind the stator blades start to get in the way. This
eondition would cause turbulance resulting in
increased [riction and power loss. Therefore, the
stator is mounted on a free wheeling cluteh which
locks in a direction opposite to that of the pump
and turbine rotation, As the (urbine speed
approaches pump specd the stator free wheels
und 15 carried along with the rotating oil mass.
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Fig. 155—0il Fluw Throvgh Convwrter

PLANETARY UNIT AND CLUTCH

The transmission (fig. 156) is basically the same
in construction and operation as in the past. The
cluteh piston, however, has been reduced %" in
diameter to provide for a smoother downshift,
The steel driven plates are now waved and the
drive plates have a combination facing of paper
and cork.

Tao provide for the automatic shift a low-drive
v.ﬂvr.- body has been incorporated mn the trans-
mission. This automatic shifting mechanism
causes the transmission, when the selector lever
is in the “D" position, to always start in low range
and subsequently to shifl into hi
matie shifting mechanism is sens
and throttle position and the vehicle starts in lTow
and shifts into high after reaching a certain speed
determined by the throttle opening. If the throttle

is opened wider the transmission will not shift
into high until the vehicle reaches a higher speed,
With the throltle elosed, the upshift will occur at
approximately 10 mph, with the throttle depressed
almost to the {loor (detent touch position} the
upsk will oeeur at approximately 289 mph and
if the accelerator is depressed (o the floor (through
the detent), the vehicle will reach a speed of ap-
proximately 42 mph before upshifting mwues

I the accelerator pedal is pressed to the Hoor
while cruising at a speed of 37 mph or less, the
transmission will downshift from high to low, pro-
viding additional torque for rapid acceleration.
Ag soon ag the speed reaches anpproximately 42
mph it will upshift again, Downshifts will occur
without pressing the aceelerator to the floor upon
deceleration. When slowing down with the throt-
tle closed the transmission will downshift into
low at approximately 9 mph and if the throttle

4667 89 101 1213

28 27 36 28 21 20 19 18 17 18

Fig. 15A—Planetary Cross Saction

1. Input Shatl 15. Governor Drive Geor
2. Clutch Drum 16. Guvernor Driven Gror

3. Cluich Pistan Outer Ring Seal 17, Planet Carrier

4. Clutch Pistan Inner Ring Seol 18. low Sun Gear Thrust Wathar
5. low Broke Band 19. Planat Long Finion

6, Clutch Driven Plates 20. Low Sun Gear

7. Clutch Flange Betainar 21. Reverse Drum and Ring Gear
B. Clutch Flangs Retainer Ring 22, Planet Pinian Shalt Lock Plate
9. Pionel Pinian Pin 23 Clutch Fiange

10. Plonet Short Pinion 24. Cluich Hub Thrust Washer

11. Planet Pinion Needlc Bearings 25,
24, Clutch Bri
13. Keverse Brake Band 7.

12. Reverse Sun Gear

14. Quiput Shuft 28

Clutch Hub

Flates
Clutch Spring
Cluich Piston



is depressed almost to the foor (detent tauch)
at any speed under 16% mph the transmission
will downghift.

AUTOMATIC DRIVE

When the selector lever is placed in the auto-
matie drive “D" range which is the normal driv-
ing range and the accelerator is depressed, the
car starts furward and the transmission is in the
low range, The clutch is released and the brake
band applied to the outside diameter of the clutch
drum. With the brake band applied, the clutch
drum is held stationary which in turn holds the
clutch flange stationary. The clutch flange which
is splined to the low sun gear holds the sun gear
stationary. Drive then is through the input shaft,
0 the reverse sun gear to the long pinions to the
shorl pinions which are in mesh with the low sun
gear. Since the low sun gear is held stationary
with the brake band applied, the short pinions
will walk around the low sun gear and as they
walk around the sun gear they carry the output
shaft to which they are attached with them at a
reduction of 1.82 to 1.

The transmission will automatically shift to the
high range at approximately 12 to 42 mph de-
pending to what extent the accelerator pedal is
depressed. When this shift ocours, the brake
band is released and the ¢luteh is applied which
locks the planatary system causing it lu rotate
as a unit. With the clutch applied, the clutch hub
which is splined to the input shaft is tied to the
elutch flange through the medium of the clutch
plates. The eclutch flange is splined to the low
sun gear. The low sun gear is meshed to the
short pinions, the short pinions are meshed with
the long pinions and the long pinions are meshed
with the reverse sun gear which is splined to
the input shaft. Drive then is through the input
shalt to the reverse sun gear to the long pinions,
to the short pinions to the low speed sun guar,
Since the low speed sun gear is locked o the
input shaft through the elutch flange, eclutch
plates and eluteh hub, the entire unit will revolve
as a mass giving high range.

Emergency low, reverse and neutral operation
remain the same as before.

THE HYDRAULIC SYSTEM
Oil Supply

Eleven quarts of Automatic Transmission
Fluid “Type A" arc carried in the oil sump and
converter to operate the transmission and its
hydraulic controls.

0il Pumps

Two oil cireulating pumps of the internal ex
ternal gear type are incorporated in the trans-
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mission design. The transmission {ront pump has
the greater capacity and is driven by the engine,
The transmission rear pump has less capacity
and is driven by the output shaft.

The requirements of the front pump are
greater because when starting the car and when
operating at low road speed or in reverse, the
pump must be of adequate size to immediately
furnish all the oil needed at required pressures.

The rear pump ecan be smaller because its out-
put is not fully used until the car has reached
a speed of approximately 15 mph, road load in
Drive range. The capacity of the smaller pump
is sufficient at this time, due to ils rpm, to furnish
all the oil needed at required pressures.

The rear pump is required to operate the low
range band when pushing or towing the car to
start the engine.

A pressure regulator valve controls the out-
put of the pumps. At times either one or both
pumps are used to supply the requirements of
the transmission,

Controls

Range selection within the transmission is ac
complished by means of a control lever under
the steering wheel connected lo a manual valve
inside the valve body in the transmission.

Main Valve Body

The main valve body has been changed on the
1953 Powerglide 1o include additional valves and
feed lines required m the 1953 Powerglide unit.
The manual selector valve and pressure regulator
valve, which are still retained in this body, have
been redesigned. In addition a high clutch—low
servo valve, converter pressure regulator valve
and a povernor pressure cut-off valve has been
added to the main valve body. The pressure relicl
valve incorporated in 1950-52 valve bodies has
been eliminated.

Early in 1953 Powerglide transmission produe-
tion a change was made with transmission serial
number, LT 2151-M27D), in the valve body and
the pressure regulator valve, Another change was
also made with transmission number LT 41170B-
12D, in the converter pressure regulator valve
and the converter pressure regulator valve spring.
Figure 157 identifies oil passages of the valve hody.

Pressure Regulator Valve

The pressure regulator valve is operated by
oil pressure acting against calibrated spring pres
sure and has the following functions:

1. It regulates the pressure of the front and
rear pumps.

2. It keeps a constant supply of oil te the con-
verter when the engine is running and pre-
vents oll draining out of the converter when
the engine is not running.
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The pressure regulator valve operates in the
following manner:

When the engine is not running, the position
of the pressure regulator valve is as shown in
Figure 158. When the engine is started, the front
pump starts pumping oil to the manual control
valve and the pressure regulator valve, The oil,
under pressure, enters the pressure regulator

valve in the area between the sceond and third
land on the valve through the check valve and
then back to the pressure regulator valve be-
tween the first and second lands on the valve.
Due to differences in diameters of the first and
second lands on the valve a pressure differential
i built up which causeg the valve to move over-
coming the pressurc regulator valve springs. As
the valve moves, the second land uncovers the
converler {eed line orifice (Hg 159), As pressure
differential continues to build up the valve moves
far enough to allow the valve to regulate front
pump pressure by dumping into the suetion line
al the valye third land. The regulator valve will
continue lo move back and forth regulating the
pressure of the oil pump.

A new pressure regulator valve with an in-
ternal plunger (2nd type) entered production
with transmission number LT 2151 M-27D, dil-
fers in operation from the first type. This new
pressure regulator valve has a small orifice
through which oil, under main line pressure,
flows into a chamber inside the valve and above
the plunger, As pressure increases the plunger
and pressure regulator tend to expand or sepa-
rate and this foree, aided by the force due to the
differences in the diameters of the first and sec-
and lands of the valve, moves the valve spring as
shown in figure 160. The pressure regulator moves
to open the convertler [eed and continues o move

——

Fig. 158—Pressure Rogulator Valve—Engine Not Running

Fig. 159=Prossura Roguloter Valve—Engine Running



Fig, 160—Second Type Pressure Regulotor Valve

back and forth to regulate front or rear pump pres-
sure as the easc may be. The internal plunger
remains in the position shown in figure 160

In automatic drive range, as governor oil pres-
sure increases, it will aid in regulating main line
pressure due to the governor oil pressure acting
on the lower outer surface of the pressure regu-
lator valve, tending to move the regulator valve
against the regulator valve springs. Since gover-
nor pressure is never greater than mainline pres-
sure the plunger in the regulator valve remains
in the position shown in figure 160, The first and
second type pressurce regulator valves are not
interchangeable.

Converter Pressure Regulator Valve (fig. 157)

When the eagine is started oil is directed to
the converter through an orifice uncovered by
the pressure regulator wvalve. Oil eirculates
through the converter and is returned to lubri-
cation through an orifice restricted by a con-
verter pressure regulator valve. This valve is
designed to prevent excessive pressure build up
in the converter and opens at 43 to 58 pounds
per square inch of pressure. When pressure in
the converter builds up to this extent, the valve
opens and increases the orifice arca into the
lubrication line thus maintaining a controlled
pressure within the converter,

A second type converter pressure regulator
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valve was incorporated in the valve body with
Powerglide transmission number LT 41170-B-
12D. The previous valve provides a restricted
opening from 0 psi to a full opening at converter
pressure of 43-58 psi. The second type valve is
similar in operation except that it seals oil in the
converted up to a pressure of approximately 10
psi at which time it opens slightly to provide a re-
stricted ape . The full open pressure remains
the same at 43-58 psi. The diameter of the re-
stricted opening is 010" smaller in the new valve
body. The first and second type converter pres-
sure regulator valves are interchangeable

Pressure Regulator Governor Valve (fig. 157)

To assist regulation when in "D" range, vari-
able governor pressure 1s directed to the end of
the main pressure regulator valve through a
pressure regulator guvernor valve. This addi-
tional pressure assists in keeping line pressure
at a minimum in “D” range where extreme pres-
sures are nol required. When in “L" (emergency
low) or "R” (reverse), line pressure is applied
against the opposite end of the pressure regu-
lator governor valve which shuts off the governor
pressure passage to the main regulator valve al-
lowing a greater pressure to build up in the sys-
tern belore regulation by the main regulator
valve,

Maodulator (fig. 157)

The vacuum modulator is attached lo the
transmission and conneeted through tubing to
the manifold of the engine resulting in its being
sensilive to engine vacuum. Spring pressure is
applied to the top of a diaphragm which bears
against a two plece (inner and outer) hydraul;
plunger which in turn bears against the trans-
mission modulator control. The control lever
rests against the end of the pressure regulator
valve and assists the pressure regulator springs
in regulating pressures within the transmission
as a resull of load requirements which affect
engine vacuum,

When requirements are light a strong vacuum
is imposed which lifts the diaphragm, com-
pressing the diaphragm spring and relieving
pressure on the end of the regulator valve allow-
ing it to regulate within range of the regulator
springs. As load requirements are increased and
vacuum decreases, the diaphragm is depressed
by the diaphragm spring which applies pressure
to the pressure regulator valve through the
madulator control lever. The pressures within
the system therefore increase to balance this ad-
ditional pressure by the modulator, When the
transmission is in low or reverse, additional pres-
sure is required to hold the bands. To obtain this
pressure [or the low or reverse band, oil is chan-




TRANSMISSION 7-90

Fig. 161 =Gavernar
1. Sleeve Oil Scal Rings 3. Valye 5. Thrust Cap
Z Sleeve 4, Woight Assemblies 6. Weight Ping

neled by the manual valve through the aceumu-
lator to the hydraulic modulator. This oil, ad-
mitted between the inner and outer plunger
separates the two plungers, which in turn apply
pressure through the modulator control lever to
the end of the pressure regulator valve, The ad-
ditional pressure on the regulator valve causes
it tn regulate at higher pressure, thus, pressure
is built up within the system for additional band
holding power.

Aceumulator (fig. 157)

The accumulator which functions in low and
reverse is simply a surge chamber to cushion the
band application when shifting from automatic
drive to emergency low with the car in opera-
tion or when shifting into either emergency low
or reverse with the car standing still.

High Clutch Low Servo Valve (fig. 157)

To further assist in cushioning the automatic
downshift from high to low range, a high clutch
low servo valve is incorporated in the release
side of the low servo circuit. This is a spring
loaded valve with an orifice to retard servo re-
lease from 0 to 65 psi. Low servo apply pressure
when it exceeds the 85 psi will cause the valve to
unload by overcoming orifice spring load. This
valve, therefore, allows for a soft initial band
application at the time of down shifting.

Governor

The governor (fig. 161) which is driven by the
output shaft of the transmission whenever the
car is moving causes the transmission, when the
selector lever is in automatic drive “D" range to
be speed-conseious; i.e. it initiates the ghift from
low to high.

The governor vonsists of a single plunger type
valve and two sets of governor weights acting
upon this valve. This construction actually pro-
vides a rolating pressure regulator. Two weights,
producing a two stage pressure curve, arc used
to provide a pressure range, which will produce
shifts at the desired speeds. The effect of centrifu-
gal force on the combined weights affects the
governor pressure at the lower speeds When
the large outer weights hit their stops only the
smaller inner weights in combination with their
springs determine pressure at the higher speeds.
0il under pressure is delivered from the trans-
mission rear oil pump dircctly to the governor
where it is regulated and directed to the shifter
valve in the throttle valve body and to the pres-
sure regulator governor valve lo regulate main
line pressure affecting the aulvmatic shift.

Action of Check Valve (fig. 157)

The cheek valve in starting is closed to the rear
pump pressure line as the rear pump does not
attain sufficient volume and pressure to be cffee-
tive, The higher pressure from the front pump
holds the valve closed and prevents the oil from
the front pump bleeding ofl through the rear
pump, When the car speed is above approxi-
mately 15 mph road lead, the rear pump rotates
fast envugh to create suflicient pressure Lo oper-
ate the Lransmission. At this time the rear pump
overcomes the front pump pressure, opens the
check valve to rear pump pressure and closes
the valve to the front pump pressure line. The
rear pump then supplies oil to the main pres-
sure regulator governor valve to the main pres-
sure regulator valve which in combination with
pressure differential between the lst and 2nd
lands of the main pressure regulator valve forces



Fig. 162—Drive Clutch Relief Valve

the valve further against the regulator spring
Its effeet, however, is dependent on engine
vacuum. This movement opens the front pump
regulating port, bleeds the front pump to the
suction line and drops ils vil pressure. The fronl
purmnp is now idling and requires practically no
power to drive it. The use of the smaller rear
pump at higher speed conserves horsepower,

Drive Cluteh Relief Valve

In reverse and neutral, the low range drum
and direct drive clutch piston revolve at high
speeds. This speed rotation could ercate sufficient
centrifugal force in the oil remaining in the
cluteh apply chamber to partially engage the
elutch, However, to prevent this, there is a elutch
relief valve that is part of the piston assembly
(fig. 162). This reliel valve is a steel ball which
is retained by stoking in a hole, slightly larger
than the ball, drilled from the front side of the
piston. The rear end of the hole provides a seat
and orifice leading to the rear of the piston.

In the clutch apply position, oil pressure holds
the ball on its seat blocking off the orifice. When
the eluteh is in the released position, the centrifu-
gal force of the rotating cluteh assembly forees
the ball off its seat allowing any oil that may be
trapped between the piston and drum to be dis-
charged through the orifice to the rear of the
piston

HYDRAULIC OPERATION
Automatic Drive Range

When starting with the selector lever in “1)”
(fig. 163) range, pump pressure is directed to the
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manual valve which is so positioned to open
pressure passages to the apply side of the low
servo and to the low drive valve body, With pres
sure applied to the low servo the vehicle starts
out in low range, As the vehicle starts to move
the rear pump begins to operate as does the
governor sinee each 18 driven by the output
shaft, Depressing the accelerator pedal allows
throttle valve pressure to get behind the shifter
valve in the low drive valve body. This pressure
plus spring pressure holds the shifter valve
closed, until sufficient pressure is built up by
the governor at which time the shifter valve
moves opening a passage to the clutch assembly
to main line pressure. Main line pressure is also
directed to the release side of the low servo
piston which balunces the piston and permits
the low servo spring to release the brake band
and places the transmission in high range.

Now let's look at the forces which make
this automatic shift possible and how it is
accomplished.

The governor driven off the outpul shall of
the transmission at a speed proportional to car
speed supplies hydraulic pressure to the shifter
mechanism. Part of the output from the rear oil
pump flows through the governor, and the pres-
sure of this oil balances the force of the centrifu-
#al weights, The faster the governor spins, the
greater is the pressure required to hold the
governor valve in equilibrium. Therefore, as car
speed increases, the hydraulie pressure from the
governor to the shilter mechanism also increases
until it reaches main line pressure,

The shifter mechanism includes a throttle
valve, throttle valve spring regulator, regulator
valve and shifter valve, The shifter valve con-
trols the flow of oil to or from the high clutch.
The position of the shifter valve is controlled by
two opposing forces, one the hydraulic pressure
from the governor and the other throttle valve
pressure. The throttle valve pressure which con-
trols the shifter valve is regulated by the throttle
valve. Main line oil flows through the throttle
valve and imposes pressure on the inner face of
the throttle valve to oppose the force of the valve
spring. The spring force is affected by engine
throttle position through linkage 1o a lever that
presses on the throttle valve spring regulator.
As the throtlle is opened, the pressure required
to oppose the spring force inereases, and there-
fore the pressure of the oil flowing from the
throttle valve increases. The oil from the throttle
vilve flows to the regulator valve, where the
pressure is imposed on the large end of the
shifter valve, opposing the force of the gavernor
pressure, The position of the shifter valve is con-
trolled by these opposing pressures. The shifter
valve has three machined cylindrical surfaces, a
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large diameter on the throttle valve pressure side
and two smaller diameters at the opposite end.
These two smaller diameter surfaces, or lands,
and the space between themn perform the valve
funetion, opening or closing off passages accord-
ing to the position of the valve.

When the pgovernor pressure is great enough,
it moves the shifter valve to open the high clutch
line to main line, thereby pulling pressure on
the clutch and releasing the low band. When a
reduction in speed causes the governor pressure
to drop off sufficiently the pressurc opposing the
governor pressure moves the shifter valve to
clase off the main line pressure and open the high
cluteh line to an exhaust port, thereby relieving
the pressure on the clutch so that the clutch is
disengaged and the low band is applied. Band
application 1s delayed slightly i that oil on the
release side of the low servo piston must be ex-
hausted through the high clutch low servo valve
which cushions the band application. Downshift-
ing slso may be caused by opening the throttle
sufficiently. In this case, the increased throttle
valve spring force results in higher pressure from
the throttle valve and a conscquent greater foree
on the plunger to overcome the governor pres-
sure. Above about 37T mph, the governor pressure
has increased to a point al which it cannot be
avercome cven with the accelerator pedal pressed
to the floor.

The shifter valve is designed so that it will not
“hunt,” that is, move back and forth, when the
transmission is at a shifting paint. For example,
when the governor pressure is great enough to
cause a shift from low to high, the valve will
begin tn move as soon as there is a slight ad-
vantage in governor pressure force, Bul, as soon
as the valve has started to feed main line pres-
sure to the high cluteh, there is an additional
force tending to move the valve to its new posi-
tion. This is accomplished by having different
diameters for the two lands of the valve. The end
against which the governar pressure is imposed
is smaller than the end adjacent to the plunger.
The governor pressure imposed on the small
end of the valve and on the hack side of the
large end of the valve. The valve begins to move
as soon as the force of the governor pressure
times the arva against which it presses is greater
than the spring force and throttle valve pressure
on the oposite side of the large end of the valve.
However, as soon as the valve has moved {o its
new position, there ix hydraulie fluid under pres-
sure between the two small land diameters, This
is the main line pressurc that is heing fed to the
clutch, As the valve moves it also moves the
throttle wvalve regulator wvalve agamsi its stop
which cuts off T, V., pressures to the large end of
shifter valve. Throttle valve pressure will have
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to increase substantially before the valve will be
able to move against governor pressure. This is
the feature that prevents hunting between low
and drive. The mainline pressure between the
small lands on the shifter valve adds a small net
force due to difference in land diameter to the
effect of the governor pressurc and helps hold
the valve in its new position. Moving the valve
under the influence of governor pressure and
then having an additional differential holding
pressure come into effect provides a snap action
in movement of the valve.

The same effect is produced in moving the
shifter valve from the high to the low position.
In this case, it is necessary {or either spring pres-
sure ur spring and throttle valve pressure on the
regulator valve to be great enough to overcome
the effect of the governor pressure as well as
the added differential force of the pressure be-
tween the small lands of the shifter valve Of
course, as soon as the valve moves, the high
clutch line is dumped into the sump and the
pressure between the ends of the small lands
of the valve is dissipated. This has the effeet of
a sudden increase in the net force tending to
hold the valve in its new position, thereby pro-
viding a snap action.

Dumping of the high clutch is controlled by two
valves, the primary and secondary exhaust valves
(fig. 1687). The primary valve is sensitive to main-
line pressure and therefore is affected by engine
load conditions. The secondary valve is sensitive
to governor pressure and therefore is affected
by vehicle speed. Under load conditions which
provide mainline pressures greater than 90 psi the
primary valve overcomes it spring and forces the
high clutch to exhaust through a .080” orifice. At
closed throttle, low speed downshifts, the main-
line pressure will be less than 90 psi and the
valve spring will open the valve allowing unre-
stricted exhaust for the high clutch. Part throttle
downshifts which oecur at 20-30 MPH, line pres-
sure closes the [ree exhaust and the secondary
valve provides a wvariable rate of exhaust by
means of three holes in its perimeter. These ex-
haust holes are calibrated for size and location
in such a way that as higher speed downshifts are
made more exhaust area is provided. The align-
ment of these exhaust holes with the high clutch
exhaust is maintained by governor pressure im-
posed on end of the secondary exhaust valve, By
providing greater exhaust area at higher speeds,
faster release of the elutch is obtained. This faster
release prevents simullancous engagement of the
low band and clutch which would occur if the
rate of clutch release was too slow. Simultaneous
engagement would provide rough shifts which
would be detrimental to transmission life, The
secondary valve exhaust passage will vary from
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completely closed at low speed 15 MPH, low gov-
ernor pressure, to the largest of the calibrated
exhaust holes at high governor pressure 35 MPH,
Close throttle, low speed downshifts which oceur
at pressure less than 90 psi line pressure are
improved by fast disengagement of the clutch
which permitted by full exhaust area at less than
90 psi.

The main function of the primary valve is to
close off free exhaust during downshifts which
oceur under load and speed conditions which are
s0 severe that the converter alone cannot absorb
the shock and require precise timing between the
disengagement of the low band and engagement
of the high clutch. Downshifts made at 30-40
MPH require rapid disengagements of the high
cluteh and under these conditions the secondary
valve has overcome its spring permitting the free
exhaust desired.

When the throttle is not yet wide open, and the
accelerator pedal is not quite to the floor, there
is @ definite resistance to further movement of
the accelerator pedal, this resistance being fur-
nished by a detent spring. The detent spring is
a helical spring in the shifter valve body. Further
movement of the aceclerator pedal against the
resistance of the detent spring moves n detent
valve and dircets throttle valve pressure to the
large diameter plunger. This pressure imposed
on the plunger will move the shifter valve to
eause a down shift, provided the vehicle speed
is no greater than 37 mph. For example, with the
accelerator pedal pressed to the floor, the trans-
mission will downshilt at a speed of 37 mph ar
less, but it will not upshift again until the vehicle
speed reached 42 mph. The reason for this is
that in high the governor pressure has the help
of the hydraulic force differential betwecn the
ends of the shifter valve in keeping the valve in
the high position, and therefore, the wvehicle
speed must decrease to 37 mph before the gover-
nor pressure is low enough to allow a shift, On
the other hand, with the transmission in low, the
governor pressure no longer has the help of the
differential hydraulic force in the valve, and
therefore it is necessary for the vehicle speed
to reach 42 mph before the governor pressure is
great enough to move the shifter wvalve into
high position,

To provide smooth shifting, it is desirable that
the main line pressure be sensitive to engine load
and road speed. To accomplish this, governor
pressure is imposed on the inner end of the
transmisgion main pressure regulating valve in
“D" range only. As vehicle speed increases,
OVErnor pressure increases and eauses move-
ment of the transmission pressure regulaling
valve to provide a lower pressure regulation.
Since higher pressure is required in low and re-

verse, a5 soon as the transmission is shifted o
one of these positions, the contrel valve shuts
off the governor pressure from the regulator valve,
thus allowing the pressurc to risc.

Emergeney Low Range

As in the drive range the front pump supplies
the oil pressure requirements of the transmission
up to approximately 20 mph, road load, by which
time the rear pump has built up sufficient pres-
sure to overcome the front pump pressure which
then idles and discharges into the suction line.

In the following deseription we will concede
that the cur has speed in excess of 20 mph, road
load, at which time the rear pump is in aperation
and the front pump is discharging into the suc-
tion line, The controls operate as shown in
Figure 164,

Qil flows from the rear pump to the pump
check valve closing off the front pump pressure
line and then to the pressure regulator valve and
to the manual valve. The manual valve is so posi-
tioned to route this oil to the apply side of the
low servo piston. Oil from the pump is also routed
through another port of the manual valve to the
aceumulator and to the pressure regulator gover-
nor valve causing this valve to move to close off
governor pressure to the regulator valve, From
the aceumulator, oil is directed to the hydraulic
muodulator assembly foreing the inner and outer
plungers apart thereby increasing the pressure
exerted against the modulator control lever. This
increased pressure plus closing of governor pres-
sure passage to the pressure regulator causes the
pressure regulator valve to regulate at a higher
pressure, regardless of throttle and vaccum con-
ditions, which firmly holds the low servo band
applied. Oil pussing into the accumulator, which
acls as a surge chamber, retards the flow of oil to
the modulator and subsequent build up of pres-
sure, enough to allow a gradual band applies i

Reverse

In reverse, the fronl Lransmission pump sup-
plies the hydraulic system with oil. The controls
operates as shown in Figure 165,

0il flows from the front pump Lo the pressure
regulator valve and then to the pump check
valve closing the rear pump pressure line so that
the front pump pressure does not exhaust through
the rear puinp. The manual valve is so positioned
as to direct oil to the rear servo to apply the
hand, and at the same time, oil is directed
through the aceumulator to the hydraulic modu-
lator to cxert pressure through the modulator
control lever 1o the pressure regulator valve.
The regulator valve regulates at a higher pre
sure to firmly hold the reverse band appl
regardless of throttle and vacuum eonditio
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Neutral ,

In neutral the manual valve is positioned as
shown in Figure 166. Oil is blocked from entering
the pressure lines to cither the servo pistons or
the clutch, leaving the bands and clutch released
and the transmission in neutral. Oil to the pressure
regulator valve, however, allows opening of the
converter feed line and lubrication system.

Converter Feed and 0il Cooler

Qil from the pressure regulator is fed to the
converter through a metering orifice. This oil is
directed through the clearance passage between
the stator support and the pump hub, and is
delivered into the converter between the stator
and the pump. Oil leaves the converter between
the stator and the turbine and flows inside the
stator support to the valve body where it enters a
passage leading to the converter pressure regulat-
ing valve and thence into the lubrication line
and cooler,

Lubrication System

Oil leaving the converter goes through the con-
verter pressure regulator valve to the lubrication

line and thence to the lubricating by-pass valve,
When oil temperatures are below 240°F, a bi-
metal strip opens the by-pass valve allowing oil
to go directly into the lubrication system. When
oil temperatures are above 240°F the bi-metal
strip allows the by-pass valve to close. With the
by-pass valve closed oil is eirculated through the
oil cooler to cool the oil to a satisfactory operat-
ing temperature. The cooled oil then returns fo
the transmission and into the lubrication system.
The oil cooler is a water cooled heat exchanger
with water being supplied by the engine cooling
system.

Oil 1s continually being fed to the lubrication
system by the converter and is directed through
lubrication passages lo the low range drum bush-
ing and clutch plates, to the rear transmission
case bushing, planctary gears and carrier and
to the universal ball jeint and transmission rear
bearing and the pilot bearing on the input shaft.
A lubrication pressure relief valve which opens
when pressure exceeds 16 to 22 psi prevents a
build up of back pressure in the converter. Both
the [ree wheel clutch on the stator and the tur-
bine bushing are lubricated by immersion in oil
in the converter,

MAJOR SERVICE OPERATIONS

Remaoval

The removal of the early 1953 Powerglide
transmission assembly from the vehicle remains
the same with two exceptions, one is that the
throttle valve control rod must be disconnected
from the throttle valve control outer lever assem-
bly. The other is that the converter assembly is
no longer secured to the stator support with a
retaining ring. Therefore, a converter assembly
holding tool, J-5384, has been developed to elim-
inate the possibility of this assembly falling out.
1t is installed on the converter housing (fig. 169)
and holds the converter assembly in place during
the removal of the transmission from the vehicle.
In addition the transmission support cross-mem-
ber was made removable to facilitate removal.

Early in 1953 production the transmission hole
cover was eliminated from the body, As a result
of these changes the Powerglide lransmission
must be removed as follows:

1. Jack up car and install stands front and rear.

2. Remove the two {ransmission supporl assem-
bly to transmission attaching bolts and install
support bar or cradle to support engine and
raise approximately one-half inch.

. Hemove hand brake pull rod, cross shaft and
break the universal joint.

4. On convertible models,
a. Disconnect gear shift control long rod,

=

throttle valve control rod, speedometer
cable and modulator pipe from transmis-
s1on.

b. Remove transmission support assembly
eross member and support retainer,

¢. Raise engine as high as possible, lower

Fig. 189—Converter Assembly Holding Taol
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torcque tube as far as possible, remove rear
half of universal joint, then lower tr
mission approximately two inches.

d. Disconneet oil cooler pipes from trans-
mission through access provided in floor
pan

On all other models,

a. Loosen exhaust pipe at manifold.

h. On early 1853 models, remove brake main
cylinder pipe from clip in second cross
member grasp pipe at this point and
spring back approximately four inches. On
later models pipe is redesigned and this is
not necessary.

e. Disconnect and remove second cross mem-
ber, slide out to the right side
d. Disconnect modulator pipe and trans-
mission control long rod, throttle valve
control rod and speedometer cable

e. Lower engine and transmission approxi-
mately one and one half inches.

f. Disconnect oil cooler lines from trunsmis-
sion and disconnect lines from clips and
move ends out to right side.

Raise the torque tube as high as underbody

will permit.

Remove converter attaching bolts

Remove all transmission attaching bolts ex-

cepl three top ones.

Position hydraulic jack to which tool No.

J-5214 and J-5526  bracket have been

mounted. Raise jack and fasten transmission

handling equipment to transmission.

Remove three top transmission attaching

bolts through toe pan inspection cover.

v slightly and install
4

Move Lransmission Lo re
converter holding tool

Lower transmission on jack and remove from
under car.

Disassembly

1

Place transmission in assembly fixture J-3361.
NOTE: Cleanliness is an impertant factor

in the overhaul of the transmission. Before
attempling any disassembly operation,

the exterior of the case should be thor-
oughly cleaned to prevent possibility of
any dirt getting inta the transmission.
During disassembly all parts should be
tharoughly cleaned with cdeaning solvent
and all parts air dried. Wiping cloths ar
rags should not ho used to dry parts as

lint may be deposited on the parts which

will cause later trouble.

Remove converfer assembly holding teol,
J-5384, and converter assembly.

Remove right side cover and gasket. Remove
oil pump suction screen.
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Fig. 170—Removing Low and Drive Yaive Body

4. Remove transmission low and drive valve
body assembly (fig. 170). Remove
NOTE: The throttle valve control outer
lever assembly should not be removed
af this time as it retains the throttle valve
inner lever assembly to cover.

ket

5. Remove modulator assembly bolts and lock-

washers and remove modulator assembly and
pasket.
CAUTION: When removing modulator
housing be careful hydraulic modulator
pistons do not fall ovt and become
damaged.

6. Remove the servo cover bolts and lock-

washers, and remove servo cover assembly
and gasket.
CAUTION: Reverse servo spring, pressure
regulator valve springs ond low servo
piston refurn  spring exert pressure
againsl this cover; therefore, care should
be taken when this cover is removed lo
maintain o pressure ogainst it lo elimi-
nate the possibility of cover breakege.

7. Remove reverse servo spring and pressure

regulator valve springs and remove pressure
regulator valve,
CAUTION: Handle this valve carefully and
lay aside so as to preven! damage. Do
not drop plunger when removing second
type pressure regulator valve.

8. Remove low band adjusting serew cover,
loosen low band adjusting serew lock nut
using tool, J4277, and tighten low hand
adjusting serew to hold clutch assembly in

place.
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23.

25.

26.

Turn puller handle clockwise to force the
planet output shaft out of rear bearing. Dis-
connect tool J-918 from outpul shaft and rear
face of transmission and remove planet car-
rier assembly through front of case.
Remove reverse brake drum.

. Using tool, J-4277, loosen reverse servo ad-

justing screw lock nut, back off adjusting
screw and remove reverse brake band assem-
bly and reverse servo piston,

Hemove the rear pump attaching holts and
loek washers and remove rear pump assem-
bly and gasket.

Remove the lubrication pressure relief valve
from the transmission case (fig. 173).

“0” Ring Seals

“0" ring seals in the transmission are used to
provide positive sealing of oil pressures within
the transmission. It is imperative that these “0"
ring seals be replaced during an overhaul or
whenever an “O" ring seal 1s removed.

Whenever new “O" ring seals arc installed, the
following procedure should be followed to insure
proper installation.

2

-
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Refore placing ring in groove, make
sure ring is free from lwists, This can be
done by placing ring on a flat table. Table
surface should he clean so it will not deposit
any dirt or grit on the ring.

. When handling the ring during installation,

be careful not to twist the ring, Place one
side of the ring in the groove and then pull
the opposite side straight back, being careful
nol to twist the ring, and place it in the
groove,

Belore the outer part is placed over the inner
purt and “O” ring seal, the "O" ring should
be in full contact with the side of the groove
which is last 1o enter the outer part. This
position may be obtained by inserting a
smooth-edged Mal tool between the “0O” ring
and leading edge of the groove and running
the tool circumferentially around the groove.

CAUTION: in working the Q" ring against
the trailing edge of the groove, do not
use a screwdriver or any sharp tool which
might ! or obrade the surface of the
0" ring.

When assembling the two parts avoid using
a twisting motion,

. Before assembling, the two parts and the “O”

ring seal should be well lubricated using
Automatie Transmission Fluid, “Type A"

OVERHAULING UNIT ASSEMBLIES

1, Parts to be assembled should be thoroughly
cleaned of metal chips, dirt or foreign ma-
terial, Sharp edges must be slightly broken
and all burrs removed.

CONVERTER
Disassemhly

1 Place converter assembly on bench and re-
move converter cover attaching lock nuts
and bolts. With a small punch drive two split
dowel pins out of converter cover,

2. Remove converter cover, turbine assembly,
stator assembly, stator thrust washers and
converter pump thrust washer.

3. Remove the thrust washer from the hub of
the turhine,

4. Remove “O" ring seal from converter cover.

3. Figure 174 shows layout of converter parts.

6. Remove stator race from the stator assembly.

7. Remove the snap ring and over-run cam re-
taining thrust washer,

CAUTION: Exercise care when separating
the parts so that the cam rollers, springs
and guides do not become losf,
8, Remove cam rollers, springs and guides.
9. Remove snap ring and the over-run cam

roller and spring retainer.

CAUTION: Exercise care that the over-run
cam does nol become disengaged from
the stator hub and become damaged.

10. Figure 175 shows layout of stator parts.

Inspection

1. Wash all parts in cleaning solvent (air dry)
CAUTION: Do not use rags fo dry parts.

2. Inspect converter pump hub mner and outer
surfaces for galling or scoring,

A Tnspect converter pump thrust washer for
galling or scoring,

4. Check converter pump vanes lor looseness
or damage,

5 Tnspeet turbine hub and turbine thrust
washer for galling or scoring.

6. Check turbine vanes for looseness or damage.

7. Inspect converler cover bushing for galling,
seoring or excessive wear,

8. Inspect stutor race and cam rollers for galling
or seoring.

9. Inspect cam springs for distortion and spring

puides for excessive wear or damage.
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Fig. 174—Layout of Converter Parts

1. Converter Housing & Pump Assembly 3. Stator Thrust Washers & Turhina Thiust Woshar
2. Converter Pump Thiust Washar 4. Stater Assmmbly 7. Converter Cover Assembly
5, Turbine Assambly

]
A
1
Fig. 175—Lo,
1. QverRun Cam Retaining Ring 4. Over-Run Cam Springs 7. Siator
2. OverRun Com Thrusl Washer 5. Over-Run Cam Roller Guides B, Over-Run Com Roller and Spring Refainer

1. Stator Race & Over-Run Cam Roller . Over-Run Cam Retaining Ring
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Inspect over-run eam thrust washer and over-

run cam roller and spring retainer for exces-

sive wear or damage.

11. Inspect stator thrust washers for galiing,
searing ar excessive wear.

12, Inspect stalor vanes for looseness or damage,

1-5381

Fig. 176=Romoving Converter Caver Bushing

REPAIRS

CONVERTER COVER BUSHING
REPLACEMENT

A precision type converter cover hushing, part
number 3702078, should be used for field service

#ig. 177 =Replacing Converter Cover Bushing

replacement. This bushing is of high quality with
close tolerances of fit and will not require ream-
ing after ingtallation.

Should the converter cover bushing, during an
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overhaul Inspeetion, show evidence of being
galled, scored or excessively worn, it may be re-
placed easily and accurately using the following
procedures:

1. Insert converter cover bushing remover, tool
J-5381, in bore of bushing and turn puller
serew clockwise (fig. 176).

2. Place new hushing on pilot end of converter
cover bushing replacer, taol J 5382, and press
bushing into position (fig. 177).

Fig. 178=Curvalure of Spring Retai

Assembly

1. Assemble over-run cam roller and spring

retainer to stator so that the prongs of the
retainer are pointed toward the rear of the
stator, Install retaining snap ring, making
sure it is properly seated in groove.
NOTE: The front of the stator can be
identified by the vanes. The vanes are
thicker at the front than they are ot the
rear, The letters “Front™ are also cast in
the stator for ready identification.

2, Assemble cam rollers, springs and guides in
cum pockets,

NOTE: Spring guides are curved and this
curvature should fit the curvature of the
unit (Ag. 178).

3. Install over-run cam thrust washer and re-
taining snap ring. Be sure that snap ring is
properly seated in groove,

4. Coat stator race and loading tool, J-5930,
with & light film of oil; then place stator race
on pilot end of loading tool and carefully
rotate stator over tapered end of loading tool
and stator race (fig. 179). Be ul not o
dislodge rollers,
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Fig. 179 Use of Loading Tosl ta Assemble Staler

NOTE: Carefully rotate stator in free
wheel direction (clock i
the possibility of dislocating cam rollers.

5, Check operation of stator. Stator should free
wheel in clockwise direction when viewed
from the front.

6. Place converter pump on bench.

7. Install thrust washer to converter pump hub.
Be sure that the tabs are engaged in the
notches of the hub flange.

8. Assemble both thrust washers to stator and

install to converter pump as an assembly.

CAUTION: Be sure thaf the cul-outs in the

Fig. 180—Insfalling Converter Cover fo Pump

9. Install

over-run cam roller and spring retainer

are facing upward. In other words, toward

the turbine,

thrust washer on turbine hub and
assemble turbine assembly to converter pump,

10. Install new “O" ring seual on converter cover.

11. Align dowel pin holes in the converter covor
and the dowel pi in the converter pump
and install converter cover assembly (fig. 180),

12, Install converter pump to converter cover
attaching bolts und lock nuts and tighten
to 15-20 It Tbs,

cLuTcH

Disassembly

1, Remove clutch flange retainer ring and clutch

fiange retuiner.

2. Remove low sun gear and clutch flange as-

sembly from cluteh drum.,
Remove cluteh hub thrust washer, hub and
elu plates from clutch drum,

. Place clutch drum in bench press and install
piston spring  compression tool, J-5133, o
compress cluteh release spring.

Remave cluteh spring snap ring using snap
ring pliers KMO-410. Releuse pressure slowly
and remove eclutch spring seat and elutch
spring.

6. Foreibly rap the cluteh drum, face down, on

a wood surface to remove the cluteh piston.
Hemove piston outer ring scal from elutch
piston.

8 Remove piston inner ring seal from hub of

cluteh drum.

9, Figure 181 shows layout of cluteh drum

=

assembly.

spection
Wash all parts in cleaning solvent (air dry).
CAUTION: Do nol use rags o dry parls.

2. Inspect drum brake band surface for exces-

sive scoring or burning. Also, check

bushing for scoring.

Check the sieel ball in the elutch piston that

acts as a relief valve, Be sure that it is {ree

1o move in the hole and that the orifice lead-

ing to the rear of the piston ix open.

NOTE: Clutch piston is %" smaller in

diameter than piston in past models and

is, therefore, not interchangeahl

. Check fit of clutch Hange in drum slots.
There should be no appreciable radial play
between these two parts. Also cheek low sun
gear for nicks or burrs,

drum
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Fig. 181=Layout of Clutch Deum

1. Clutch Drum
2. Clutch Platen Innar Ring Seal

. Cheek elutch plates for burning or metal

pick up. Also check to see that composition
plates are a free fit over clutch hub and that
steel plates are a free fit in clutch flange.
NOTE: Steel plates are waved plates and

are not interchangeable with dished
plates used in past models.

6. Figure 182 shows layout of complete chiich
assembly.
REPAIRS

Clutch Relief Valve — Replacoment

1

Carefully inspect the ball retaming hole in
the clutch piston. Be sure that it is free of
all burrs and nicks and that the steel ball
seats perfectly on its seat

3. Clukch Fisten Quter Ring Seal
4, Cluteh Piston
5. Clutch Spring

6. Clufeh Spring Seat
7. Clutch Spring Snap Bing

2. Place steel ball in the retaining hole and
carefully stake around edge of the hole to
make sure that it will not come out.
CAUTION: Be sure that the ball is free to
maove after staking.

Assembly

1. Install new piston outer ring seal on clutch
piston being careful not to stretch seal. Lip
of seal should be installed so that it is toward
oil pressure side of piston.

2, Install new piston inner ring seal on inner
hub of clutch drum with lip of seal toward
bottom of piston pocket.

3. Place small amount of transmission oil on
inner diameter of elutch drum and onto seals.
Then carefully install piston into cluteh drum

8
/

3

000000008+
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Fig. 182<loyout of Clutch Awembly

1. Clurch Drum Assembly 4, Cluteh Hub
2. Uluteh Driven Plate

3, Clutch Drive Plate

5. Cluteh Hub Thrust Washer
6. Low Sun Guar and Clulch Flunge Assembly

7. Clutch Fange Relainer
8. Clulch Hange Retainer Ring
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Fig. 183—Checking Seating of Cluich Piston OQuler Seal

using a piece of feeler stock to insure s
ing of outer ring seal in elutch drum (fig. 183).

Install clutch spring and clutch spring seat.
Place unit in press and using tool, J-5133,
compress spring and install snap ring.

CAUTION: When compressing spring be
careful spring seaf does nol hang up in
snap ring groove which will cause dam-
age fo spring seal and groove.

Place the four equally spaced tabs on clutch
hub thrust washer into slots m elutch hub.
Then place clutch hub with thrust washer
on clutch flange with open side of clutch
hub up and install five steel and four com-
position plates alternately.

NOTE: When installing plates start with
a steel plate, The steel plates are waved
instead of being dished, therefore, they
may be installed with oither side toward
the lew sun gear and clutch flange
assembly.

Assemble clutch drum over clutch flange,
invert, and install clutch flange retainer and
clutch flange retainer ring.

. Check end play with feeler gauge between

cluteh Hange drive lug and drive slat in
drum. Maximum allowable end play is .013".

NOTE: Retainer rings are available in
three thicknesses, .055"-.064"—.073" to
control end play of sun gear and clutch
flange assembly in clutch drum.

MODULATOR
Disassembly

1. Remove hydraulic pistons and carefully lay
aside to prevent damage.

2. Remove modulator ovuler cover attaching
screws holding cover down against diaphragm
SPring pressure.

3. Remove diaphragm spring and diaphragm.

4. Wash all parts in cleaning sulvent and blow
out all vil passages.

CAUTION: Do not use rags to dry parts.

Inspection

1. Check diaphragm spring for distortion or
loss of tension.

2. Check diaphragm for wear or cracks that
would cause leaks.

3. Inspect modulator outer cover for cracks.

4. TInspect hydraulic pistons for nicks and make
sure they operate freely in modulator bore.

Assembly

1. Place assembly tool, J-5389, in hydraulic bore
of modulator, place diaphragm in position
and place diaphragm spring on diaphragm.

2. TInstall two 10-24x3” guide pins (part of Pilot
Stud Set J-3287) and install modulator cover.
Install attaching serews and tighlen securely

3. Install hydraulic pistons with crown toward
modulator lever and modulator diaphragm.

SERVO COVER

Disassembly, inspection and assembly remains
the same as in the past.

FRONT PUMP

Disassembly

1. Remove slator support from pump body.
2. Remove pump gears from pump body.

CAUTION: Care must be token when re-
moving and handling gears nol fo drop
or nick gears as these gears are nol heat
treated.

3. Remove "O7 ring [rom pump body,
4. Figure 184 shows layout of {ront pump parts.

Inspection

1. Wash all parts in cleaning solvent and blow
out all oil passages,

CAUTION: Do not use rags to dry parls,
2 Inspect pump pears for nicks or damage.
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Fig. 184—Loyout of Front Pump

1. Stator Support
2. Driven Geor

. Inspect stator support pump [ace for nicks

or being scored.

. Inspect pump body for nicks or being scored.

&

-

Fig. 185—Instaliing Pump Body Qil Saol

. Tnspect pump body oil seal for excessive

wear or damage or evidence of leakage.

. 1f oil seal is damaged or is leaking, pry out

and install new seal using seal driver, J-5386
(fig. 185).

. Inspect pump body bushing for galling or

scoring. Check clearance between pump

3. Drive Gear
4. Pump Body

5 "0" Ring Seol
6. Oil Seal

hody bushing and coverter pump hub (fig.
186). Maximum clearance 007",

. With parts clean and dry, install pump gears

and check:

a. Clearance between OD of gear and body
should be .00257-.0055".

b. Clearance between internal gear
crescent should be 0030097,

and

¢. With scale and feeler pauge check gear
end clearance, This clearance should be
0005 to .0015",

Fig. 186—Clearance Pump Body Bushing 1o Converter Pump Mub
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Assembly

1. Install new “O" ring seal in pump body.

2. Hemove gears from pump body, ol gen-
erously with automatic transmission oil and
install in pump body.

3. Assemble stator support through drive gear
aligning attaching holes;

REAR PUMP

Disassembly

1. Remove two flat slotted head screws and
remove pump body plate,

2. Remove pump gears, wash all parts in clean-
ing solvent, blow out all oil delivery holes
and inspect all parts for visible damage.

3. Install gears and check clearances, These
should be the same as in the front pump.

Assembly

1. Hemowve gears from pump bedy and oil gen-
erously with sufomatic transmission oil.

2. Assemble gears to body.

3. Install pump body plate and secure with two
slotted head screws. Tighten to 3%-3 ft. lbs.

VALVE BODY

Disassembly

1. Using pliers, J-4245, remove accumulator
special snap ring,

2. Remove accumulator valve spring washer,
valve spring and accumulator valve.

3. Remove accumulator valve body assembly
and accumulator piston from piston bore.

4. Remove accumulator inner and outer springs

and accumulator piston stop from piston
hare.

Remove the clutch low servo valve assembly
from valve budy.

L]

6. Place valve body assembly, face down, on
1wo wood blocks of equal thickness and with
a small pin punch drive the pressure regu-
lator governor valve relaining pin from the
valve body.
CAUTION: Valve body should be so posi-
tioned on the blocks as not to obstruct
removal of the pin. mwue

7. Remove pressure regulator governor valve
spring and valve from valve bore,

19
20
16

VITITT T

Snap Ring

Aceumulatar Valve Spring Waihar
Accumulator Yalve Spring
Aecumulator Valvs

Body Assembly

NP e

ton Stop
Piston Inncr Spring

Fig. 187—Layeut of Valve Bady
9. Accumulator Piston Outer Spring
10. Pluy
11, Tronsmission Manval Yolve
12, Pluy
13. Pressure Regulater Gavernor Valve
Spring Stop Pin

14, Pressure Regolulor Governor Spring
15 Prevsure Regulntar Gavernar Volve

~

18,

20,

. Canverter Prossura Regulator Yolve

Spring Stop Pin

Canverter Prossura Regulator Yalve
Spring

Converter Pressure Regulator Valve
Clutch Low Servo Valve Astembly
Clutch Drum Oil Seal Rings
Trainemissinn Valve Racy



8. Using a small pin punch drive the converter
pressure regulator valve retaining pin from
valve hody, remaove the converter pressure
regulator valve spring and valve from the
valve bore,

9. Remove the two clutch drum oil seal rings,

10. Figure 187 shows layout of valve bady parts.

Inspection

1. Wash all parts in cleaning solvent, air dry
and hlow out all oil passages.

CAUTION: Do not use rags to dry parfs.

2. Inspect accumulator valve body assembly for
scoring and make sure small fibre valve
operates freely.

3. Check accumulator body in valve body bore
to see that it operates freely.

4. Check accumulator piston for scoring and
see that it uperates freely in valve body bore,

5. Check accumulator valve for scoring and see

that it operates freely in accumulator body

bore.

Check springs for distortion,

Inspect clutch low servo valve assembly and

make sure that bakelite valve operates

freely.

8. Inspect converter pressure regulator valve
spring for distortion or damage.

9. Inspect converter pressure regulator valve
for galling or scoring.

10. Check converter pressure regulator valve
and make sure that it operates freely in
valve hore.

11. Inspect the pressure regulator governor
valve spring for distortion or damage.

12. Inspect the pressure regulator governor valve
for galling or scoring.

13. Check pressure regulator governor valve
and make sure that it operates freely in
valve bore,

14. Check oil seal rings for nicks or burrs and
make sure that they are free in ring grooves,
Also install rings in cluteh drum bore and
muke sure hooked ring ends have clearance,

~a

Assembly

1. Install accumulator piston inner and outer
springs, and piston slop in accumulator
piston. Then install accumulator piston as-
sembly in valve hady hore

2. Install accumulator valve and spring in ac-
cumulator valve hody assembly.

3. Install accumulator valve body assembly into
vilve body bore.

4 Install accumulator valve spring washer,

TRANSMISSION 7-111

compress and install special snap ring, mak-
ing sure it is properly seated in ring groove,
Install clutch low serve valve assembly.
Place valve body, face down, on wood blocks.
Assemble spring to converter pressure regu-
lator valve and install assembly in valve
bore. Install retaining pin,

CAUTION: Do not confuse the convertar
pressure regulator valve spring with the
pressure regulater governor valve spring.

The converter pressure regulator valve
spring is the longer of the two and is
made of heavier spring wire.

- ® o
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. Assemble spring to pressure regulator gov-
ernor valve and install assembly in valve
bore. Install retaining pin.

9. Install two clutch drum oil seal rings.

NOTE: Six interlocking type cast iron rings
ara used in the transmission. These are
easily removed from, or installed in, their
grooves by applying pressure to the ring,
with the index fingers and thumb at the
proper points, Sidewise movement of the
ring is restrictod, therefore, one end must
be compressed into the ring groove while
the other end is pushed out away from
the groove to lock or unlock the ring.
These rings are used on the input shaft,
oil delivery sleeve of the valve body and
on the governor sleeve,

LOW AND DRIVE VALVE BODY
ASSEMBLY

Should this assembly fail to function properly
and it is nevessary Lo disassemble it to locate the
cause of the trouble, do not disturb or tamper
with the throttle valve adjustment, which has
two settings. This adjustment is pre-set to 62 psi
plus/minus 1 psi at the factory and should not
be disturbed unless it is necessary to install new
parts that would affect this adjustment. Tt may be
that foreign material is responsible for the
trouble and that a thorough cleaning would
restore it o normal operation

Disassembly

1. Remaove the low and drive valve body to side
eover attaching bolls and lockwashers.

2. Hold the low and drive valve bady in one
hand and with a soft faced hammer tap on
the inner side of the side cover until it is
free of the locating pins,

CAUTION: Exert pressure on the detent
valve when separating valve body from
the cover to prevent the loss or damage
of parts from falling. A dip can eosily be
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made that retains the detent valve in ils
bore during disassembly and embly
fo cover.

3. Remave the detent valve, spring, spring seat
and the throttle valve spring regulator
assembly,

F

L

Fig, 188—Removing Low and Driva Valva Rady Snnp Ring

4. Remove throttle valve spring and throtile

valve. 1.

5. Using special snap ring plicrs, J-5403, re-

3
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move low and drive regulator valve cap
retainer (fig. 188). Then remove low and
drive regulator valve cap, sleeve and valve
as an assembly, low and drive valve inner
and outer springs, and low and drive valve.
Remove cluteh exhaust cover plate to valve
body slotted head attaching screws and re-
move clutch exhaust cover plate.

Remove the low and drive body end plate
slotted head attaching screws and lock-
washers antl remove low and drive body end
plate,

CAUTION: Exert pressure on low and
drive body end plate while removing at-
taching screws to prevent the loss of
parls.

Remove the clutch exhaust secondary con
trol wvalve, spring and stop.

Remove the clutch exhaust primary control
valve spring, stop and valve.

Remove throttle valve control outer lever
assembly. Remove throttle valve lever shaft
shield and throttle valve inner lever assem-
bly. Then remove throttle valve lever shaft
seal.

Figure 189 shows layout of
valve body parts.

low and drive

Inspection

Wash all parts in cleaning solvent, blow out
all passages and air dry.

2 3
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Fig, 189 Layout of Low and Drive Volve Body
1. low and Drive Regulalor Valve Cop 10, Clutch Exhaudt Primory Control Valve 17, Threlile Valve Spring
Relainer Ring 11. Uutch Exhaust Secondary Contral 10, Throtile Volv g i

2. Low and Drive Regulatar Valve Cop Valve Spring 8, ;2:: :n:‘;;lrmw Lever Adjusting

. lator Valv
2 tw =n: 3!_ . :lm: ﬂ"wvnli 8 Slaive 12. Clutch Exhoust Secondary Contral Yalve 19, Low and Drive Valve Body

WA D TP Tagutclay Yalie 13. Clukch Exhaust Primary Control Valve :

5. Low and Drive Valve lnner Spring Siog 70, Throttls Volve Spring Regulater
6. Low und Drive Yalve Quler Spring 4 L el Detes Vaive Body:Bnel Mans Assembly

7. Low and Drive Valve 21. Detent Valve $pring Seeat

8. Clulch Exhaust Cover Plate 15: Thwartle Vitve 23, Divaiit Vil Se

9. Clutch Exhoust Secondory Contral 16, Clutch Exhaust Primary Contesl Valve - DUHAL Yolve dpring

Value Stap

Spring

23, Detent Valve
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11.

12,

14

15.

16.
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Inspeet detent valve, detent valve spring
seat, throttle valve spring regulator assem-
bly and throttle valve for nicks, burrs, scor-
ing or galling,
Check detent valve and throttle valve for
free operation in their respective bores.
Check throtlle valve spring regulator assem-
bly for free operation in opening of detent
valve.
. Inspect detent valve spring and throttle
valve spring for distortion or damage.
Inspect low and drive regulator valve sleeve
and valve for nicks, burrs, seoring or galling.
. Check low and drive regulator valve for free
operation in valve sleeve,
Check low and drive regulator valve sleeve
and low and drive valve for free operation
in their respective bores,
Inspect low and drive valve inner and outer
springs for distortion or damage.
Inspect cluteh exhaust primary and second-
ary conirol valves for nicks, burrs, scoring
and galling,
Cheek cluteh exhanst primary and second-
ary control valves for free operation in their
respective bores.
Inspeet cluteh exhaust primary and second-
ary ‘control valve springs [or distortion or
damage,
Inspect throtile valve inner lever assembly
shaft for scoring or galling and the lever for
being tight on the shaft.
. Check throttle valve inner lever assembly
shaft for free operation in its bore in the
side cover,
Inspect detent valve stop in side cover for
distortion or damage. Replace with new stop
if necessary.
Inspect locating pins in valve body and side
cover for distortion or damage, Replace with
new pins if necessary.
NOTE: One locating pin should be in
valve body and the other in the side
cover, This is for assembly purposes.

Inspect mating surfaces of valve body and
side cover. Be sure that they are [ree of nicks
and burrs.

Assembly

1

. Install the low and drive valve in valve body
bore.
CAUTION: The low and drive valve must
be guided into its bore in the valve body
to prevent domage to the bore. This can
be accomplished with a piece of brake

o

1]

o

12
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tubing. Insert it inta the valve shank bore,
in the rear of the volve body, engaging
the tit on the end of the shank in the
opening in the tubing. Then slowly move
the valve into its proper position.

Install the low and drive regulator inner and
outer springs in valve body bore.

Assemible low and drive regulator valve and
eap to low and drive regulator valve slecve.
Then install as an assembly in valve body
bore, Be sure mner spring is properly seated
on seat of low and drive regulator sleeve,

. Compress low und drive regulator valve as-

semhly into valve hody bore and install
retainer, using special snap: ring pliers,
J-5403. Be sure retainer is properly seated
in its groove in the valve body bore.

. Install the clutch exhaust primary control

valve in valve body bore. Then install the
spring and stop in ecluteh exhaust primary
contral valve,

CAUTION: Do not confuse clutch exhaust
primary contrel valve step and spring
with the clutch exhaust secondary cantrol
valve stop and spring. The clulch exhaust
primary control valve stop is the longer

of the two stops and the clutch exhaust
primary control valve spring is the shorter

of the Iwo springs.

Assemble clutch exhaust secondary control
valve spring nnd stop to piston. Then install
thig assembly in valve body bore.

Install throttle valve spring and valve in
valve hady hore.

. Place low and drive body end plate in posi-

tion on valve body and install a
serews and lock washers Tighten to 114-21
ft. Ibs.

CAUTION: Exert pressure on low and
drive body end plate while installing ar-
taching screws to hold parts in position.

Install the clutch exhaust cover plate and
attaching serews. Tighten to 2%4-3% ft. lbs.

Install the throttle valve spring repulator
assembly in valve body bore. Be sure that
it is seated on the throttle valve spring.

Install the detent valve spring seat in the
vilve body bare, threading the pin of the
throttle valve spring regulator assembly
through the opening in the detent valve
spring sent

Install the detent valve spring and detent
valve in valve hody bore, threading the pmn
of the throttle valve spring regulator assem-
bly through the opening in the detent valve.
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13, Place the side cover in a vise, face up. Align
locating pin hole in low and drive valve body
assembly and locating pin in side cover
Ixert pressure on the valve body to kecp
the locating pin in the locating hole, at the
same time compress the detent valve into
the valve body bore. Rotate valve body
counter clockwise until the locating pin in
the valve body enters the locating hole in the
side cover.

NOTE: Be sure that the face of the detent
valve is resting against the detent valve
stop pin in the side cover.

14. Install low and drive body attaching bolts
and lock washers, Tighten from 3% to §
ft. Ibs.

15. Tnstall throttle valve inner lever assembly to
side cover. Install new seal over shaft and
into eounterbore in cover. Then install shield.

16. Install throttle valve contrul outer lever as-
sembly on inner lever shaft.

17. From the underside install outer lever at-
taching bolt. Install lockwasher and nut.
Tighten securely.

THROTTLE VALVE INNER LEVER
Adjustment

If during disassembly it 1s found necessary to
install new throttle valve parts, the throttle valve
should be readjusted. Tt has two settings and the
procedure is as follows:

1. Rotate the throttle valve inner lever until it
just contacts the face of the detent valve.
Hold the lever in this position and turn ad-

Fig. 191 —Setring (2] of Throttla Valve Inner Lever Adjustment

this position by tightening adjusting screw
lock nut securely.

2. Place throttle valve inner lever positioning
gauge, J 5385, between the face of the detent
valve and throttle valve inner lever. Hold in
this position and turn adjusting screw “B"
until it contacts threaded body of adjusting
serew “A” (fig. 101). Tighten adjusting sorew
lock nut sceurely,

TRANSMISSION GOVERNOR ASSEMBLY

All of the components of the governor assem-
bly, with the exception of the oil seal rings on the
governor sleeve, are of a select fit and each as-
semhbly is calibrated. Therefore, the only parts
serviced for replacement are the governur as-
sembly and governor sleeve oil seal rings.

Disassernbly, however, may be necessary due
to foreign malerial causing improper operation.
In cases of this kind the following procedure is
recommended:

Di bl

Fig. 190=Seiting (1] of Thronle Valve Inner Lever Adjusiment

justing screw “A” until it just contacis the
flat surface of the step in the lever (fig 190).
Back off one (1) complete turn and lock in

y

1. Cut off one end of each of the governor
weight  ping and remove pins, governor
thrust eap, governor weight assemblies and
governor valve from governor sleeve.

NOTE: The diometer of the governor
welght pins should be measured with a
micrometer upon their removal as the
same gauge piono wire should be used
when reassembling the governor, other-
wise the calibration of the assembly will

be upset.

2. Remove the oil seal rings from the governor

sleeve.

o

. Figure 192 shows a layout of the governor as-
sembly parts.
Tnspection

1. Wash all parts in cleaning solvent, air dry
and blow out all passages,
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Fig. 192—Layout of Gavemar Assembly

1. Sleeve Oil Seal Rings 1, Vaive 5. Thrust Cap
2, Sluave A, Woight Assomblies b, Weight Pinn

2. Inspect governor sleeve for nicks, burrs, Removal

scoring or galling.

N N 1. Carefully grind off ends of governor weight
3. Check governor sleeve for free operation in & B

Bos OF beates it oree retainer pins and remove weights and gover-

nor valve,

4. Inspect governor valve for nicks, burrs, seor-

ing or galling. NOTE: Carefully protect valve to prevent
5. Check governor valve for free operation in sdoniages . Covbmor wiightt oie lite

boéc ot paverhoe Zlcave: changeable from side to side and need

t be identified.

6. Inspect governor driven gear for nicks, burrs not be ldentile

or damage. 2. Drive out governor gear retainer split pin
7. Cheek governor driven gear for looseness on using a small punch.

governor slecve,
8. Inspect the governor weight springs for dis-

tortion or damage. Do not  disassemble

weights.
9. Check the governor weights for free opera-

tion in their retainers.
10. Inspect governor sleeve oil seal rings for

damage. Then insert rings in the governor

assembly bore in the (ransmission case and

check 1o see thal the hooked ends have

clearance.
REPAIRS

Governor Drive Gear

To facilitate governor repair in the field a gov-

ernor drive gear and pin unit, Part No. 3705357,

is

available for service use. This unit package

contains a brass drive gear, two governor weight

rel
pi

taining pins and a governor gear retaimer split
n. Field replacement of this governor gear must

be accomplished with care and in the following
manner,

Fig. 193—Pressing Gear Out of Sleave




TRANSMISSION 7-116

3

-

Support governor on # ;" plates installed in
exhaust slots of governur sleeve, place in
arbor press and with a long punch press gear
out of sleeve (Ag. 193).

. Carefully clean governar slesve of chips that

may have been retained by original gear
installation.

. Supporl governor on %" plates installed in

exhaust slots of sleeve, position new gear in
sleeve and with a suitable socket press gear
into gleeve until nearly seated. Then, care-
fully remove any chips that may have shaved
off gear hub and then press gear in until it
bottoms on shoulder (fig 194).

»® =

Fig, 194 —Pressing Goar Inte Sloave

NOTE: It is essential that a socket be
vsed to prevent domage to thrust button
on end of gear.

. A new pin hole must be drilled through

sleeve and gear, Locate hole position 907
from existing hole, center punch and then
while supporting governor in press drill new
hole through sleeve and gear using a No. 24
(152”) drill (fig. 195).

NOTE: Hole must be drilled carefully to
intai sleave,

q to g

. Install split pin retainer.
. Wash governor assembly thoroughly to re-

move any chips that may have collected.

. Install governor valve and make sure it

operates [reely.

Install governor weight and retainer pins.

Then crimp end of pins to secure in place,

Fig. 195—Drilling New Pin Hale

Assembly

1. Install the ol seal rings on the governor

sleeve. Be sure that the ends of the rings are
hooked together and that the rings are free
in the grooves,

Install the governar valve in the bore of gov-
ernor sleeve.

Align the governor weight pin holes in the
governur thrust cap, governor weighl assein-
blies and governor sleeve and install new
pins. Crimp both ends of both pins to pre-
vent them from becoming dislocated.

Check povernor weight assemblies for free
operation on pins.

Fig. 196 —Ramaving Low Sarve Piston Red Ratainar
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Fig. 197—Laysut of Law Serve Piston
1. Piston Rod Retoiner 3. Piston & Pistan Rad
2. Pisten Ring 4. Apply Spring 7, Roturn Spring

5. Apply Spring Seat

REVERSE SERVO AND LOW SERVO
PISTONS

Disnssembly, inspection and assembly of rear
servo piston assembly romains the same. A
change, however, hag been made in the low servo
piston assembly and the procedure for disassem-
bling and assembling is as follows:

L. Place low servo piston in a bench press. Sup-
port the notehed end of piston rod on a wood
block. With tool, J-3377, compress piston
spring and remove rod retainer (fig. 196).
CAUTION: This spring is under 150 Ibs.
pressure,

2. Hemove piston, spring and washer [from
piston rod.

3. Remove piston ring from piston and install
in low piston bore. Check ring gap which
should be .0057-.010.

. Figure 197 shows layout of low servo piston
assembly.

=

8. Assemble piston ring to piston. Then assem-
ble washer, spring and piston to piston rod.
Place assembly in beneh press und, using
tool J-3377, compress spring and install rod

retainer, making sure it 15 properly seated in
groove of piston rod.

PLANET ASSEMELY AND INPUT SHAFT

Disassembly, inspection and assembly of the
planet carrier und input shaft remains the same
with ane exception. The input shaft has a special
snap ring that serves us a stop to insure against
the input shaft floating forward (fig. 198). mwue

b—rva—

~ SNAP RING

Ha. 198—input Shalt

1. Upon inspection, if this special ring shows
signs of damage or excessive wear, replace
it using snap ring pliers KMQ-410,

TRANSMISSION CASE

Inspection and repairs remain the same as in
the past.
BRAKE BANDS

Inspection remains the same as in the past.

ASSEMBLY

CONVERTER

1. After thoroughly cleaning suction screen,
install in oil sump making sure sealing ring
is in positiow.

2, Place two 14-20 x 3%" guide pins (part of
Pilot Stud Set J-3387) in valve body attach-
ing holes in converter housing.

3. Install new valve body gasket to converter
housing.

4. Install valve body over guide pins and in-
stall altaching bolts tighlening to T%-10
ft. Ibs. (fig. 199).

NOTE: Lower loft holt aver accumulator
bare is @ self lacking bolt, Care must be



TRANSMISSION 7-118

ohserved to install this bolt in this posi-
tion. Tighten all bolts in a criss cross
manner ond ofter bolts are installed
chack to make sure manual and pressure
regulator valves operate freely.

Align the hole

in the stator support asscm-
bly with the holes in the front oil pump body
and install two 14-20 x 31" guide pins (part
of Pilot Stud Set J-3387) in front pump
Install pump to eonverter housing using
pump driver .J-426

©o

Fig. 199—Tightening Volve Body Atiaching Balts

NOTE: When installing pump, line vp
suction and delivery holes on left side
of pump.

. Install five self locking bolts through valve

hody and into pump. Tighten bolts to 7'2-10
ft. lbs,

CAUTION; After tightening across pres-
sure regulator valve bore, check valve to
make sure it operates freely.

Cheek and make sure frant pump operates
frecly.

Install two 434-18 x 37 guide pins (part of
Pilot Stud Set 7) in converter housing
as guides for low and drive valve body as-
sembly and install new gasket.

Install low and drive valve body assembly
over guide pins and install @ ing buolts
and Tock wasl Tighten to 1244

TRANSMISSION UNIT

p S

Install two %,-18 x 3" guide pins in rear
pump attaching holes. Install new gasket and
pump, aligning suction and delivery holes.
Install bolts and tighlen lo 12'2-15 ft. Ibs.

[

-3

10,

Check lubrication pressure relief valve, mak-
ing sure that its openings are [ree of vbstrue-
tions and that the valve disc and spring
vperate freely.

Install lubrication pressure relief valve in the
rear of transmission case. Tighten securely.

. Install reverse servo pislon using ring com-

pressor, J-3363. Notch on shaft should be
positioned toward front of transmission case.

. Install reverse brake band and strut assem-

bly with thin end of band away from piston
and thread adjusting screw in until it in-
dexes with hole in anchor.

Install bronze thrust washer on hub of re-
verse drum and install drwn into case and

bruke bund.

Rotate rear pump drive gear lug to top of
pump, then install planet carrier assembly
in drum aligning slot on carrier shalt with
lug of pump drive gear. Check amount end
udes out of hearing. This should
m of 7% and indicates proper
seatmg of pump year drive lug in carrier
shaft slot,

Install shaft of tool, J-938, into threaded end
of planct carrier output shalt and bolt yoke
of tool to rear face of transmission case. Turn
toal handle counterclockwise until the out-
put shalt is scated in the rear hearing. Dis-
eonnect tool J-938 from output shaft and
fransmission coase,

Install universal joint front yoke, universal
joint was lock washer and baelt and
tighten to 25 30 ft. Tbs.

Tighten reverse servo adjusting serew using
tool J-4297, Use one hand to turn down ad-
justing screw, cheek end play in linkage by
grasping reverse servo return spring with
other hand. Continue turning down adjust-
ing screw slowly until end play, as felt by
push-pull on piston assembly is laken up.
Then back ofl adjusting serew Y to %3 turn
and tighten lock nut securely,

CAUTION: This is a sensitive adjustment
and must be done carefully. When end
play movement of the pistan is just taken
up, and before backing off adjusiing
screw, the band must be free on the drum
so that the drum can be ecasily rotated
by hand.

. The determining of the thickness of the low

sun gedr Lo reverse sun gear thrust washer
remaing the same as in the pi

Install perking lock lever shaft assembly in
case. Install small lip senl over end of park-



ing lock lever shaft and into counter bore of
case with lip seal toward inside of case.

13. Install flat washer and parking lock lever on
end of parking lock lever shaft pushing lever
onta shaft to obtain .000” to .010” clearance
between lever and washer. Then tighten
clamp serew to 8-12 It Tbs.

14, TInstall parking lock pawl over pawl support
rod and install parking lock pawl spriong.

15. Wind up pawl spring using tool, J-3383, so
that spring catches on inside of case (fig. 200),

Fig. 200—Installing Porking Pawl Spring

16. Install input shaft to clutch unit. Install
thrust washer previously selected on reverse
sun gear splines of input shaft.

NOTE: It is important that the flat side
of the thrust washer be installed toward
the reverse sun gear.

17. Install ur assembly into case indexing
input shaft pilot with pilot in output shaft
and low sun gear with short pinions in planet
carrier,

21,

22,

26.

TR,
AS
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. Install low servo piston release spring on

servo piston rod and install piston and spring
inlo case using piston  ring  compressor,
J-3363.

Install low brake band over brake drum.

. Place apply strut guide spring over piston

shaft and apply strut in piston shaft slot with
other end of apply strut engaging brake
band.

Place brake band anchor strut assembly in
hrake band groove, then engage slotted end
of anchor over strut, locating other end of
anchar over adjusting serew.

NOTE: 1953 model struts are not inter-
changeable with past models,

Figure 201 shows layoul low brake band
assembly.

Install governor assembly in the bore in the
transmission case, allo i iL lo rotate o
counterclockwise direction, as the driven
gear of the governor meshes with the drive
gear of the output shaft.

CAUTION: Instaliation should he done
carefully so as nol to damage gear teeth.
Install two 18 x 1" guide pins (part of
Pilot Stud Set J-3387) as guides for gov-
ernor cover and install new gasket

Install governor cover over guide pins and
install attaching hbolts and lock washers
Tighten to 6%%-812 ft. Ibs,

Install speedometer driven gear and tighten
to 45-50 ft. Ihs,

ANSMISSION 1O CONVERTER HOUSING

MEBLY

Install manual valve in valve body and man-
wal valve inner lever in converter housing.
Index lever pin with pick up slot in valve.

n

{WE-

i
== Qo

Fig. 201

1. Piston Assembly
2. Pislon Refurn Spring
J. Strut Guide Spring

& Apply Strub Asseaibly
5. Broks Band Assembly
6. Anchar Strut Assembly

Layout of Low Brake Band

7. Anchor
B Ancher Adjusting Screw
7. Adjusting Screw Lock Nuy
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Set manual valve so end of valve protrudes
1147 from face of valve body. This places
valve in reverse position,

Install new valve body to case gasket.

Raise transmission manual valve lever to top
detent position which is reverse, This aligns
reaction lever so that it will index with
manual valve inner levet.

. Place cluteh drum thrust washer over oil

delivery sleeve,

Install two %%-16 x 3% " guide pins (part of
Pilot Stud Set J-3387) in converter housing,
then push case and converter housing to-
gether checking to see that reaction lever
indexes properly with manual valve inner
lever. ‘Then install case to housing bolts and
lockwashers and tighten to 23-30 ft. Ibs.
From front of converter housing, insiall spe-
cial self locking bolt, Tighten to 25-30 ft. lbs.
Install two % ,"-18 x guide pins (part of
Pilot Stud Set J-3387) as guides for servo
cover and install new servo cover gasket.
Install pressure regulator valve and inner
and outer valve springs. Install reverse servo
return spring.

NOTE: Two piece pressure regulator
valve is assembled with the small end of

the plunger toward the bottom of the
bare in the valve.

Install servo cover applying pressure to
cover to compress springs and secure with
servo cover holts. Tighten to 12%-15 ft. lbs.

NOTE: Be sure pressure regulafer springs
and reverse serve spring seat properly in
seat pockets of servo cover.

11, Install new modulator cover gasket and

modulator cover and tighten attaching bolts
to 121%-15 it Ihs.

12 Tighten low servo adjusting serew, using

tool, J-4277, down solid and back off four
complete turns and tighten lock nut securely
(fig. 202). Replace adjusting screw cap,

13, Install converter assembly in converter hous-

ing aligning front pump drive gear lugs with
drive slots in converter pump hub.
CAUTION: After converter is installed,
check to insure engagement of converter
pump hub drive slofs in jugs of front
pump drive gear. This dimension should
with 9/16" or less (fig. 203).

Fig. 202—Adjusting Low Serve

Fig. 203—Checking Engagement of Converter Pump Hub with
Front Pump Drive Gear

14. Install converter holding tool, J-5384, to con-

verter housing (fig. 204).

15. After transmission is assembled, remove the

exireme lower rear low and drive valve body
cover bolt and lock washer.

16. Rotate the throttle valve control outer lever

assembly clockwise o the closed throttle
position (to a definite stop). Hold in this
pusition and, using throtile valve outer lever
positioning gauge, J-5301, measure the dis-
tance between the open hole in the drive
valve body cover and the hole in the outer
lever (fig. 205). If the large pin of this gauge
will go in the open hole in the cover and the
small pin in the hole in the lever the adjust-
ment is correct. If not, loosen lever to clamp
attaching bolt and adjust accordingly.

CAUTION: If an adjustmenf is necessary
be sure that it is made with the lever in
the closed throltle position.
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19.

20.
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Fig. 204—Convartar Assembly Holding Tosl

Reinstall the extreme lower resr valve hody
cover attaching bolt and lock washer and
tighten to 12%-15 ft. Ibs.

Install “O” ring seal on universal joint ball
seat.

Install universal joint ball seat and, using
four new universal ball shims, install ball
and eollar and tighten attaching bolts to 8-12
ft. lbs. If ball cannot be moved by hand, add
a shim until a smooth firm adjustment is
obtained. If ball moves freely by hand,
remove shims until proper adjustment is
obtained.

NOTE: Ball joint collar oil seal (cork)
should not be installed when making this
adjustment.

After number of shims for proper adjust-
ment have been determined, remove uni-
versal joint ball and collar and seat. Note
number of shims used for Iater assembly and
replace universal ball, collar oil geal and
collar on end of propeller shalt,

INSTALLATION

The installation of the Powerglide transmission

assembly in the vehicle remains the same with a
few exceptions and they are as follows:

L

Just before aligning the “X" mark on the
converter cover with the “X" on the fiy-
wheel remove the converter assembly hold-
ing tool, J-5384, from the converter housing,

CAUTION: After remaving converter hold-
ing tool care must be obsarved so that
the converter does no! move farward
cavsing disengagement of the pump hub
drive slots from the lugs of the front
pump drive gear.

Fig. 205—Adjusting Throtti Valva Linkags and Ourer Lever

[X]

. Conneet the throttle valve control rod to
outer lever assembly. Install spring washer,
washer and cotter pin.

3. Using oil filler tube and funnel, J-4264, place

three quarts of Automatic Transmission

Fluid “Type A” in transmission. Start engine

and then complete filling with eight quarts

“Type A" Fluid.

SHIFT PATTERNS AND PRESSURES

The following data on shift patterns and repre-
sentative pressures is presented to give service
personnel information W assist in diagnosing
Pawerglide operation. The figures may vary con-
siderably due to varialions in gauges, speedom-
eters and oil temperature as well as variations
in individual transmissions.

SHIFT PATTERNS
Upshilt-Drive Range (Automatic)
Thrattle Pusition
Light throttle

To Detent
Thru Detent *37-44 MPH

Downshift-Drive Range ( Automatic)

Thraottle Position Range

Light throttle 810 MPH
To Detent 13-16.5 MPH
Thru Detent *32-371 MPH

*This may he somewhat higher on early production units.
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REPRESENTATIVE PRESSURES

NOTE: All pressures may vary approxi-
mately 5% (higher or lower from the
mean pressures sliown. Locations of
pressure check plugs are shown in
Figures 206 and 207, ey

IGOVERNOR P! RE

3 MAIN LIME
N PRESSURE |

THROTILE

VALVE 3 CLUTCH APPLY OR
PRESSURE " MAIN LINE PRESSURE

Fig. 206—Chack Points

Low (Manual)

Idle 450 RPM 1404 Front Pump
{Main Line Pressures, fig. 206)

30 MPH
Part Throitle Full Throttle
Location Road Loas Thru Detent
Low Apply (fig. 207) 1604 1904
Governor (fig. 206)** 604 G0

Drive {Automatic)
Transmission in Low Range  Transmission in High Range

Light Thru ght  To
Throtile Nedent Loeation Throttle Detent
10 MPH 30 MPH 30 MPH 40 MPH

70f 1158 Low Apply 554 1204
(fig. 207)

0 0  Clutch Apply  55¢ 1204
(fig. 207)

104 60f  Gaovernor** [0 754
(fig. 206)

45¢  Throttle Valve 45¢ bBF
(fig. 206)

*When governor pressurc only s being checked, the
vacuum line o the modulator must be disconnected to
get a proper reading.

LOW SERYO
APPLY PRESSURE _

REVERSE SERVO
APPLY PRESSURE
|

LOW SERVO RELEASE OR
CLUTCH APPLY PRESSURE

Fig. 207—Chack Paints

1950-52 POWERGLIDE TORQUE SPECIFICATIONS

Converter Cover Assy, to

Primary Pump .. 15-20 ft. Ibs.

Turbine Assy. to Converte
Cover ASSY. . .vpesrnsnss

...... 12% ft. Tbs. min,
Drive Flange to

Turbine Assembly o0 12%%-15 [0, lbs,
Transmission Case to Housing . . 25-30 ft. Ibs.
Modulator Housing and Cover

Assy.toCase ... .. ...l 121%-15 [t lhs.
Servo Coverto Case ...o.oovivvn. .0 1242215 Ft. Ths
Valve Body Bolts:

2 Bolts Across Regulator Valve ... 8 ft. Ibs.

AL OtHers s ocovinieiis s
Primary Pump to Tub . ...

Pump Assy. to Case ...
Universal Joint Assy. to Planet

10 It. 1bs
414 {t. Ibs,

1245415 ft. 1bs.

Carrier i .. 25-30 ft. 1bs.
Ball Joint Collar to Case ...........8-12 it Ibs,
Speedometer Driven Gear

Fitting .. 45-50 f, The.
Brake Band Adjusting Serew

Lock Nut .. .. 20-25 ft. 1bs.
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Fig. 2081953 Powerglide Tranimission Speciol Teols
1. Front Pump Seal Driver—J- 5386 5. Medulator Atsembly Tesl J-5389 8. Low and Drive Yalve Body Snap Ring
2. Torque Canverlar Turning Toel—J-5368 6. Converter Cover Bushing Replacer— Pliers—J-5403
3. Convarier Caver Bushing Remaver— 1538 9. Converter Assembly Tool—J-5384
15381 7. Stater Raca Installing Teol—1.5390 10, Innar Lever Positioning Geuge—1-5385

4. Front Pump Griver Body (Use with 11. Duter Lever Pasitianing Gauge—

1-4263 Pilot)—1-4263-5

1-5391

1953 POWERGLIDE TORQUE SPECIFICATIONS

Converter Cover Assy to

Converter Pump ............. 15-20 ft. lbs,
Transmission Case to Housing ... 25-30 ft, lbs,
Low and Drive Valve Body

80 COVEE v aicinvonsmns oy 3%-5 {t. lbs.
Low and Drive Body Assy.

to Housing .................. 12%-15 ft. Ibs
Modulator Housing and

Cover Assy. to Case .......... 12%%-15 ft. Ibs.
Servo Cover to Case ........... 12%-15 ft. Ibs

Governor Cover to Case ........ 8184 ft. lbs.
Valve Body Bolts .......c.c.u0s Tl-10 ft. lbs,
Rear Pump Assy. to Case 121%-15 ft. Ihs
Universal Joint Assy. to

Planet Carrier ............... 25-30 ft. lbs.
Ball Joint Collar to Case ....... 812 ft. lbs.
Speedometer Driven Gear Fitting 43-50 ft. lbs
Brake Band Adjusting

Screw Lock Nul .ooooonnn, 20-25 ft. lbs.
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1. Front Pump Driver—J.4263

2. Toryue Convorter Turning
Toal- 14030

Oil Filler Tube ond Funnel
4264

@

iasion End Clyarance
4260

=

Servo Ring Comprasyor—

1-3365

.

8. Transmission Sling ) 4262

9. Snap Ring Plisri—KMO-410

10. Stator Race Installing Taol—
13367

11, Parking lLack Pawl Spring
Removar and Replacei—
1.3383

12, Bond Adjusting Wranch—
Jazr7r

13. Flywhee! Indexing Tool—
4281
14. Turbine Bushing Remover
4375

18. Revorse Servo Pision Apply
Spring Compressor—J.1377
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Madulator Assembly Tool—
14261

. Accumulator Retaining Snop

Ring Pliers—].4245

. Clutch Spring Compressor—

1-3364-J-5133

. Tronsmission Awembly

Fixture—J-3341

. Transmission Heist—J-4279
. Planat Pinion Pin Assembly

Toal Sot J 4509
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FUEL SYSTEM

GENERAL DESCRIPTION

The fuel tank on passenger car models, having
a 16 gallon capacily, is mounted on the left side of
the car. The tank assembly consists of twa shal-
low pans, each with a wide flange, which are set
face to face and seam welded at the flanges
around the entire tank o assure leakproof con-
struction. Exceptional stiffness is secured by the
combination of the welded flanges and depressed
ribs in each of the pans.

The vutlet or suction pipe and that portion of
the pipe connecting to the pipe flange has a down-
ward slant toward the tank bottom to climinate
the possibility of water ar moisture accumulating
at this point, and to prevent starvation as the
tenk becomes nearly empty. Upper and lower
filler necks are so treated that rust will not get
into the fuel supply.

The filler neck is combined with a vent tube
which extends from the top of the tank o the
top of the filler neck, The filler neck is acces-
sible through the left rear fender and is cov-
ered with a vented and easily applied cap, The
vented cover is covered by a spring loaded lid
in the left rear fender. A vent pipe is provided
inside the filler tube which makes it easier to
fill the fuel tank.

The tank is supported by two straps attached to
the body and is fitted with a tank gauge unit and
a direct acting Noal, the movement of which is
transferred to the tank unit rheostat contacl by
a link arm.

Considerable atlention has been given to locat-
ing the gasuline [eed lines 5o as to reduce vapor
lock to a minimum. The main feed line is located
on the inside of the right frame side rail—oppo-
site side to the exhaust system- passes up the fuel
pump side of the engine and is held in a retainer
at the thermostat housing and carries back from
that point to the carburetor,

In this way the lines arc exposed Lo outside air
currents along the car frame and through the
radiator grilles.

CAUTION: Always drain goseline from
compl fuel system including carbure-
tor, fuel pump, ali fuel lines and fuel
tank if car is o be stored for any appre-
ciable length of time. This precaution will
prevent gum formations and resultant
improper engine performance.

FUEL TANK—-REPLACE
1. Drain tank.

2. Disconnect filler neck and vent pipe hose
eonnections at lower clamp.

3. Disconnect gasoline ling from tank.

4. Loosen tank support straps enough to dis-
conneel gauge wirs on float unit

5. Remove tank support straps and lower tank
to flaor,

6. In:

lution is performed by reversing the
ove operalions,
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EXHAUST SYSTEM

GENERAL DESCRIPTION

The exhaust system used on all passenger car
maodels includes an exhaust pipe and muffler as-
sembly and a tail pipe that extends back to a
point where gases are discharged below the rear
bumper on the left hand side.

The mufller is oval in shape 1o provide for addi-
tional roud clearance, It is of integral construction
having four sound arresting chambers (fig. 1)

Fig. 1=Muffler Cross Section Bwuld¥

und employs the reverse flow and diffusion prin-
ciple. Incorporated st each end of the mufller is a
resonance chamber, each chamber being con-
nected to the main scction of the muffler by a
resonator tube: These resonance chambers elim-
inate period noises that usually occur in exhaust
on coasting.

All external parts of the mufller are electric
are welded while all internal parts are spot
welded in position. This type construction makes
failure or rattling practically impossible,

When installing an exhaust and mufller
assembly or a tail pipe, care should be taken
10 have these paris in the proper relation with
each other. Incorrect alignment of the exhaust
system is frequently (he cause of annoying
rattles due to incorrect clearances. Unusual
noises, hard to locate, are sometimes due to a
change or obstruction to normal Aow of pases
through improper mountings.

The center mounting directly back of the muf-
fler (fig. 2) is a vulcanized shear type rubber

=

A

Fig. 2—Muffler Mounting

cushion design, This holds to a minimum the

trunsfer of any exhaust vibrations to the frame

and body.

The rubber cushion is mounted to the muffler
outlet pipe and the support is on a frame bracket.
The mufller end of the tail pipe slides over the
outlet pipe of the mulller and is held in place by
a clamp. The back end of this tail pipe is clumped
in a tail pipe support bracket. This bracket is
attached through a rubber grommet located be-
tween it and a separale bracket riveted to the
rear cross member. The rubber grommet is held
in controlled suspension by a spacer, insuring
proper lension on this mounting at all times,

There are two points to consider when installing
an exhaust and mufller assembly or a tail pipe.

1. There should be %" clearance between the
underside of the flaor pan and the tail pipe
at the kick up.

. The tail pipe support must be in a vertical
position. If it is at an angle the tail pipe is
apt to strike the bumper.

To replace a muffler assembly, cut exhaust pipe

as close to muffler inlet as possible which will

allow new muffler to be slipped over end of
exhaust pipe.

If exhaust pipe has to be replaced it will be
necessary to replace both the exhaust pipe and
muffler with service replacement parts.

e
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GENERAL DESCRIPTION

The steering gear (fig. 1) used on all passenger
car models is of the roller scctor type with an
hour glass worm,. The sector roller rotates on a
double row of ball bearings. The gear ratio is 17.4
to 1 on 1949 and early 1950 models.

A steering pear assembly having a pear ratio
of 194 to 1 in place of 174 to 1 went into pro-
duction as a mid-season change in 1950 and is
also used in all 1951-53 models. This assembly
reduces steering effort, especially at low speed
cornering and when parking.

The assembly, which may be interchanged with
the old assemblies on 1949 and early 1950 models,
may bhe ideniified hy an embossed letter “X"
which is %" wide and is located on top of the
ring gear housing near the mast jacket,
Component parts of the assembly are not inter-
changeable with parts in the old assemblies.

The principal working parts of the gear are
the steering worm, seclur roller and sector shafl.
Each one of these parts is of heal treated alloy
steel. The hour glass worm ix pressed onto the

WORM BEARING
ADJUSTER

WORMSHAFT
/

“WORM BEARNG

/

WORM

BEARIN — SECTOR SHATT
AND ROLLER

Fig. 1—Stowring Gwar Cruss Sectien
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steering mai ft and is mounted between two
roller bearings, the lower one of which is adjust-
able toward the upper for Laking out end play in
the worm shalt,

The sector roller is mounted on a double row
ball bearing which in turn is supported on a
through bolt that retains the assembly to the sce-
tor shaft. The sector roller, therefore, is free to
rotute and thus provides a rotating engagement
of the roller with the hour glass worm. The seetor
shafl is supported in an anti-friction bushing at
one end and in the sector shaft cover at the other
end on 19495 wdels. On 1953 models, needle
bearings are used at both ends of the sector
shaft. A g cal is provided near the outer end
al the sector shaft. The scetor roller gear is not
an ordinary spur gear, but is produced by a
speeial process to provide true gear action
between the hour glass worm and sector. With
this construection, the adjustment for backlash
between the worm and sector is very simple; all
that is required is to shift the sector shaft slightly
along its own axis by means of a convenicnt
thrust screw, known as a lash adjuster.

The worm teeth arc purposely cut in such a
way that, when the sector is adjusted 1o take out
all backlash at the center of travel or straight

MINOK SERVICE OPERATIONS

ADIUSTM TS

Correet adjustment of the steering gear is very
important. While there are but two adjustments
to be made, the following procedure must be fol-
lowed step-by-step in the order given,

1. Diseonnect the steering connecting rod from
the pitman , taking eare to note relative
pusitions of steering connecting rod parts
hefore disturbing them.

Fig. 3—Sectar Adjustmont Paints

ahead position, there will be a slight backlash al
each end of travel, thus snugness of the seclor in
the worm teeth in a straight-ahead position can
be obtained without sacrifice of perfect [reedom
at extreme positions right or left of the front
wheels.

The horn wire is suldered Lo a contact ring
pressed into the must jacket and insulated from
the worm shaft (fig. 2). A spring loaded contact

Fig. 2—Mad1 Jacket Bearing

horn button or a horn ring contact is in the steer-
ing whee]l and when depressed the horn button
or horn ring contact engages the contact ring.
The wire from the horn is attached to a eonnector
terminal at the mast jacket cover plate

2. Remove sheet metal splash guard covering
steering gear housin
Louvsen the lock nut “B” (fig. 1) and turn the
lash adjust

3

A" a few turns in a count
elockwise diveetion. This removes from the

worm  bearings the load imposed by close
meshing of worm and sector tecth. Turn
ng wheel gently in one direction until
stopped by gear, then back away aboul
one turn,

Fig. 4—Checking Load on Steering Gear



CAUTION: Do not turn steering wheel
hard againsi stops when steering con-
necting rod is disconnected as damage to
sector roller may result,

Using J-544-A Steering Gear Checking Scale,
measure the pull at the rim of the wheel
which Is required to keep the wheel in
motion. This should be between % and %
pounds (fig. 4).

If the pull necessary to move the wheel does
not lie between these limits, adjustment of
worm bearings is necessary.

NOTE: When making this check, it is im-
portant that the line of the scale be kept
tangent to the rim of the wheel.

. To adjust the worm bearing, loosen lock nut
HC" (fig. 5) and turn worm bearing adjusting
cup “D" until there is no perceptible end
play in worm. Check pull at wheel rim asg

Fig. S—Worm Buaring Adjustment Paint

outlined above, readjusting if nece
obtain proper pull. Tighten lock nut *
recheck pull as it must lie between the limits
specified after the lock nut ig tightened. If
the gear feels “lumpy” after adjustment of
worm bearings, there is probably damage in
the bearings due to severe impact or to
improper adjustment and the assembly must
he disassembled for replacement of damaged
parts. Instructions for d cmbly follow
under the heading, “Repair Operations.”

. After proper adjustment of worm is obtained,

and all mounting bolts tightened to 27 40 ft.
Ibs. torque, adjust lash adjuster “A" (fig. 3).
First turn the stcering wheel gently from
one stop all the way to the other, carefully
counting the total number of turns. Then
turn wheel back exactly halfway, to center
position, Remove the steering wheel orna-
mental eap or harn button and note pasition

STEERING GEAR ASSEMBLY 9-3

Fig. 651

ring Gear Highpoint Mark

of mark on end of worm shaft. This mark
(fig. 6) should be at the top of the shaft.
Mark wheel at top or bottom center with a
piece of tape. Turn lash adjuster “A” (fig. 3)
clockwise to take out all lash in gear teeth,
and tighten lock nut “B” to 10-15 ft. lbs
torque, Turn steering wheel off the high spot,
then check pull at wheel rim with checking
scale as before, taking the highest reading
of checking seale as the wheel is turned
through center position, This should be be-
tween 7 and 1% pounds, If the reading is
not within the above limits, turn the wheel
a half turn off the high spot and eiither
tighten or loosen the adjuster as necessary.
Then recheck the adjustment by again pull-
ing through the high spot with the checking
scale,

CAUTION: The final adjustment must be
between 7 and 17 pounds.

e

. Reassemble steering connecting rod to pit-
man arm and adjust as outlined under Stecr-
ing Conneeting Rod—Adjust

8. Replace sheet metal splash guard covering
steering gear housing

STEERING CONNECTING ROD-ADJUST

The steering connecting rod is adjustable for
length to enable maintaining high point of steer-
ing gear adjustment with front wheels in the
straight ahead position. Figure T shows details of
conn ng rod. Before making this adjustment,
however, it is important that the ball and socket

ends be adjusted properly to the pitman arm

ball stud and the steering idler and third arm

ball stud

1. Remave cotter pins from ends of sockets and
using a drag link bit in screw plug slot,
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tighten plugs snugly to remove all end play
of hall.

Buck off serew plugs one complete furn plus
amount necessary fo insert cotter pin and
lock adjustment

Set front wheels in straight ahead position.
This can be checked by meusuring distance
between lubrication fitting on lower control
arm shaft and wheel [elloe on each side.

N

=23 W= q3g

Fig 7—Sterring Connecting Rad Assembly Layout

1, Serew Plug 5, #all Snat
2. Sefely Plug 6. Frant Rod
3, Spring 7. Reor Rod
4. Ball Seat 8, Adjusting Sleeve

s

With front wheels set straight shead, remove
ornamental cap or horn button and check
position of mark on end of wormshaft desig-
nating steering gear high peint.

NOTE: Steering gear high point is desig-
nated by o mark an end of worm shafi.

This mark should be at the top of the
shaft (fig. 6).

o]

If gear has been moved off high point when
setting wheels in straight ahead position,
loosen steering connecting rod adjus-
ter elamps and adjust by rotating as neces-
sury to bring gear back on high point.

=

Tighten steering connecting rod adjuster
clamp bolts to 812 ft. lbs. torque.

STEERING COLUMN (
LINKAGE-ADJUST

In ecases where insufficient clearance is en-
countered between the gearshift lever and the
cering wheel or whenever the gearshift linkage
has been removed or disconnected, us on a steer-
ing ygear overhaul, proper adjustment sequence is
important. Adjustment should be made as out-
lined in Section 7,

ARSIIET

MAST JACKET UPPER BEARING—
REPLACEMENT
1. Remove horn button or ornamental eap and
remove wheel retaining nut and washer.
2. On models equipped with horn blowing ring,
remove serews holding pivot ring and remove

pivot ring, lock ring and horn blowing spring
washer.

@

Install steering wheel puller J-2927 and
remove steering wheel.

4. Disconnect horn wire at connector and
remove horn eable jacket elamp from mast
jacket, Attach a piece of tie wire to the end
of horn wire which enters the mast jacket.

]

. Serew bearing puller J-2565 into top of bear-
ing. Tightening the center screw in the puller
removes the bearing from the mast jacket
(fig. 8).

Fig. 8—~Removing Mast Jockst Upper Bearing

6. Transfer tie wire to end of wire attached to
new bearing assembly, Start bearing into
mast jacket and drive it into place with
special driver J-2565 (fig. 9).

Fig, 9—Replocing Most Jacket Upper Bearing

1. Pull wire through opening in mast jacket and
install the horn cable jacket clamp.

o=

. Install the stecring shaft upper bearing
spring seat (with flared end up) and spring.



On models with horn blowing ring, install
horn button contact and spring assembly in
opening provided in steering wheel hub,
install horn blowing spring washer, pivot ring
and lock ring and tighten pivot ring screws
to secure proper horn contact adjustment.
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10. Install steering wheel, washer and nut, and
tighten to 25-30 ft. lbs. torque.

11. Install horn button or ornamental eap, con
nect horn wire at mast jacket and test opera-
tion of horn.

MAJOR SERVICE OPERATIONS

Removal

L

<]

10,
1.

Remove the horn button or ornamental cap
and remove the steering wheel retaining nut
and washer.

. On models equipped with horn blowing ring,

remove screws holding pivot ring and remove
pivol ring, lock ring and horn blowing spring
washer,

. Using steering wheel puller J 2027, thread

the puller anchor screws into the threaded
holes provided in the steering wheel hub.
Turn the center screw down tight against the
centering adapter and then strike the puller
serew head a light solid blow which will jar
the steering wheel loose.

. Remove upper control shaft elamp bolt from

shaft connector.

. Remove steering mast jacket toe board grom-

met and seal from toe board.

Remove nuts and lockwashers from the in-
strument panel to mast jacket clamp and
remove clamp.

Remove the two clutch head screws that
attach the gearshift control upper support to
the mast jacket. The upper control shaft
and upper support may now be pulled
up out of engagement from shaft connector
and removed.

. Remove clamp bolt nuts and clamp retaining

the shifter housing to the mast jacket and
rotate shifter housing with lower control
shaft and control rods attached away from
mast jacket.

Remove sheet metal splash guard covering
steering gear housing and remove nuts, lock-
washers and bolts attaching steering gear
housing to frame side rail.

Remove sheet metal screws attaching air
duct to left fender skirt and remove duet.
Rotate gear assembly to clear fender skirt
and then raise steering gear assembly bring-
ing it up and forward o remove from engine
compartment.

Disassembly

As with any steering gear assembly, the steer-
ing gear parts must be kept free of dirt. Clean
paper or rags should be spread on the bench

before starting disassembly of the steering gear.
1. Place assembly in bench vise, remove nut
and lockwasher from end of sector shaft and
remove pitman arm using pitman arm puller
J-1025, womanes

2, Loosen the lock nut “B" on the end of the
sector shaft (fig. 3), then turn the lash
adjuster “A" a few turns counterclockwise.
This will remove the load {rom the bearings
caused by the close meshing of the worm
and sector teeth.

3. Loosen the lock nut “C” (fig. 5) on the worm
bearing adjuster cup and turn the adjuster
cup “D" counterclockwise a few turns,

4. Place a pan under the assembly to catch the
lubricant and remove the bolts attaching the
side cover to the housing.

5. Pull the side cover with the sector and shaft

from the housing.
INOTE: If sactor does not clear the open-
ing in the housing easily, turn the worm
shaft by hand until the sector will poss
through the opening in the housing.

6. Remove the worm hearing adjuster cup
and lower worm bearing.

7. Draw the worm and shalt assembly from
the housing. Lay this assembly flat on the
bench so that the worm will not become
damaged.

8. Remove the lock nut from the lash adjuster
and screw the lash adjuster through the side
cover, Slide the lash adjuster out of slot in
the end of the sector shaft

Inspection
With the steering gear completely disassembled

(fig. 10) wash all parts in cleaning solvent. Dry

them thoroughly with clean rags.

1. With a magnifying glass inspect the roller
bearings, cups, worm and the sector roller.

2, Check sector raller for any tlightness or
roughness of bearings.

3. Inspect the sector shaft for wear and on
1949-52 models check the fit of the shaft in
the housing bushing. On 1953 models, inspeet
needle bearings.

4. On 1949-52 models, inspect the fit of the sec-
tor shall in the side cover. If this area in the
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Fig. 10—Loyout of Stesring Gear Parts (1949-52)

1. Worm Bearing Adjuster Lock Nut 7. Housing and Mast Jacke! Assembly 13. Lash Adijustar Shim

2. Worm Bearing Adjuster Cup 8. Saclor Shaft Packing Ratainer 14, Houing Side Cover Gasket

3, lowar Worm Shoft Reller Bearing 9. Sector Shoft Pocking 15. Houring Side Cover

4, Warm Shoft Assembly 10. Sector Shalt Bushing 16. Check Nut

5. Upper Worm Shaft Rallar Bearing 11. Sector Shoft and Roller Assembly 17. Horn Wire Retuiner

. Upper Worm Shaft Roller Dearing Race 12, Lash Adjuster 18, Mozl Jacket Bearing Assembly

REFPAIRS

Sector Shaft Bushing and/or Packing

Replacement 1949-52 Models

1. Supporl sleering gear housing in an arbor
press and press sector shalt bushing pack-
ing and packing retainer from housing using
J-1614 sector shaft bushing driver (fg. 11).

2. Press new bushing Into position using sector
shalt bushing driver J-1614.

NOTE: Bushings ore diamond bored to
size and require no further roaming.

3. Press new packing and retainer into housing.

Sector Shaft Needle Bearing and/or Packing
Raplucamem—l!isd Models
Support steering gear housing in an arbor
press and press sector shaft needle bearing
packing and packing retainer from housing
using J-5408 sector shaft bearing driver.
Fig. 11 —Replacing Secior Shah Bushing B rmngee l"?;-:!':u;@a;:i 1nta peition using

cover or the shaft is worn a new side cover 3. Press new packing and retainer into housing.
and shaft should be installed.

NOTE: Any parts that show signs of Housing Side Cover Bearing—1953 Models
wear or damage should be replaced. 1. Place side vover in vise and install hausing



2

3

side cover beuaring remover adapter J-5409
and bearing remover J-5190.
Tighten serew in remover J-5190 and re-
move hearing.
Install new bearing to positi
with bearing driver J-5408.

in in side cover

Sector Shaft Packing Replacement

1

2,

Pry packing retainer out of housing and
remove packing.

Soak the new packing in engine oil to lubri-
cale it; then, install it in & new packing
relainer,

Press packing retainer and packing into
housing,

haft Bearing Cups—Repl ¢
Support steering gear housing or worm hear-
ing adjuster in a bench vise and install Main-
shaft Bearing Cup Remover J-3183 making
sure flunge locates behind bearing cup.
Tighten sphit sleeve expander bolt to anchor
flange behind hearing cup; then, tighten puller
nut (fig. 12) to remove cup.

Fig. 12—Rumeving Malnshaft Basring Cup

3. Install new bearing cup on Bearing Cup

Replacer J-3182 and drive cup into housing
or worm bearing adjuster (fig. 13).

NOTE: Excreise care when installing cups

that they are net cocked.

Assembly

1.

2. Assemble the lash adjuster wi

Place the upper roller bearing over the worm
shaft, Making sure the end of the horn wire
is through its epening in the housing, thread
the worm shaft into the housing: Install the
lower roller bearing and assemble the worm
bearing adjuster cup to the housing.

slot in the end of sector shaft. Check the end
clearance which should not be greater than
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fig. 13=Installing Moinshaft Bearing Cup

002 (fig. 14). For the purpose of adjusting
this end clearance, a steering gear lash ad-
juster shim unit Part Number 605142 is
available. It contains four shims—.063", .065",
067" and 069" thick.

3. After the lash adjuster end clearance has
been adjusted start the sector shaft pilot into
the side cover. Then, using a screwdriver
through the hole in the cover, turn the lash
adjuster in a counterclockwise direction to
pull the sector shaft pilot into the side cover
as far as it will go,

4. Place a new gasket on side cover: then push

Fig. 14—Checking Sector Shaft Losh Adiuster End Clearonce
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the side cover assembly including sector shalt
into place, After making sure there is some
lash between the worm and sector roller,
assemble and tighten the side cover bolts,

Adjustment—On Bench

1. Tighten the worm bearing adjuster cup until
all worm shaft end play has been removed.
Then tighten the lock nut.

2. Install the steering wheel on the worm shaft
temporarily, Carefully turm the steering wheel
all the way in one direction and then turn
back about one turn.

. Using a J-544-A steering gear checking scale,
at right angles to one spoke at wheel rim,
measure the pull required to keep the wheel
in motion, This should be between % and %
pounds. If necessary, adjust the worm ad-
juster cup until a proper pull is obtained,

4. Turn the steering wheel fram one stop all
the way to the other, counting the number
of turns. Then turn the wheel back exactly
half the number of turns to the center or
high point position, Iligh point of gear is indi-
cated by mark on end of worm shaft. This
mark (fig. 6) should be at the top of the
shaft. Mark the wheel at the top or bottom
with & piece of tape.

5. Turn sector lash adjuster clockwise to take
out all lash in gear teeth, and tighten lock
nut to 10-15 ft. lbs. torgue.

. Turn steering wheel off the high spot, then
check pull at wheel rim with checking scale
as before, (aking the highest reading of
checking scale as the wheel is turned through
center position. This should be belween 7
and 1% pounds,

. If the reading is not within the above limits
turn the wheel a half turn ofl the high spot
and either tighten or loosen the adjuster as
necessary, Then recheck the adjustment by
again pulling through the high spot with the
checking scale,

CAUTION: The final adjusiment mus! be
between 7 and 1% pounds.

8. Fill the assembly with stecring gear lubricant
to the level of the filler plug hole and replace
filler plug

. Install pitman arm, lockwasher and nut and
tighten to 90 100 {t. lbs. torque,

Installation
1. Start end of mast jacket through hole in toe
pan, lower gear assembly into engine com-
partment and place in position on frame side
rail.
2. Install mast jacket toe board grommet and
seal to toe board,

@
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©

Fig. 16—Deluxe Whes!
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Install bolts, lockwashers and nuts retaining

hausing to side rail but do not tighten.

4. lostall mast jacket to instrument panel clamp
and install bolts and tighten securely. Then
tighten housing to frame side rail bolts to
27 to 40 ft. lbs. torque.

. Rotate shifter housing with lower control
shaft and control rods attached to mast jacket,
indexing dowel in housing body with dowel
hole in mast jacket. Install retaining clamp
lockwasher and nuts, and tighten sccurely,

6. TInstall upper control shaft and shifter lever
assembly to mast jacket indexing end of shaft
with control shall connector and install upper
clamp bolt and nut. Tighten nut securely.

. Install two clutch hend screws attaching

grarshift control upper support to the mast

jacket,

w

-
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8. With steering gear on higlr point, install steer-
ing wheel, with spokes horizontal, washer
and nut, and tighten to 25-30 ft, lbs. torque.
Install horn blowing spring washer, pivot
ring and lock ring and install pivot ring
serews and tighten to secure proper horn
contact adjustment.

9. Install horn button or ornamental cap. Fig-
ure 15 and 16 illustrate steering wheel in
cruss section,

10.

Replace sheet metal splash guard covering
sleering gear housing,
11. Replace air duct to left fender skirt.

12. Adjust steering column gearshift controls as
outlined in Section 7 and steering connecting
rod as outlined in this seetion under “Minor
Bervice Operations.”

TROUBLES AND REMEDIES
STEERING GEAR

Symptom and Probable Cause
Hard Steering
a. Lack of lubrication.

b. Steering connecting rod ends too tight.
¢. Underinflated tires.

d. Improper adjustment,

Loose Steering

u. Improper adjustments

b. Loose ball joints.

¢. Worn steering knuckle bushings,

d. Worn sector shaft bushing,

Probable Remedy

a. Lubricate steering gear, tic rod ends, steering
connecting rod ball joints and idler arm pivot
pin.

b. Readjust steering connecling rod ends.
TnHate tires to recommended pressure

. Adjust aceording to instructions,

e

a. Adjust according Lo instructions,
b. Adjust ball joints.

e, Replace steering knuckle bushings.
d. Replace bushing,

STEERING GEAR SPECIFICATIONS

Gear Ratio
Gear Ratio Late 1950 and 1951-53 .

174401

DE
Semi-Reversible Hour Glass Worm and Ball
Bearing Roller Sector

94tol

End Clearance Lash Adjuster to
Bector-Blot .ol s 002" Max.
Worm Bearing Adjustment—
A4 to % pounds to keep wheel in motion
Lash Adjustment or High Point. % to 1% pounds

TORQUE SPECIFICATIONS

Steering Gear to Frame Bolt Nuts . 27-40 ft. Tbs.

Pitman Arm Nut .......oovinnns 90-100 ft. lba.

25-30 ft. Ibs.
coees 2 10-15 ft. 1bs.

Steering Wheel Nut
Lash Adjuster Lock Nut ..
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3

Fig. 17—Steering Gear Special Tasls

1. ing Wheel Pullar—)-2927 4
2. Steering Geor Checking Scale—1-54d.A 5
3. Mast Jeck aring Remover b

ond Replacer—J-2565 7.

Soctor Shatt Bushing Driver-J-1614
Malnsholt Beoring Cup Ramever J 3183
Pitman Arm Puller—J-1025
Malnshatt Bearing Cup Replocer—J-3182
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POWER STEERING GEAR
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GENERAL DESCRIPTION

Chevrolet Power Steering, available as optional
equipment on all passenger cars, consists of a re-
circulating ball type steering gear to which a
hydraulic power mechanism has been added. The
hydraulic mechanism furnishes additional power
to ASSIST the manual operation so that the turn-
ing eflort at the steering wheel is greatly reduced.

The power steering gear is designed to reduce
steering effort but not to remove the so called
“feel” of steermg. With Chevrolet Power Steering,
the hydraulic assistance is zero up to a pull of
about 3 pounds on the rim of the steering wheel
and the steering of the car is entirely normal. At
this 3 pound load, the hydraulic system starts to
assist the driver's effort and from 3 to 7 pounds
pull, the input effort is proportional to the force
necessary to turn the front wheels. The 7 pound
load is sufficient to turn the front wheels with the
car standing still which means the hydraulic sys-
tem is doing about 807 of the work of steering.

In addition to assisting the driver in steering the
car, Power Steering greatly reduces the effort re-
quired in parking. Then too, the oil filled hydraulic
cylinder absorbs road shocks when driving over

rough roads, railroad tracks, ete. This permits the
wheel in the driver's hand to remain steady, re-
duces driver “fatigue” and permils many miles of
driving withoul tiring.

RECIRCULATING BALL

The steering gear used with Power Steering is
of the recirculating ball type. The gear ratio is
21.3 to 1.

The prineipal working arrangement of the re-
circulating ball type steering gear consists of a
“pall nut” connected 1o the steering worm and in
mesh with the sector gear. Precision finished hel-
ical grooves inside the ball nut match helical
grooves in the worm, and it is in these grooves
that ball bearings roll around as the steering wheel
is turned. There are two complete ball circuits
within the ball nut with 30 balls to each circuit.
To keep the balls from running vut of the end of
either circuit, the nut is equipped with two tubular
ball guides, each of which deflects the balls away
from their helical path at onc end of their travel,
guides them diagonally across the back of the nut,
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and returns them {o their helical path between the
ball nut and the worm at the other end of their
travel.

The balls within the helical path constitute a
thread between the worm and ball nut, so that
when the worm is turned, the nut moves along the
worm as with the ordinary screw thread. At the
same time, the halls roll freely between the worm
and the ball nut, circulating within their closed
circuits so that serew motion 15 obtamned with
rolling contact between the parts.

The teeth in that portion of the ball nut that faces
the seclor and the sector gear teeth, are cut so as to
provide true gear action between the sector and
ball nut when the ball nut is located at a slight
angle. This type of construction provides a means
for backlash adjustment between the ball nut and
the sector in that all that is required is to shift the
sector shaft slightly along its own axis. This is
accomplished by means of a convenient thrust
screw, known as a lash adjuster.

The sector teeth are also cut so that when the
sector is adjusted to take out ull backlash at the
center of travel or straight ahwad position, there

will be slight backlash at each end of travel, thus
snugness of the sector in a straight ahead position
can be obtained withioul sucrifice of perfect free-
dom at extreme posilions, right or left, of the front
wheels

The sector shall is straddle mounted in anti-
friction bushings and a grease seal is provided at
the vuler end of the shaft.,

The worm is integrally welded to the mainshaft
and 15 mounted on two roller bearing.

HYDRAULIC STEERING MECHANISM

The hydraulic power steering mechanism con-
sists of an cngine driven oil pump capable of
delivering oil at a pressure of 750 to 900 pounds
per square inch, an oil reservoir, a double-acting
hydraulic power cylinder, and a control valve
(fig. 18).

The hydraulie eylinder assembly 1s mounted on
the steering gear housing and is linked to the pit=
man shaft gear through a power rack attached to
the end of the piston rod (fig. 19). The power rack
is guided by a shim adjusted plate bolted 1o the
housing cover.

Fig. 18—Power Steering ond Pump installation en Car
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Fig. 19—Puwwr Stewring Cross-Section

1. Housing End Cover 13. Pawer Cylinder Gaskel
2. End Cover Worm Bearing 14, Pawor Cylinder Adopter
3. Ball Nut 15. Adapter "O"" Ring Seal
4. Pitman Shat with Secfor Geors 16, i "
5. Pownr Rock |
&, Power Rock Cover Shime
7. Power Rock Caver 3
3. Pawer Rock Guide X Furon Rod Thrust Washer
9. Coupling Pin Pawer Cylinder
10. Filler Plug and Ven! 2. Piston Rod Lock Nut
11. Rack Stop Plate 3. Puston Kod
12, Adupter Push Rod Seal and
0" Ring Seal
The hydraulic control valve is mounted on the

steering gear housing and is concentrie with the
steering mainshaft, This valve consists of a spool
having two amnular grooves which connect three
annular passages inside the valve body (fig. 19).
The valve spoul is centered and restrained from
linear motion on the shaft by five sets of plungers
which bear against the cover on one end and the
housing on the other end. The plungers also bear
at the ends against thrust bearings which are
attached to the steering shaft above and below the
spool. The plungers are held against these parts
by the action of five springs. It is, therefore, ne
sary to overcome the preload of the five springs
before the valve spool ean be moved up or down
When there is suflicient resistance to rotation of
the pitman shalt developed at the road wheels,
continued turning of the steering wheel will re-
sult in an axial movement of the worm and shaft,
thus avercoming the preload of the springs. This
axial movement ig due to the lead on the steering
worm and the direction of movement is dependent

24,

25,

Centering Plungers
Valve 'O" Ring Seal

Volve Bady 3s.
Check Velve 36,

Valve Speal 37. Worm Thrust Ieﬂlmﬂ {Lawer]
. Worm Thrust Bearing Nut 38, Housing Worm S
Vaolve Cover 39 Heusing Werm l-um-;
Mast Jackst 40, Ball Return Guide Clamp.
. Steering Mainshoft 41, Boll Return Guide
. Yolve Coyer Seol 42, Stewring Geor Howsing

Worm caring (Upper] 43, Bal

. Valve g Seal 44, Staaring Worm

. Centering Spring 45, End Cover Gosket
44, Cnd Cover

upon the direction of rotation of the steering wheel.

The ball thrust bearings located above and
below the valve spool limit (he movement of
the walve spool and absorb the thrust loads
developed when the steering shaft is turned against
resistance.

A by-pass valve is built into the control valve
body and is used merely to insure easy steering
in the event of pump failure. Should the pump
fail to operate, this by-pass valve would open and
allow the oil to by-pass the pump and reservoir.
Thus, in the event of such failure, steering would
be entirely mechanical.

HYDRAULIC PUMP AND RESERVOIR

The oil pump, a Vickers vane type pump, is
mounted on the engine In position to be driven by
a belt from the crankshaft balancer.

The Vickers pump houses a slotted driving hub
or rotor in which twelve vanes glide radially out-
ward to contact the hardened and ground inside
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surface of a eam ring. As the shaft and rotor
rotate, centrifugal force and fluid pressure against
the inner ends causes the vanes {v follow the camn
eontour of the ring. The contour of the ring is so
shaped that two opposing pumping chambers are
formed. In each pumping chamber, the increasing
and decreasing pockets formed between the rotor,
vanes, and ring propel the oil from the entrance to
the exit ports of pump.

The pump contains a combination overload
relief valve, which iy set to open at 750 psi to 900
psi, and & flow control valve which recirculates oil
within the pump as required to regulate the output
volume between .9 gal. per minute at idling speed
to 1.8 gal. per minute at approximately 2000 RPM.

The reservoir is mounted on the pump and pro-
vides a reserve supply of oil lo assure complete
filling of the hydraulic system, An air chamber in
the upper part of the reservoir and a vented cover
attachment provide for the escape of any air that
may be introduced into the system.

OPERATION OF HYDRAULIC BOOSTER
SYSTEM

Figure 20 shows an outline drawing of the
hydraulic booster system added to a recirculating
ball steering gear. It can be seen that movement of
the piston rod will rotate the pitman shatt through
the power rack and the power sector which is inte-
gral with the pitman shaft. The pitman shaft, in
turn, has fixed to it the pitman arm which is the
link connecting to the steering linkage that
actually turns the front wheels.

(e

Fig. 20 Hydraulic Cireult—Neutral

In the position shown in Figure 20, it is apparent
that oil from the pump ean cireulate freely through
the oil lines to the valve housing, through the
grooves in the housing and spool, and back through
the return line to the reservoir, At the same time,
the piston, through action of the power rack and
piston rod, can be moved back and forth freely

with no chunge in the system except to move oil
through the connecting line from one end of the
eylinder {o the other. Except for restrictions in
lines und passages, there is no resistance to the
flow of oil and oil circulates at practically zero
pressure. With the valve in the position shown,
the pump has no influence on the eylinder,

As long as the load required on the steering
wheel remains less than 3 pounds, the valve spool
will remain in this neutral position. The 5 plunger
springs are compressed or preloaded to a total load
of about 300 pounds, and as a result, there can he
no valve vperation unless the load tending to move
the valve exceeds this amount, The ball bearing
serew and ball-nut is, in effect, a very efficient
jack and it takes only about 3 pounds pull at the
rim ol the steering wheel to develop the 300 pound
load. Up to such a load there 1s no hydraulic boost
and the car steers normally,

If the steering wheel were to be turned (o the
left, for example, under such steering conditions
that would require a load exceeding 3 pounds,
then the ball bearing serew and nut would force
the whole steering shaft, including the valve spool,
to the right. This would place the valve parts in
the position shown in Figure 21.

P gy

Fig. 21—Hydraulic Circuit—Start of Left Tum

When the valve spool moves to the right as
shown in Figure 21, this closes some of the pas-
sages within the valve housing and oil from t
puinp is directed Lo the leli-hand end of the cylin-
der thus forcing the piston, and piston rod and
power rack, lo the right. At the same time, the oil
frum the right-hand end of the cylinder is allowed
to return to the reservoir. As this high pressure
oil forces the piston to the right, the power rack
rotates the power sector, pitman shaft and pitman
arm clockwise.

If the valve spool were to be moved to the left,
the conditions would be reversed and the piston,
piston rod and power rack would move to the left,




This would rotate the power sector, pitman shaft
and pitman arm counterelockwise,

In the position shown in Figure 21, the valve ia
fully closed, but the slightest movement of the
valve from what might be called the neutral posi-
tion m Figure 20 toward the fully closed position
in Figure 21, will upset the hydruaulic halance of
the system and will cause some oil 1o flow to the
left-hand end of the eylinder. With any given pump
and eylinder, therefore, the speed of travel, force
exerted by, and dircction of travel of the piston
rod are subject to complete control hy simply mov-
ing the valve spool varying amounts and directions,

At the same time that high oil pressure was
assisting the turn to the left for the condition
shown in Figure 21, the high oil pressure was also
acting on the inner surfac ol the plungers tend-
ing 1o move the steering shaft and valve spuol
back to the central or neutral position. This ail
pressure is in addition to the pressure of the five
plunger springs which also act to move the valve
spool back to the neutral position. As the load re-
quired for turning decreases, the valve spool
moves toward the nentral position. When the load
required decreases to d pounds or less, then condi-
tions would be as shown in Figure 22 where the
pitman arm has been moved clockwise, but where
the valve is back Lo a central or neutral position.

Fig. Z2—Mydraulic Cirevil—Lett Turn—Minimum Load

The gear as described and pictured, Las Leen
diagrammatic and the valve movements and pro-
portions have been greatly exaggerated. In the
actual steering gear, the total valve movement is
approximately 060",

HYDRAULIC STEERING MAINTENANCE

Hydraulic stecring maintenance can be covered
in three categories that generally will inclhide any
complaint on the operation of the unit. These
three categuries, Leaks, Noise and Hard Steering,
if properly handled will correetl the majority of
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complaints that may be encountered regarding
this units operation.

Cleanliness is a highly important factor in the
service of the power steering unit. If dirt enters
the hydraulic system it will cause noise, leaks, or
improper operation. A good example of the im.
proper operation due o dirt, would be sticky
plungers. So, when working on a power steering
unit he sure to completely clean the outside be-
fore disassembly. Be sure the hench is free of
dirt, then lay the parts on elean paper. Careful
thought 1o cleanliness while disussembling and
reassembling the power steering unit will prevent
having a dissatisfied vwner and a job that must
be done over.

Leaks

If the complaint is il luss in the power steer-
ing unit, the following steps should be performed.
First, wipe the complete unit dry, This includes
the pump, hoses, gear housing, power cylinder,
and control valve assemblies. Then fill the reser-
voir, start the engine, operate the steering unit,
and vhserve where the leak occurs. The position
of the leak will then give an indication of the
cause.

If the valve cover seal is faulty there will be
leakage ai the horn wire location on mast jacket.
If the “O" ring seals, (between the housing and
the valve body or between the cover and the
valve body), are leaking, the evidence will ap-
pear al the joint of these parts.

Another possible place for leakage would be at
the pump, invalving either the reservoir to pump
body gasket or the pump drive shaft oil seal, In
the case of pump leakage the repair s fairly sim-
ple requiring very little time to replace cither the
seal or the gasket, On the other hand leaks in the
steering unit require, in every ease, removal of
the umit from the car and replacement of the
offending seal.

One of the major causes of leaks in any unit s
improperly installed seals. In this category, if a
worm bearing seal were cocked in installation the
seal could not de job, These worm bearing
seals are rubber coated so special care must be
taken to clean the bore and install the seal so
that this covering will not be damaged. These
seals could also be damaged if not protected from
the threads on the worm shaft. However, damage
to seals can also come from other conditions. If
the "“O" ring seal grooves in either the valve
cover housing or the steering gear housing have
sharp edges, then cutting of the “07 ring seals
will oceur with the passihility of a resulting leak.
As a vorrection, sharp edges should be removed
with a fine stone and new seals installed.
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Nuise

When the complaint is excessive moise it is
sometimes hard to isolate the sound. So here is n
quick check to determine whether or not the
steering unit is at fault. Simply disconnect the
pump drive belt and operate the car. If the noise
i8 no longer present then make the power steer-
ing unit your next check. Another good thing to
remember is never disgnose a power steering
complaint without first checking fluid level and
drive belt tension. Rither may cause noises and
malfunctions which could conceivably be blamed
on the steering unit. When checking fluid level,
be sure bubbles are not present in the fluid, If
bubbles are found, the bleeding procedure out-
lined on page 9-17 should be performed.

Another cause of noise in the pump can be a
sticky relief valve which will produce a buzzing
sound. This ean be determined by checking for
excessive pump pressure with oil pressure gauge,
Tool J-5176.

Obstrucetions in the hydraulic system will also
eause a noise. For insiance, a slight burr on the
edge of one ol the valve spool lands or a hose re-

MINOR SERVICE

STEERING GEAR ADJUSTMENTS

The power stecring gear has three adjustments:
The Thrust Bearing Adjustment, Over-Center
Adjustment, und Power’ Rack Adjustment.

The Thrust Bearing Adjustment is performed
only when the unit has been removed from the
ear for overhaul, The procedure for malking this
adjustment is outlined in step 9 under Assembly
of Power Steering Gear.

To perform the Over-Center Adjustment and
Power Rack Adjustment, proceed as fallows:

1. Disconnect steering cunnecting rod from pit-
man arm, taking care to note relative posi-
tions of steering connecting rod parts before
disturbing them.

. Loosen lhe four vurner power rack cover
mounting bolts, This removes the pre-load
imposed by the power rack guide on power
rack and sector gear,

3. Lousen the lash adjuster lock nut and turn
the lash adjuster a few times in A counter-
clockwise direction. This removes the over-
center load imposed by close meshing of
worm and sector teeth,

4. Turn steering wheel gently through the full
range (5% turns) to check for free action,
then turn wheel back to midway position
(2% turns) to eenter ball-nut on central “high
point” of sector gear teeth.

9

striction will eause a nolse on turns. Removal of
the burr with a fine stone or replacement of the
hose will be necessary for correction.

Tf belt noise, possibly accompanied by a knock
or steering wheel oscillation, is present on ex-
treme Lurns, it's a good bet that improper pump
belt tension is the cause.

Mard Steering

Plungers, sticking as a result of dirt in the sys-
tem, have been found Lo be a cause of hard steer-
ing as greater effort is required to Teposition the
spool and bring the power stecring into opera-
tion. The repair will be a complete eleaning of the
hydranlic system. A pump reliel valve stuck in
the open position or an improperly shimmed re-
lief valve can be the cause of hard steering as
there will be zero pump pressure. This can easily
be checked by using oil pressure gauge J-5176.

The casiest one of all to fix is the one where
the high spot adjustment is tou tight, causing a
hind in the gear operation, This condition will
slso be present if the power rack adjustment is
too tight. Proper adjustment is the answer 1o
thia problen.

OPERATIONS

5. Remove lhe steermg wheel ornamental cap
or hurn button and check position of mark
on end of wormshalt. This mark should be
at the top of the shaft.

6. Turn lash adjuster clockwise to take out all
lash in gear teeth. Tighten lock nut,

7. 'T'urn steering wheel off the high spot, then

cheele pull ot whesl rim with checking
seale, J-544-A, taking the highest reading on
checking seale as the wheel is turned through
the center position. This is the Over-Center
Adjustment and should be between 1% and
112 pounds.
NOTE: If the reading is not within limits,
turn the wheel off the high spot and either
tighten or loosen the adjuster as neces-
sary. Then recheck the adjustment by
again pulling through the high spot. The
final Over-Center Adjustment must be be-
tween 1% ond 1% pounds.

®

Tighten power rack vover holts evenly.

9. Check pull at the steering wheel rim with
checking scale, J-544-A, taking the highest
reading on checking scale as the wheel is
turned through the center position.

10. If the pull over the high point remains the

same as the final Over-Center Adjustment

(1% to 1% pounds), one .003” shim should be




removed. The guide cover should be rein-
stalled and the pull again checked. If neces-
sary, continue to remove .003” shims, one
al @ lime or a combination that will equal
037, until the pull required to pull through
the center position increases over the final
Over-Center Adjustment, At the time of in-
crease, if the pull increases more than %
pound, add one .003” shim.

NOTE: To obtain this odjustment, guide
ruck cover shims are furnished in thick-
nesses of .003", .005” and .010".

1. If when the power rack is first tightened
down, the pull through the center position
increased over the final adjustment for Over-
Center, then shims of 003" thickness should
be added, one at a time, until the pull re-
quired is decreased to within s pound of the
Ovor-Center Adjustment.

12, Total Over-Center Load after all adjust-
ments must not excoed 1% pounds.

13. Reassemble steering connecting rod to pit-
man arm and adjust as outlined under “Steer-
ing Connecting Rod-Adjust.”

CHECKING AND BLEEDING

HYDRAULIC SYSTEM

Fluid Level

1. With engine shut off, remove tank cover
hold-down bolt and remove cover and ywasket.

2. Level of fluid should be 17 helow top edge,

at oil level mark as indicated on outside of

tank (fig. 23).

Fill to level with Automatic Transmission

Fluid, “Type A" bearing an “AQ-ATF"

number, This is the same oil as available for

Powerglide Transmissions and is available

through Chevrolet Dealer and oil company

filling stations.

NOTE: The total fluid copacity of the

Power Steering Unit is approximately 1.6
quarts,

4. Install gasket, cover and hold-down bolt,

Bleeding Hydraulic System
If theve ig air in the hydraulic cireuit, the fol-

lowing procedure should be used to bleed the

hydraulic cireuit.

1L Till oil reservoir to proper level and let oil
remain undisturbed for shoutl two minutes.

2. Raise front end of vehicle so that wheels are
ofl the ground,

3. Btart the engine and run at idle for two
minutes, Recheck fluid level and hoses and
connecetions for leaks.
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4. Inerease engine speed to approximately 1500
RPM and continue running at this speed
until air hubbles cease to appear, Turn the
wheels (off ground) right and left, lightly
eontacting the stops

Lower the car and turn wheels on the
ground. Recheck for leaks.

e

6. Check oil level and refill as required.

Fig. 23 Oil Level

PUMP BELT TENSION

1. Loosen inner bracket to pump mounting bolt
at slotted hole in bracket,

2. Loosen outer bracket to pump fixed mount
ing bolt.

3 Attach a torque wrench to Belt Tension Ad-
justing Tool, J-5470, and insert toul between
pulley and pump with inner end of tool rest-
ing under pulley hub and notch in tool over
the head of the outer fixed mounting bolt
(ligg. 24).

4. Pull outward on torque wrench until a
torque of 14 fi. Ibs, ix attained,

3. Tighten mounting bolt at slotted hole, re-
move tool J-5470 and torque wrench, then
tighten fixed mounting bolt.

CHECKING PUMP PRESSURE

1. Disconnect hose at lower pump union.

2, Install Checking Gauge, Tool J-5176 (with
gauge valve closed) on pump union
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10,

Fiy. 24— Adjutting Pump Bali Tension

. Connect hose valve side of

gauge.

to fitting on

Open gauge valve and run engine at idle.

Turn wheels (on ground) against stops. Pres-
sure should not be less than 750 psi.

If pressure is less than 750 psi, slowly close
gauge valve, observing gauge for pressure
increase, Pressure will increase as wvalve is
closed, if pump is good.

CAUTION: Do not leave valve closed for
more than 15 scconds,

Check pressure reading on gauge. If pressure
inerea: » 750 psi when valve is closed, the
trouble is in the geur.

. If pressure does not increase when valve is
closed, difficulty is in the pump.

. If the pressure with the valve closed is greater

than system pressure, but less than 750 psi,

both units require attention.

Shut engine off, remove gauge and valve, and

reconnect hose to pump,

STEERING CONNECTING ROD-ADJUST

The steering connecting rod is adjustable for

length to enable mamtaining high point of steering
gear adjustment with front wheels in the straight
ahead position. Before making this adjustment,
however, it is important that the ball and socket
ends be adjusted properly to the pitman arm ball
stud and the steering idler and third arm hall stud.

Remove cotter pins from ends of sockets and
using a drag link bit in serew plug slot, tighten
pl snugly to remove all end play of ball.

Back ofl screw plugs one complete turn plus
amount necessary to insert cotter pin and
lock adjustment.

Set front wheels in straight ahead position.
This can be checked by measuring distance
between lubrieation fitting on lower control
arm shaft and wheel fellow on each side.

With front wheels set straight ahead, remove
ornamental eap or horn button and check posi-
tion of mark vn end of wormshaft designating
steering gear high point.

NOTE: Steering gear high point is desig-
nated by a mark en cnd of wermshaft,
This nerk should be at the top of the
shafr,

If gear has been moved off high point when
setting wheels in straight ahead position,
loosen steering connecting rod adjuster clamps
and adjust by rotating as necessary to bring
gear hack on high point.

Tighten steering connecting rod adjuster
clamp bolts to 8-12 {1, Ibs. torque.

MAST JACKET UPPER BEARING
REPLACEMENT

1.

Remove horn button or ornamental cap and
romove wheel retaining nut and washer,

Install steering wheel puller, J-2927-A, and
remove steering wheel

Disconnect horn wire at connector and re-
move horn cable jacket clamp from mast
jacket. Attach a picee of tic wire to the end
of horn wire which enters the mast jacket.

Bend up the brass upper flange of bearing
assembly and then pry on the rubber to work
the bearing up and out of the mast jacket,

Transfer tie wire to end of wire attached to
new bearing assembly. Apply a rubber lubri-
cant, such as Ru-Glyde, to outer bearing
surface, start benring into mast jacket and
drive it into place with special driver, J-2565.

cket

Pull wire through opening in mast
and install the horn cable jacket elamp.

Install steering wheel, washer and nut, and
tighten to 35-40 ft. lbs. torque.

Install horn button or ornamental eap, con-
nect horn wire at mast jacket and test opera-
tion of horn
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MAJOR SERVICE OPERATIONS

RESERVOIR AND PUMP ASSEMBLY

Removal

1. Remove oil from reservoir with a suetion
gun.

2. Disconnect hoses at unions on pump, When
hoses are disconnected, secure ends of hoses
in a raised position to prevent drainage of vil.

3. Install caps al pump unions to prevent drain
age of vil from pump,

4. Remove drive pulley attaching nut.
5. Loosen two bracket to pump mounting bolts.
6. Remove pump belt.
7. Slide pulley from pump drive shaft,
8. Remove two bracket to pump mounting bolts
and remove reservoir and pump assembly.
Disassembly

1. Remove the reservoir cover bolt and wash-
ers and remove reservoir cover with pgasket.

2. Remove four reservoir to pump mounting
screws and remove reservoir with cork gas-
kets and $pacers from pump assembly. Figure
25 shows the pump assembly.

3. Remove four pump cover to bady attaching
bolts and remove cover assembly and con-
trol valve assembly and spring, Remove
cover “O" ring seal and discard.

PUMP BODY

PLMP COVER

F - RETURN UNION

Cam RING

PRESSURE UNION

Fig. 25—Pump Assembly

4. Remove pressure and return line unions
with “O" rings from pump cover and dis-
card “O" rings.

5.« Push the spring retainer plug, located be-
tween the pressure and return line unions in
the cover, inward to remove. Remove and
discard “O" ring seal. Remove plug snap ring.

6. To disassemble the contral valve assembly,
remove end serew with spacers, relief ball,

relief spring guide and relief spring. Figure
26 shows the cover and control valve parts.

PLUG BHAP RING.
My
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Fig, 26—Pump Cover and Control Valve

7. Lift pressurc plate off dowel pins which ex-
tend through pump ring,

8. Remove pump ring from dowel pins located
in pump hody.

9. Remove rotor with vanes from pump shaft

10. Remove and discard 0" ring from groove in
pump body.

11. Remove dowel pine from pump body.

12. Using snap ring pliers, J-4245, remove drive
shaft bearing retainer snap ring from front
face of pump body. These are the same snap
ring pliers as used for the Powerglide ae-
cumulator piston suap ring.

13. Remove drive shaft and drive shaft outer
hearing assembly from pump body,

14, Using a punch, tap drive shaft seal and drive
shaft inner bearing from pump body. The
drive shaft seal must be removed first for
inner bearing cannot be removed from body
until seal is removed.

CAUTION: Use care when handling the
pump body especially when removing the
seal and bearing so as nol to score or mar
the finished surface which mates with the
cam ring when pump is assembled. Doy

15, Remove woodruff key from slot in shaft,

16. Press sealed outer bearing off drive shaft
over threaded end of shaft. Figure 27 shows
the pump body and drive shaft parts.

Cleaning and Inspection

1. Wash all parts, except the sealed outer hear-
ing, in cleaning solvent and wipe dry with
elean lint-free cloth, Wipe ofl the bearing;
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solvent may dilute the lubricant in the sealed
bearing.

2. Inspect the drive shafll for wear and check
both ball bearings for roughness or noisy
operation,

3. Check fit of vanes in slol in rolor, vanes
must slide freely but snugly in slots. Tight-
ness may be relieved by thorough cleaning
or removal of irregularities.

4. Inspect all ground surfaces of the ring for
roughness or irregular wear. Slight irregu
larities may be removed with an Arkansas
hard stone. Replace the cam ring if inside
cam surface is scored or worn.

. Inspect flat faces of pressure plate and body.
These faces may be repaired by lapping until

3

SEAL  BEARING (INNER]

: %* —BEARING {OUTER]

N

Fig. 27—Pump Bady and Drive Shoft

smooth and flat, after which all lapping com-
pound must be thoroughly washed away.

6. Inspect cylindrical surface of vontrol valve
and check fit of control valve in pump cover.
Slight irregularitics may be corrected by
polishing.

Assembly

Make sure all parts are absolutely clean, then

lubricate parts with clean engine oil before

assembly.

1. Place small inner bearing in position in
pump body with stamped face down, then
lightly tap it into position, making sure it is
firmly seated

2. Install the shaft seul with the two small 14"
il holes in face of seal up or toward the
outer bearing when it is installed. Use a tube
or socket of 134" O. D. (o apply pressure
against the seal durmg installation.

3. Press large sealed bearing over threaded end
of drive shaft with stamped [ave loward
threaded end (fig. 28).

4. Install woodruff key in slot in shaft.

5. Install drive shalt and vuter bearing assembly
into pump body, pressing it lightly into place.

6. Using snap ring pliers, J-4245, mstall retain-
ing snap ring with chamfered side up.

Fig. 28—Pross Outer Bearing on Shaft

7. Install dowel pins in holes in body.

8. Install rotor, with vanes, on pump body over
splined end of drive shaft.

NOTE: The curved edges of the vanes are
toward the outside of the rotor.

©

Install pump body “O" ring seal and cam
ring over dowel pins and rotor vanes (fig. 29).

NOTE: Be sure arrows on oufer edges of
cam ring point in the direction of pump
rotation.

10. Install pressure plate over dowel pins which
extend through ring.

ARROWS MUST POINT
IN DIRECTION OF
PUMF ROTATION

Fig. 29—Com Ring Directionol Amuws



12,

13.

14

17

18.

19

20.

21

. Install pressure and return line unions, with

new "O" ring seals, in puwp cover.

Place a new “0" ring scal on spring retainer
plug and apply Lubriplate or equivalent to
“0O" ring and in snap ring groove, Assemble
pluy from outer end until end of plug is just
past snap ring groove. Install snap ring.

Assemble cantrol valve asembly by installing
the relicf spring, spring guide, relief ball, and
end screw with all original spacing shims into
valve plunger. Tighten end screw securely.

Place a new pump cover “0” ring seal over
pressure plate and on cam ring.

Install flow control valve spring in cover, in-
stall flow control valve and place pump cover
assembly over pressure plate and against cam
ring.

. Install and securely tighten four cover to body

attaching bults.

When pump assembly is completed, rotate
pump shalt v make sure of free movement,
then eap union connections to exclude dirt
until pump is installed.

Install new cork gaskets and spacers on pump
body and pump cover reservoir mounting
Nanges,

Install reservoir on pump assembly and install
four serews and lockwashers,

Install reservoir cover with new gasket,
mounting bolt, spacer washer and lockwasher,

Tf any relief valve parts were replaced, test
pump for valve operation after installation on
ecar, as follows;

a. Test pump pressure with Gauge, J-5176, as
deseribed under “Minor Service Opera-
tions."”

=

Relief valve should start o open, indicated
by slight bussing noise in pump, al 750 psi
or slightly higher. With engine speeded
above idle, maximum pump pressure
should not execeed 900 psi.

c. Change the number of reliel valve shims
as required to obtain operation specified
above.

Installation

L

ra

@

Position reservoir and {ank assembly on
mounting brackel and install, but do not
tighten bracket to pump meunting bolts.

. 8lide pulley onto pump shaft aligning slot in

piilley with woodrufl key in pump shaft.

Install drive pulley attaching nut finger tight
against pulley.

@

R

=
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. Install pump belt over pulley.

. Adjust the belt tension as follows:

u. Loosen inner bracket to pump mounting
serew at slotted hole in bracket.

b. Lovsen outer bracket to pump fixed mount-
ing bolt.

=

. Attach a torque wrench ta Relt Tension Ad-
justing Toul, J-5470, and insert tool between
pulley and pump with inner end of tool
resting under pulley hub, and notch in tool
over the head of the outer fixed mounting
bolt, (Fig. 24),

d. Pull outward on torque wrench until a
torque of 14 ft. lbs. is obtained.
e. Tighten mounting bolt at slotted hole, re-

move ool J-5470 and torque wrench, then
tighten fixed mounting bolt.

Tighten pulley nut to 35 to 45 ft. Ths. torque.
Remaove eaps at pump unions and connect and
tighten hose fittings.

Fill and bleed the hydraulic system as out-
lined under “Minor Scrvice Operations”.

If any relief valve parts were replaced, test
pump for valve operation, as explained In,
Assembly, Step No. 21,

POWER STEERING GEAR
Removal

1

1)

@

-

Remove the horn button or ornamental cap
and remove the steering wheel retaining nut.
Install Steering Wheel Puller, J-2927-A, and
remove steering wheel,

. Remove upper control shaft clamp bolt from

shaft conneetor,

. Disconnect horn and directional signal wires

at connectors under the instrument panel
near where the horn wire comes from the
mast jacket,

. Remove steering mast jacket toe board grom-

met and seal from oe board. Remove diree-
tional signal housing and switch assembly.

. Remove nuts and lockwashers from instru-

ment panel to mast jacket clamp and remove
elnp

. Remove the (wo clutch head screws that

attach the gearshift control upper support o
mast jucket. The upper control shaft and
upper support may now be pulled up and out
of engagement {rom shaft connector.

. Remove clamp boll nuts and clamp retaining

the shifter housing to the mast jacket, then
rotate shilter housing with lower control shaft
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and control rods attached away from mast
jacket.

9. Disconnect sleering connecting rod at pitman
arm, taking care to note relative position of
steering connecting rod parts before disturb-
ing them.

10. Diseonnect steering pump to valve body hoses
at valve body unit. Sceure the ends of the
hoses in a raised position to prevent drainage
of ol

11. Remove nuls, lockwashers and bolis attach-
ing steering gear housing to steering sup-
port bracket.

12. Remove the left air duect.

13. Rotate gear assembly to clear fender skirt
and then raise steering pear assembly bring-
ing it up and forward to remove from engine
compartment.

Disassembly

Clean the exterior of the gear assembly thor-
oughly, then proceed as follows:

1. Remove the two valve to power cylinder
pipes. Unless the "0” ring seals are to be re-
placed, do not lovsen the elbow [lings or the
pressure or return line unions (fig. 30).

2. Remove small by-pass line belween power
eylinder and gear housing,

| cuioe rack cover

POWER CYLINDER
- PRESSURE UMION
RETURN UNION

HOUSING

LASH ADJUSTER

VAIVE | VALYE COVER

Fig. 30=Power Sleering Assembly

3. Mark the cover, valve body and gear hous-
ing to insure proper positioning of the parts
on reassembly (fig. 31). A double mark at
the upper or eaver end of the valve body
will aid in the reassembly.

4. Remove three valve cover to gear housing
mounting bolts and slide valve cover with
steering mast jacket up and off of the steer-
ing mamshaft, Remove and diseard the valve
cover “O" ring seal.

5. Remove thrust bearing nut and special tanged
washer.

NOTE: If staked type nut is being re-
moved, it may be threaded off shaft in
the normal manner, However, be sure to
remove all chips sheared off the nut in
the shaft keyway and be careful that no
chips get into the thrust bearing or valve
body.

MARK HOUSING, YALYE AND COVER

Fig. 31—Mark Housing, Volve and Cover

6. Slide valve body and valve spool as an as-
sembly off the mainshaft.

CAUTION: Use care to keep the spool,
plungers and plunger springs from fall-
ing ouf.

7. Remove and discard “0O" ring seal from
gear housing upper fange,

8. Remove the lower thrust bearing assembly.

9. Remove the four corner bolts only from the
power rack guide cover and remove power
rack guide cover with guide and spacing
shims.

CAUTION: Do not remove the cenler bolis
as these retain the power rack guide.

10. Remove pitman sector chaft adjusting serew
lock nut and remove side cover bolts, Turn
adjuster screw dawn through cover io re-
move side cover from housing. Remove cover
and paskel.

11. Pull pitman shaft from housing.

12. Remove the power eylinder to gear hous-
ing bolts and remove cylinder and gasket,



guiding power rack through hole in housing
(fig. 32).

CYIINDER ASSEMBLY
GASKE
POWER RACK

Fig. 32 —Removing Powser Cylindsr Rack
13. Remove four lower end cover attaching bolts
and Temove cover and gasket.
14. Carefully slide mainshaft and ball nut as-
sembly out of gear housing,
REPAIRS
Valve Body

The valve spool and plungers are a very close
fit in the valve body and must be removed and
replaced carefully;—avoid jamming.

L. Remove spool, plungers and plunger springs.

2. Remove the return line union and remove
the check valve. Discard union “0" ring
seal, Figure 33 shows the valve parts.

Inspection

Test the check valve by blowing through both
ends. Ball should seat when blowing through
inner end, and allow air to pass when blowing
through slotted end.

The control valve body and spool are a selec-
tive fit and are serviced as a umt. The plungers,
springs and check valve are serviced scparately.

Replace the damaged parts and make certain
that they are oiled so plungers and spool will
slide frecly in valve body.

Assembly
1. Install the check valve in valve body.

2. Place a new “O" ring seal un the return line
union and install the union and securely
tighten,

3. Place the valve gpool in the valve body so
cnd of spoul with shallow counterbore will
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he awny from the steering wheel and away
from the double mark on the valve body.
Install plunger springs and plungers in valve
body with drill spot end of plungers in against
the springs.

3

ELBOW FITTING
-~

PRESSURE_UNION

CHECK YALVE
ﬁ il Rﬂ“' SFALS
staL A
\ /; TVALYE BODY
ﬁ VALVE PLUNGERS & -~ VALVE SPOOI

AND snm!’-acs

RETURN UNION

Fig. 33—Velve Parts

Piston, Piston Rod, Adapter, Power Rack
and Cylinder

1. Remove pgasket nnd place power rack in a
vise with jaws against sides of rack (fig. 34).
Tap the eylinder off adapter and piston
assembly.

2. With power rack still in vise, remove piston
rod retaining nut, thrust washer, piston with
rings, thrust washer, and adapter assembly.

3. Remove two piston rings from piston assembly.

4. Remove large "0” ring seals from adapter
assembly and discard.

5. Remove the stop plate from adapter assembly.

Fin. 34—Removing Cylinder from Piston
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Inspection

Inspeet seal in power eylinder adapter, 1f seal
is worn or damaged, it may be replaced. Pry the
worn or damaged seal out of the adapter, (hen
remove and discard the “O" ring seal. Place a
new “O" ring seal in groove and then use a lube
or socket of 1'8” O.D. to press the new seal as-
sembly, with the lip and spring side down, into
the adapter until it is firmly seated.

Fig. 35—Removing Power Rack Pin

Inspect piston rod, teeth and guide bearing sur-
face of power rack. If necessary to replace piston
rod or rack, remove coupling pin (fig, 35). Connect
the new parts by reinstalling coupling pin. Stake
the rack at three places on each side to retain the
pin, then file down burrs raised by staking.

Inspect power cylinder bore for scores or other
damage.

Assembly

1. Install new “O" ring seals on adapter.

2. Slide stop plate over piston rod

3. Install special assembly tool, J-5193 (fig. 36),

‘ STOP PLATES"
‘ ABAPTER

Fig. 36~Installing Adapter on Piston Rod

over threaded end of piston rod. Slide adapter
over piston rod. Then remove assembly tool
J-5193.

4. Install piston rings on piston,

5. Install thrust washer, piston assembly, thrust
washer and nut en piston rod. Tighten nut
securely,

6. Install piston and adapter assembly into cyl-
inder using Ring Compressor, J-5186-A, to
compress the piston rings (fig. 37). It may be
necessary to tap adapter with a soft mallet
until its flange is flush with eylinder face.

Fig. 37—Installing Piston in Cylinder

Pitman Shaft Bushing and/or Packing

1. To replace both the bushing and packing pro-
veed as follows:

a. Support steering gear housing in an arbor
press and press sector shaft bushing, pack-
ing and packing retainer frum housing
using J-1614, Pitman Shaft Bushing Driver.

b. Press new bushing into position using
bushing driver J-1614.

NOTE: Bushings are diamond bored to
size and require no further reaming.

L3

Soak new packing in engine oil, install it
in & new packing retainer and press new
packing and retainer into housing.



2. To replace only the scctor shaft packing pro-
ceed as follows:
a. Pry packing retainer out of housing and
remove packing,

b. Soak new packing in engine oil, install it
in # new packing retainer and press new
packing and retainer into housing.

Side Cover Bushing

Inspeet the fit of the sector shaft in the side
cover. If the side cover bushing is worn or dam
aged, a new side cover should be installed.

End Cover Bearing

1. 1f the roller bearing in the housing end cover
requires replacement, inserlt remover tool,
J-5190 (with the screw backed out sulliciently
for the plates to be in [lush with the tool hody),
into bearing and turn the serew (fig. 38). This
will expand the plates under the bearing and
will then force tool and bearing out.

Fig. 38=Ramoving Bearing fram End Covar

2. Press new roller bearing inlo end cover using
installer, J-5191 (fig. 39). This tool has a
shoulder 1o locate bearing at proper depth in
cover,

Housing Upper Seal and Roller Bearing

1. Hemove housing upper seal by carefully tap-
ping an “off-set” screwdriver between secal
and shoulder in housing, then pry lightly
around Wi\l {o remove,
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2. 'The roller bearing is removed with a punch
and should not be removed unless replace-
ment is neecessary, us removal will damage the
bearing,

>

1591

Fig. 39—Installing End Cover Bearing

3. Tf the bearing is removed, use “Bearing end
of tool J-5189 to install new bearing against
the shoulder in housing (fig. 40).

A

R

UPPFR BEARING.

1189

.

Fig. 40—Installing Housing Reller Bearing
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4. Use "Seal” end of tool J-518Y lo press new
scal down to shoulder in housing (fig. 41).
The lip and spring of seal are up toward
shoulder of tool.

Mainshaft and Ball-Nut

As a rule, disassembly of the ball bearing nut
should not be necessary, Iowever, il there is an
indication of binding or tightness, the unit should
be d bled, cleaned and inspected

po—

SEAL
ISPHING. EIDE Up)

Fig. 41—Installing Housing Seal

Valve Cover Seal

1. Remove valve cover seal by carefully tapping
an “oif-set” screwdriver between seal and
shoulder in cover, then pry lightly around
seal to remove.

2. Use installer toul, J-3188, W inslall new seal
(fig. 42). The lip and spring side of seal go
toward shoulder of tool,

SEAL-SPRING SIDE UP
AGAINST TOOL SHOULDER

Fig. 42=Insalling Valve Cover Seal

CAUTION: Never allow the ball nut to ro-
tate of its own weight until it sirikes either
end of the warm. Allewing it to do so will
damage the boll guides.

- Remove the serews and clamp retaining the
ball guides in the nut. Lift out the two ball
guides.

2. Turn the nut upside down and rotate the
worm and mainshaft back and forth until all
the balls have dropped out of the nut and
into a clean pan,

3. With the balls removed the nut can be slipped
off the worm.

Inspection
Wash all parts in cleaning solvent and dry with

clean, lint-free cloths. Lubricate parts with clean

engine oil for assembly,

Inspeet worm and ball nut grooves and all balls
for signs of indentations. Alse look for signs of
chipping or breakdown of any surface.

Inspect oach hall of each ball guide carefully,
particularly the ends where the balls enter and
leave the guides. Any damaged guides should
be replaced.

NOTE: All domaged parts must be re-

placed with genuine parts enly. In the

case of the balls, this is essential because

they are made to special specification.

Nen-genuine balls, even of the highest

quality will not give satisfactory service.

Assembly

1. Place the mainshait flat on the beneh and slip
the nut over the worm with the ball guide
holes up und the shallow end of the rack teeth
to the left from the steering wheel position.
Align the grooves in the worm and nut by
sighting through the ball guide holes.

2. Count 30 balls into a suitable container. This
is the number of balls for one circuit, Drop the
counted balls from the container into one of
the guide holes while turning the worm grad-
ually away from that hole. Continue until the
ball circuit is full from the bottom of one
guide hole to the bottom of the other.

NOTE: In cases where the balls are
stopped by the end of the worm, hold
down those balls already dropped inte
the nut with the blunt end of o cleon rod
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or punch (fig. 43) and turn the worm in
the reverse direction a few turns. The fill=
ing of the circuit can then be continued.
It may be necessary 1o werk the worm
back and forth, holding the balls down
first in one hole then the other, to close
up the spaces between the balls and fill
the circuit completely and salidly, ®wie

SUALOW IND OF GFak {’
TRFTH 10 THE_LEFT y 5. i

. UPPER CIRCUIN ..

LOWER CiReunt

\%’/ !\/

Fig, 43=Filling Ball Circuits In Nut

Lay one-half of ball guide, groove up, on the
bench and place the rewaining balls from the
eount container in vne-hall of the ball puide

{fig. 44). The number of balls remaining

should just fill the guide.

4

T

Fig. 44—Filling Ball Guides

Close this half of guide with the other half.
Hold the two halves together and plug each
open end with vaseline so balls will not drop
out while installing guide,

Push the guide into the guide holes of the nut
(fig. 45). This completes ona cirenit of balls
Il guide does not push all the way down easily,
tap it lightly into place with a soft mallet.

Fill the second ball cireuit in the same man-
ner nz described.

Assemble the ball guide clamp to the nut,
being sure to use lockwashers under the
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Fig. 45—Removing and hplu:lnc Boll Guides

clamp serews, then tighten the screws
securely.

Check the assembly by rotating the nut on
the worm to see that it moves frecly. If there is
any “stickiness” in the motion of the nut, some
slight damage to the ends of the ball guides may
have been overlooked.

Assembly
Be sure all parts are absolutely clean and
lubricated with clean engine oil before assembly.
1. Slide steering mainshaft and ball nut as-
sembly up into housing,
CAUTION: Guide upper end of mainshaft
carofully through seal at top of housing
to prevent damage fo edges of seal.
2. Install lower end cover with gasket, Lighten-
ing in place with four bolts and lockwashers.
3. Install lower thrust bearing assembly with
large race outward.
4. Place a new “O" ring seal in groove in hous-
ing fange.
5 Carcfully slide valve body assembly over

mainshaft and up against thrust bearing. Move
valve hody around to make sure thrust hear-

Fig. 46—Installing Valve Body Adapter
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ing balls are seated in races. Align marks
made in step No. 3 of disassembly to insure
proper posilioning of valve body. The marks
should also insure that proper end of the valve
budy is toward upper end of steering main-
shaft. Also, check that counterbored end of
spool is toward bottom end of mainshaft.

6. Place valve cover adapter, J-3182 over valve
body, install valve body to housing bolts and
tighten bolts evenly and securely (fig. 46)

T. Install upper thrust bearing assembly with
large race toward valve spool.

8. Place new stake type nut on shaft, do not
use tanged washer.

NOTE: Nut must spin on threads freely

with no binding (fig. 47).

9. Adjust the thrust bearing as follows:

a. Place a steering wheel on end of mainshaft
and turn steering wheel to the rvight or
clockwise until plunger springs are com-
pressed.

YALVE SPOOL
COUNTERBORED
/ D DOWN

Fig. 47—Adjusting Thiust Bearing

b. While holding the steering wheel to the ex-
treme right, tighten thrust bearing lock
nut firmly to remove all end play of valve
spool. Back off nut and retighten lightly.

P

Using, J-544-A, Steering Gear Checking
Seale, measure the pull at the rim of the
wheel which is required to keep the wheel
in motion. This should be between V4 and
Y2 pound. If necessary, readjust lock nut
to obtam this adjustment.

NOTE: This adjustment seals the thrust
bearings against the contering plungers,
remeves all end play between bearing
races and spool, and places o slight pre-
load on the thrust bearings.

d. Stake the nut securely into the keyway
with a round drift punch.

10. Remove steering wheel and valve cover
adapter, J-5182.

11. Place a new “O" ring seal in groove in valve
cover flange. Then install valve cover and
steering mast jacket, aligning marks on steer-
ing gear housing, valve body, and valve cover,
Install and tighten attaching bolts evenly.
Tuorque bolts to 1520 ft. Ibs,

NOTE: This terque is important for the
bolts must be tightened firmly, but if tight-
ened too light, the valve body distorts and
causes the spool to stick.

12. Place eylinder to housing gasket over the
power rack and then puide power rack
through opening in gear housing with teeth
on rack pointing toward center of housing.

13. Install eylinder to housing mounting bolts and
tighten securely.

14, Install by-pass pipe at eylinder and gear hous-
ing flanges, and il removed, the elbow fittings
and unions, being sure to use new “0" ring
seals (two at each elbow fitting, one at each
union.) Install cylinder to valve body pipes.

15. Assemble the lash adjuster with shim in the
slot in the end of the sector shaft, Check the
end clearance which should not be greater
than 002", For the purpose of adjusting this
end clearance, a steering gear lash adjuster
shim unit is available,

16, Tnstall pitman shaft into housing as follows:
a. Place steering wheel on end of mainshaft

and turn wheel right or left until center
groove of ball nut is in line with center of
pitman shaft bushing (tig. 48).

ALIGN CENTER GROOVES OF
POWER RACK AND BAIL NUT

Fig. 48—Patitioning Ball Nut and Power Rack



b. Position power rack so that cenler groove
(third groove from piston end) is in line
with center of pitman shaft bushing (fig
48).

Install pitman shaft so that center tooth in
each set of sector gear teeth meshes with
the center grooves of ball nut and power
rack (fig. 49)

o

. Place a

Fig. 49—Installing Pitman Shoft

new gasket on side cover, then while
using a serewdriver through hole in side cover,
turn the pitman shalt lash adjuster screw ina
counterclockwise direction to pull the side
cover in against the housing. Install and
tighten the side cover bolts.

. 0il the face of power rack and guide, then

pasition the power rack cover and guide
assembly, with the same number of spacing
shims as were removed, on housing, Install
‘but DO NOT TIGHTEN the four corner halts.
These bolts must be left loose until the Over-
Center (High Point) Adjustment has been
checked and adjusted.

ADJUSTMENTS
Over-Center Adjustment
1. Turn steering wheel slowly through the full

range (3% turns) 1o check for free action,
then turn wheel back to midway position
(234 turns) to center ball nut on central “high-
point” of sector gear teeth.

. Turn sector lash adjuster clockwise to take

out all lash in gear teeth. Tighten lock nut.

. Turn steering wheel off the high spot, then

check pull at wheel rim with checking seale,
J-544-A, taking the highest reading on check-
ing scale as the wheel is turned through the
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center position. This should be between 1%
and 1%2 pounds.

NOTE: If the reading is not within limits,
turn the wheal off the high spot and either
tighten or loosen the adjuster as neces-
sary. Then recheck the adjustment by
again pulling through the hlqh spol, The
final adj must be |

and 1% pounds.

Power Rack Adjustment

L
2.

Tighten power rack guide cover bolts evenly.
Check pull at the steering wheel rim with
checking scale, J-544-A, taking the highest
reading on checking scale as the wheel is
turned through the center position.

. 1If the pull over the high point remains the

same as the final Over-Center Adjustment
(1% to 1% pounds), one .003" shim should be
removed. The guide cover should be rein-
stalled and the pull again checked. If neces-
sary, continue to remove 003" shims, one at
a time or a combination that will equal .003",
until the pull required to pull through the
center position inereases over the final Over-
Center Adjustment. At the time of increase,
if the pull increases more than % pound, add
one 003" shim,

NOTE: To obtain this adjustment, guide
rack cover shims are furnished in thick-
nesses of 003", 005" and .010".

If, when the power rack cover is first tightened
down, the pull through the center position
inercased over the final adjustment for Over-
Center, then shims of .003" thickness should
be added, one at a time, until the pull required
is decreased to within % pound of the Over-
Center Adjustment.

. Total Over-Center Load after all adjustments

must not exceed 15 pounds.

INSTALLATION

1.

Start end of mast jacket through hole in toe
board, lower gear assembly into engine com-
partment and place in position on steering
support bracket.

. Install mast jacket toe board grommet and

seal to toe board.

Install bolts, lockwashers and nuts retain-
ing housing to support bracket, but do not
tighten.

. Install mast jacket to instrument panel clamp

and install bolts and tighten securely. Then
tighten housing to steering support bracket
bolts to 27-40 [1. Ths. torque.
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3 Connect the valve body to pump hosee to
valve body unit.

6. Rotate shifter housing, with lower control
shaft and control rods attached to mast
jacket, indexing dowel in housing body with
dowel hole in masl jacket. Install retaining
clamp, lockwasher and nuts and tighten
securely,

=

. Install upper control shaft and shifter lever
assembly to mast jacket, indexing end of
shall with control shaft connector und install
upper clamp bolt and nut. Tighten nut
securely,

=

. Install two clutch head serews attaching shift
control upper support to mast jacket.

9. Connect horn wire at conneetor under in-
strument panel
10. With steering gear on high point, install

steering wheel with spokes horizontal, washer
and nut, and tighten to 35-40 ft. lbs. torque.

11. Reassemble steering connecting rod to pit-
maun arm and adjust as outlined under “Steer-
ing connecting rod-Adjust,”

12. Replace left air duct.

13. Adjust stecring column shift eontrols as out-
lined under “Steering Column Gearshift
Linkage-Adjust” on page 9-4.

14. Bleed steering hydraulic system as outlined
in “Minor Service Operations”

TROUBLE DIAGNOSIS

This section will cover only thase causes of
trouble which may be due to the hydraulic power
steering mechanism. Before assuming that the
hydraulic power mechanism is at fault, make
sure the mechanical components are in good con-
dition. The mechanical items include: front wheel
alignment, tire condition and pressure, whoel
bearing adjusiment, lubrication and adjustment
of steering linkage, and proper alignment of steer—
ing gear in mounting to eliminate bindings.

1. HARD STEERING

To determine whether hard steering actually
exists, place car on a clean dry floor, apply
brakes, and with engine idling, turn wheel ta the
extreme right and left and hold against the stop
(centering springs compressed) momentarily in
each direction several times, This will bring the
ail temperature to approxi ly 170" I, which
is operating temperature. Apply Steering Wheel
Checking Scale, J-5178 (15 Ihs) tn a spoke at
Tim of steering wheel and check the pull required
to turn the wheel steadily with gauge held at 90
degrees to the spoke, If the pull required to turn
the wheel exceeds 10 pounds, check the follow-
ing causes,

Possible Causes
a. Pump drive belt loose
b. Low oil level in reservoir
e. Air in hydraulic sysiem
d. Insufficient vil pressure
e, Stecring adjustment fight

. EXCESSIVE PLAY OR LOOSENESS
IN STEERING MECHANISM

Possible Causes

a. Excessive lash between pitman shaft sec-
tors and ball nut or power rack.

b. Loose worm thrust bearing adjustment.

[~

3. LOW OIL PRESSURE
1f it is believed oil pressure is low, the pressure

should be checked as outlined in “Minor Service
Operations” using pressure gauge, J-5176,
Possible Causes

a. Pump drive helt loose

b. Low oil level in reservoir

c. Pump mechanical difficulty—possihly

caused by:

(1) Relief valve: improper adjustment,
wenk relief valve spring or relief
valve stuck open,

(2) Control valve stuck or broken fow
control spring.

(%) Worn rotor parts,

Pressure loss in stecring conlrol valve,

possibly caused by sticking valve spool or

discharge valve stuck open.

e, Pressurc loss in power cylinder, possibly
caused by leaking adapter “O" ring seal.

f. External or internal oil leaks.

4. POOR CENTERING OK
RECOVERY ON TURNS
Possible Causes
a. Valve spool sticking in valve housing.
b. Faulty valve centering plungers and/or
springs.
e. Binding of steering shaft.
d. Loose worm thrust bearing adjustment.
5. OIL PUMP NOISY
FPossible Causes

a. Improper oil level
b. Air in system



Reservoir air vent plugged

Sludge or dirt in pump

. Pump bearings, shalt, vanes or other
rotating parts worn or damaged. Slicking
pump vanes also a possibility.

o

6. STEERING GEAR NOISY

A very slight rattle may occur on turns be-
cause of the lash off the “high-point.” This is
normal and lash must not be reduced below
specified limits to eliminate the slight rattle,

Possible Causes
a. Excessive lash between pitman shaft sec-
tars and hall nut or power rack, possibly
caused by improper over-center adjust
ment and/or power rack adjustment.

STEERING GEAR ASSEMBLY 9-31

b. Loose thrust bearing adjustment.

7. UL LEAKS
External-Possible Causes

a. Loose connections or faulty rings at

hose unions or o1l pipe elbows.

b. Loose connection or faulty "O" rings be-
tween valve cover, valve body and steer-
ring gear housing.

¢, Hose leaks.

Internal—Possible Causes

a, Leaking upper housing or valve cover
seals,

b. Cylinder adapter seal leaking.

Fig. 30—FPowaer Sisering Tools

1. Steering  Wheel Tension Geuge

15178 15182
2. Pump Bell Tightense— 15470
3. Presiure Checking Gouge—1-5176 1.5759
4. Piston Ring Compresiar—].5186-A

5 Werm Bearing Relaining  Cellor —

& Worm Bearing Nul Adjusling Wrench— I

End Cover Bearing Intaller—J-5191
Piston Rod Interter—1.5193

. Upper Heusing Seal ond Bearing
instelles - J-5189

Fom

7. Valva Cover Seal Insfaller—J-5188
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GENERAL DESCRIPTION

Steel dise wheels, slotted just inside the rims,
are used on all passenger car models. Snap-on
type hub caps are used to conceal the nuls and
studs by means of which the road wheels are
mounted on the hubs.

The wheels on all models are 15 inches in
diameter, with 5 rims. All models, except con-
vertible models with Powerglide, cight passenger
Station Wagon and Sedan Delivery, take d-ply
rating 6.70-15 tires.

Convertible with Powerglide trunsmission have

4-ply rating 7.10-15 tires while the eight passen-
ger Station Wagon and Sedan Delivery have 6-
ply rating 6.70-15 tires,

The spare tire is mounted vertically on the
right hand side of the trunk eompartment on all
models except the Station Wagon and Sedan
Delivery, in which it lies in a covered well in
the rear body floor. A sturdy bumper type jack
with exceptional wide base is carried in the trunk
compartment, The jack handle also serves as a
wheel wrench.

SERVICE INFORMATION

TESTING TIRE PRESSURES

The correct tire pressure for all models, except
the eight passenger Station Wagon and Sedan
Delivery, is 24 pounds front and rear. Correct
pressure on the eight passenger Station Wagon
and Sedan Delivery is 30 pounds front and rear.
Frequent checking is essential with low pressure
tires as variations of only a few pounds maku an
appreciable difference in riding qualities, han-
dling ease and tire wear. It should ulso be general
practice to check tire pressures each time a car
is brought in for service, not only as a con-

venience to the owner, but alse to reduce the
possibility of owner complaint of riding, steering
or tire wear due solely to improper tire inflation.
Checking inflation pressures should be a part of
every lubrication job.

Tire pressures should always be checked when
the tires are cold, preferably in the morning or
after standing in a cool place, and never aflter u
fast run. Heat developed on fast runs or from
hot pavements increases the pressures which
decreases again when the tires cool.

The recommended pressure is a minimum pres-
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sure when the tire is cold and includes all neces-
sary allowances for pressure increases due to fast
runs or hot weather.

When checking tires, servicemen should be
careful to reinstall valve stem caps. These eaps
provide an essential function in keeping dirt out
of the valve and in reducing the possibility of
slow leaks through the valve.

CHANGING ROAD WHEELS

To change the road wheels using the jack that
comes with the ecar, observe the following pro-
cedure,

. Set hand brake and remove wheel shiclds,

2. Remove hub eap and break wheel mounting
nuts loose.

3. Place jack directly under bumper just out-
side bumper guard and raise car until wheel
clears ground.

4, Remove wheel mounting nuts and remove
wheel from hub or drum,

5. To repluce road wheel reverse the above
instructions,

-

INTERCHANGING TIRES

Normal tire wear is uneven between the front
and rear wheels because of the difference in the
functions of the front and rear tires. To minimize
tire wear and tire noise due to wear, it is recom-
mended that tires be interchanged both as to
front or rear use and as to change of direction
at intervals of from 4,000 to 5,000 miles.

In addition, utilizing the spare tire in rotation
with the other four tires gives 207 more total
car mileage before replacement tires must be
purchased.

The recommended plan for interchanging tives is
based on the following steps,

Move the left front wheel to left rear, left rear
to right front, right front to spare, spare to right
rear and right rear to left front.

‘ b
SPARE

Fig. 1=Tire Rl

In detail, the plan provides the changes as
shown in Figure 1 cach time the tires are inter-
changed.

CLEANING WHITE SIDEWALL TIRES

A great deal of ordinary road dirt which collects
on white sidewall tires may be sponged off with
clear water or a mild soap solulion, muwe

Chevrolet White Sidewall Tire Cleaner, how-
ever, is a quicker and more coffective cleancr for
removing dirt and stains from white sidewall tires
and in many cases it will remove stains and dis-
coloration that the simpler method of soap and
water will not remove,

Under no ci should gasoline, kero-
sene or any cleaning fluid containing a solvent
derived from oil be used to cloan white sidewall
tires. Oil in any form is detrimental to rubber and
a cleaner with an oil base will discolor or injure
white sidewall tires.

CORRECTION OF IRREGULAR TIRE WEAR

Heel and Toe Wear This is a saw-toothed
effect where one end of cach tread block is worn
more than the other.

The end that wears is the one that first grips
the road when the brakes are applied.

Heel and toe wear is less noticeable on rear
tires than on front tires, because the propelling
action of the rear wheels creates u force which
tends to wear the opposite end of the tread blocks.
The two forces, propelling and braking, make
for more even weur of the rear tires, whereas
only the braking forces act on the front wheels,
and the saw-tooth effect is more noticeable.

A vertain amount of heel and toe wear is nor-
mal. Excessive wear is usually due to high speed
driving and excessive use of brakes. The best
remedy, in addition to cautioning the owner on
his driving habits, is to interchange tires
regularly.

Side Wear-This may be caused by incorrect
wheoel camber, underinflation, high eambered
roads or by taking corners at too high a rate of
speed.

The firit two causes are the most common.
Camber wear can be readily identified because it
oceurs only on one side of the treads, whereas
underinflation causes wear on both sides. Camber
Wedr reguires corre n of the camber first and
then interchanging tires.

There is, of course, no correetion for high cam-
bered roads, Cornering wear is discussed fur-
ther on,

Misalignment Wear—This is wear due Lo exces-
in or toe-out. In either case, tires will
revalve with a side motion and scrape the tread
rubber off. If misalignment is severe, the rubber
will be seraped off of both tires; if slight, only
one will be affected,

The scraping action against the [ace of the tire
causes a small feather edge of rubber to appear




on one side of the tread and this feather edge is
certain indication of misalignment. The remedy is
readjusting toe-in within 0 to % inch, on 1949-52
models and Y3+1{, inch on 1953 models, or re-
checking the entire front end alignment il
necessary.

Uneven Wear—Uneven or spolly wear is due
to such irregularities as unequal caster or cam-
ber, bent front suspension parts, out-of-balance
wheels, brake drums out-of-round, brakes out-
of-adjustment or other mechanical conditions, The
remedy in each case consists of locating the
mechanical defect and correcting it.

Cornering Wear—Sinee the introduction of in-
dependently sprung front wheels, improvements
in spring suspension have enabled drivers to
negotiate curves at higher rates of speed with
the same feeling of security that they had with
the older ears al lower speeds. Consequently,
curves are being taken at higher speeds with the
result thal a comparative new Lype of tire wear
called “Cornering Wear,” frequently appears.

When a ear makes an extremely fast turn, the
weiht is shifted from an even loading on all four
wheels to an abnormal load on the tives on the
outside of the curve and a very light load on the
inside tires, due ta centrifugal force, This unequal
loading may have two unfavorable results.

First, the rear tire on the inside of the curve
may bhe relieved of so much load that it is no
longer geared to the road and it slips, grinding off
the tread on the inside hall of the tire at an
excessive rate. This type of tire shows much the
same appearance of tread wear as tire wear
caused by negative camber.

Sceond, the transfer of weight may also over-
luad the outside tires so much that they are lat-
erally distorted resulting in execessive wear on
the outside half of the tire, producing a type of
wear like that caused hy exeessive positive
camber,

Cornering wear van be most easily dis-
tinguished from abnormal camber wear by the
rounding of the outside shoulder or edge of the
tire and by the roughening of the tread surface
which denotes abrasion,

Cornering wear often produces a fin or raised
portion along the inside edge of each row in the
tread pattern, In some cases this fin is almost as
pronounced as a toc-in fin, and in others, it
tapers into a row of tread blocks to such an extent
that the Lire has a definile step wear appearance.

The only remedy for cornering wear is proper
instruction of owners, They should be shown that
rubber is being ground off of their tires and they
should be instructed to drive a little more slowly
on curves and turns. Also, the tires should he
interchanged at regular intervals,
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DISMOUNTING AND MOUNTING TIRES

The rims used on all passenger cars are of the
familiar drop center design, Dismounting tires
presents no problems if the correct procedures
are used and the following precautions observed,
Deflate the tube completely by removing the
valve core before attempting to dismount the
tire,

2. The toc of each tire bead has a soft rubber
tip which protects the tube from chafing. Be
very carelul not W damage this tip,

Be careful not to pinch the tube when using
the tire irons.

If prying the bead over the flange seems to
require excess foree, the bead on the oppo-
site side of the rim is not far enough down
in the well

Do not attempt to remove or apply both heads
at the same time.

=
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‘When mounting a tire on a rim:

1. Coat the inside and outside of the bead with
a vegelable oil soap solution, This will make
the work much easier. Do not use wil or
grease,

. When inserting the tube in the tire, make
certain that the valve stem is in line with
the balancing mark plus or minus two inches
on the oulside of the casing, otherwise the
tire and tube will be unbalanced.

3. Alter the tire and tube are on the rim, they
musl be centered in the wheel. Inflate the

tire slowly Lo bring the beads up on the bead
scat, The centering rib above the tire bead
must show uniformly above the rim flange;
then, deflate (ube completely and reinflate
to recommended pressure.

[

NOTE: Never attempt fo inflate a com-
pletely deflated tire an a car without first
jacking the tire clear of the ground.

BALANCING WIHEELS AND TIRES

A wheel and tire assembly may lose its original
balance due to irregular tire wear, tube or tire
repair or some type of misalignment. Consc-
quently, if front end instability develops, the lire
and wheel assembly should be checked for statie
and in severe cases dynamic balance. The assembly
should also he checked for balanee whenever any
original tire is replaced and cspecially in eases
where nonstandard tire equipment, such as a
puncture proof tube or extra ply easing, is used.

Statie Balance (still balance) is the equal dis-
tribution of weight of the wheel and tire assembly
about the axis of rotation so that the assembly hag
no tendency to rotate by itself, Static unbalance
causes the pounding action of the front wheels
that is called “tramp™
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To corroet static unbalance:
. Remove wheel and hub from spindle as a

unit,

2. Clean all grease from wheel bearings and
races.

3. Clamp a clean spindle in a bench vise, or il
the spindle on the car musi be used, clean
it carefully,

4. Mount the wheel on the spindle and adjust

the bearings loosely so that the wheel is just
held in position and is practically frictionless.
3. Make sure that the tire is inflated to the
correct pressure.
Start the wheel in motion and allow it to
stop by itself. When it stops, the heavy side
will be at the bottom.
Mark the heaviest point and also the upper-
most or lightest point,
Install two balancing weights on the rim
opposite each nther and 1807 away [rom the
heavy point.
Move these weights equally in opposite
direction toward the heavy side until the
wheel is in balance.
10, Repack wheel bearings, reinstall and adjust
bearings as explained in Section 3, “Front
Wheel Bearings—Adjust.”

D ic Bal (running bal, )} requires
not only that the wheel be in statie balance, but
also that it runs smoothly at all speeds on an axis
which runs through the center Line of the wheel
and tire and is perpendicular to the axis of rota-
tion, Dynamic unbalance sets up forees which
cause the wheels to wobble or “shimmy.”

The quickest and best methods of testing and
correcting dynamic unbalance are by the use of
dynamic whoel balancers which are available
commercially. These commereial balancers in-
clude all necessary instructions on where and
how the halancing weights should be placed. The
following information, however, will help in the
correction of dynamic halance.

When a wheel that iy statically unbalanced is
dynamically in balance, the dynamic balance can
be retained while corrceting the static balance
by installing the corrective weights so that half
of the weight required is placed on the inner edge
of the rim and the other half on the outer edge
of the rim,

Dynamic unbalance can be corrected without
destroying static balance by installing weights so

=
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half of weight required for dynamic balance is
placed un the rim opposite the heavy point, while
the other hall is placed 180° away and on the
opposite side of the rim,

WHEEL RUN-OUT AND ECCENTRICITY

The wheels should nol run out (wobble) more
than 144" as measured on the side of the rim at
the base of the tire. Excessive run-out is the
result of a bent wheel, an improperly mounted
wheel, worn knuckle bearings or steering connec-
tions. These parts should be checked for correct

dj t, proper ali and wear when-
ever exeessive run-out is encountered.

The wheels should also run concentric with the
steering knuckle spindle within 14, inch as meas-
ured on the tire bead seat of the rim with the
tire removed.

Wheel run-out, eccentricily and balance are
closely associated with steering and front wheel
alignment. Further information on these subjects
will be found under “Front Suspension.”

TESTING FOR TIRE NOISE

Noise caused by the normal action of lire Lreads
on various road surlaces is often confused with
rear axle gears or other noises in the car.

The determination of whether tires are causing
the noise complained of is relatively simple. The
car should be driven at various speeds and note
taken of part throttle, sudden acceleration and
deccleration as axle and exhaust noises show
definite variations under these conditions, while
tire noise will remain constant. Tire noise is,
however, most pronounced at speeds of approxi-
mately twenty or thirty miles per hour,

The tires may be further checked by driving
the car over smooth pavement with the tires al
normal pressure and again over the same stretch
of pavement when the tires have been inflated
to fifty puunds pressure. This high inflation pres-
sure should immediately be reduced to normal
after test If the noise for which the test is being
made is caused by tives, it will noticeably decrease
when the tire pressure is inereased, whereas axle
noise should show no change in volume.

If, on inspection, the tires on the front wheels
are fvund to be ereating most of the noise, the
alignment of the front wheels should be checked,
as exeessive tire noise usually results from low
lire pressure, incorreet alignment or from uneven
tiro wear,
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TROUBLES AND REMEDIES
WHEELS AND TIRES

Symptom and Probable Cause
Front Wheel Shimmy

a. Loose wheel lugs,
b. Loose or broken wheel bearing.

c. Bent wheel.

d. Improper alignment.
e.. Wheel out-of-balance.
f. Loose tie rod ends.

Hard Steering

a, Low air pressure in tires,

b. Lack of Lubrication.

c. Improper wheel alignment,
d. Sagging front or rear spring.
e. Bent wheel or spindle.

f. Broken wheel bearings.

Improper Tire Wear

a, Improper air pressures,

b. Not rotating tires as required.
. Improper acting brakes

d. Improper camber,

¢, High speed driving on turns,

. Rapid stopping.

Noise in Front or Rear Wheels

a. Loose wheel lugs.

b. Broken or loose brake shoe return spring
retainers.,

¢. Broken or rough wheel bearings,

d. Scored drums,

e. Lack of lubrication.
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Probable Remedy

Tighten lugs,
Tighten or replace bearing and adjust accord-
ing to nstructions.

. Replace or straighten wheel,

Front end alignment as per specifications,

. Balance wheel.

Replace tie rod ends.

Inflate tires to recommended pressure.
Lubricate according to instructions.
Front alignment correction.

Replace springs as required.

. Straighten or replace wheel or replace spindle.
. Replace necessary bearings.

Inflate tires to recommended pressure.
Rotate tires aceording to instructions.
Correct brakes as required.

Align front end as per specifieations.
Take turns more slowly.

Apply brakes slowly on approaching stop.

Tighten wheel lugs.

Replace return spring retainers,

Replace bearings according to instructions.
Replace brake lining and remachine drums,
Lubricate as per instructions,
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GENERAL DESCRIPTION

The hood is an alligator jaw type, opening at
the front and operated by a counter-balancing
device comprised of a spring loaded hinge on each

Fig. 1—Engine Comparment

side of the cowl. The over center type, spring
loaded hinge tends to hold the hood down when
it is in the locked position, but when raised, holds
the hood up for easy access to the engine com-
partment (fig. 1).

The hood is of a two panel construction, riveted
together at the eenter with a moulding and orna-
menl covering the joint. A sturdy, rigid hood
hrace is provided at the rear and allows for a
solid hinge attachment,

On 1949 models & hood control knob is located
just below the left end of the instrument panel
and is attached to a cable that passes through a
conduit to a spring loaded locking latch in the
hood lock plate (fig. 2). The hood lock is re-
leased by pulling out on the eontrol knob, To
raite the hood above the safety catch position
insert the fingers under the front of the hood
opening and press in on the safety catch lever
(fig. 3). The hood can then be raised to the fully

open position.




CHASSIS SHEET METAL 11-2

Fig. 2—Hood Lock Plote

On 1950 models, the hood lock 15 released by
reaching under the top grille bar, to the right of
the center of the hood, and lifting up on the
release lever The safety catch can then he re
leased by reaching in under the nose of hood to
the left of center and pressing safely catch lever
toward rear of car

On 1951-53 models, the hood lock relense
lever is located under the top grille bar, slightly
ta the left of the center of the hood. Lifting the
lever slightly will release the hood lock and
when raised further, it releases the safety catch

Hood hinges are comprised of a heavy steel
plate with two hinge support arms securely
pinned by heavy rivets to bosses in the plate.
Heavy bracing welded (o the hood side panel pro-
vides the rigid mounting point for the hood ends
of the hinge arms sattached by shoulder bolts to
the side panel.

Fig. 3—Haod Safety Catuh Relwny

Each hinge plate is rigidly attached to the cowl
by four bolls. Two bolts extend through the cowl
from the inside and thread into square nuts per-
maneutly staked in place on the outside of the
hinge plate. The front bolts extend from the oul-
side, through the plate and cowl and are threaded
into square nuls permanently staked in place on
the mside of the cowl.

The holes through the cowl and hinge plate are
elongated horizontally, as well as being consid-
erably wider than the boll diameter to provide
for shifting the hinge plate in any dircction neces
sary [or proper hood alignment,

The radiator upper bafMle is an integral part of
the forward part of the hood providing for an
improved service condition since the balMe moves
up with the hood, leaving a space between the
radiator core and the radiator grille. Thig space
provides aeccessibility for servicing horn, parking
lamps, electrical connections, eleaning front of
radiator core and, in case of damage, repair of the
grille parts,

MINOR SERVICE OPERATIONS

CENTER MOLDING
Replacement
1. Open hood and remove front name plate,
. Remove hood ornament.
Working from under hood bend the metal
tangs in a straight vertical position and re
move the moldings,
Position new tangs in new moldings at ap-
proximate locutions of langs in old moldings.
Place moldings in position making sure the
tangs are through hood and are aceessible
and the molding is centered properly and
flush
. Working from underside twist the langs to a
locked position,
. Install hood emblem and hood ornament.
Close hood.

- B

2
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UPPER CATCH PLATE BOLT
Replacement

1. Open hood and loosen lock nut on eatch bolt

and remove nut.

2. Remove catch holt, spring and spring re-

tainer from upper catch plate,

3. Place spring retainer and spring over catch

bolt and install in upper catch plate.

4. Tostall lock nut leaving loose and adjust hood
lock as outlined under “Adjustuent.”
Holding catch bolt, tighten lock nut and close

ood

Adjustment
L. The closing or locking tension of the lnck holt
in the lock plate may be ndjusted by loosen-
ing the loek nut on the bolt and turning the
bolt in the retaining plate (fig. 4) clockwise
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Fig. 4—Hood Lock Ball

to increase the tension or counterclockwise
to reduce it,

NOTE: This adjustment also changes the
spacing between the underside of the
hood and top of grille. Proper spacing at

this point is 14"

2. Lock the lock nut and close hood.

UPPER RADIATOR BAFFLE
Keplacement

1. Open hood and remove two nuts and bolts
attaching upper radiator baffle to upper catch
plate.

2. Remove two bolls ing upper radiator
baffie to bottom flange of hood on each side.
3. Remove two rivels ching upper radiator

baftle to side of flange on each side.

1. Position baffle in hood and install bolts and
nuts to bottom flange of hood each sid:

. Install bolts and nuts attaching upper cateh
plate to upper

Install 2

diator baflle.

ts to side flange each side.

UPPER CATCH PLATE
Replacement

1. Open hood and remuove upper radistor baffle
as described above.

2. Remove the hood emblem.

3. Remove rivets attaching upper catch plate
Lo the hood.

4. Assemble the upper baflle to upper eatch
plate with bolts, nuts and lockwashers,

Fig. S—Remaving Hosd Spring

5. Position assembly in hood and install bolts
attaching upper radiator baflle to hood.

6. Install rivets each side attaching upper
radiator baffle to hood and rivets altaching
upper lock plate to the hood.

7. Iustall the hood emblem.
8. Adjust hood lock and close hood.

HOOD ilINGE
Removal
1. On 1949-52 Models, npen hood and prop in
upright position, Place cloth between rear
edge of hond and cowl and fender to prevent
damage to finish when hings is removed.
2. Using J-3181, Hood Spring Remover and Re-
placer, remove spring (fig. 5).

Fig. 6—Remaving Hood Spring
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3. On 1953 models, use J-5544, Hood Spring
Remover and Replacer as follows:
@ Open hood only far enough to obtain
clearance so tool J-5544 may be placed
around hood spring.

-2

. Then fully open hood and remove tool
and spring (fig. 6).

CAUTION: Tool J-5544 is supplied in
a set of twa, do not remove spring
from tool,

e, After removing hood springs, prop hood
in full open position.

NOTE: Toel J-5544 may also be used
to remove and replace hood springs
on 194%9-52 models,

4. Remove the hex head shoulder bolts attach-
ing hood hinge support arms to hood.

CAUTION: When bolts are removed from
support arms the hood, if not held, will
fail down and damage hood os well as
fender tops. Care must be used at all
times,

5. From inside of cowl remove the hinge to
cowl bolts. From outside at cowl hood hinge
remove hex head bolts and washers attach-
ing hood hinge to cowl and remove hinge.

Fig. 7—Hood Hinge to Cowl

NOTE: The reasen for werking from in-
side 1o outside at this point is fo prevent
hinge from falling and causing damage.
Installation
1. Place hood hinge in position vn cowl (fig. 7),
align all bolt holes and start the hex head
bolts and washers attaching hood hings to
cowl.
. From inside of cowl start cowl to hinge bolts.
3. Place hood in position, prop in full apen pasi-
tion and install the bolts attaching hood hinge
support arms to hood, Tighten securely.
4. Close hood to locked position. See that hood
rests Hat on cowl and is in alignment. Tighten
two inside cowl to hinge bolts securely.
Open hood and tighten hinge to cowl bolts.
. On 1949-52 Models, replace spring using
J-3181 Houd Spring Remover and Replacer.
7. On 1953 models, with hood in full open posi-
tion, attach spring and tool J-5544, then par-
tially elose hood allowing enough clearance
to insert arm between hood and fender and
remove tool J-5344 from spring

LOWER CATCH PLATE

Replacement

1. Open hood.

On 1949 models, remove elamp from end of

hood contral cable and remove holt and nut

attaching cable bracket to lower catch plate,

3. Remove bolt and nut attaching lower calch
plate to grille bar center spacer,

4. Remove 3 slot head bolts and nuts attaching
lower catch plate to radiator grille assembly
and remove from vehicle,

5. Position lower catch plate and insert 4 slotted
head bolts, start but do not tighten nuts.

6. On 1949 models, replace conduit bracket. Re-
place ecable through trip lever and insert
through end clamp. Adjust clamp so that
with the hood control knob “in" the hood
catch is engaged but when knob is pulled the
catch begins to release,

7. Adjust lower catch plate as described below
and tighten all holts securely.

Adjustment

1. Open hood and loosen the bolts attaching

lower valch plate to grille and grille bar
center spacer,

. Lower hood carefully and center luck bolt in

the catch plate,

3 Raise the hood and tighten the bolts sceurely,

. Adjust hood lock bolt as per instructions

under “Upper Catch Plate Bolt—Adjust.
ment”,

[

s

L

e

-
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MAJOR SERVICE OPERATIONS
HOOD ASSEMBLY 3. Remove hood emblem and hood ornament
Removal 4. Remove the upper radiator baffle and upper

1. Lay a fender cover along lop of cowl and hood catch plate. . :
fender to prevent hood rom scratching cowl . Remove hood rear reinforcement tic plate
or fenders, from the side to be removed.

2. Open hood and prop in full apen position. 6. Remove hood molding.

3. Using either J-3181 or J-5544 Hood Spring 7. Lay hood down on fender cover {o prevent
Remover and Replacer Tools, remove hood it from being scratched and using a sharp
springs (fig. 5 or 6). chisel cut the rivet heads attaching the hood

4. Remove holts attaching hood hinge support halves together,

to hood ide.
prtis tnhood jon ‘each. xide NOTE: After rivets have been cut it is
CAUTION: When bolts are removed from sometimes necessary to use a small drift
support arms the hood, if not held, will or punch to remove rivets.
fall down and domage hood as well as
fender tops. Care mus! be used at all 8. Remove hood bumpers from panel that is to
times. be replaced.

5. Remove hood from vehicle. Installation

Installation 1. Align the two hood halves and install the

rear reinforcement tie plate and tighten

1. Lay a fender cover along top of cowl and securely.
fendcr ft:n grcvnnt hood from seratching cowl 2. Install upper radiator bafe to be used as a
apIar IEnoers: w y brace while riveting hood halves together

2. Place the _hﬁﬂd in position and prop in full and secure in place with bolts.
open position.

3. Connect the hood hinge support arms with CAUTION: Before riveting hood halves
bolts each side and tighten securely. together check oufside top of hood and

4, Using cither J-3181 or J-5544 Hood Spring make sure it is a flush fit so hoad center
Remover and Replacer Tools, replace hood moulding will lay flat on hood fop.
hinge spring. 3. Stand hood in a vertical position and start

5. Remave the fender cover from the cowl and riveting from botlom to top. Replace all
fenders and close hood. Check hood fit and, rivels pussible, then remove upper radiator
Ifd'nM:;sarg‘ :l"'um" h"‘g:d to ‘CDWI b°h‘"' tﬁ baffle and replace remaining rivets.
adjust hoo ignment. just upper catcl :
plate as instructed under “Upper Catch Plate 4 Znstall hood center maldingy; .
Bolt Adjustment” in this section. 5. :;mﬂl;iﬂl upper catch plate and upper radiator

affle.
HOOD HALF 6. Install hood ernament and hood emblem.
Removal 7. Install hood rubber bumpers.

1. Remove hood as Instructed in Hood Assem- 8. Lay fender cover along cowl top and fenders
bly—HRemoval, and install hood.

2, Stand hood in upright position on fender 9. Check hood fit and alignment and adjust

cover on floor, a5 necessary.
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RADIATOR GRILLE AND BAFFLES

INDEX
Page Page
(seneral Description . . L 11- 6 Radistor Gallle: .o onmmmeremmess ssassile 8
Radiator Grille to Front Bu.mper Flller Removal . , . ‘ 11- 6
Panel Baffle. 11- 68 Disassembly . 11- 6
Removal. . ... A7 S R 11- 6 Assembly. ... : . 117
Installation 11- 6 Imatallation: . .cocovismusssrennamsnas -7

GENERAL DESCRIPTION

The radiator grille consists of a radiator grille
header bar bordering the hood opening, a radia-
tor grille center bar spanning the width across
the front fenders, a radiator grille lower bar
dividing the junction of the grille with the front
bumper filler panel bafHe and 1949 models a
series of seven vertical moldings. 1952 models
have five vertical moldings and 1933 models
three vertical moldings which are bolted to the
center horizontal bar. All bars and moldings
are durable steel st i finished in bright
chromium and securely “fastened to the radiator
grille assembly.

The radiator grille assembly consists of a series
of sheet metal stampings welded together to form
a rigid structural mounting for the chromium
finished pieces and parking lamps. This construc-
tion results in a noise free and rigid assembly that
is securely bolted to the forward edge and surface
of the front fenders.

The parking lamp assembly on 1949-50 models
is a round chromium plated unit held in position
on the right and left between the upper and cen-
ter grille bars with two nuts. Parking lights on
all 1951-52 models are housed within the semi-
circular sides of the radiator grille. 1953 parking
lights located in the same area are circular in de-
sign. The parking lamp bulb snaps into the back
plate and may be replaced without removing the
parking lamp assembly from the vehicle, The rest
of the parking lamp assembly is serviced as a unit.

The radiator grille to front bumper filler panel
baffle is of one piece construction extending from
the front bumper face bar to the radiator core.
This produces a simple structure readily re-
movable for service purposes.

RADIATOR GRILLE TO FRONT BUMPER
FILLER PANEL BAFFLE
Removal

1. Remove bumper face bar.

2, Remove sheet metal screws attaching filler

pancl baffle to fender air duct baffle and
front fender skirt each side,

3. Remove sheet metal screws attaching filler
panel baffle to grille bar center spacer.

4. Remove nuts and lockwashers from special
bolts attaching filler panel baffle to grille
lower bar.

5. Lower filler panel baflle enough to slide off
special bolts and remove from vehicle.

Installation

1. If filler panel baffle is replaced with new
baffle, remove the two rubber bumpers at
front edge and install on new baffle.

2. Slide baffle over special bolts in grille and
tighten nuts and lockwashers.

3. Replace screws attaching baffle to grille bar
center spacer.

4. Attach baffle to fender, air duct baffle and
front fender skirt with sheet metal screws.

5. Replace bumper face bar.

RADIATOR GRILLE
Removal

1. Open hood, disconnect the parking lights at
the junction block on each side and remove
horns on 1953 models.

2. Remove lower catch plate and lay back out
of the way.

3. Remove fender to grille screws and fender
to front skirt to grille serews.

4. Remove nuts and lockwashers from special
bolts attaching grille to filler panel baffle on
each side.

5. Remove screws attaching grille bar center
spacer Lo filler panel baffle,

6. Remove the grille assembly from the vehicle,

Disassembly

On 1949 models, if the vertical moldings are
to be replaced only the lower bar need be re-
moved. On 1952-3 models, vertical moldings
may be removed without any disassembly of



grille. To replace the center bar the parking

lamps and the header bar must be removed,

1. Remove the parking lamp from each side by
removing the retaining nuts,

2, Remove the rivets holding the grille bar
center spacer to the grille assembly.

3. Remove the screw from each side attaching
the header bar to the center bar.

4. Remove rivets, each side, attaching the
header bar to the grille bar outer spacers.

5. Remove rivets attaching center bar to the

grille assembly and lift the center har off.

Remove rivets attaching the lower bar to

the grille assembly.

7. Slip vertical moldings down and off grille

assembly,

If header bar is to be replaced remove rub-

ber bumpers.

=,

=

Assembly

1. On 1949 models slip on vertical moldings
from the bottom until they hit a definite
slop. Be sure that they are straight. The
center, or number 1 molding, may be iden-
tified by noticing that there are no notches
and only one end has chamfered corners. The
chamfered corners are to be at the top when
assembled,

The next two moldings on each side or the
number 2 moldings are identified by being
notched in the center. The moldings are as-
sembled to the grille assembly with this
notch toward the outside.

The end moldings or number 3 and 4 are
identified by having the notch off center.
When assembled, this notch is to be in the up
position and toward the outside of the car.
The ovuter edge of the end moldings clip
around the outside of the grille assembly.

2. Assemble the lower bar to the grille assembly
using three holts to hold in place temporarily.

3. Position center bar on grille assembly and
hold in place with bolts through the outer
ends.

4. On 1951-2 models assemble outer moldings
to lower and center grille moldings.

-
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. Place header bar in pesition and secure to

the center bar at the outer ends with screws.

. Replace the grille bar center spacer and

temmporarily bolt to the grille assembly.

. Replace all rivets and rivet. Then remove

the temporary bolts and rivet at these
locations.

. Replace the parking lamps and assemble to

the grille assembly with two nuts on each
side.

. Heplace the four rubber bumpers on the

header bar, The two thick ones are closest to
the center of the vehicle.

Assemhly—1953 Models

1

2.

3.

Install outer end moldings to lower radiator
grille molding.

Place four inserts in parking lamp housing
and install housing to outer end moldings.
Install center horizontal grille molding with
vertical moldings attached to parking lamp
housing.

4. Install parking lamp upper brackets be-
tween outer end moldings and upper grille
molding and rivet or bolt in place.

5. Attach parking lamp bracket to lamp
housing.

6. Install air duct baflle to upper and lower
defectors,

Installation

@ =1

. Raise hood and replace grille in position in

the vehicle,
Replace sheet metal serews connecting grille
to front fenders and frunt fender skirts.

. Replace lockwashers and nuts on special

grille to filler panel baffle bolts and tighten
securely.

. Secure air duct baffle to attaching brackets

on models so equipped.

. Replace sheet metal screws attaching filler

panel baffle to grille bar center spacer.

. Replace lower catch plate.
. Connect parking lights and install horns,
. Adjust locking plate as described under

“Lower Catch Plate—Adjustment.”
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FRONT END SHEET METAL
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GENERAL DESCRIPTION
The front end sheet metal consists of front horn relay and voltage regulator. Remove
fenders, hood, radiator grille, and the necessary wiring harness from clips on left fender skirt.
skirts and baffles. The front end sheet metal 5 On 1949 models, remove hood lock control
assembly and radiator is anchored on the radiator cable from clips on left fender skirt and re-
support frame cross member in a stabilized move clamp from front end of hood lock con-
mounting. Unitizing of front fenders, radiator trol cable, Loosen nut and bolt attachment of
and sheet metal in a framework of panels from cable bracket to lower hood lock plate. Pull
the cowl to the single stabilized mounting point sut hood lock cantral cahle from lower hoad

on this cross support prevents frame movements lock plate and fender froni skirt,
from being imparted to the sheet metal, thereby
prolunging life of the sheet metal and the radiator
core. A minimum wheel shock is transmitted to
these parts due to the stabilized unit mounting

-3

. Turn rubber connectors back over air ducts.
7. Remove upper and lower radiator hoses and
oil cooler from Powerghde models,

on the special frame cross member, 8. Remove .ﬂ.eeri_ng gear housing shield, on
The front fenders are of one piece, deep drawn, models so equipped.

heavy pgauge steel construction strongly sup- 9. Remove fender skirt to dash leg nuts, wash-

ported and braced to the radiator support at the ers, and bolts each side.

front and cowl at the rear. Adjustment is pro- 10, Remove rear baffle to cowl] bolt each side.

vided so that sheet metal assembly and hood 11. Remove rear baffle extension each side.

assembly can be located in good conformance 12. Remove fender to frame side member brace
with the body surfaces, each side, except on 1953 convertibles,

FRONT END SHEET METAL ASSEMBLY 13. R;rnove fender to lower baflle screws each

siae,

Bemoval 14. Remove nuts, lockplate, spacer and rubber
NOTE: Certain locations have shims cushion connectling the radiator support to
specified as required for adjusting pur- radiator support cross member. Remove bolts
poses, therefore, shims should be re- from air duet baffles on 1953 models.
placed as removed ot these locations at
Installation. NOTE: These bolts cannot be pushed

through or removed without removing
lock plate ond radiator core and hend-
ing up retaining tabs on bolt lock plate

1. Drain radiator, Remove hood as outlined
under “Hood Assembly Removal.”

2. Remove nuts and washers from sill mould- in radiator suppert.
ing bolts at the fender and remove mouldings
from clips on body. 15. Remove horns from 1953 models,
3. Remove battery cables from battery. Re- 16. Remove fender to cowl brace bolts at fender
move batlery and remove positive cable from euch side,
right fender skirt. 17. Remove fender to cowl side bolts each side
4. Remove wiring harness from junction hlocks, 18, Tift up at rear (using care not to mar doors)
pull harness out of radiator support tie bar until the radiator support belts clear radiator

and front skirt heole. On 1949 models, remove support cross member, and the filler panel



can slip from under top edge of front humper
face bar, then pull straight forward.

Installation

1

1.

1z

14,
15

16.
17,
18.
19

Tape rubber cushion and shims in place on
radiator support over the radiator support
to radiator support eross member holts, Lift
rear end of assembly (using care not to mar
doors), position front end under top edge of
bumper face bar, and lower rear end into po-
sition making surc that radiator support
bolts are through the holes in radiator sup-
port cross member,

. Replace two fender to cowl side bolts each

side.

Replace fender to cowl brace bolts at fender
each side.

. Replace fender skirt to dash leg bults, lock-

washers and nuts.

Replace rear baffle to cowl bolt cach side.
Replace fender to side member brace cach
side. (No brace on 1953 convertibles),
Replace fender to lower ballle screws each
side,

Replace rear baflle extension each side.
Repluce steering gear housing shield on
those models so equipped.

. Replace rubber cushion, spucer, lock plate

and nuts to radiator support to radiator sup-
port cross member bolts, tighten nuts and
lock plate.

Replace upper and lower radiator hoses and
oil cooler on Powerglide models.

Turn rubber conncetors over air ducts,

On 1949 meodels, replace hood lock control
cable into clips on Teft fender skirt, through
front skirt into lower hood lock plate and
replace clamp at front end of cable.
Replace air duct baffle bolts,

Replace horn relay, voltage regulator on
1949 models and wiring harness and con-
nect to junction blocks.

Replace horns on 1953 maodels,

Replace battery and battery cables,

Replace body sill mouldings.

Replace hood as instructed in “Hood As
sembly Installation”, and refill radiator.

FENDER AND SKIKT ASSEMBLY
Removal

1

NOTE: Cerfain locations have shims
specified as required for adjusting pur-
poses, therefore shims should be re-
placed as removed at these locations at
installation.

Remove nuts and washers from sill molding

24

Lol

L8

=

80

10.
11,
12,
13
14.
15,

2

=
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bolts, at the fender and remove molding
from clips on body.

If left agsembly 1s to be removed, disconneet
at least one battery cable from battery, Dis-
connect parking lights and horns from junc-
tion block. Disconnect wiring harness fram
junction blocks, and pull harness out of
radiator support tic bar and front skirt hole,
Remove harness from elips on rear skirt and
lay out of way, after removing horn relay
and on 1949 models, the voltage regulator,
On 1949 models, remove clamp from front
of hood lock control cable. Loosen nut
and bolt attachment of cable bracket to lower
hood lock plate and pull cut hood lock eon-
trol cable from lower hood lock plate and
fender front skirt after removing cable from
clips om fender rear skirt, Tay cable out of
way.

If right assembly is to be removed: Remove
battery cables [rom battery and remove hat-
tery. Disconnect parking light and horn from
junetion block. Disconnect wiring harness
from junction block. Remove positive battery
eable from fendor rear skirt,

Turn back rubber conncetor over air ducts,
Remove fender skirt to dash leg nuts, lock
washers and bolts,

Remove fender to frame side member brace
serews from fender and rear haflle.

Remove rear baffle 1o ballle extension screws,
Remove rear baffle to cowl bolt.

If left assembly is to be removed, remove
steering gear housing shield,

Remave fender to lower baffle serews
Remove air duct baffle to filler panel serews,
Remove front skirt to radiator support bolts,
Remove horn and horn bracket assembly.
Ruemove fender to grille sheet metal screws
Remove fender to fller panel serews

. Remove fender front skirt to filler panel

BCTOWS,

Remove fender (o cowl brace halts ar the
fender.

Remove fender to cowl side bolts.

Remove fender to radiator support brace
bolts at the radiator support.

NOTE: If any shims are removed In items
17-18-19, they should be replaced as
i ta intain adjush

Place cloth over rear outer portion of grille
and filler panel, also over fender al rear outer
corner of hood, o prevent damage to fender,
Use care 1o prevent marring of door when
removing assembly.
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2l

Pull hood down [rom open position, encugh
to allow maximum clearance between fender
and rear puter corner of hood. Pull grille and
filler panel forward fur enough o allow re-
moval of front fender. Remove assembly from
vehicle by lifting over the spring hoeusing.

Installation:

L

[

© =@ s

13.
14
15.
16.

17.
18.

19

Place cloth over rear outer portion of grille
and filler panel, also over fender at rear outer
corner of hood, to prevent damage to fender.
Use care o prevenl marring of dvor when
installing assembly. Pull grille and filler panel
forward far enough to allow installation of
assembly. Tift assembly over spring housing,
position front end, then slide rear into
position,

. Replace fender to radialor supporl brace

bolts at radiator support.
Replace fender cowl side bolts.

. Replace fender to cowl brace bolts at fender.

Replace fender skirt to radiator support bolts.

. Replace air duct baffle to filler panel screws.

Replace horn and horn hracket assembly

. Replace fender front skirt to filler pancl

SCLEWS.

. Replace fender to filler panel screws.
10.
11:
12

Replace fender to grille screws.

Replace fender to lower hafile screws,

If left hand fender was removed replace
steering gear housing shicld,

Replace rear baffle to cowl bolt.

Repiace rear baffle to baffle extension serews
Replace fender to frame side member brace
serews, to fender and rear baffle.

Replace fender skirt to dash leg nuts, lock
washers and bolts.

Turn rubber connectors over air ducts.

1f right assembly was removed: Replace posi-
tive battery cable to fender rear skirt, Con-
nect wiring harness, parking light, and horn
wires to junction block. Replace battery and
connect battery ecables 1o bhattery.

1f left assembly wans removed: On 1949
models replace hood lock control cable in
clips on [ender rear skirt, through grommet
in fender front skirt, into hood catch lower
plate, and replace clamp at front end of cable.
Replace horn relay and on 1949 models, the
voltage regulator. Replace wiring harness on
elips on fender rear skirt, through grommet
In front skirt, through radiator support tie
bar and eonnect to junetion blocks. Connect
parking lights and horns to junction blocks.
Connect battery cable to battery.

20. Replace body sill molding.

FRONT FENDER
Removal

ol

10

1L

12,

13,

NOTE: Certain locations have shims speci-
fied as required for odjusting purposes,
therefore, shims should be replaced as
removed ot these locations at installa-
tion.

. Remove nuts and washers from sill molding

holts at [ront fender. Hemove molding from
clips on body.

. Disconnect headlight at junction block and

headlight ground from fender front skirt.

. Remove fender to grille screws.
. Remove fender to filler pancl screws,

Remove fender front skirt to filler panel
SUTEWS.

. Remove air duct baflle to filler panel screws,

Remove fender to frame side member brace
SCrew,

Remove fender to lower bafHle serews,

Remove (ender to front and rear skirt balt
and screws.

Remove fender to cowl side halts.

Remove fender to radiator support brace
bolts at the fender.

Remove fender to cowl brace bolt at fender.

NOTE: Place cloth over rear auter portion
of grille and fillar panel, also over fender
at rear outer corner of hood, te prevent
damage te fender. Use care when re-
moving fender not to mar deor.

Pull hood down from open position enough
to allow maximum clearance between fender
and rear outer corner of hood, Pull grille and
filler panel forward far cnough to allow
removal of fender, Pull fender up at rear and
slip fender Hange from under hottom of fen-
der front skirt at front, then lift fender up
and out.

Installation

1

Place cloth over rear outer portion of grille
and filler panel, also over fender nt rear outer
corner of hood, to prevent damage to fender.
Use care when installing fender not to mar
door, Tull hood down from open position
enough to allow maximum elearance between
fender and rear outer corner of hood, Pull
grille and filler pancl forward far enough to
allow fender to slip into position at front,
then install rear end into position,

Replace fender to radiator support brace
bolts.
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WIRING

Two separate wiring harnesses, body wiring
harness and chassis wiring harness, are provided
in all passenger car models. A junction block,
located on the lower flange of the instrument
pancl on 1949-50 models provides a convenient
division point for these harnesses and an extra
terminal is provided on this junction block for
convenient connection of eleetrical accessvries.
All connections on 1951-53 models are made di-
rectly to the switches or gauges mounted on the
instrument panel. Accessories connections, on
1951-53 models, are made o an accessory junc-
tion block,

To facilitate servicing of the clectrical system
an access door is provided in the dash. This door
makes it much easier to reach the wiring behind
the instrument panel as well as the instruments
themselves.

The wiring diagrams (figs. 1-5) show all electri-
cal units and cireuits, positions of electrical units
which are shown diagrammatically and the wir-
ing harness loom which is indicated by the cross-
hatehed sections. Figures 6-9 shows additional
wiring for top operation on Convertible.

The insulation of each wire is distinctively pat-
terned and colored to assist in Lracing circuits
and making correct connections. Plastic insula-
tion on the wires of the wiring harness was
started on 1953 madels in May and June of 1953,

Both color codes, braided and plastic, are shown
on the 1953 diagram.

In the wiring harness leading fromn the junction
block to the lighting switch, protection is pro-
vided by a 30-ampere thermal circuit breaker
located in the lighting switch. This eircuit breaker
i5 a bi-metal thermostatic element which, when
overheated by a current flow of more than 30
amperes, opens all circuits leading out of the
switch. When the bi-metal element has cooled suf-
ficiently, electrical contact is restored, Thus the
current to the lights is rapidly interrupted and
restored until the short is located and corrected.
Protection against destruetion of the wiring is
thereby provided and possible rapid discharge of
the battery averted. A further advantage is evi-
dent should a short circuit occur in the lighting
system at night. The intermittent operation of the
lights makes it possible to drive the vehicle until
a service garage is reached.

If a repair operation should require removal of
the body from the chassis on 1949 models, it is
unnecessary to disturb any of the internal wiring
in the body or to disconnect any of the chassis
wiring at the lamps, Instead, simple disconnec-
tions may be made at the junetion block and at a
few convenient locations so that the body is
electrically free from the chassis, eliminating the
necessity for loosening clips or removing a series
of wires.
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BATTERY

The battery, popularly referred to as “storage
battery” is in reality an eleciro-chemical appa-
ratus so constructed to change the cnergy put
into it by the gencrator to chemical energy or
“charged.” This chemical encrgy can then be con-
verted into electrical energy by making a con-
tinuous uninterrupted eircuit between the posi-
tive and negative terminals of the battery, through
the wiring system and cleetrical circuits of the
vehicle.

The battery consists of three acid proof com-
partments or cells, Within each coll are two ele-
ments, one positive und one negative, Each ele-

ment consists of a number of plates called “grids,”
the openings of which are filled with a lead paste.
Each group of plites is connected together and
the positive are separated from the negative by
porous separators between each plate,

The liquid in which these plates are immersed
is called electrolyte (suphuric acid and water).
When the battery is receiving electrical energy
from the generator, acid is driven from the
composition of the plates and causes the battery
to be in a state of charge. When current is drawn
from the battery the acid combines with the lead
paste of the plates forming a chemieal compound.
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As the sulphurie acid reacts to combiné with the
lead paste the electrolyte solution becumes practi-
cally all distilled water and when this condition
exists the battery is said to be in a state of dis-
charge,

The efficiency of a battery, therefore, is in
direct proportion to its state of charge. Ta obtain
the maximum efficieney, whatever amount of eur-
rent is withdrawn from or generated by the bat-
lery must be compensated for by running the
generator long enough to restore the batterv to
the condition known as “charged.”

The generator is designed to restore battery
energy consumed in starting and then to assume
the burden of supplying complete electrical load.
If the generator {ails in its duly and the battery
becomes run down or in a state of discharge,
charging from an outside source is neeessary,

CHARGING

Charging a battery by causing an clectric
current to flow through it, sets up an electro-
chemieal action between the positive and nega-
tive plates in the presence of the clectrolyte, This
reaction results in a condition called “gnssing.”
The cover on each cell has a vent or opening so
that the gas produced may be vented to atmos-
phere. The filler caps should be removed when
charging. An open Hame should never be placed
near a charging battery as the discharging pas is
explosive,

To check the battery for its state of charge a
hydrometer should be used (fig. 10). A fully
charged battery should have a specific gravity of

275 to 1.300 while a fully discharged battery will
have a speeific gravity of approximately 1.150.

READING FOR ruu.\'
CHARGED BATTER'
SHOULD BE BETWEF.N
1275 AND 1300

Fig. 10—Testing Specific Gravily of Battery

BATTERY CAPACITY TEST

A 6 volt battery that will maintain a 4.8 or bet-
ter voltage during a baltery capacity test should
be considered a good batlery. To make the bat-
tery capacity test, proceed as follows:

1. Connect positive ammeter lead of Volts Am-

pere Tester 1o positive post of battery (fig.
11).

Fig. 11—Barttery Copacity Test

2. Turn control knob of battery starter tester to
off position.

3. Turn voltmeter switch to 15 volt position.

4. Connect negative ammeter lead (v baltery
negative post.

5. Conneet positive and negative voltmeter
leads to positive and negative battery posts
respectively,

NOTE: The attachments must be made to
battery post and not the ammeter clips.

6. Turn battery-starter control knob to battery

position until test ammeter reads 300 am-
peres (ampere hour rating of battery times
three).
CAUTICN: Do not turn battery-starter
control knob to starter position with am-
meter connected across the baltery as
this will cause a direct short,

7. With ammeter reading 300 amperes for fif-

teen seconds then take voltage reading which

should be 4.8 volts or better,

II voltage is less than 4.8 volts, proceed with

Three Minute Battery Test.

L

THREE MINUTE BATTERY TEST

In addition to the hydrometer test and battery
capacity test, an accurate test using a Voltmeter
and a fast charger will quickly cstablish in three
to four minutes whether a batlery is good or bad
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even when the battery is in a discharged
condition.

This procedure determines the condition of
charged or discharged batteries by following the
principles that:

a. A charged battery may be tested by taking

current oul of it.

b. A discharged hattery may be tested by pass-

ing current through it.

This test should not be used if the battery
temperature is below 60° F. Figure 12 shows test
hookup for three minute test.

FILLING

Batteries should be filled with sufficient quan-
tity of distilled water to bring the electrolyte up

Fig. 19—These Minuta Batary Tast

Make a visual inspection and add water if below
the plates, If it was not necessary to add water,
test specific gravity.

Make the Battery Capacity Tes, noting the volt-
age under a discharged load of 3 times the
Ampere Hour Rating.*

v N

IF VOLTAGE IS 4.8 VOLTS OR MORE:

Battery has good output capacity and will
readily accept a narmal change.

IF VOLTAGE IS BELOW 4.8 VOLTS:

Fast charge the baltery at 75 amperes for 3 min-
utes. Then, wilh fast charger still operating, fest
individual cell volluge of battery.

2 N

IF CELL VOLTAGES ARE \F CELL VOLTAGES

EVEN WITHIN .1 VOLT: ARE UNEVEN BY MORE
Test total battery voltage THAN .1 VOLT:

with charger still operat-

ing on fast charge. Replace the battery.

¥

IF TOTAL VOLTAGE IS
OVER 7.75 VOLTS:

H the specific gravity is 1.250 or more,
no service is required.**

If tha specific gravity is below 1.250
check the charging circuit to determine
the cause, and correct as needed,

a. Slow charge to full charge for city
driving.

b. Highway driving with good charg-
ing system shauld return battery to
full charge.

IF TOTAL VOLTAGE IS
UNDER 7.75 VOLTS:

Battery is unsatisfactory
and is probably sul-
phated, Battery may be
serviceable after contin-
ved slow charge, then
test capacity, If above
4.8 volis, place bazk in
service, If below 4.8 volts,
replace the battery.

Test specific gravity. Bat-
tery can be fast-charged
up to the times shown in
the accompanying chart.
Always follow the fast
charge with sufficient
slow charging to bring
batlery to full charge.

Specific Gravity Fast Charge Up to

1.150 orless .......... 1 hour

1.150t0 1,175 .. ¥ hou

1.175 10 1.200

1.20010 1,225 ..

Above 1.225 . ... ... Slow charge only.

*NOTE: Delco batteries, used in Chevro-
let, are rated at 100 amp. hr.

**CAUTION: If a battery is up and posses the capacity test with a voltage
of 4.8 volis or more, do not follow through with the additional tests rec-
ommended for discharged batteries. A charged battery will nof accept
75 amperes without an excessively high voltage.



ELECTRICAL SYSTEM 12-10

to the top of the split ring in each cell.

NEW VEHICLES IN STOCK

1. Check battery electrolyte on each new car
received; add sufficient distilled water to
bring the electrolyte up to not more than
14" above the top of plates in each cell

2. Check electrolyte and add distilled water as
necessary at weekly or semi-monthly inter-
vals, depending upon the weather; warm
weather causes greater water loss.

3. If the specific gravity of the batlery is below
1.225, remove it and placg on the charging
line. Charge the battery until the specific
gravity reaches 1.275 to 1.300.

Before a new car iy delivered to a customer,
make sure the specific gravity of the hattery
electrolyle measurcs at least 1.260 — preferably
higher. Under no circumstances should acid be
added to a new batlery to increase the specific
gravity of the electrolyte.

NEW BATTERIES IN PARTS STOCK

1. Batteries in stock should be checked for sulu-
tion level and specific gravity in accordance
with the procedure listed above. mwue

2. Batteries on display should be rotated period-
ieally with those in stock to avoid possibility
of old batteries remaining in stock,

GENERATING SYSTEM
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DESCRIPTION

The generating system consists of a belt driven
generator mounted on the left side of engine, the
voltage and current regulator mounted on the
left fender skirt on 1949 models and on the in-
strument access panel of 1950-53 models and the
necessary wiring to properly conneei the two
units and the battery. The purpose of this system
is to vonvert just enough mechanical energy from
the engine into electrical energy to supply all
electrically operated accessories and keep the
battery fully charged.

The generaltor is a two-hrush shunt wound unit
controlled by a combined voltage and eurrent
regulator. The combined voltage and current
regulator keeps the voltage and amperage within
safe operating limits under the most adverse con-
ditions and increases or decreases the amperage

output to meet the varying requirements of the
battery and eleetrical accessories,

The voltage and current regulator assembly
actually consists of three units—the voltage regu-
lator, the current regulator and the circuit
breaker (fig. 13).

The voltage regulator controls the maximum
voltage of the generator and keeps it from exceed-
ing a predetermined value fixed by the regulator
seiting. This prevents excessive voltage at the
lamp bulbs, ignition points, radiv and prevents
overcharging battery thereby prolonging their
life. The actual charging rate to the battery at a
given generator voltage depends upon the state
of charge (counter voltage) of the battery.

The current regulator controls the maximum
amperage output of the generator, thereby pre-



venting damage to the generator due to overload.

The circuit breaker (cut-out relay) unit of the
regulator is an automatic swilch in the charging
circuit between the generator and the battery.
When the generator vollage exceeds the voltage
for which the eircuit breaker is set (slightly above
battery vullage) the circuit breaker points close
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and the generator begins to supply electrical
energy to opcrate clectrical units and charge the
battery. When the generator voltage drops below
that of the battery the current starts to flow from
the battery to the generator which opens the
cireuit breaker points and breaks the circuit.

CONSTRUCTION

GENERATOR

The generator housing (ficld frame) has the
two pole shoes attached to it 180° apart. The
field coils are around the pole shoes. The arma-
ture is centered between the pole shoes and is
held in place by bearings in the frames (end
plates); the end plates have openings for circula-
tion of air for cooling. Air is ecirculated through
the generalor by the combined pulley and fan
that are mounted on the front end of armature
shaft, The commutator end frame (end plate) is
fitted with the brush holders that hold the hrushes
in correct position under spring tension against
the armature commutator. One brush is grounded
to the frame while the other is insulated from the
frame.

CURRENT
REGULATOR

VOLTAGE

Cut-ouT
RELAY

REGULATOR

Fig. 13—Currant and Voliage Regulatar

The insulated (positive brush) is connected to
the pasitive “A" terminal of the generator and to
one terminal of the field coils. The other end of
the field coils is connected to the insulated field
“F" tferminal of the generator.

CIRCUIT BREAKER (CUTOUT RELAY)
The cutout relay (fig. 14) has two windings

assembled on one core, a series winding of a few
turns of heavy wire (solid line) and a shunt wind-
ing of many turns of fine wire (dashed line). The
shunt winding is shunted across the generator so
that the generator voltage is impressed upon it at
all times. The series winding is connected in series
with the charging ecircuit so that the generator
output passes through it,

The relay core and windings are assembled into
a frame, A flat steel armature is attached to the
frame by a flexible hinge so that it is centered
just above the end of the core, The armature has
two contact points which are located just above a
gimilar number of stationary contact points. When
the generator is not operating, the armature con-
tact points are held away frum the stationary
points by the tension of a flat spring riveted on
the side of the armature.

VOLTAGE REGULATOR

The voltage regulator (fig. 14) has two windings
assembled on a single core, a shunt winding con-
sisting of many turns of fine wire (dashed line)
which is shunted across the generator; and a
series winding of a few turns of relatively heavy
wire (solid line) which is connected in series with
the generator field circuit when the regulator
contact points are closed.

The windings and core are assembled into a
frame. A flat steel armature is attached to the
frame by a flexible hinge so that it is just above
the end of the core. The armature contains a con-
tact point which is just beneath a stationary
contact point, When the voltage regulator is not
operating, the tension of a spiral spring holds the
armature away from the core so that the points

wliige  mise

8 \ it

Fig. 14—Ciscuit Diagram
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are in contact and the generator field circuil is
completed o ground through them,

CURRENT REGULATOR

The current regulator (fig. 14) has a series wind-
ing of a few turns of heavy wire (solid line) which
carries all generator output. The winding core is
assembled into a frame, A flat steel armature is
attached to the frame by a flexible hinge so that

it is just above the core, The armature has a con-
tact point which is just below a stationary contact
point. When the current regulator is not operating,
the tension of a spiral spring holds the armature
away from the core so that the points are in con-
tact. In this position, the generator field cireuit is
completed to ground through the current regulator
contacl points in series with the voltage regulator
contact points,

OPERATION

In order for the generating system to operate
the positive wire from the generator must be con-
nected to the generator (GEN) terminal of the
regulator, the field terminal of the generatar con-
nected to the field (F) terminal of the regulator
and the wire from the battery through the amme-
ter to the battery (BAT) terminal of the regulator.

CIRCUIT BREAKER (CUTOUT RELAY)
When the generator vollage builds up to a value
great enough to charge the battery, the magnetism
induced by the current flowing through the shunt
winding is sufficient to overcome the armature
spring tension and pull the armature toward the
core so that the contact points close, This com-
pletes the circuit between the generator and
battery. The current which flows from the genera-
tor to the battery passes through the series winding
in the proper direction to add to the magnetism
holding the armature down and the points closed,
When the generator slows down or stops,
current beging to flow from the battery to the
generator. This reverses the direction that the
current flows through the series winding, thus
causing a reversal of the series winding magnetic
field, The magnetic field of the shunt winding does
not reverse, Therefore, instead of helping each
other, the two windings now magnetically oppose
each other so that the resultant magnetic field
becomes insufficient to hold the armature down.
The flat spring pulls the armature away from the
core so that the points separate; this opens the
eircuit between the generator and battery.

VOLTAGE REGULATOR

When the generator voltage reaches the value
for which the voliage regulator is adjusted, the
magnetic ficld produced by the two winding (shunt
and series) overcomes the armature spring ten-
sion and pulls the armature down so that the
contact points scparate. This inserts resistance
into the generator field circuil so that the gen-
erator field current and voltage are reduced. Re-
duction of the generator voltage reduces the
magnetic field of the regulator shunt winding. Also,
opening the regulator points opens the regulator
series winding circuit so that its magnetic field
collapses completely, This results in the magnetic

field reducing sufficiently to allow the spiral spring
to pull the armature away from the core so
that the contact points again close. This directly
grounds the generator field cireuit so that the
generator voltage and output increase. The above
cycle of action again takes place and the vycle
continues at a rate of 150 o 250 times a second.
regulating the voltage to a constant value. By thus
mairftaining a constant voltage, the generator sup-
plies varying amounts of current to meet the
varying states of battery charge and cleetrical load.

Temperature Compensation

The voltage regulator is compensated for tem
perature by means of a bi-metal thermostatic
hinge on the armature. This causes the regulator
to regulate for a higher voltage when cold which
partly compensates for tue [act that a higher volt-
age is required to charge a cold battery.

CURRENT REGULATOR

When the load demands are heavy, as for
example when electrical devices are turned on and
the battery is in a discharged condition, the voltage
may not increase to a value sufficient to cause the
voltage regulator to operate. Consequently, gen-
erator output will econtinue to increase until the
generator reaches its rated maximum output. This
is the current value for which the current regu-
lator 1s set. Therefore, when the generator reaches
its rated output, this output flowing through the
current regulator winding, creates sufficient mag-
netism to pull the current regulator armature
down and open the contact points, With the points
upen, resistance is inserted into the generator field
cireuit so that the generator output is reduced.

As soon as the generator output starts to fall
off, the magnetic field of the current regulator
winding is reduced, the spiral spring tension pulls
the armature up, the contact points close thereby
removing the resistance from the field eircuit.
Output increases and the above cycle is repeated.
The cycle continues to take place while the cur-
rent regulator is in operation 150 to 250 times a
second, preventing the generator from exceeding
its rated maximum,

When the electrical load is reduced, electrical
devices turned off or battery comes up to charge,




then the voltage increascs so that the voltage regu-
lator begins to operate and tapers the gencrator
output down. This prevents the current regulator
from operaling. Either the voltage regulator or the
current regulator controls the generator at any one
timethe two never operate at the same Lime.

RESISTANCES

The current and voltage regulator cireuits use
a common resistance (fig. 14) which iy inserted in
the field circuit when either the current or valt-
age regulator operates. A second resistance (fig.
14) is conneeted between the regulator field termi-
nal and the relay frame, which places it in parallel
with the generator field coils. The sudden reduc-
tion in field current occurring when either the
current or voltage regulator contact points open,
is accompanied by a surge of induced voltage in
the field coils as the strength of the magnetic field
changes. These surges are partially dissipated by
the two resistances, thus preventing excessive
arcing at the contact points.

REGULATOR POLARITY

Some regulators are designed for use with nega-
tive grounded batteries while others are designed
for use with pusilive grounded hatterics. Using
the wrong polarity regulator on an installation
will cause the regulator contact paints Lo pit badly
and give very short life, As a saleguard against
installation of the wrong polarity regulator, regu-
lators designed for positive grounded systems
have copper plated current and voltage regulator
armatures while regulators for negative grounded
systems have cadmium plated armatures,

QUICK CHECKS OF GENERATING SYSTEM

The following checks must be made to deter-
mine whether or not the units arc operating
normally. If not, the checks will indicate whether
the generator or regulator is at fault so that
proper cortective steps may be taken,

1. A Fully Charged Battery and a Low Charg-
ing Rate indicates normal voltage regulator
operation. To check the current regulator
remove the batlery wire from the battery
(BAT) terminal of the regulator. Connect the
positive lead of an ammeter ta the battery
terminal of the regulator and the negative
lead to the battery wire, With the ignition
switch in the “Off" position, press on the
starting button and crank the engine for about
fifteen seconds, Then start the engine and,
with it running at medium speed, turn on
lights, radio and other electrical accessories
and note quickly the generator output, which
should be the value for which the current
regulator is set. See specifications in this
seetion,
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Now turn off the lights, radio and other
accessories and allow the engine to continue
running. As soon as the generator has
replaced in the battery the current used in
cranking, the voltage regulator, if operating
properly, will taper the output down to a
few amperes.
A Fully Charged Battery and a High Charg-
ing Rate.
(a) With ammeter hooked up as in previ-
ous check, start engine and run it at
mediu speed. Disconnect the field wire
from the field circuit and the output
should immediately drop to zero, If it
does not, the generator field circuit is
grounded either inside the generator or
in the wiring harness. If the output drops
off to “zero” with the field lead discon-
nected, the trouble has been isolated in
the regulator. Reconnect the field lead
on the field terminal of the regulator.
Remove the regulator cover and depress
the voltage regulator armature manually
to open the points. If the output now
drops off, the voltage regulator unit has
been failing to reduce the output as the
battery came up to charge and voltage
regulator adjustment is indicated.
(Tnstructions for adjusting the regulator
are covered under the heading “Checks
and Adjustments,”)
If separating the voltage regulator con-
tact points does not cause the output to
drop off, the ficld circuit within the regu-
latar is shorled and the regulator should
be replaced.
With a Low Battery snd a Low or No
Charging Rate check the entire charging con-
nections, corroded battery terminals, loose
or corroded ground strap, and frayed or
damaged wires. The high resistunce resulting
from these conditions will prevent normal
charge from reaching the battery. If the entire
charging circuit is in good condition, then
either the regulator or generator is at fault.
(a) With a jumper wire, ground the field ter-
minal of the regulator to the engine
block or other good ground. This com-
pletes the generator field circuit with-
out its having to pass through the
regulator. Increase the generator speed
to determine which unit needs attention,
Use care to avoid excessive speed since
under these conditions the generator
may produce a dangerously high output.
(b) If the output increases, the rcgulator
needs attention. Check for dirty or oxi-
dized contact points or a low voltage
setting.

(b

(c
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(c) If the generator output remains at a
few amperes with the field terminal
grounded, the generator is at fault and
should be checked further.

(d) If the generator does not show any out-
put at all, either with or without the field
terminal grounded, very quickly discon-
nect the generator lead from the genera-
tor (GEN) terminal of the regulator and
strike it against a convenient ground
with the gemerator operating at a medium
speed. If a spark does not occur, the
trouble has now been definitely isolated
in the generator and it should be re-
moved and repaired.

If a spark does occur, likely the genera-
tor can build up but the circuit breaker

is not operating to permit the current to
flow to the battery due to burmnt points,
points not closing, open voltage wind-
ing in circuit breaker, grounded circuit
breaker, or too high closing voltage
setting,

CAUTION: Do nol operale the generafor
with the generator lead disconnected for
any length of time since this is open cir-
cuil operation and the units will be dam-
aged. A burned regulator resistance unil,
regulator winding, or fused contacls can
result only from an open circuif operation
of extreme resistance in the charging cir-
cuit, With these condilions check wiring
before reinstalling regulator,

REGULATOR MAINTENANCE

GENERAL INSTRUCTIONS

1. Mechanical checks and adjustments (air gaps,

point opening) must be made with the bat-
tery disconnected and the regulator prefera-
bly off the vehicle,
CAUTION: The cutout relay contact points
must never be closed by hand with the
battery connected lo the regulator. This
would cause o high current to flow
through the units which would seriously
damage them.

2. Electrical checks and adjustments may be
made either on or off the vehicle.

3. The regulator must always be operated with
the type generator for which it is designed.

4. The regulator must be mounted in the operat-
ing position when electrical settings are
checked and adjusted and it must be at operat-
ing temperature.

5. If regulator is replaced or if adjustment was
made on bench or if new or rebuilt generator
is installed, the generator should be repolar-
ized after leads are connected but before
engine is started.

CHECKS AND ADJUSTMENTS

When checking and adjusting eurrent and volt-
age regulator units it is essential that reliable
instruments be used. A volts ampere tester with a
fixed % resistor and a variable resistor in series
with the ammeter is required for checking and
adjusting voltage regulators.

Before making any checks or adjustments the
regulator must be at operating temperature.
Operating temperature shall be assumed to exist
after not less than 15 minutes of continuous opera-
tion with a charging rate of 8-10 amperes.

CIRCUIT BREAKER (CUT-OUT RELAY)

The cutout relay requires three checks and

adjustments; air gap, point opening and closing
voltage. All mechanical adjustments should be
made with the battery wire disconnected from the
regulator terminal to prevent accidental short
circuits,

Closing Valtage

1. Turn control knob of tester to the direct posi-
tion and then disconnect battery wire [rom
the battery terminal (BAT) of the regulator,

2. Conneet positive lead of voltmeter to genera-
tor terminal of regulator and negative lead to
ground.

3. Conneet positive lead of ammeter to battery
terminal of regulator and negative lead to the
battery wire (fig. 13).

4. Turn voltmeter selector switch to the eight
volt position.

Fig. 15~Volt-Ammatar Connection for Checking Circult Breaker



. Slowly increase engine speed and note volt-

age at which eircuit breaker points close.

NOTE: Closing voltage should be from
5.9 to 6.8 volts, Preferred 6.4 volts.

When necessary to make a correction, adjust
closing voltage by turning adjusting screw
(ﬁg, 16) until the preferred setting of 6.4 volts
ig ohtnined. Turn screw clockwise to inerease
spring tension and closing voltage and coun-
terclockwise to decrease spring tension and
closing voltage.

ADJUSTING SCREW ——
THRN TG ADJUST CLUSING VULIAGL
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AIR GAP

CHECK WiTH
POINTS JUST |
TOUCHING

ADJUSTING SCREWS

LOGSEN TO SET AIR GAP

Fig. 16—Closing Valtags Adjusting Serew

. With closing voltage adjusted increase engine

speed to close points, then slowly deecrease
engine speed and note discharge current nec-
essary to open circuit breaker points.

NOTE: This current sheuld be 0 1o 4
amperes. If the reverse (dischargel cur-
rent necessary to open the peints is nel
within the O to 4 ampere limit, the cir gap
and poeint opening should be checked
and adjusted,

Gap

. Place finger on armature directly above core

and move armature down until points just
close,

. Measure the air gap between the armature

and center of core (fig. 17). This gap should
be 020",

If both sets of points do not close simultane-
ously, bend spring fingers so they do.

Fig. 17—Air Gep Adjusting Scraws

4, To adjust air gap, lovsen two screws at the
back of relay (fig. 17) and raise or lower
the armature as required. Tighten screws
securely after adjustment.

Point Opening

1. Check point opening. This apening should be
.020” and may be adjusted by bending the
upper armature stop (fig. 18)

\ UPPER ARMATURE S5TOP
; BEND TO ADJUST POINT OFENING.

'OINT OPENING

Hg. 18—Adjusting Point Opening

After making air gap or poini opening adjust-
ments, recheck closing voltage and opening
amperage and make any necessary readjust-
ments.
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VOLTAGE REGULATOR

Two checks and adjustments are required on
the voltage regulator; air gap and voltage setting,

To check and adjust the voltage setting, con-
nect the volt ampere tester to the regulutur as
follows:

1. Turn the fixed load switch of tester to 34 ohm
position and lock tester control knob in fixed
Toad position.

2. Remove the battery wire from the battery
terminal of the regulator and conneet the
positive lead of the ammeter to the battery
terminal and the negative lead to ground,

3. Connect the positive lead of the volimeter to
the battery terminal of the regulator and the
negative lead o a gond ground (fig. 19).

Fig. 19—Velt-Ammeter Connstions far Chacking Volioge Kegulatar

s

- Turn voltmeter selector switch to eight volt
position and check calibration of voltmeter.
Start the engine and cycle the regulator by re-
duving engine speed until cutout relay points
are open, then slowly increase speed to 1500
engine rpm.

wn

=3

. Operate the generator at this speed for at
least 15 minutes to bring the regulator up to
vperating temperature.

- Retard the gencrator speed until the circuit
breaker points open, then bring generator
back to spoed and note voltage setting, which
should be from 7.0 to 7.7 volts. Preferred
7.4 volts,

-

NOTE: When checking voltage regulator
sefting the regulater cover must be in
place.

o

A

5

ADJUSTING SCREW
TURN TG ADJUST SFTTING

Fig. 20 Valtage Regulotor Adjuting Screw

To adjust vollage selting, remove regulator
cover and lurn adjusting serew (fig. 20)
clockwise to increase voltage setting or coun-
terclockwise to decrease voltage setting.

CAUTION: If adjusting screw is turned
down (clockwisel beyond the normal
range required for adjustment, the spring
support moy be bent beyond its elastic
limit and fail to return when pressure is
relieved. In such a cose, turn the screw
counterclockwise until sufficient clear-
ance develops between the screw head
and the spring support, then bend spring
support up carefully with small pliers
until contact is made with the screw
head. The finel setting of the unit should
olweys be approached by increasing the
spring tension, never by reducing it. In
other words, if the setting is found 1o be

too high, the unit should be adjusted
below the required value and then raised

to the exact setting by increasing the
spring tension.

After each adjustment and before taking volt
age reading, replace regulator cover, reduce
the engine speed until the relay points open
and then slowly increase the engine speed
apain.

Gap

Place fingers on armature divectly above core
and move armature down to the core and
release it until the contact points just touch,
Measure the air gap between the armature
and the center of care (fig. 21). This gap
should be 0757-.085".
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CONTACT MOUNTING SCREWS

LOUGSEN 10 56T AR GAP

CHECK WiITH FOMTS
JUST 1OUCHING

Hg. 21 —Chacking and Adjusting Air Gap

3. To adjust air gap, loosen the contact mount-
ing screws and raise or lower the contact
bracket as required.

4, Tighten contact mounting screws securely
making sure points are lined up.

5. After making air gap adjustment, recheck
voltage sctting and make any necessary
readjustments.

CURRENT REGULATOR

Two checks and adjustments are required on
the current rogulator; air gap and current setting.
The air gap on the current regulator is checked
and adjusted in exactly the same manner as for
the voltage regulator already deseribed.

Current Setting

Engine should be run al medium speed at least
15 minutes before making checks or adjustment
on the regulator.

1. Remove batlcry wire from battery terminal
of the regulator and connect positive lead of
tester ammeter to battery terminal of regula-
tor (fig. 22).

2. Ground negative lead of tester ammeter.

3, Place fixed load switch of tester in % ohm
position.

4, Sel engine speed at approximately 1500 RPM.

5. Turn control knob tester to variable position
and adjust control knob to obtain highest pos-
gihle reading on tester anuneter,

6. The ammeter highest reading indicates the
setting of the current regulator. (See speeifi-
cations in th ction for correct current
regulator setting).

7. Tu adjust the current setting, turn adjusting

serew clockwise to inerease current setting

Fig. 22—Veoli-Ammater Connectiens for Checking Curant Regulator

or counterelockwise to decreuse the setting.
See caulion note under voltage selting of
voltage regulator

BATTERY CHARGING RATE

The shunt wound generator controlled by cur-
rent and voltage regulation is an ideal generating
unit since it has the capacity to supply the neces-
sary current for lights and aceessories in addition
to charging the battery. The maximum charging
rate is available from approximately 25 m.ph. to
maximum speed.

At normal operating speed the battery charging
rale is controlled by the regulator voltage setting,
the counter voltage (state of charge) ol the bat-
tery and resistance in the charging circuit. Figure
14 gives the ballery charging ecurves up o 20
amperes and the generator voltage necessary with
different specific gravity readings (state of
charge) of the battery.

It will be noted by referring to Figure 23 that
when the battery it in a discharged condition,
1.160 specific gravity, that slightly more than 7
volts generator pressure will produce 20 amperes
charging rate. 1t will also be noted that it would
tuke 7.8 volts generalor pressure to produce 20
amperes al 1250 specific gravity and over 8.3 volts
to produce 20 umperes charging rate with the hat-
tery specific gravily al 1.280.

We have already stated that the voltage control
unit should be set to control the generator voltage
at between 7.0 and 7.7 volts, Assuming that it is
set at 7.3 volts we will be unable to produce the
battery charging rale shown by the curves abave
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Fig. 23—Battery Charging Curve

the heavy line at 7.3 volts on Figure 23; therefore,
if the battery is fully charged 1.280 we will have
a maximum battery charging rate of 2 amperes.
If the battery specific gravity is 1.250 the maxi-
mum charging rate will be 12 amperes, As the
battery specific gravity rises the charging rate
tapers off. This is known as the “Constant Poten-
tinl System” and is considered the ideal way of
charging a battery.

When lights or electrical accessories are turned
on, the eleetrical energy to operate them is taken
from the charging circuit and the generator out-
put will increase to supply these accessories and
still maintain about the same charging rate to the
battery. This is true providing the accessory load
plus the charging rate as required by the state of
charge of the battery does not exceed 32 to 40
amperes in which case the current regulator will
hold the total output at 32 to 40 amperes.

REPAIRS
Cleaning Regulator Contact Points

Cleaning the contact points of the current and
voltage regulator properly is one of the most
important operations the service man will be
called on to perform. Dirty or oxidized contact
points arc and burn, cause reduced generator out-
put, and run down batteries. If the points are
properly cleaned the regulator will be restored to
normal operation. If improperly cleaned, improve-
ment in performance will be small and only
temporary.

1. Loosen the upper contact bracket mounting
screws, so that the bracket may be tilted to
one side (fig. 24).

SPOON OR RIFFLER e

-

TO CLEAN CONTACT POINTS

1ODSN UPFLE CONTACT )
BYACKIT MOUNTING SCREWS

Fig. 24—Cleaning Contact Painty

NOTE: Never use sandpaper or emery
cloth to clean the contact points because
paorticles of embedded grit in the regula-
tor points will cause them to corrode.

2. Use a thin, fine-cut ignition point file and
file each point separately.

NOTE: Do not use the file excessively on
the rounded (smaller] point.

3. If a cavity is found in the flat point, clean it
out with a spoon or riffler file (fig. 25).

4. Make sure the cavity is actually cleaned out,
so good clean contact is made between the
points.

5. Rotate upper contact bracket into position,
tighten mounting screws and adjust the air
gap.

RIFFLER FILE

N

t

d i

pas—
OXIDIZED CAVITY

EXAGGERATED VIEW

Fig. 25~Use of Rifer File



Replacing Contact Support Brackets

Voltage or current regulator contact support
brackets can be replaced by carefully noting the
relationship of the parts as they are removed,
Note particularly that the connector strap is in-
sulated from the voltage regulator contact mount-
ing screws while it is conneeted to the current
regulator contact mounting serews. New bushings
should always be used when installing a contact
support bracket since the old bushings may he
distorted or damaged.

Installing New Springs

If it becomes necessary lo replace the spring
on either the current or voltage regulator unit,
the new spring should first be hooked on the
lower spring support and then stretched up until
it can be hooked at the upper end. Streteh the
spring only by means of a screwdriver blade
inserted between the turns—do not pry the spring
into place as this is likely to bend the spring
supports.

Repolarizing Generators

If the polarity of the generator is reversed, the
circuit breaker contact points will vibrate and
burn. To make sure the generator has the correct
polarity after connecting it with the regulator,
momentarily connect a jumper lead between the
generator (GEN) terminal and the battery (BAT)
terminal of the regular before starting the engine.
The momentary surge of battery current to the
generator will correctly polarize the generator,

The installation of radio by-pass condensers of
too high capacity on the field terminal of the
regulator or generator will cause the current and
voltage regulator contact points to oxidize. Oxi-
dized points cause a high resistance and may
result in a low charging rate and a discharged
battery. Do not connect radio by-pass ¢
tn the field terminal of the regulator or generator.
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If a condenser has been installed to the field
terminal, disconnect condenser and clean the
contact points of both the current and voltage
regulator as cxplained under the heading “Clean-
ing Contact Points.”

Regulator Replacement

1. Disconncet the battery wire from the battery
terminal of the regulator and the generator
to regulator wires from the generator and
field terminals of the regulator

2. Remove the screws aliaching the regulator
and remove regulator.

3. Make sure the atiaching area is clean so that
the new regulator will ground properly.
Place the regulator in position and install the
attaching screws.

4. Conncet the wire leading from the field ter-
minal of the generator to the field (F) ter-
minal of the regulator. This is the natural
wire with the single black tracer.

5. Conncel the positive wire from the generator
to the generator (GEN) terminal of the regu-
lator, This is the natural wire with the black
cross tracer.

6. Connect the hattery wire from the ammeter
to the battery (BAT) terminal of the regu-
lator.

7. Start engine and check regulator operation.
If necessary adjust regulator as outlined
under “Checks and Adjustments.”

GENERATOR OVERHAUL
Removal

Various generators have been used in Chevrolet
passenger vars since 1951 due to government mate-
rial restrictions and the ever increasing need for
higher output generators. The following informa-
tion on generators and voltage regulators is pre-
sented to assist in servicing these parts.

Regulator Settings

REGULATOR VOLTAGE PRE- | CURRENT | PRE- CUT OUT ‘ PRE-
NUMBER REG. SET. | FERRED | REG. SET. | FERRED | RELAY |FERRED

1118725 | T.0-—T7.7 74 45—51 47 59—6.7 6.4

1118301 T4 32—40 36 5.9—6.7 6.4

1118720 T.0-7.7 74 34—42 48 6.4

1118725 7.0—-7.17 74 4h—bl 47 6.4

1118390 6.8 7.4 7.2 53—5T 66 6.4
PRODUCTION 1118722 6.8—17.8 7.2 48—h2 50 6.4
OPTIONS 1118721 6.8—1.5 7.2 40—48 42 6.4
1118359 T.0-7.7 T4 58—63 60 4.0

1118742 T.0-7.7 T4 18~83 80 4.0
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Generator and Regulator Usage

GENERATOR I GEN. ARM. | 0. REG.
NO. YEAR | CAPACITY | pApr NO, TURNS ‘ USED
" Production Pact..... 11027491 Late | T +1879002 or —
Serviee Part 110219 bl B5:Amp *1921295 digord *1118301
|
Production Part..... 1102749) Early _ . - i
Drodnenion Eutb ool IR Bl 37 Amp 1921235 315 1118720
Service Part 1100018 | 52 3TAmp | tl92151 | 3% 1118720
Service Part. ....... 1100018 | 53 45 Amp 314 1118725
*Generator armature part number stamped on one of the
‘ armature core segments
(1102786 45 Amp | e
(1106757 55 Amp 1118390
PRODUCTION 11105001 50 Amp 1118722
OPTIONS | 1105002 40 Amp 1118721
11117081 60 Amp 1118359
1117061 80 Amp | s

**Regulator 1118301 can be used with the 1840-1952 genera-
tors which have 314 or 4 turn armatures,
HRegulator 1118720 cannot be used with the 1951 generator
having & 4 turn armature and is not serviced,

1. Disconnect the field and positive wires from

2.

3

the generator.

NOTE: Field and positive post on genera-

tors 1100013 and 1100018 are reversed
from previous models.

Remove the generator brace nut, fan belt and
bracket bolts.

. Remove the generator from the engine.

Brush Replacement—Late 1952—all 1953 models.

If Lrushes are worn to half their original length

they should be replaced.

1
2

3

Place generator in a bench vise,

Remove the two through bolts and the com-
mutator end frame assembly.

Remove the armature and drive end assem-
bly as a unit from the generator.

Remove the brush lead wire screws.

. Install new brushes and reassemble the gen-
erator to engine,

NOTE: If tests cre required immediately
after the installation of new brushes, the
brushes should be seated to the commuta-
tor by using a soft abrasive on the com-
mutater “rood"” for @ few seconds then
blaw all dust from the generator. This will
insure accurate readings. If immediate
tests are not required, allow the brushes
to seat themselves, This will toke about
10 hours of operation.

Disassembly

1. Place the generator in a bench vise, use the
vise as a holding fixture only, being eareful
not to pinch the generator frame.

2. Remove the generator pulley and key,

3. On 1949-early 1952 models remove the com-
mutator cover band, brush lead machine
serews, through bollts and eommutator end
frame assembly fram the generator.

4. On late 1952 and all 1953 models remove two
through bolts and commutator end frame.

NOTE: Late 1952 and all 1953 madels do
not have commutator band covers.

5, Remoave the drive end franfe and armature
assembly,
6. Remove the drive end bearing rotainer plate

screws, drive end bearing outside spacer col-
lar and end frame from the armature shaft,

NOTE: The drive end beoring retainer
gasket, retainer and spacer washer
should then be removed fram the end
of the armature shaft,

7. Remove the drive end bearing inside spacer
washers and felt washer.

With the generator completely disassembled
(fig. 26) wash all parts in cleaning solvent.
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Fig
1. Pulley 9. Field Calls

2. Fan (part of pulley) 10, Stud

3. Frame, Drive End 1. Insulation Wosher
4. Fild Frame 12. Flat Washer

5. Band 13, Lockwasher

&, Frome with Pine, Cammutatar End 14, Nut

7. Through Balts 15, Nut

8. Pols Shoss 16, Washer

Fig. 27—Field Coll Test for Cantinuous Circuit

. 26~1949-Early 1952 Generatar Paris Loyewl

17. Spacer Collor 25, Terminal $tud and Leod
18, Refainer 26, Insulation Wesher

19, Felt Washer 2/. Flot Waher

20, Bearing 28. Lockwosher

21. Hetoinar Plate Goket 29 Nut

7. Relainer Plote 30. Brushes

23, Key 31. Brush Arm

24, Armolurs 32. Brush Spring

TESTING GENERATOR PFARTS
Field Coil Test For Continuvus Circuit
Burned bars with other bars fairly clean, indi-

cate

W

open circuited coils.

CAUTION: Commutater bars on 3 turn
armatures (late 1952 and all 1953 genera-
tors) tend to blacken unevenly after short
usage. This not not affact the performance

and should not be confused with burned
bars. wier

Place the test prod leads on the field coil ter-
minals (fig. 27).

If the test lamp lights, the eircuit is not apen.
If the test lamp does not light, move the test
prod from the positive terminal to the positive
brush lead screw.
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Cail Test for Graund

4. If the test lamp still does not light the field
coils are open cireuited and should be re-
placed

3. If the test lamp lights, the brush lead to the
generator positive terminal is open circuited.

Ficld Coil Test For Ground

1. Place test prod leads, one o the ground and
the other (o field coil terminal (fig 28).

2. If the test lamp lights, field coils are grounded
and should be replaced.

3. If the test lamp does not light, field coils are
not grounded,

Field Coil Ralancing Test

1. Slide the insulation off the soldered connec-
tion between the two field coils.

NOTE: This test is made with a batery,
an ammeter and two leads.

2. Place one test lead on the soldered connec-
tien and the other one on end of the field
coil (fig. 20).

Fig. 29—Field Coll Balancing Test

3. Take a reading on the ammeter.

4. Remove the lead from the end of the field eoil
and place it on the end of the other ficld coil
and take a reading.

Il une field draws more current than the
other, there is an mternal short in the ficld
coil and the coil that draws the most current
should be replaced,

Ld

Generator Positive Terminal Test For Ground

1. Place one test prod on the terminal and the
uvther on the generator frame (fig 20)

Fig. 30=Positive Terminal Test far Ground

2, If the test lamp lights, the terminal insula-
tion is broken down and should be replaced.

4 If the lamp does not light, the insulation
is satisfactory.

Main Brush Test For Ground

1. Place test prod leads, one on the positive
brush and the other on the end frame
(hygr. 31)

2. If the test lamp lights, the positive brush
holder is grounded and it should be replaced.

3. If the test lamp does not light, the brush
holder is not grounded.

Brush Holder Spring Tension

Check to see that the brush hulder springs
have enough tension to hold the brushes snugly
against the commutator. Proper spring tension is
from 17 10 21 ounces for 1940-early 1952 genera
tors and 24 to 32 cunces for late 1952 and all 1953
generators. Check brushes [or wear and condition.
Replace if necessary.

Front Bushing Fit
Check the fit of the armature shalt in the front
bushing and if this bushing is worn, replace it
with a new one on 1949-early 1952 generatars,
On late 1952 and all 1953 generators it Is neces-
sary to replace the frame,
Armature Test For Ground
1. Place the test prod leads, vne to the arma
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Fig. 31—Positive Brush Holder Test for Graund

ture core and the other to the commutalor
bars (fig. 32).

2. If the test lamp lights, the armature is
grounded and should be replaced

3. If the test lamp does not light, the armature
is not grounded.

Armature Test For Short
1. Place the armature on the growler, and wiih
a hack saw blade over the armalure core,
rotate the armature and test (fig. 33).
2, If the saw blade does not vibrate, the arma-
ture is not shart circuited.

Fig. 37— Armaturs Tast far Graund

Fig, 33— Armature Test for Shart

3, If the saw blade vibrates, the armature is
short circuited.

4. To determine whether the armature or the
commutator is shorted, clean out between
the commutator bars and recheck the arma-
ture,

5. If the saw blade still vibrates, the armature
is short eircuited and should be replaced.

Armature to Commuintor Leads

Check 1o soo that armature to commutator leads
are properly soldered. Il il is necessary to solder
wiring or connections, use rosin flux for making
these solder connections. Never use an acid flux
on eleetrical connections

Commulator

Check the commutator for roughness, and if
rough, turn down on a lathe until it is thoroughly
cleaned up, alter which sand off with 00 sand-
paper, Undercut the mica approximately %4,” and
check the armature on the growler.

ASSEMBLY

After all parts have heen thoroughly tested and
inspected and worn or damaged parts replaced, the
generator should be reassembled.

1. Place felt retainer washer in drive end frame,
positioning tab in oil slot with the depressed or
grooved side up. Pack bearing with grease,
place felt washer on hearing and install bear-
ing with felt washer down
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Place the plate gasket and retainer plate over

bearing and install screws.

. Place steel spacer washer on drive end of
armature shaft and install armature shaft in
drive end {rame.

4. Install spacer collar, key, pulley, lock washer

and nut on armature drive shaft.

5. Install new brushes in brush holders and push

brushes back against spring tension. Assemble

armature and drive end frame to field frame,
release brushes so they will contact com-
mutator.

NOTE: If brush holders are damaged they

can be replaced by special service units

which are attached with screws and nuts,

P

6. Install commutator end frame and the two
long through bolts and tighten securely.

7. Motor the generator (fig. 34) by grounding
the field terminal to generator frame, connect
the generator positive terminal to positive
terminal of battery with a good ammeter in

Fig. 34—Mator the Generaror

the circuit, then connect the battery negative
lead to generator frame. The generator
should run as a motor and draw from 4 to
6 amperes

CAUTION: When performing this test
make sure the pesitive pest of battery

is connected to posifive lerminal of gen-
erator, otherwise the residval magnetism

of the generator will be reversed, there-

by reversing the polarity of the generator.

INSTALLATION

1. Place generator in position, install the gen-
erator to bracket bolts, tighten snugly and
install cotter pins. Place the fan belt in posi-
tion on pulley, install generator brace bolt,
adjust fan belt by forcing generator away
from engine until the belt has 3" deflection
midway between generator and fan, tighten
generator brace bolt.

2. Connect the wire with single black tracer
leading from field terminal of regulator to
field terminal (closest to engine block) of
generator, Connect the wire with black cross
tracer to positive terminal of generator.
NOTE: It is good practice, after installing
@ new or rebuilt generator on a vehicle,
to connect a jumper lead momentarily
between the Armature and Battery termi-
nals of the relay or regulator after all
leads have been reconnected but before
the engine is started. This allows a mo-
mentary surge of current to flow through
the generator which correctly polarizes it.

3. Check the voltage setting and generator out-

put (amperage) as described under “Care
and Adjustment.”

STARTING SYSTEM
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DESCRIPTION AND OPERATION

The starting system has only one function to
perform—to crank the engine. In the starting sys-
tem, there are three units: the battery, the start-
in solenoid and the starting motor (fig. 35).

The battery supplies the energy, the sole-

noid completes the circuit, allowing this energy to
flow to the starting motor., The motor then de-
livers mechanical energy and does the actual
work of cranking the engine. The starting equip-
ment is used for a short time only and then
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Fig. 35—Starting Motar Circuit

remains idle until it is again needed to start the
engine. The battery, however, performs other
functions.

It should be noted that the starting motor
draws a large amount of current for a short
period of time, whereas the generator replaces
this current by charging the battery at a lower
rate for a much longer period of time.

The starting motor is designed to incorporate a
solenoid drive mechanism which assures positive
engagement of the starting motor pinion with the
flywheel until the engine is started (fig. 36).

In this design, the starter pinion in conjunction
with an over-running clutch (or roller clutch), a
compression spring and pulley-like sheave are

Fig. 36—Cul-Away View of Starling Metor Drive
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mounted as an assembly on the splined part of
the armature shalt. The sheave and spring are
mounted to rotate freely on the outer diameter
of the tube portion of the assembly (fig. 36).

A multiple spring and roller over-running
mechanism (g, 37), similar to that of a bicycle
coaster brake, is located between the outer part
of the cluteh which is attached to the pinion and
the inner part splined to the armature shaft

A shift lever bolted at its fulerum to the start-
ing motor housing has a yoke at its lower end
which straddles the sheave, integral besses on
its inner sides engage the sheave grooves, Its
upper end conneets to the solenoid plunger link

The function of the solenoid switch is 1o mag-
netically shift the starter pinion into mesh with
the flywheel ring gear and close the starting
motor switch contacts, To accomplish this action,
a shift plunger linked to the shift lever (fig. 38)
15 drawn into the solenoid when the solenoid
windings are encrgized. There are two windings
in the solenoid, a pullin winding which 1s
shorted out as the starting motor switch contacts
close and a hold-in winding which holds the
plunger in the solenoid as long as the starting
motor conlrol cireuit is not broken,

The solennid is contralled by a dash switch in
the baltery circuil

Inside the solenoid is a heavy plunger which
is connected by linkage to the pinion shaft lever
When the solenoid remote control switch is
clased, the plunger pulls the pinion into mesh
with the flywheel teeth., The plunger movement
continued, cloges the switch contacts; thus per-
mitting the starting motor to crank the engine,

When the remote control switch is closed, the

Fig. 37=Starter Drive Quer-Running Clutch
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SOLENOID
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battery energizes both the “pull-

n"

and “hold-
coils. The "pull-in” coil draws a compara-

twely heavy current for a short interval. This is
needed to engage the pinion, The “hold-in” coil
also aids the “pull-in” coil. As soon as the sole-
noid switch is closed (and the pinion shifted),
the “pull-in” coil is shorl circuited by the con-
tacts in the starting motor cireuit so that only
the “hold-in" coil draws eurrent.

SOLENOID
Replacement

1

2,

3.

=

Disconnect the battery ground strap from
batlery negative post.

Disconneet solenoid plunger from starter
shifter lever

Disconnect the positive cable, ammeter wire;
starter switch wire and connector strap from
solenoid, remove solenoid to starter bolts and
remove solenoid assembly,

. Place new solenoid in position on the starter

and install the attaching bolts.

. Conneet solenoid plunger to starter shifter

lever and adjust as instructed under Sole-
noid Adjustment,

. Connect the positive cable, ammeter wire,

starter switch wire and connector strap to
starter solenoid and tighten nuts securely.
Place ground sirap on negative hattery post
and tighten securely. Check starter opera-
tion.

Solenoid Adjustment

1

2.

3.

4.
5.

Connect the batlery ground strap to the bat-
tery negative post.

Connect positive battery cable or jumper lead
from the positive battery post to the starter
button switch terminal (small) on the sole-
noid. Make no other connections.

Push in the solenoid plunger by hand. The
plunger will remain in as long as the hattery
is vonnected in this manner.

Remove flywheel underpan

Check for 3" clearance between starter

INCREASE DECREASE
PINION H PINION
CLEARANCE | CLEARANCE ~—_

REMOVE CONNECTOR
FROM

"MOTOR TERMINAL"
OF SOLENOID

L-3/16" PINION CLEARANCE

Fig. 38—Solenaid Oparation

Fig. 39—Adjustment of Solenaid for Pinlon Clearance
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pinion and starter housing (fig. 39) with a
piece of #g” stock.

. Adjust this clearance by loosening the sole-

noid to starter housing attaching halts and
moving the solenoid backward or forward on
the starter housing, When the proper adjust-
ment is obtained, tighten solenoid attaching
bolts (fy. 39).

. Replace flywheel underpan.
. Remove the jumper lead from starter switch

terminal and connect ammeter wire, starter
switch wire and connector strap to starter
solenoid and tighten nuts securely.

Solennid Contacts—Replace

1.
2.

3.

10.

11

12.

13.

14,

Remove solenoid from starting motor and
remove solenoid plunger from solenoid body.
Hemove cover retaining screw and remove
cover.

Remove nuts, lockwashers, flat washers and
insulating washers from terminal studs.

. Remove nut, lockwasher, flat washer and twao

insulating washers from starter switch lead
stud,

. Remove two terminal stud support plate to

solenoid housing screws and remove support
plate, insulating plate, one terminal stud
and starter switeh lead stud.

. Remove outer spring retainer and spring

from solenoid plunger contact ring.
Compress solenoid plunger contact ring
spring, remove retainer and insulating washer
and contact ring from plunger and remove
plunger from solenoid body.

. Unsolder remaining terminal stud from sole-

noid eoil lead.

. Place new contact ring and insulating washer

on plunger, compress spring and install re-
tainer with open side of retainer up.

NOTE: Make sure three lugs on bottom

of contact ring index with slots in lower
insulating washer.

Install solenoid plunger assembly into sole-
noid body and carcfully solder new terminal
stud to solenaid lead.

Place solenoid plunger spring and outer
spring retainer in position over end of sole-
noid plunger.

Place terminal support insulator plate and
terminal support plate over terminal stud
soldered to solenoid lead. Make sure lugs in
terminal support plate fit into holes in in
sulator.

Place starter switch lead stud up through
terminal insulator plate and terminal sup-
port being careful to index lugs on stud with
slots in insulator plate, Snap stud into place.
Insert other terminal stud up through sup-

18,
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port insulator plate and terminal support;
then install lerminal support plate to sole-
noid housing screws and lockwashers and
tighten securely,

. Install two insulating washers, flat washers,

lockwasher, and nut to starter switch lead
stud and tighten securely,

. Install insulating washer, flat washer, lock-

washer and nut on terminal studs and tighten
securely.

Install cover and cover attaching screw and
tighten securely,

Test solenoid for proper operation and install
to starting motor, Adjust as outlined under
“Solenoid Adjustment.”

STARTING MOTOR

Before removing a starting motor from an en-
gine, certain tests should be made to be sure that
the starting motor is in need of repair,

L

Check the battery. 1f the specific gravity is
below 1175, the battery is discharged and
should be recharged

. Check the battery ground connection to the

cylinder head and clean and tighten if
necessary.

. Check the battery terminals. Dirly terminals

result in poor connection between the bat-
tery and the electrical units. They should be
cleaned regularly and the battery washed off
with a solution of bicarbonate of soda and
water.

Remove the starting motor solenoid and
check the contacts to be sure that they are
clean and net burned or corroded and that
solenoid operates properly.

I, after making the foregoing inspections the
starting motor still does not function, it should
be removed and disassembled.

Remaoval

1

2

Disconnect battery ground strap from nega-
tive battery post.

Disconnect battery positive cable, starter
switch wire and ammeter lead from starter
solenoid.

. Remove the two starter drive housing to

clutch housing bolts, pull starter assembly
[orward to clear the clutch housing and re-
move starter.

Disassembly

1.

Hemove starter to solenoid strap, remove
solenoid to starter bolts, disconnect solenoid
plunger from starter shift lever and remove
solenoid.

Remove commutator cover band, through
bolts and rear housing.

Remove the field coil to brush lead machine
screws and the commutator end frame as-
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Fig. 40—Starting M

Havsing 7 13 Spring 19. Brushes

2, g Lever Pivol Bolt 8. Field Coils 14, Sheave 20. Brush Holders

3, r 9. Commutotor Cover Band 15. Snap Ring 21. Brush Field lead
4. Shifting Lever Ralurn Spring 10. Beush Holder Frama with Pins 16, Through Bolfs 22 Brush Ground lead
5. Shifting Leve 1. End Spocer 17, Armature

©. Solenoid Assembly 12. Storter Drive Shaft and Pinion 18, Brush Springs

sembly. Remove armature assembly,

4, Remove the shift lever to drive housing bolt
and remove the shift lever, Remove drive
mechanism,

Fig. 41—Field Coil Test for Continuous Cireult

"

5. With starter completely disassembled, EX-
CEPT FOR STARTER DRIVE OVERRUN-
NING CLUTCII, wash all parts in cleaning
solvent,

The illustration (fig. 40) shows an exploded
view of the starter parts.

TESTS

Field Coil Circuit Test

1. Place the test prods on the field coil leads
(fig. 41).

2. If test lamp lights the field coils are OK as
{ar as continuous circuit.,

3. If test lamp does not light there is an open
cireuit and replacement or repairs must be
made.

Field Coil Ground Test

1. Place one test prod on frame and the other on
field coil lead (fig. 42).

2, If test lamp does not light the coils are not
grounded.

3. If test lamp lights one or both field coils are
grounded.

NOTE: If test lomp lights, break solder
connection between the two coils and
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Fig. 42—Field Coil Test for Ground

test each one separately. Replace the
grounded coil.

Inspect the field coil connections to solenoid
terminal for good connections and proper in-
sulation,

Armature Test

1

Place one test prod on the armature and the
other on the commutator (fig. 43).

4,

5

Fig. 43=Armature Test for Ground

. If the test lamp lights, the armature is

grounded and should be replaced.

. Place the armature on the growler, and with

a saw blade over the armature core, rotate

the armature and test (fig. 44).

If the saw blade does not vibrate, the arma-

ture s not shorted.

. If the saw blade vibrates, the armature is
short circuited and should be replaced.

Commutator

Inspect the commutator for roughness. Tf it is

rough, turn down on a lathe until it is thoroughly

Fig. 44—Armature Test for Short

cleaned up, then sand off the commutator with
00 sandpaper.

Insulated Brush Holder Test

1.

Place one test prod lead to the cover and
the other on the brush holder (fig. 45).

2.

3

Fig. 45—Insulated Brush Holder Test far Ground

If the test lamp lights, brush holder is
grounded and should be replaced.

If the test lamp does not light, the brush
holder is not grounded.

Brushes and Leads

b

Check the condition of the brushes and if
they are pitied or worn, they should be re-
placed.
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2. Check the tension of the brush holder
springs; they should have enough tension to
hold the brushes snugly against the commu-
tator,

3. Disconnect the brush ground leads from the
end frame and clean all terminals and re-
place.

4. Check the insulation of the brush to field cuil
leads. The insulation should not be broken.

Drive Housing Bushing
Check the condition of the drive housl.ng bush-

ing. The armature shaft should fit snugly in this
bushing; if it is worn it should be replaced.

Commutator End Frame Bushing

(‘hnk eundmun of bushmg in end f‘mmc It
this b is d d or worn ex: ively, the
commutator end frame assembly must be re-
placed.

Starter Drive

1. Check the over-running clutch for free re-
verse action and lovseness.

2. Check the spring for normal tension and the
sheave for wear.

3. Inspect the gear for wear or damage; re-
place the assembly if damaged.

4. If necessary the spring or sheave can be
replaced by forcing the sheave toward the
clutch and removing lock ring from end of

;
v & e '

" IERRET

Fig. 46—Starling Mator Drive Mechanism

tube (fig. 46).

5. Thread the shift lever through the slot in
the drive housing, while at the same time
engaging the bosses on the inner end of the
lever in the sheave grooves on the drive
mechanism, then slide the lever and the drive
into the housing togetler.

6. Assemble the pivet bolt through the spring
retainer, spring and shift lever to the
housing,

ASSEMBLY

Assemble commutator end washer and com-

mutator end frame assembly to the armature,

2. Assemble the armature and commutator end
frame assembly to the starting motor housing.

3. Thread the armature shafl through the drive
mechanism, making sure to install the thrust
washer between the drive and the drive
housing bushing.

4. Install the through bolts and tighten them
securely,

5. Assemble the field coil to brush lead machine
SCTEeWs.

6. Connect the starting motor to a battery and
aperate for running test,

7. Assemble commutator cover band.

8. Install the starting solenotd to the motor and

. connect the solencid plunger to shifter lever,

9. Adjust as instructed under “Solenoid Adjust- -
ment."

INSTALLATION

1. Place starter in position, install and tighten
the attaching bolts,

2. Connecl ballery positive cable, starter switch
wire and ammeter wire to starter solenoid
terminals,

3. Connect battery ground strap to hattery
negative post.

IGNITION SYSTEM
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GENERAL DESCRIPTION

The ignition system consists of the ignition
switch, coil, distributor, spark plugs, vacuum
spark control, the necessary wiring and connec-
tions to properly conmect the various units as
well as the battery and ammeter which are cov-
ered elsewhere in this section. Figure 47 shows a
diagrammatic view of the ignition system.

Fig. 47—Ignition Systam

The ignition switch located in the low tension
circuit between the battery and coil is used to
malee or break the ignition cireuit when starting
or stopping the engine, This swilch is of a three
position design, There are two “OFF" pasitions,
one to the right and one to the left of the “ON”
(vertical) position,

The key can be removed with the switch in
any of the three positions. When the ignition is
turned "OFF” by turning the switch clockwise
and key is removed the ignition can be turned
“ON" or “OFF" without use of the key. When
the ignition is turned “OFF” by turning the
switch counterclockwise and removing the key
the ignition is locked “"OFF.”

The ignition eoil transforms the battery eurrent
to high-tension current which will jump the gap
al the spark plugs.

The distributor is mounted on the right side of
engine. Tt incorporates the distributor points
which open and close to make and break the
primary cireuit, the vondenser which prevents
areing at the points and awds in breaking down
the magnetic field in the coil, the mechanical
spark advance mechanism which advances and
returds the spark with changes in engine speed,
the distributor cap which has the termi
high tension current distribution to the spark
plugs and the rotor which distributes the high
tension current to the terminals in the cap.

The distributors used on the 1950-52 216 and
the 235 cubic inch engines are nol interchange-
able because of difference in the centrifugal ad-
vance mechanisms. For the 1950-52 235 engine,
the mechanism has been altered to decrease the
spark advance from 36" at 3450 rpm to 31" at
3700 rpm. 1953 distributors for the 235 standard
engine and 235 Powerglide engine also differ due
to the centrifugal advance, which is 347 at 3600
rpm for the standard 235 engine and 26" at 3500
rpm for the Powerglide engine.

For 1951-52 models, the attachment of the pri-
mary terminal of the distributor has been revised
to facilitate assembly and minimize misalignment
of the breaker poinls.

The spark plugs, one of which is properly posi-
tioned in each combustion chamber, are 14 milli-
meter plugs and provide for the spark which
ignites the combustion mixture. This small plug
warms up quickly; however, it dissipates the heat
rapidly; therefore, operates at a lower tem-
peraiure,

The wacuum spark control is attached to the
distributor bracket and connects to the distribu-
tor. The diaphragm chamber is connected to the
carburetor so that engine vacuum can advance
the spark and so that it will retard when engine
vacuum deercases on aceeleration.

The coil consists of a soft laminated core over
which is placed the high tension (secondary)
winding and the low {ension (primary) winding.
This assembly is carefully insulated and placed in
a metal container, the necessary connections are
made, the assembly is then filled with transformer
o1l and hermetically sealed to prevent the en-
trance of moisture. A large insulator is used at
the secondary terminal to provide effective in-
sulation,

The distributor housing is designed to pilot
down into the right side of cylinder block which
supports the distributor and provides a bearing
for the distributor shaft. A drive gear is located
near the lower end of shaft and meshes with a
gear on the engine camshaft to drive the distribu-
tor shaft at camshaft speed. A plate fitted with
pivol pins for the governor weights is attached
near the top of the shaft. The weights are placed
on the pivots, the cam assembly is placed over the
top of shaft and the springs are installed. The
weight cover and stop assembly is placed over
the governor and adjusted to obtain the desired
maximum governor spark advance, Figure 48
shows construction det:

The breaker plate which is internally grounded
sety direetly above the governor mechamsm and
is attached to the distributor housing. One dis-
tributor point and support sets over the pivet
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Fig. 48—Layout of Distributor Parts

1. Housing 14, Weight Springs 26. Terminal Stud Insuloting Washer

2. Moinsholt and Weight Plale 15, Flab Washers (Ovubside)

3. Gear 16. Condentar 27. Terminel Stud Plain Weshar [Outside)
4, Gosr Pin 17. Condumier Altaching Screw 28, Tarminal Stud Lockwasher (Ouside)
5 Greaws Cup 18. Eracker Plate 29, Terminal Stud Nut

6. Plug Spring 19. Contact Point and Support 30. Welght Plate Nuts

7. Bakelite Plug 20. Contact Adjinting Scraw 31, Weight Plate Mut Lockwasher

8. Cop Springs 11, Brecker Arm 32, Rator

2, ning Huts 22. Terminal Stud Plakn Nut (inside) 33. Waight Cover ond Stop Plate

0. ning Sermws 23, Terminal Stud Plain Washer (Inside] 34, Alocking Serew

11, Cop Spring Supparts 24, Terminal Stud 35. Nut

12. Governor Waights 25. Terminal Stud Imuloting Bushing 38, Lockwaher

13. Com Assambiy {Inside)

pin on the breaker plate and is held in place by
a lock screw. The location of this point can be
moved for point gap adjustment by loosening the
lock screw and turning the eccentric adjusting
serew g desired. The other point and arm as-
sembly is fitted with an insulating bushing which
pilots over the pivot pin, The breaker arm is
fitted with a fibre block which extends out toward
the cam; as the cam turns the lobes contact the
fibre block and cause the points to open (fig, 49).

37. Shaft Falt Wick (in Cam)

The condenser is attached to the breaker plate
and the lead is connected to the insulated terminal
at the point where the breaker arm conneets. This
places the condenser across the bresker points.
The rotor attaches to the top of the cam and
turns at camshaft speed. The distributor cap sets
on the top of housing with a positioning lug en-
gaging a groove in the housing. Clamps hold the
cap in position, The center terminal of the cap
engapes the spring contact of the rotor to trans-



INSULATED TERMINAL
(CONNECTED TO LEVER ARM)
BREAKER PLATE

Fig, 49 =Dishributor Connuctions

ENGINE
VACUUM CONTROL 235
VACUUM CONTROL 216 & 235
VACUUM CONTROL 216
CENTRIFUGAL CONTROL 216
CENTRIFUGAL CONTROL 235
CENTRIFUGAL CONTROL Std. 235
CENTRIFUGAL CONTROL Pow;:;:lidc

mit high tension current from the coil to the
rotor; as the retor turns the current can be trans-
mitted Lo the diferent spark plug wire terminals.

AUTOMATIC SPARK CONTROL

To get the best performance and economy from
an engine at all speeds and under all load condi
tions it is necessary to change the ignition timing
with variations in speed and load conditions. This
is done automatically by two methods.

When the engine is idling below 600 R.P.M.
the spark will oceur according to the timing
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setting, 1940 through 1952 on the 216 and 235
engines 5° before top center and on all 1953 pas-
senger engines 2° after top center.

As the cngine speed increases the governor
weights in the distributor start to swing outward
advancing the spark. This continues until the en-
pine reaches n speed and maximum advance as
indicated on the chart below. As engine speed
decreases the springs pull the weights inward,
retarding the spark and providing governor ad-
vance in direet relation to engine speed.

The vacuum spark advance operates entirely
independent of the governor advance. As the car-
buretor throttle is opened slightly from the idling
position, manifold vacuum is applied to the
vacuum spark control passage in the carburetor
which causes the vacuum spark control dia-
phragm 1o compress the spring and advance the
spark. This advances the spark a maximum of 20°
on 1949-52 models and 157 on 1953 medels but
only with comparatively high manifold vacuum.
Each tme the throttle is opened wider for ac-
celeration the manifold vacuum decreases retard-

ADVANCE
BEGINS YEAR FULL ADVANCE
4" to 6” Hg, 1953 13" to 17" at
1107 to 13.0” Hg
7”10 8,5” Hg. 1950-1-2 18° to 22° at
16.5” to 185" Hg
7” Hg Min. 1946-49 20° at 12” Hg
Min.
550 to 775 RPM 1946-52 32,57 to 39.5° at
3450 RPM and up
450 to 750 RPM 1950-1-2 297 to 33° at
3700 RPM and up
450 to 750 RPM 1953 327 10 36° at
3600 RPM and up
450 to 750 RPM 1953 24" to 28° at

3500 RPM and up

ing the spark to prevent excessive detonation.
At high vehicle speed with nearly wide open
throttle the vacuum is low; therefore, the vacuum
spark advance is not in operation. However,
under this condition maximum governor advance
is in use.

CARE AND ADJUSTMENT

Normal care consists of maintaining tight, cor-
rusion free conn lons in the entire circuit,
making sure the wires are properly insulated and
protected against possible shorts, keeping the




ELECTRICAL SYSTEM 12-34

vacuum spark control

line connections tight,

keeping excessive grease and oil from the distrib-
utor, coil, spark plugs and wires. Place a drop
or two of oil on the felt wick in the distributor
cam (on 1949-52 models only), tighten the grease
cup & turn every 1000 miles and keep the points
clean and properly adjusted.

REPAIRS
Ignition Switch Replacement

1.

2

5.

B

Raise hood and disconnect positive battery
cable from battery.

Remove lock eylinder.

NOTE: To remove lock cylinder, position
switch in “off unlock” position and in-

sert wire in small hole in cylinder face.
Push in on wire to depress plunger and
confinve to turn key clockwise until lock
cylinder can be removed, w0y

Disconnect wires from ignition switch.

NOTE: Identify wires as removed for
easy installation. mwuey

Loosen two screws retaining switch to igni-
tion lock light plate-rotate counterclockwise
and remove

Install new switch and tighten retaining
screws sceurely.

Connect wires to switch,

Replace lock cylinder.

Replace battery cable to battery and lower
hood.

Ignition Coil Replacement

1.

2

3

Disconnect ignition switch and distributor
leads from terminals on eoil and pull the high
tension wire from terminal at bottom of coil.
Remove coil lo eylinder head attaching bolts.
Place new coil in position and install attach-
ing holts,

Place high tension lead securely in terminal
at bottom of coil, and conneel ignition pri-
mary lead and distributor lead to terminals
on coil. Start engine to test coil operation

Distributor Point Replacement

L

. Loosen the

Remove wires from numbers 1, 2 and 3 spark
plugs, release the distributor cap clamps, re-
move cap and pull it back out of the way.
Remove rotor,

insulated terminal inside nut,
unhook the breaker arm spring from ter-
minal and remove arm assembly.

Remove the contaet point support lock screw
and remove vontact point and support
assembly.

. Carefully wipe the protective film of ail from-

the contact points of the new sel,

6.

7.

8.

: 2

10.

11.

Place the contact pomt and support assembly
in position over the pivot pin and adjusting
screw and install the lock serew loosely.
Place the breaker arm over pivot pin and
hook the arm spring over the lerminal stud.
Tighten terminal stud nut securely.

Crank the engine until the distributor point
eam follower is on the extrerie peak of a
lobe on the cam which will provide maxi-
mum breaker puint opening. Turn the eccen-
trie adjusting screw (fig. 50) to right or left
to obtain the correcl point opening.

Fig. 50— Adjusting Distributar Paints

NOTE: The standard peint seiting for
1949-52 models is .018". When new
points are installed adjust points ta
.022" te 024" as the rubbing hlock will
wear down slightly while sealing to the
cam. The 1953 distributer point settings
are 019" for new and .016" for used.

Tighten the point support lock screw and
recheck point opening, Install rotor,

Place cap in position and hook the clamps.
Install Number 1, 2 and 3 spark plug wires,
Check and set ignition timing with a timing
light (See Engine Tunc-Up, Section 6).

Distributor Condenser Replacement

p

Remaove the distributor cap and lift off the
rotor,



Loosen the terminal inside nut and remove
condenser lead from terminal.

Hemove the screw that attaches condenser
tab to distributor plate and remove con-
denser.

Place the new condenser in position and in-
stall the condenser tab to breaker plate screw.
Place the condenser lead in position on the
terminal and tighten the nut securely.

. Install rotor and distributor cap.

Spark Plug Wires and/or Distributor Cap
Replacement

1

10.
11

12,

Disconnect all wires from the spark plugs
and the high tension wire from bottom of
coil.

. Remove distributor cap and remove all wires

from cap,

. Inspect the wires for damaged insulation and

loose or damaged terminals.

Inspect the cap for cracks and damaged ter-
minals. If the cap is suitable for additional
service clean the contacts on the inside of
cap and the terminals on the top of cap.

. Replace all damaged parts.

If new wires are being installed or the old
wires were removed from the old rubber
support, place one long and two short wires
through each of the supports.

. Place the rubber nipples on the distributor

end of all wires.

. Attach the two sets of wires to the spark

plugs with the two long wires attached to
Numbers 1 and 6 plugs.

. Place the coil to distributor wire securely

in the terminal of coil and the center ter-
minal of distributor,

Install the cap and hook the retainers.
Place the long wire attached to Number 1
spark plug securely in the cap terminal
farthest from engine block and install the re-
maining wires in a clockwise direction from
Number 1 according to the firing order of
1-5-3-6-2-4,

Start engine and test aperation.

DISTRIBUTOR OVERHAUL
Removal

L
2.

Disconnect the coil to distributor wire from
terminal on distributor,

Remove distributor cap and hand crank the
engine until the rotor points directly away
from engine (at 90" to block); scratch a mark
on outside of distributor in line with rotor.

. Loosen the distributor clamp screw and work

the distributar up aut of cylinder hlack.

Disassembly

L

Remave rotor, loosen insulated terminal in-

4.
5.

10,
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side nut and remove breaker arm.

. Remove contaet point support lock serew and

remove contact point and support.

. Remove attaching serew and remove con-

denser.

Remove insulated terminal stud assembly.
Remove breaker plate Lo distributor sercws,
nuts and cap clamps.

. Lift out the breaker plate.
. Remove the lubrication cup, spring and bake-

lite shaft contact plug.

. Drive out the distributor gear to shaft pin,

remove gear from shaft and shaft with ad-
vance mechanism from body.

. Remove the governor weight springs, release

the lock plate tangs, remove the nuts and
governor weight cover and stop plate.
Hemove the cam and governor weights.

Cleaning and Inspection

1
2.

Wash all parts in cleaning solvent.

Inspect the shaft for wear, and check its fit
in the bearings in the distributor body. If the
shaft or bearings are worn, the shaft and dis-
tributor body should be replaced.

Mount the shaft in “V" blocks and check tha
shaft alignment with a dial gauge. The run-
out should not exceed 0027,

Inspect the governor weights for wear or
burrs and free fit on their pins

. Inspect the cam for wear or roughness, Then

check its fit on the end of the shaft. Tt should
be absolutely free, without any looseness.

. Inspect the condition of the distributor points

dirty points should be cleaned and badly
pitted points should be replaced.

. Test the condenser for series resistance, mi-

erofarad capacity (.18 to .23) and insulation
breakdown, following the instructions given
by the manufacturer of the test equipment
used,

Inspect the distributor cap and spark plug
wires for damage. See “Spark Plug Wires
and/or Distributor Cap Replacement” if re-
placement is necessary,

Assembly

L

Assemble the governor weights over their
pivot pins. Lubricate the top end of the shaft
with light engine oil and install the cam.

. Install the weight cover and stop plate, the

lock plates and nuts. Tighten nuts securely
and lock them hy hending up the lock plate
tangs. Install the two weight springs.
Lubricate the shaft and install it in the dis-
tributor housing.

Install the drive gear and retainer pin. Check
to see that the shaft turns freely.

Place the breaker plate in the distributor
body.
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6.

10.

12.

13.

Place nuts in the lugs of the breaker plate,
place the distributor cap springs and screws
in position and tighten them into nults,
Install the insulated primary terminal in-
sulating bushing, terminal, insulation washer,
flat washer, lockwasher and nut.

. Clean the condenser mounting tab, place the

condenser in position and install the attach-
ing screw. Connect the lead to the insulated
terminal,

. Clean all oil carefully from contact points,

place the contact point and support assembly
in position over the pivol pin and install the
lock serew securely.

Place the breaker arm over the pivot pin
and hook the arm spring over the terminal
stud, Tighten terminal stud nut securely.

. Turn the distributor shaft until the breaker

arm rubbing block is on the extreme top of
a lobe of the cam which will provide maxi-
mum breaker point opening,

Turn the cecentric adjusting serew (fig. 50)
to the right or left to obtain .018”-.022” point
opening (022" to .024” if new points are
being used) on 1949-52 models and 019" for
new points and .016” for used points on 1953
models,

Tighten point support lock screw and re-
check point opening.

. Install the bakelite shaft contact plug, spring

and grease cup properly filled with chassis
lubricant and install rotor on top of cam.

Installation

L

¢

Turn the rotor about %47 in a clockwise
dircction past the mark previously placed
on distributor housing.

. Start the distributor down into block with

the mark previously placed on distributor
housing at 90° to engine block and then push
distributor down into position.

NOTE: It may be necessary to move rotor
slightly te start geor inta mesh with
camshaft gear, but rotor should line up
with the mark when distributor is down

in place.

Tighten the distributor clamp enough to hold
the distributor in place and connect coil to
distributor wire lo distributor terminal.

. Time the ignition according to instructions

under “Engine Tune-Up,” Section 6.

Distributor Installation
(When engine has been turned or if distributor
was not properly marked when removed)

1.
2.

Remove valve rocker arm cover.
Crank the engine until Number 1 intake
valve (second valve from [ront of head)

closes and continue to crank it slowly about
1 turn until Number 1 piston is at top of
cylinder,

NOTE: This can be determined by watch-
ing at the timing indicator opening on
clutch housing, above starter mounting,
wntil U/C marking on flywheel lines vp
with pointer.

3. Start the distributor down into right side of
engine block with the distributor cap spring
clips parallel with engine block, turn rotor
slightly clockwise from 90° to engine block
and push distributor down into position
NOTE: In some cases it may be necessary
te ramove distributor and turn oil pump
shaft with @ leng serewdriver so that the
slot in oil pump sheft will ine up with
tang on distributor shafi.

4. Turn distributor body slightly until points
are just slightly open and tighten distributor
clamp serew,

5. Place distributor cap in position and check
to see that rotor lines up with terminal for
Number 1 spark plug.

. Install distributor cap, check all high tension
wire connections and connect spark plug
wires if they have been disconnected or
removed.

7. Connect the coil to distributor wire.

8. Start engine and set timing according (v

instructions under “Engine Tune-Up," Sec-
tion 6.

=

SPAKK PLUG SERVICE

1. Disconnect the spark plug wires [rom plugs
and carefully remove the spark plugs.

2. Inspect the plugs for cracked poreelain both
above and below the shell. If porcelain is
cracked the plug or plugs must be replaced.
It is advisable to replace the plugs in sets.
If only part of the set is to be replaced, be
sure to use plugs of the same make and heat
range.

3. Inspect the electrodes for excessive wear or
damage, inspect the insulators for heavy
blisters near the inner ends. If the electrodes
are badly worn or damaged or if the porce-
lains are badly blistered the plugs should be
replaced.

4. 1f the spark plugs are to be kept in service
they should he thoroughly cleaned with an
abrasive, air-hlast type cleaner to remove the
oxide from the insulator. This oxide coating
will probably be in powder form if the plug
has had but 3000 or 1000 miles of service
since cleaning; however, it eventually melts
and forms a glazed surface which is very



Fig. §1=Setfing Spark Plug Gep

difficult to remove even with a sand-blast
cleaner. This fused oxide coating is very
deceiving; after cleaning the plug it will look
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clean, but there will still be an invisible layer
of the glazed oxide which may cause a miss
at high speeds. Plugs in this condition should
be thoroughly recleaned to remove this
coating.

5. After cleaning the plugs inspect them again
for damage that was not visible before clean-
ing, Set the electrode gaps to 035" using a
round feeler gauge (fig. 51)

NOTE: Never bend the center elactrode
c: this will probably crack the porcelain

. Make all adj with the
side alnrrud!.

6. Place new gaskets on the spark plugs if they
are available and tighten the plugs into the
head with a torque wrench to 20 to 25 foot
pounds tension

7. Il a torque wrench is not available, tighten
the plugs “finger tight” plus %2 turn more

8. Connect the wires to their respective spark
plugs according to the firing order
of 1-5-3-6-2-4,

INSTRUMENTS AND GAUGES
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DESCRIPTION AND OPERATION

The ammeter, fuel gauge, temperature indica-
tor, oil pressure gauge and speedometer come un-
der the classification of instruments and gauges.

AMMETER

The ammeter is a current operated electro-
magnetic instrument to measure the approximate
flow of current in the circuit, It is placed in the
main circuit between the battery and the genera-
tor, The flow of current from the generator to
battery or from batlery o most electrival equip-
ment is indicated by this instrument. Exceptions
ule include the starting motor, horns,
cigarelle lighter and some electrical accessories
that might be attached to the battery side of
ammeter,

FUEL GAUGE

The fuel gauge consists of a dash or indicating
unit and a tank unit plus the necessary wiring
(fig. 52). The cireuit is connected to the dead side
of the ignition switch; therefore, it registers only
when the ignition switch is “on.” The dash unit
operates on the ele magnelic principle coun-
teracted by a counterweight on the indicator
hand When the ecurrent is “off” counterweight
returns the hand to the “empty” position. When
the switch is Yon,”
switch to the fucl gauge dash unit small terminal,
through the choke or limiting coil to the common
connection between the two coils, From this point
vurrent can travel through the operating coil of

current flows from the ignition
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Fig, 52=Gasoline Govge Circuit

the dash unit to ground and also over the wire to
the tank unit and through this unit to ground.
When this tank is empty the floal will be near the
bottom of tank and the contact finger cuts out the
resistance of the tank unit so that most of the
current passes to the tank unit and directly to
ground and very little eurrent passes through the
dash unit operating coil; therefore, the gauge
shows empty. As more [uel is placed in the tank
the float is raised causing the contact finger of
tank unit to move across the resistance unit
inserting more coils of resistance in the tank cir-

SERVICE

The ammeter and oil gauge are mounted to a
plate which attaches to the instrument cluster
case with three screws. Similarly the gasoline
gauge and the temperature gauge are mounted to
a plate which also attaches to the instrument ¢lus-
ter case. The entire case is enclosed by a bezel
and glass and fastened to the dash panel with four
attaching bolts and nuts. To replace any of the
gauges a large inspection hole is provided in the
dash fire wall. This hole is covered by a remov
able plate to allow access to the instrument panel
cluster through the engine compartment. The fol-
lowing prucedure covers removal of any of the
above instruments from the cluster,
1. Raise hood and remove hole cover from
engine side of dash panel.
2. Dise posi battery
battery.

3. If oil gauge or ammeter is to be replaced,
disconnect oil pressure line from oil pres-
sure gauge and wires from ammeter,

from

NOTE: Identify wires removed from
for easy I

4. Remove three serews attaching instrument
mounting plate to cluster and remove gauges
and plate.

cuit (fig. 44). This additional resistance forces
mare current through the dash unit operating
coil which maves the indicating hand over toward
the “full” side of scale.

TEMPERATURE INDICATOR

The temperature indicator consists of an indi-
cating unit on the dash, an ether filled bulb in the
cylinder head and a small tube forming an air
tight connection between the two units. As the
water in the cylinder head warms up, the ether
expands causing the hand on the dash unit to
move toward the right indicating the water
temperature

OIL PRESSURE GAUGE

The oil pressure gauge mounts in the instru-
ment cluster and is connected to the engine pres-
sure oil system by a small pipe. The oil pressure
created by the oil pump causes the gauge hand to
move to the right recording the pressure.

SPEEDOMETER

The speedometer, mounted centrally in the
instrument group, is driven by a cable and gears
from the transmission mainshaft. This unit ineor-
porates two devices—the speedometer to indicate
rate of speed and the odometer to record the dis-
tance traveled,

OPERATIONS

5. Remove instrument to be replaced from

mounting plate,

6. Install new instrument to mounting plate,
install instruments and mounting plate to
cluster and connect wires to ammeter and oil
pressure line to oil gauge,

7. If gas gauge or temperature gauge are to be
removed, disconnect wires from gas gauge
and identily wires,

8. Remove three screws attaching instrument
mounting plate to cluster and remove gauges
and plate.

CAUTION: If temperalure gavge is not
going 1o be replaced, exercise care that
heat indicater line is not damaged,

9. Remove instrument to be replaced from
mounting plate,

10. Install new instrument to mounting plate,
install instruments and mounting plate to
cluster and connect wires to gas gauge.

CAUTION; If hotwire touches the fank
unit terminal on gas gauge, the tank vnit
will be damaged.

11. Replace hole cover to engine side of dash
panel,



12, Connect pusilive battery terminal to bat-
tery, check instrument operation and close
hood.

INSTRUMENTS AND GAUGES

On 1951 models, the face of the instrument
panel contains two round instrument clusters
instead of the single cluster as used in 1949-50.
The left hand cluster encloses the temperature
and fuel gauges, the ammeter and oil pressure
gauge. The speedometer and odomeler vecupy
the unit on the right, and the headlight beam
indicator is located near the top of this umt

Tu replace any of the gauges it is necessary to

remove the cluster assembly [rom the vehicle,

disassemble, replace the defeclive gauge or
gauges, and reinstall the cluster in the vehicle.
This may be accomplished as follows:

1. Raise hood and remove dash panel access
plate.

2. Disconnect positive battery terminal from
hattery.

3. Disconnect il pressure line from oil pres-
sure gauge and disconnect wires from am-
meter and gas gauge. Identify wires far ease
in connecting.

4. Drain radiator and remove temperature in-
dicator element from cylinder head.

5. Remove nuls and lockwashers attaching in-
strument cluster o instrument panel and re-
move the instrument cluster from the vehicle.

CAUTION: Exercise care that the heat in-
dicator line is not dumaged.

6. Unecrimp the bezel ring from the instrument
case sufficiently to remove.

7. Remove the instrument face assembly hy
removing the screw through the back of the
instrument case.

8. Remove and replace the defective gauge or
gauges hy removing the screws or nuts hold-
ing each gauge to the instrument case.

9. Assemble the instrument face assembly to
the case and reassemble the bezel ring, with
gaskoets 180° apart and with glass, to the case.
Re-crimp the bezel ring so that there is no
loose play between bezel ring and case.

10. Attach the instrument cluster to the instru-
ment panel, using care not to damage the
heat indicator line.

11. Install the temperature indicator element in
the eylinder head.

12. Reconneet the oil pressure line and reconnect
the wires to ammeter and gas gauge.

13. Connect positive battery terminal to battery,
refill the cooling system, and check instru-
ment operation.

14. Replace the dash panel access plate and close
the hood,
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AMMETER
The ammeter requires very little service other
than keeping the terminal nuts clean and tight.

FUEL GAUGE

The most common cause ol fuel gauge trouble
is high resistance in the circuit. Make sure all
connections are tight and free from dirt, paint
or corrosion.

Since the [uel gauge consists of two remotely
Iocated units and the conneeting wires, it is some-
times diffieult to determine which unit is at fault.
A gas gauge tester No. KMO-204 (fig. 53) is
available for testing the units. If a unit is proved
to be faulty it should be replaced.

Fig 53—Gosaline Gauge Tester

If KMO-204 yas gauge tester is not available a
tester may readily he made by abtaining a tank
unit from parts stock. Attach a spring terminal
clip to n 5-foot piece of insulated colored wire and
connect the other end of this wire to the binding
part of the tank unit. Next, attach two spring ter-
minal clips to a similar picce of black insulated
wire and the tester is ready for use.

TESTING
A-1. With ignition switch “OFF,” disconnect tank
wire from back of dash units. (This is the
larger terminal.)
2, Attach the colored wire of the tester to this
terminal and black wire to a good ground.
3. Turn ignition switch “ON"—move lester arm
up and down, dash unit should register
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“FULL" and “EMPTY” if it is OK. If so,
ignition switch “OFF” and reconnect

test -before replacing it, make certain that it
is getting currenl from the ignition switch,
This can be quickly tested by connecting a
B-volt lamp from ignition terminal (left hand
termingl on back of dash unit) to ground.

HB— If dash unit is OK, next check the wiring
between dash and Lank units as follows:

1. Disconnect tank unit wire near the gas tank
at the bayonet conneetion or terminal junc-
tion block.

. Attach the colored wire of the tester to the
connection running to the dash and the black
wire to ground

3. If on this test dash unit reads “EMPTY" at

all times or the reading is noticeably lower
than during the check at the dash unit, look
for shorts or leaks in the wiring between
dash and tank. Leaks are most likely to oceur
at terminal junctions. If dash unit reads
above "FULL" at all times or if it reads
higher at “EMPTY” and “FULL" than read-
ings oblained when checking at the dash,
look for poar connection or break in the wir-
ing. Be sure contactls in bayonet connectors
are clean,

C-L.If dash unit and wiring check OK, drop
tank and remove tank unit. Clean away all
dirt that has collected around tank unit ter-
minal as road dirl, particularly caletum chlor-
ide, causes an electrical leak that will cause
an error in reading,

2, Alter cleaning thoroughly, conneet tank unit
to the wire leading to dash, grounding the
tank unit with a short piece of wire from the
outer edge to any part of the car, Turn igni-
tion switch “ON" and move the floal arm up
and down, If this unit is OK, the dash
unit will give corresponding “EMPTY” and
“FULL" readings.

3. If tank unit is OK, reinstall in the tank-—if
not, replace with & new tank unit but first
repeat above test before installing in the
tank.

(9

NOTE: Always check tank units for free-
dom of movement of the float arm by
raising it lo various positions and observ-
ing that it will fall te “EMPTY" position
in every instance.

TANK UNIT REPLACEMENT

1. Disconnect tank unit wiring at bayonct con-
nection and disconneet fuel line from tank.
Drain fuel from tank until the tank can be

conveniently handled. Release tank support
straps and remove tank.

2. Hemove tank gauge unit attaching screws
and gauge unit. Make necessary tests as
explained under “Testing Fuel Gauge,”

3. Thoroughly clean the flanges of the new
gauge, place a new gasket on tank and
securely attach gauge to tank. Attach wire to
terminal.

4. Place tank in position and tighten tank sup-
port straps. Connect fuel line to tank and
fuel gauge wire to bayonet connector, Place
any fuel removed back in tank.

TEMPERATURE INDICATOR

The temperature indicalor requires very little
attention other than avoiding damage to the line
between the indicator and the bulb, If this unit
fails to register at all, look for leaks or restricted
line. If the hand stays in the “hot” range it likely
was caused by an overheated engine. The only
remedy is replacement of the entire unit.

Replacement

1. Drain the evoling system until the coolant
level is below the top of cylinder head.
Remove fitting nut from lefl rear corner of
cylinder head and remove indicator bulb,

2. Remove gromunet from cowl so that bulb can
be pulled through. Remove dash unit as out-
lined under “Service Operations.”

3, Work bulb of new unit through opening in
dash being carcful not to bend pipe exces-
sively, Connect indicator securely to instru-
ment panel and work the surplus pipe through
dach, Install grommet, make necessary coil
or long bends in pipe to take up slack, place
bulb in fitting on cylinder head and tighten
securely, Refill cooling systom.

OIL PRESSURE GAUGE

The oil pressure gauge requires very little
attention. If the control line should become
restricted it should be blown out or replaced.

SPEEDOMETER SERVICE

The speedometer head requires comparatively
little service, and as special equipment is required
to render this service, most autumobile dealers
send the speedometer to an authorized AC speed-
ometer service station.

Cable Replacement or Lubrication

1. Disconnect the speedometer cable from the
speedometer head and fitting at the Lransmis-
sion. Remove the old cable by pulling it out
from speedometer end of conduit,



NOTE: If old cable is broken it may be
necessary to remove lower piece from
transmission end of conduit.

2. Lubricate the lower % of cable with AC
speedometer cable lubricant and push the
cable into conduit. Connect lower end to fit-
ting on transmission and upper end 10 speed-
ometer head. Road test vehicle for speed-
omeler operation.

Head Replacement—1949-50 Models

1. Raise hood and remove hole cover from
engine side of dash panel.

2, Disconnect speedometer cable from head.

3. Rewwove three screws which retain speedom-
eter head plate and head assembly to cluster
housing and remove head plate and head
assembly.

4. Remove 2 screws, 4 flat washers, rubber pad,
2 rubber grommets and 2 grommet retainers
conneeting speedometer head plate to speed-
ometer head, and remove speedometer head.

5. Install speedometer head in head plate, Push
1wo rubber grommets through {rom the out-
side, position grommet retainers, and place 2
flat washers between speedometer head and
head plate. Install rubber pad at center
between head and plate where speedometer
cable attaches, Install 2 serews and tighten.

6. Position speedometer hoad and plate assel
bly on cluster housing, install 3 screws and
tighten.

7. Conneet speedometer eable to head.

8. Replace hole cover to engine side of dash
panel and close hood.

Speedometer Service 1951-53 Models
As a precaution disconnect batiery positive

cable. The speedometer mechanism, in order to

be serviced, should be removed as fallows:
1. Raise the hood and remove the dash panel
access plate.

Disconnect the speedometer cuble (rom the
speedometer mechanism.

3. Remove nuts and lockwashers attaching
speedometer assembly to instrument panel
and remove the assembly from the vehicle.

4. Un-crimp the bezel ring from the case suffi-
ciently Lo remove,

5. Remove the screws holding the speedometer
mechanism  to the case and remove the
mechanism.

6. Install a new speedometer mechanism and

semble the bezel ring, with gaskets 180°

apart and with glass, to the case. Re-crimp
the bezel ring so that there is no loose play
between bezel ring and case

Attach the speedometer assembly to the in-

strument panel, connect the speedomeler

=
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cable, reinstall the dash pancl access plate,
and lower the hood.

HORNS

Dual, matched horns (fig. 51) are used on
all passenger car models and are mounted on
brackets between radiator core and grille. The
horn relay is mounted on the left front fender
skirt on 1949-50 models and on left front fender
baffle on 1951-53 models.

Fig. 34—Hom Cross Section

Horns operate on a magnetie principle to pro-
duee s warning signal, Current from the battery
flows through windings within the horn body
when the circuil is completed at the horn button,

The following conditions affect performance of
the horns and should be checked before attempt-
ing to make any adjustments.

1. If horns produce a weak signal, voltage at
horn should be checked. Conneet a voltmeter
across the horn terminals, This voltage read-
ing should not be less than 5.25 volts. A lower
reading would indicate cither a low battery
or n high resistance in the horn circuit,
Check condition of battery as explained under
“BATTERY" in this section.

2. Louse or corroded connections in horn cir-
cuit should be corrected, Check for defective
wiring by connecting separate test leads from
horn to battery.

3. A loose or poor contael at horn button switch
may cause horn to operate intermittently.
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Shunt around horn button to determine
whether there is poor contact at push button.
Whenever wiring is replaced in horn circuit,
use wire of same size as removed.

4. Horns usually have a rasping sound when
vital parts are broken or loose. A loose
backshell may affect tone. Tighten all collar
serews, mountng nuts and studs, and replace
all damaged parts.

5. The horn will not function properly if field
windings within horn are open circuited,
short circuited or grounded, Connect an am-
meter into horn circuit at horn terminal. If
there is not indication of current flowing
when contact points are closed, windings are
open vircuited, The ammeter will indicate an
excessive flow of current if windings are
short circuited or grounded.

6. Excessive arcing at contact points (4) may be
caused by improper current adjustment. An
open cireuit in condenser will cause exces-
sive arcing at points, and in some cases con-
tacts will be fused together.

Adjustment

If tone is not satisfactory after checking and
correcting the preceding conditions, adjust horn
in the following manner:

1. Remove backshell from horn.

2. Connect ammcter in circuil at horn and
adjust current flow to 17-19 amps. for high
note and 19-21 amps. for low note, by vary-
ing position of adjusting nut (fig. 54).

4. Too much current will cause horn to have a
sputtering sound. This adjustment is very
sensitive and nut should be moved 14, turn
al a time and locked in position each time
before trying.

5. Correct air gap between armature and core
(1) is important for proper tone. This ga)
measured with a feeler should be .044"-. 069"
and must be uniform across the entire sur-
face of the armature. Adjustments may be
made by use of the air gap adjusting nuts.

Replacement

1. Haise hood and disconnect wires to horn,

2, Remove nuts and lockwashers retaining horn
to mounting bracket and remove horn.

3. Install new horn and fasten securely to
mounting bracket.

4. Replace wires to horn connections and test
for operation. Adjust if necessary and lower
hood.

HORN RELAY

The horn relay is a magnelically vperated
switeh, remotely controlled by the horn push
button switch. This relay completes the circuit
directly 1o the horn through the relay contacts.

When the horn button completes the ecireuit, a
small amount of current flows from the battery
through the relay windings, The armature is
attracted to the magnetic field, causing the con-
taet points to close. Current from the battery
then fows direetly across the contact points in the

3. Loosen adjusting locknut (3) and turn ad- relay to the horn, The relay is used to provide a
justing nut (2) left o decrease current or higher voltage to the horn by avoiding a voltage
right to increase current. drop in the long circuit to the horn button,
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DESCRIPTION AND OPERATION
The lighting and wiring units include the light- thermal cireuit breaker to protect the entire light-
ing switeh, stop light switch, dimmer switch, ing system. All lights on the vehicle are protected
dome light switch, head and parking lights, tail by this circuit breaker and if an overload or shurt
and stop lights, instrument lights, the wiring har- cireuit oceurs, causing a current flow of more than
ness and other wiring except that covered under 30 amperes, the points of this current limit relay
other circuits, will upen and close as they warm and cool. Thus,

The lighting switch incorporates a 30 wmpere the current to the lights is rapidly interrupted and



restored until the short is located and correeted.
Protection against destruction of the wiring is
thereby provided and possible rapid discharge of
the battery averted, A further advantage may be
realized should a short circuit occur in the light-
ing system at night, The intermittent operation of
the lights makes it possible to drive the vehicle
until a service garage s reached.

When the switch control button is pulled out to
the first position, an internal circuit is established
to the switch terminals for the parking lamps,
instrument lights, and tail lamps. When the
switch 1s pulled out to the last position, an Inter-
nal circuit is established to the switch terminals
for the headlamps, instrument lights and tail
lamps. The current for the instrument lights
passes through a rheostat which is regulated by
the light switch knob. By turning the switch knob
the instrument lights can be dimmed or turned
completely off,

The mechanically operated stop light switch is
attached to the underside of the toc pan to the
right of the brake pedals (fig. 55). The actuating
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The dimmer switch is located on the toe pan
to the loft of the clutch pedal. When the head-
lights are on, this switch is used to change the
lights from high to low beam or from low beam
to high beam. Each time the switch button is
depressed and released the lights are switched
from one beam to another.

The dome lamp switch is located on the dome
lamp on all models except Convertible and Spart
Coupe madels (Bel-Air). Location on these
models is on the front of the lower left rear
quarter trim panel. In addition, an automatic
dome light switch which is used on all Fleetline
and Styleline Deluxe models is located in hoth
the left and right front door pillars and is oper-
ated by opening either front door

All models are equipped with “Sealed Beam”
headlight units in which the light source, the
reflector, lens and gasket are all assembled in a
securely sealed unit. Figure 56 shows the com-
ponent parts of the light. This sealed construction
prevents tarnished reflectors and keeps dirt and
moisture from the reflector and inside of the
This assures maximum lighting efficiency
throughout the life of the unit.

Fig. 55—Stop Light Switch Mounting

lever or arm of the switch extends out to the left
between the brake pedal and toe pan. When the
brake pedal is released, it holds the switeh arm in
the “off” position but when the brake pedal i
pushed down, a spring within the switch caus:
the switch arm to follow the pedal, closing the eir
cuit within the switch and lighting the stop
lights,

Fig. 56—Sealed Boam Headiomp Parts

Seolwd Beam Unit F. Vartical Adjustment Scraw
Sub.Body G. Horizantal Adjustment Screw
Retainer Ring H. laenting Lug

Lomp Housing I, Headlomp Rim

E. Call Springs

gnm>

The “Scaled Beam™ units have two scparate
filaments located in the unit in positions to pro-
duce an upper (country) light beam and a lower
(traffic) light beam. The upper beam is designed
to illuminate the road ovenly for considerable dis-
tance shead of the vehicle and should only be
used on the open highway when no other vehicles
are approaching. The lower beam is adjusted to
illuminate the right side of the road a reasonable
distance ahead but to prevent glare in the eyes of
oncoming drivers

When the upper beams are in use a red pilot
light will be seen through a small opening at the
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top of the speedometer dial. The dimuner switch is
used to switch from one beam to the other,

Parking lamps are mounted between the header
bar and the center bar ul their outer ends, A
three candlepower bulb is used in cach parking
lamp.

All models use combination stop and and tail
lamps. Double filament bulbs are used having 21
candlepower for the stop light and 3 candlepower
for the taillight, The stop light is controlled by the
stop light switch, actuated by the brake pedal,
independent of the other light circuit while the
tail light is turned on by the lighting switch.

CARE AND

In general, care of the lighting units and wiring
system consists of an oceasional check to see that
all wiring connections are tight, that the lighting
units are Llightly mounted to provide a good
ground and that the wiring is not pinched or worn
lo a point that a short circuit might result. -All
lights should be checked regularly to see that
they light correctly and do not flicker.

HEADLAMP BEAM ADJUSTMENT

To obtain the maximum results in road illumi-
nation and the safety that has been built into the
headlighting equipment, the headlumps must be
properly aimed. Before adjusting aim of head-
lamps, bounce car up and down several Limes and
allow to settle.

1. Make & headlamp aiming screen (fig. 57). A
vertical line must be drawn to represent the
center of the chart and will be used in posi-
tioning the sereen. Measure the distance be-
tween the headlamp centers, space sliders or
vertical lines “B” and “C” at this distance.
Place the car on a level floor 25° from a wall
or object that will act as a support for the

9
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Fig. 57—Heodlamp Alming Scrosn

The rear license plate is mounted below the
rear deck lid upening at the center of the car and
is illuminated by a three candlepower lamp at
each side.

The instruments are indirectly illuminated by
two small bulbs back of the instrument panel
Each individual light socket is fitted with a spring
clip so that it can be pushed into an opening in
the instrument carrier and will be held in place
by the clip. These lights are turned on by the
regular light switch and can be dimmed by the
light switch rheostat.

ADJUSTMENT

scrcen. Sight from the center of rear window
past the windshield division channel on each
side and place the sereen center line midway
between these two points

3. Raise or lower the screen until the horizontal
line “A" is 3" below the center of headlamps.

NOTE: If State Laws require a loading

when adjusting headlamg
place the line as much below the head-
lamp center as the parficular State
requires.

4. Turn on the headlights and place the dimmer
switch in the position to produce the upper
(bright) beam. Remove the headlamp rims
and cover one headlamp.

5. Check the position of the light beam on the

Fig. 58—Headiomp Adjusting Scrows
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screen, If the hot spot of the light beam does
not eenter on intersection of line “A” and the
vertical line directly in front of the light
(fig. 57), adjustment is necessary.

6. Turning the vertical adjusting serew "In"" or
“Out” will raise or lower the light heam
as desired. Turning the horizontal adjusting
screw (fig. 58) “In” or “Out” will center the
beam on the vertical line “B” or “C

7. Install headlamp rim and adjust the opposite
light in the same manner. Figure 59 illus-
trates a headlamp correctly aimed. It is not
necessary to adjust the headlamp for the
lower beam.

Fig. 59—Properly Aimed Headiamp Beom

SERVICE OPERATIONS

SEALED BEAM UNIT REPLACEMENT

VERTICAL
1. Loosen clamp screw and remove headlamp [

door rim by pulling it out at the bottom and
unhooking the top (fig. 60).

Fig. 61 —Remaving Sealed Beam Retaining Ring Screws

SEALED BEAM HEADLAMP OVERHAUL

1. Remove rim, r
unit as instr

ining ring and sealed beam

od above.

2. Remove the vertic wnd horizontal adjusting
screws and unhook the four coil springs
Fig. 60—Removing Heodiamp Rim attaching the sub-body. Remove sub-body
assembly.
2. E s attacl ctaini . 2
& Demave the thiee strews aiadlitg telalulig 3. Remove the screws attaching the lamp hous-

ring (fig. 61). DO NOT DISTURBE THE ATM-
ING SCREWS,

3. Rotate retainer ring counterclockwise and
remove ring. Pull sealed beam unit forward

ing o fender and remove lamp housing.

4, IDisconnect the light socket wires from the
junction block and ground. Work wire
through grommet and remove socket and

and disconnect connector plug from unit. wire assembly. Replaco all damaged parts

4. Connect plug to new sealed beam unit, place 5. Waork the light socket wires through m-
unit in position and install retaining ring. met and connect them to their respective
Tighten retaining screws securely. terminals.

5. Hook the headlamp rim at the top and pull 6. Place lamp housing in position and install

it down into place. Install and tighten the the attaching screw. Place sub-body in posi-
clamp screw. tion and hook up the springs. Install the two
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adjusting screws and tighten to approxi-
mately their original adjustment.

7. Connect sealed beam unit to lamp socket and
install sealed beam unit, retaining ring and
attaching screws.

B Focus the headlamp beam aceording to in-
structions under “Headlamp Beam Adjust-
ment.”

LIGHTING SWITCH REPLACEMENT

1. Disconnect all wires from the lighting switch
and either tag them for correct installation
or make sure you can properly connect them
by reference to Figure 62,

1O DOME LAMP INSTRUMENT

10 sioF

Lot Swrrcn - )

S

*)

~y

[ f
STt 'Y i TO DIMMER SWITCH
TO PARKNG LiGHT 10 TAR LiGHTS

Fig. 62—Light Swiich Wiring Identification

2. Depress the switch shafll retainer (fig. 63),
and remove the knob and shaft.

SHAFT RETAINER

Fig. 63— Light Switch Shatt Retoiner

3. Remove the switch retaining nut and the
switch asseinbly

4. Place the new switch in position and install
the retaining nut.

5. Push the switch knob and shaft assembly
into position so that the relainer seats in
the groove.

6. Connect all wires to the lighting switch ter-
minals according to the notations made when
disconnecting or according to connections
shown in Figure 62,

7. Check operation of all lights.

STOPLIGHT SWITCH REPLACEMENT

1.. Diseonnect the wires from the two terminals
at top of switch.

2. Remove screws attaching switch to under-
side of toe pan and remove switch,

3. Place new switch in position and install the
altaching screws.

4. Connect the wires to switch terminals and
test stoplight operation.

DIMMER SWITCHI REPLACEMENT

1. Misconnect the three wires from the switch
noting the wire removed from each terminal.

2. Remove the bolts that attach the switch to
toe pan and remove switch.

3. Place new switch in position and install the
attaching bolts securely.

4. Connect the wires to their respective switch
terminals and test the switch operation.

PARKING LIGHT SERVICE

1. Raise hood and remove bulb and socket from
lamp body.

2. Remove bulb from socket.

3. To remove parking light body, remove the
nuts attaching body to grille and disconnect
wire from junction block.

4. Place lamp body in position and install
attaching nuts. Run the wire up and conneet
to junction block.

5. Install bulb in socket and replace bulb and
socket into lamp body. Test light operation.

TAIL AND STOPLIGHT SERVICE

The tail and stop lamp bulbs may be changed
hy removing the lamp door attaching serews and
lamp door.

To remove body assembly, remove lamp door
and remove two body attaching screws, discon-
nect wires inside trunk and remove lamp body.
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TROUBLES AND REMEDIES
ELECTRICAL

Symptom and Prohable Cause

Probable Remedy

BATTERY AND STARTING SYSTEM

Slow Engine Cranking Speed
Partially discharged battery

Low capacity battery

Faulty battery cell

Loose or corroded terminals

Under capacity cables

Burned starter solenoid switch contacts
Internal starting motor trouble

Heavy oil or other engine trouble causing
undue load

Starter Engages but Will Not Crank Engine
Partially discharged battery

Faulty battery cells

Bent armature shafl or damaged drive
mechanism

Faulty armature or ficlds

Starter Will Not Run

Battery fully discharged

Disconnected battery cables

Shorted or open starter circuit

Low Charging Rate
Fully charged battery and low charging rate
Fan belt slipping

Generator commutator dirty
High resistance in charging ¢

it

Too low voltage setting of voltage regulator unit
Oxidized voltage regulator points
Partially shorted field coils

High Charging Rate With Fully Charged Battery
Voltage regulator setting too high

Voltage regulator points stuck

Regulator unit improperly grounded

Generator field circuit to regulator short circuited

Shunt field eircuit shart cirenited within regu.
lator

Low Battery and No Charging Rate

Fan belt broken or loose

Charging ecircuit open hetween regulator and
battery

Cut-out voltage winding open circuited
Corroded points in current and voltage regulator
Open circuit between generator and regulator

Internal trouble in generator

Charge or change battery and determine cause of
battery condition

Cycle battery to improve capacity or replace it
Repluce battery

Clean and tighten lerminal

Replace battery cables

Replace solenoid

Overhaul starting motor

Make necessary repairs to engine

Charge or change battery
Replace battery
Overhaul starter

Overhaul starter
Replace or charge hatiery

Replace faulty cables
Make necessary repairs

GENERATING SYSTEM

This is a normal condition with a fully charged
battery

Replace or adjust belt

Clean commutator

Check charging circuit progressively and make
necessary repairs to remove high resistance
Adjust voltage regulator

Clean and adjust points

Overhaul generator

Adjust voltage regulator

Clean and adjust points and readjust regulator
Remave repulator and clean connections, Re-
adjust regulator

Test to locate short cireuil and make necessary
repuirs

Replace regulator

Replace or tighten fan belt
Locate open circuit and make necessary repairs

Replace regulator unit

Clean points and readjust regulator

Locate open circuil and make necessary repairs
to wiring

Overhaul generator
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Symplom and Probable Cause

Probable Remedy

IGNITION SYSTEM

Engine Will Not Start

(See Starting and Fuel System Troubles)
Ignition switch not turned on

Weak battery

Excessive moisture on high {ension wiring or
spark plugs

Cracked distributor cap

Faulty coil or condenser

Cuil to distributor high tensiun wire not in place
Loose connections or broken wire in low tension
eireuit

Improperly adjusted or faulty distributor points
Hard Starting

(See Starting and Fuel System Troubles)
Faulty or improperly set spark plugs

Tmproperly adjusted or faulty distributor points
Loose connections in primary cireuit

Wurn or oil soaked high tension wires

Low capacily condenser

Low capacity coil

Faulty distributor cap or rotor

Engine Misfires

Dirty or worn spark plugs

Damaged insulation on high tension wires or
wires disconnected

Distributor cap cracked

Pour cylinder compression

Improper distributor point adjustment

Turn switch on
Charge battery
Dry parts, coat with PIB

Replace cap

Replace faulty unit
Properly install wire
Tighten or replace wires

Clean and adjust or replace poinls

Clean and adjust or replace spark plugs
Clean or replace and adjust puints
Tighten loose conncctions

Replace high tension wires

Replace condenser

Replace enil

Replace faulty part

Clean or replace plugs
Connect or replace wires

Replace cap
See Engine Troubles
Adjust distributor points

HEADLAMP AND CIRCUIT

Headlights Dim (engine idling or shut off)
Parly discharged battery

Defective cells in battery

High resistance in light eircuit

Faulty bulbs

Headlights Dim (engine running above idle)
High resistance in lighting cireuit

Faulty bulbs or reflectors
Faulty voltage control unit

Lights Flicker

Loose connvctions or damaged wires in lighting
eircuit

Light wiring insulation damaged producing
momentary short

Lights Burn Out Frequently

High voltage regulator setting

Loose conncetions in lighting circuil

Charge battery

Replace battery

Check headlight cireuit including ground connec-
tion, Make neccssary vepairs

Replace bulbs or sealed benm units

Check lighting circuit including ground connec-
tion. Make necessary repairs

Replace bulbs or reflectors

Test voltage control and generator, Make neces-
sary repairg

Tighten connections and check for damaged
wiring
Check light wiring and replace or tape damaged
wires

Adjust voltage regulator
Check circuit for loose connections



Symptom and Probable Cause
Lights Will Not Light
Discharged battery
Loose connections in lighting circuit
Burned out bulbs
Open or corroded contacts in lighting switch
Open or corroded contacts in dimmer switch
Thermal Cirenit Breaker Causing Current
Interruption
Short in wiring

Short within some light or instrument in use
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Probable Remedy

Recharge battery and correet cause
Tighten connections

Replace bulbs or sealed beam unit
Replace lighting switch

Replace dimmer switch

Check wiring of circuits in use for short cireuits
and make necessary repairs
Check lights or instruments for short

GASOLINE GAUGE

Gauge Shows Empty at All Times

Tank unit shorted

Wire from dash unit to tank unit shorted

Float stuck in empty position

Dash unit lmproperly grounded on instrument
panel

Gauge Shows Full ot All Times

Tank unit burned out

Wire between units disconnected or broken
High resistance in wire between units
Float stuck i full position

Gauge Does Not Register Accurately (within
normal limits)

Bent hand on dash unit

High resistanee in ecirenit

Partial short in circuit

Luose eleetrical connections

Replace unit

Replace wire or repair short
Replace tank unit

Properly ground dash unit

Replace tank unit

Conmect or replace wire

Clean bayonet connection and terminals
Replace tank unil

Replace unit or straighten hand

Check and correct eircuit

Correet cause of short

Tighten connections at dash unit, tank unit and
bayonet conneetor

STOPLIGHT AND CIRCUIT

Will Not Light

Switch faulty or arm bent

Wires broken, disconmected or loose

Bulb burned out

Louse conneetion or poorly grounded lamp body

Replace switch

Make necessary repairs

Replace bulb

Tighten loose connections or properly ground
lamp body

HORNS

Will Not Blow

Loose connections or broken wise
Horn button not making contact
Horn improperly adjusted or faulty
Relay not operating

llorn Tone Poor

Horn improperly adjusted

Tighten loose connection or replace broken wire
Adjust hern button contact

Adjust or replace horn

Replace relay

Adjust horn
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SPECIFICATIONS
Battery
Make Deleo-Remy
Plates per cell 15

Amperc hour eapacity (at 20 hour rate)
Voltage
Specific gravity (fully charged)
Specific gravity (fully discharged)
Starting Motor
Make
Brush spring tension
Generator
Make
Brush spring tension
Regulator
e
Voltage regulator armature air gap
Volluge regulator voltage setting
Current regulator amperage seiling—1949

Current regulator amperage selting—1950-51

Current regulator nmperage setting—1952
Current regulator amperage seiting— 1953
Current regulator armature air gap
Cut-out relay points closed (hot)
Cut-out relay points open (reverse flow)
Cut-out relay armature air gap

Cut-out relay poiul vpening

Distribuior

Make

Type of advance

Firing order

Breaker point gap

Breaker arm spring tension—1949-52
Breaker arm spring tension 1953
Ignition timing -1949-52

Ignition timing—1953

Condenser capacity

Spark Plugs

ake
Type -1949-52
Type—1953
Size
Plug Gap
Ignition Coil
Make
Lamp Bulb Data

Location

Headlamp
Parking Lamp with Directional Signal
Parking Lamp
Tail and Stop Lamp
Tail Lamp with Directional Signal
Tail Lamp
Stop Lamp
License Plate Lamp

100

L3
1.275 to 1.300
1.150

Deleo-Remy
24 to 28 punces

Deleo-Remy
24 to 32 ounces

Delco-Remy

075" to 085"

1.0t 7.7 volts (7.4 volts preferred)
36 amps. preferred

35 amps. preferred

37 amps. preferred

47 amps. preferred

0757

5.9 to 6.8 volts (6.4 volts preferred)
0-4 amperes

0207

020~

Deleo-Remy

Centrifugal

1-5-3-6-2-4

New .022-.024” Old .018"-.022"
17-21 oz,

19-23 oz.

5" RUDC.

27 AUDC.

2 Microfarad

AC
46-5
44-5

14 MM
.035”

Delco-Remy

Candlepower
45-35 Watts
3-21
3
321
3-21
3
21
3

Sealed Beam
1154

1154
1154

1129



Location
Ignition Lock Lamp
Headlamp Beam Indicator
Directional Signal Tell-Tale
Instrument Cluster
Speedometer
Clock
Glove Compartment
Dome Lamp (except Convertible)
Dome Lamp (Convertible)
Radio Dial Light
Courtesy Light
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AUTRONIC EYE
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GENERAL DESCRIPTION

The Autronic Eye is an automatic electronic
device that selects the proper heudl'\ght beam of
the car on which it is installed in response to
light from an approaching car. This device, which
is available as an accessory on all 1953 model
passenger cars, contributes to safety, comfort and
convenience of night driving by accomplishing
the following three functions without the pos-
sibility of human error.

1. It automatically shifts the headlamps from
upper (v lower beam whenever an oncoming
car approaches.

2, Tt holds the lower beam on until the initial
car and all other cars behind il have passed,
even though the lights of the oncoming cars
are dimmed immediately.

3. It automatically returns the headlamps to

the upper beam as soon as all oncoming
traflic has passed.
The Autronic Eye consists of four individual
units (fig. 64).
1. Phototube Unit
2. Amplifier Unit

3. Power Relay
4. Auxiliary Foot Switch

PHOTOTUBE UNIT

The Phototube Unit, mounted on the top left
side of the instrument panel, is an optical device
which receives power from the Amplifier Unit by
electrical eable, The lens of the Phototube Unit
picks up light from an approaching car and
focuses it through a filter and mask to the photo-
tube. The phototube converts the light into an
electrical signal which is conducted, by a cable,
to the Amplifier Unit.
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STANDARD
FOOT DIMMER
SWITCH

FOTOTUBE UNIT

AUXILARY FOOT SWITCH

Fig. 64—Faur Autranic Eye Unils



AMPLIFIER UNIT

The Amplifier Unit is mounted under the hood
on the left front fender skirt. It supplies voltage
to both the Phototube Unit and the Power Relay.
The Amplifier Unit operates the Power Relay in
response to a signal from the Phototube Unit.

POWER RELAY

The Power Relay is mounted under the hood
pear the Amplifier Unit. It is a heavy duly relay
equipped with special alloy contacts, Upon re-
ceipt of a signal from the Phototube Unit through
the Amplifier Unit, the Power Relay switches the
headlamps between the upper and lower heams.

AUXILIARY FOOT SWITCH

The Auxiliary Foot Switch is mounted on the
toe hoard just above the Standard Foot Dimmer
Switch. It is a gpring loaded plunger type switch
which, when pressed down and held, provides an
upper beam regardless of light on the Phototube
Unit,

OPERATION

The Autronic Eye provides complete automatic
switching of the headlamp beams on the car to
which it is installed when the Standard Foot
Dimmer Switch is in the upper beam “Auto-
matic” position, The other position of the Stand-
ard Foot Dimmer Switch provides the lower beam.

The Autronic Eye is disconnected from its vehi-
cle headlamps in the lower beam position of the
Standard Foot Dimmer Switch, however, the
Autronic Eye is not turned off. Tt continues to
function as long as the headlamps are turned on,
and Is ready at all times to provide automatic
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control whenever the Standard Foot Dimmer
SBwitch is returned to the upper beam position.

The Auxiliary Foot Switch functions only in
the upper beam position of the Standard Foot
Dimmer Switch, When pressed down and held,
it provides the upper beam regardless of light on
the Phototube Unit. This arrangement permits
signaling if desired and provides a simple test for
the upper beam position of the Standard Foot
Dimmer Switch.

With the Standard Foot Dimmer Switch in the
upper beam position, the following operation
would be considered normal. When a car ap-
proaches, the light from its headlamps strikes
the Phototube Unit which causes the Autronic
Eye to switch headlamps from the upper to the
lower beam. At this time, if the lights of the ap-
proaching car were on the upper beam, the driver
would normally switch to the lower beam; thus
greatly reducing the amount of light falling on
the Phototube Unit.

The Autronic Eye is designed to maintain its
vehicle headlamps on & lower beam even with
this reduction in light. When light is removed
from the Phototube Unit, the Autronic Eye re-
turns ils vehicle headlamps to the upper beam.

If the approaching vehicle fails to switch to its
lower beam, the Auxiliary Foot Switch may be
operated to provide an upper beam for signaling
purposes. Street lights and extraneous lights en-
countered in the city are sufficient to cause the
Autronic Eye to maintain the vehicle headlamps
on the lower beam.

At times it may be desirable to operate the
Standard Foot Dimmer Switch to the “Lower
Beam” position, when following a vehicle, to
avoid glaring its driver through the rear window,

SERVICE INFORMATION

INSTALLATION

To assure complete owner satisfaction, Service-
men should familiarize themselves with the in-
stallation procedure, in order that the field instal-
lation will conform to the high standards of ac-
curacy built into this unit.

Install the component parts of the Autronic
Tye hy performing the operations as outlined in
the instruction sheet which is enclosed with each
Autronic Eye package. Servicemen should pay
particular attention to the items outlined below:

CAUTION: Disconnect the battery ground
cable before making the installation of
this accessory. The Pholotube Unit oper-
ales on 1000 VOLTS. somuey

1. Positioning Template on Instrument Panel.

Carefully position template on instrument
panel, with wide folded edge of template lo-

cated along recess in panel, and tape in posi-
tion. If holes are not properly positioned it
will affect both the vertical and axial focus-
ing of the Phototube Unit.

2. Checking the Alignment of the Phototube
Unit with the Centerline of the Car.
&, Make an aiming sercen (fig. 65) or utilize
a headlamp aiming screen, if available.
b. Place two vertical lines on the aiming
screen, one a centerline and another line
23% inches to the left of the centerline.

INOTE: If using o headlamp aiming screen,
it will only ba necessary to place the sec-
ond line on the screen. wuen

c. Place the car on a level floor at a distance
of 20 feet from a wall or vbject that will
act as a support for the screen.
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536-'- 234

Fig. 65—Headlomp Aiming Seroen

d. Sipht from the center of the rear window
over the center of the hood and place the
centerline of the sereen at this point.

®

Sight over the raised ridge on the cover of
the Phototube Umit. This ridge above the
centerline of the Phototube Unit should
line up with the left line on the screen
within 4 inches to left or right.

If the Photutube Unit does not line up
within these limils, the mounting holes
should be elongated as necessary to prop-
erly position the unit.

TESTING AND ADJUSTMENT AFTER
INSTALLATION

After the four units have been installed as
specified in the instruction sheet, the following
tests and adjustments should be made to be sure
the Autronic Eye is operating properly.

NOTE: Servicemen must use the Autronic
Eye Tester J. 5297, available from the
Kenl Moore Organization, This tester
consists of a leveling device, sensitivity
meter, intensity rheostat, a special 1/16"
screwdriver and an Allen wrench for
making adjustments, all enclosed in a
compoct portable steel carrying case.

-

. Leveling the Phototube Unit,

Place the car on a level floor, or prefer-
ably, on a wheel aligning machine and level
the Photatube Unit as outlined under “Pho-
totube Unit Aiming Procedure.”

NOTE: Floor must be level within %" fore
and aft of car.

2. Checking “Dim" and “Hold"” Sensitivity.
Using the Autronic Eye Tester, check both
the “Dim"” and “Hold" sensitivity of the
Autronic Eye and adjust as necessary, Hefer
to “Sensitivity Adjustments” for proper test-
ing procedure. Two scales are provided on
the Tester Meter for checking the “Dim" and
“IHold” sensilivity of the Autronic Eye.
Readings are taken from the lower scale
when the Autronic Fye being lested is in-
stalled on a car equipped with clear wind-
shield glass and the upper scale iy used when
checking the Autronic Eye installed on a
car equipped with a tinted windshield glass,
The Phototube Unit in the field installation
package is finished in one eolor only, granite
gray, and must be repainted to match the in-
strument panel on which it is installed.

PHOTOTUBE UNIT AIMING PROCEDURE

NOTE: Due to normal settling of front and
rear springs, it is recommended that the
aiming procedure outlined below should
be rechecked on new cars at the 1,000
mile inspection.

1. The Phototube Unit aiming procedure should
be done with car unloaded, trunk empty ex-
cept for spare tire, gos tank at least half full
and with tires at correct pressure.

2. Locate car on a level floor (level within 14"
fore and aft of car).
3. Rock car to equalize springs,

4. Adjust dial on wiming device to the number
stamped below the serial number on the
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Fig. 66—Sariol Number Plate and Aiming Davies

serial plate which is mounted on the bottom
of Phototube Unit (fig. 66).

5. Carefully center aiming device by placing the
slotted leps on raised ridge vn top of Photo-
tube Unit and the tongue of the aiming du-
vice contacting the lens,

=

. If the bubble does not indicate level, adjust
Phototube Unit aiming serew with the Allen
wrench furnished with the Tester until the
bubble is centered in the level (fig. 67).
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NOTE: It is very impertant that the Photo-
tube Unit be aimed, or leveled, accu-
rately. If it is aimed too low, back reflec-
tions from the headlamps of the car on
which the Autronic Eye is installed will
hold the lamps on the lower beam. Alse,
the unit must be aimed as low as possi-
ble to provide the maximum tolerance for
car loading.

SENSITIVITY ADJUSTMENTS

Separate sensitivity nﬂ:u:lmunu. are provided
for adjusting “Dim’ and “Hold" sensitivity. These
adjustments are made using the Kent Moore Au-
tronic Eye Tester J-5297.

Before using the Autronic Eye Tester for the
many sensitivity adjustments, check the batteries
by rotating the intensity rheostat switch clock-
wise. If the batleries arc good, the dial will indi-
cate batteries O.K. In the event this reading can-
not be vbtained, remove the four 112 volt flashlight
cells by taking off the plate at the back of the
Tester and replace with four new cells. Due to
possible battery leakage it is recommended that
the metal case type of battery be used,

“DIM" SENSITIVITY ADJUSTMENT
CAUTION: The Autronic Eye develops
1000 volts—headlamps must be furned
off before removing cover from Phototube
Unit.

1. Remove 2 oval head screws from bottom of
the Phototube Unit.

2. Lift off cover, remove outer lens (do not re-

move amber filter) and replace lens with Test
Lamp (fig. 68).

Fig. 67—Adjustmant of Phatotube Unit

e

Fig. b=Inatalling Test Lomp
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3. Replace cover and serews.

4. Turn headlamps ON and wait at least four
minutes for amplifier to stabilize. Set Stand-
ard Foot Dimmer Switch to upper beam
position.

5. Turn zero corrector on face of meter until
meter pointer is on zero set line (fig. 69).

. If windshield is tinted, use upper portion of
scale on dial. If windshield is clear, use lower
portion.

7. Check car battery voltage. If less than 6 volts,
operate engine at fast idle when making
sensitivily adjustments,

Fig. 70~Dim Sensitivity Adjustmant—Hotaling Meter Knoh

10.

Snap meter switch on test panel to “DIM”
position. Turn meter control knob clockwise
to set test panel in operation (fig. 70).

Advance needle up dial by turing meter
control knob clockwise and note point on dial
scale where headlamps switch to the lower
beam. If Phototube Unit is adjusted correctly,
the headlamps should switch to lower beam
when the meter needle is on the “DIM" line
of the dial. If not, proceed as follows:

Rotate Phototube Unit Sensitivity Control
counterclockwise to end of adjustment using
a gpecial 1" screwdgiver provided in Tester
(fig. 71).

Turn meter control knob counterclockwise
until headlamps switch to the upper beam,
and then turn meter control knob clockwise
until meler needle is on the “DIM” line of
the dial.

Carefully and slowly turn Phototube Unit
Sensitivity Countrol clockwise just to the
point where the headlamps switch to the
lower beam—do NOT go beyond this setting,

Recheck this setting by turning meter con-
trol knob counterclockwise until headlamps
switch to the upper beam and then turn
meter control knob clockwise slowly just to
the point where the headlamps switch to the
lower beam. If “DIM” sensitivity has been
adjusted correctly the meter pointer should
fall within the “DIM” sensitivity adjustment
line. If not, repeat steps 5 through 13,

“HOLD" SENSITIVITY ADJUSTMENT ON CAR

“HOLD" Sensitivity Adjustment may be made
by adjusting the potentiometer on the bottom
(autside) of the Amplifier Unit, This adjustment

Fig. 71—Adjusting Phototuba Unit Sensitivity Conral



should not be made until “DIM” sensitivity is ad-
justed correctly and “HOLD" sensitivity adjust-
ment checked to see if the meter pointer falls
within “HOLD"” sensitivity adjustment bar.

Checking “Hold” Sensitivity Adjustment

1. With “DIM" sensitivity correctly adjusted,
snap meter switch to “DIM” position.

2, Turn meter control knob clockwise to obtain
the lower beam.

3. Snap meter switch to “HOLD" position.

4. Turn meter control knob counterclockwise
(fig. 72) carefully and slowly just to the point
where the headlamps switch to the upper
beam. The meter pointer should fall within
the "HOLD" sensitivity adjustment bar on
meter scale.

NOTE: Bo sure 1o use correct "HOLD"
scale for clear or tinted windshields.

Adjust Amplifier for “Tlold” Sensitivity

1. Turn off headlamps.

2. Remove amplifier mounting screws.

3. Turn amplifier over and attach a jumper wire
between case of amplifier and ground on car,

4. Turn the "HOLD" control on the bottom
(outside) of the Amplifier Unit elockwise to
end of adjustment (fig. 73)

5. Turn on headlamps and wait four minutes to
allow amplifier to stabilize.

6. Snap meter switch to “DIM” pesition and
rotate meter contrel knob clockwise to switch
headlamps to lower beam; then snap meter
switch to "HOLD" position.

Fig. 72—Hold Sensifivily Adjustment—Rotating Meter Knab
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10.
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Fig. 73—Adjusting Hold on Bottom of Amplifiar Unit

. Adjust meter control knob until pointer is in

center of the “HOLD" sensitivity adjustment
bar on meter secale.

NOTE: Be sure to use correct “HOLD™
scale for clear or tinted windshields.

. Turn “HOLD” eontrol on amplifier counter-

clockwise slowly just to the point where the
headlamps switch to the upper beam. If the
headlamps do not switch to upper beam when
the “HOLD” control is turned completely
counterclockwise, rotate meter control knob
counterclockwise until headlamps switch to
upper beam. If the meter pointer is within
the “HOLD” sensitivity adjustment bar, the
amplifier unit is within tolerance.

. Again check "HOLD" sensitivity adjustment

by snapping meter switch to “DIM" position
and rotating meter control knob clockwise to
switch headlamps to lower beam.

Then snap swilch to “ITOLD” position.
Turn meter control knob counterclockwise
carcfully and slowly just to the point where
the headlamps switch to upper beam. The
meter pointer should fall within the “HOLD"
sensitivity adjustment bar on meter scale, if
adjustment was made correctly.

NOTE: Be sure to use correct “"HOLD™
scale for clear or finted windshields.

Turn off headlamps and reinstall amplifier
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13. Remove 2 oval head screws from bottom of
Phototube Unit.

14, Lift off cover, remove test lamp and replace
lens.

15. Replace cover and screws.
CAUTION: Be sure to turn meter control
knob lockwise to “OFF" positii
ofter using fo prolong battery life.

PRELIMINARY CHECKS BEFORE
ADJUSTMENT

The Autronic Eye properly installed and ad-
justed should hold its adjustment over & long
period of time. There may be occasions, of course,
when adjustment of the device is questioned. Like
any other electrical unit, loose or incorrect wire
connections, defective fuse, or even a misunder-
standing of the operation of the device, may lead
one to believe that an adjustment is necessary,
The following troubles may be reported:

Headlamps switch to the lower beam when an
approaching car is too far away.

Headlamps switch to the lower beam when ap-
proaching car is too close or will not switch to the
lower beam at all.

Headlamps will not return to the upper beam
when no car or other lights are ahead.

Headlamps, after being depressed by beam of
an approaching car, return to upper beam when
approaching car switches lo lower beam.

Headlamps switeh back and forth rapidly be-
tween upper and lower beams.

While the above complaints may be corrected
by simple aiming and sensitivity adjustments in
most cases, a few preliminary tests should be
made to indicate if the difficulty is more serious
than can be corrected by simple adjustment.
Check us described below:

1. With the car in a lighted area, pull light
switch knob to full “On” position. Regardless
of the position of the Standard Foot Dimmer
Swilch, the lights should remain on the lower
beam.

2. Depress the Auxiliary Foot Switch. The
lights should change to the upper beam, if
the Standard Foot Dimmer Switch is in the
upper beam position. If not, trip the Standard
Foot Dimmer Switch and again depress the
Auxiliary Foot Switch. The lights should now
change to the upper beam and return to the
lower beam when the Auxiliary Foot Switch
is released,

If lights do not operate as described in steps
1 and 2, refer to Minor Service Corrections
and Trouble Diagnosis.

3. Cover the I'hototube Unil lens with a heavy

Fig, 74—Amplifier with Covar Ofi=Showing Fuse

black ecloth. The headlamps should switch to
the upper beam and back to the lower beam
when the cloth is removed, providing the
Standard Foot Dimmer Switch is in the upper
henm position. If beam does not raise and
lower as oxplained above, refer to Minor
Service Corrections and Trouble Diagnosis.
NOTE: If the headlomps operate as out-
lined in the above tests, the unit should
operate correctly with the proper aiming
and itivity adj t. If the Autroni
Eye canneot be serviced immediately, the
lights can be quickly converted o stand-
ard foor dimmer switch operation, in
most cases, by removing the 14 ampere
fuse under the amplifier cover (fig. 74).

MINOR SERVICE CORRECTIONS (ON CAR)

CAUTION: Headlamps should be turned
“oft" before any conneclions are fight-
ened, made, or broken. The ballery
ground strap should be disconnected be-
fore remaoving or tightening any one of
the Units. The Autronic Eye develops 1000
volfs,

1. Check to see thul all external connections
are tight and properly made. Be sure to in-
spect plug-in connections of Phototube Unit
under the instrument panel.

2. Turn on headlamps and feel the amplifier for
vibrator buzz. If vibrator does not buzz:

a. Turn off headlamps and inspect 14 amp
fuse by removing amplifier cover. DO
NOT USE HIGHER THAN A 14 AMP
FUSE FOR REPLACEMENT.

Be sure vibrator is firmly seated in socket.

¢. Replace vibrator with new 4 volt vibrator,
providing steps “a” and “b" above did

s



nol correct the trouble. DO NOT USE
STANDARD RADIO 6 VOLT TYPE
VIBRATOR.

2. Inspect tube filaments for glowing, except
the amperite (large tube) and phototube.
Check or replace one tube at a time in ampli-
fier unit with known good tube. If tube is
replaced, dimming sensitivity must be re-
checked.

TROUBLE DIAGNOSIS (UNITS ON CAR)

With the Autronic Eye units on the car, trouble
may be isolated to any individual unit of the Au-
tronic Eye system with the exception of the Amp-
lifier Unit and the Phototube Unit, Some minor
repairs may be made to the Amplifier Unit as
outlined under “Minor Service Corrections,” but
electronic testing equipment is required to defi-
nitely isolate other troubles in either the Ampli-
fier Unit or Phototube Unit,

The following series of tests should be made
with the units on the car before condemning either
the Amplifier Unit or the Phototube Unit:

1. Clean and tighten terminal connections to all
units. Visually inspect the wiring harness for
open ar shorted circuits, It is important that
each unit is properly grounded,

2, Remove the fuse from the Amplifier Unit.
The headlamps should switch between the
upper and lower beams by operating the
standard foot dimmer switch. If not the
trouble may be traced to one or more of
the locations listed below:

. Power Relay or Terminal Connectiona

b. Standard Car Wiring Harness and/or
Headlamps

c. Standard Foot Dimmer Switch or Termi-
nal Conncetions

d. Amplifier Unit Harness from Standard
Foot Dimmer Switch to Power Relay

3. Test the Power Relay in the following man-

ner:

a. Disconnect the natural color wire from the
“C" terminal of the power relay.

b. Disconnect the following wires from the
“BAT" terminal of the power relay
(1) Natural with Red cross tracer.
(2) Red with natural tracer.
(3) Natural with black and red cross

tracer,

¢, Disconnect the natural with black cross
tracer wire [rom the upper beam (UB)
terminal of the power relay.

d. Disconnect the natural with green tracer
wire from the lower beam (LB) terminal
of the power relay.
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Attach a test wire from the positive post
of the hattery to the battery (BAT) termi-
nal of the power relay.

Connect & test light to a good ground con-
nection,

. Connect the lead wire of the test light to
the upper beam (UB) terminal of the
power relay. The test light should be on.
With the battery lead and the test light
connceted as in steps “e” through “g”
above, attach a second test wire from the
positive post of the battery to the “C”
terminal of the power relay. The relay
should operate audibly and the test light
should go out.

. Move the test light lead to the lower beam
(LB) terminal of the power relay. The
test light should light,

If any of the above tests [ail, the power
relay is defective and must be replaced. If all
tests check O.K., remove the test wires and
the test light and reconnect wiring to the
power relay in accordance with the wiring
diagram (fig. 75).

-

=

. The standard car wiring harness and head-

a

lamps may be tested by repeating the tests of

the power relay as indicated in step 3 above

with the following exceptions:

&. Do not disconnect the natural with green
tracer wire from the lower beam (LRB)
terminal of the power relay.

b. Do not discunnect the natural with black
cross traver wire from the upper beam
(UB) terminal uf the power relay.

¢. The test light will not be needed In this
test.

d. The headlamps should be on the upper
heam with one iest lead connected from
the positive post of the battery to the bat-
tery (BAT) terminal of the relay.

e. Attaching the second test wire from the
positive post of the battery tn the Her
terminal of the power relay should ecause
the relay to operate and the headlamps
should switch to the lower beam.

Tf any of the above tests fail, the trouble is
isolated 1o the standard car wiring harness
and/or headlamps. If all tests check OK.,
remove the test wires and reconnect wiring
to the power relay in accordance with the
wiring diagram (fig. 75).

Test the standard foot dimmer switch in the

following manner:

a, Disconnect the natural color wire from the
batlery (BAT) terminal of the standard
foot dimmer switch,
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b. Disconnect the natural with red cross
tracer wire from the lower beam terminal
of the standard foot dimmer switch.

e. Disconneet the natural with hlack cross
tracer wire from the upper beam terminal
of the standard foot dimmer switch.

d. Connect a test wire from the positive post
of the battery to the battery (BAT) termi-
nal of the standard foot dimmer switeh,

e. Connect a test light to a good ground con-
nection.

f. Attach the lead wire of the test light to the
lower beam terminal of the standard foot
dimmer switch, The test light should light,
depending, however, upon the location of
the standard foot dimmer switch eontaets
If the light does not light, switeh the stand
ard foot dimmer switch and then the light
should light,

g. Transfer the test light lead to the upper
beam terminal of the standard foot dimmer
switch. The test light should now be oul.
Switching the standard foot dimmer switch
should cause the test light to go on.

If any of the above tests fail, the standard
foot dimmer switch is defective and should
be replaced. If all tests check O.K., remove
the test wire and test light and replace the
wiring to the standard foot dimmer switch in
acvordance with the wiring diagram (fig. 75).

6. The amplifier unit harness from the standard
foot dimmer switch to the power relay should
be inspected visually as outlined under step
1 above. Do not attempt to test the wiring by
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use of a test light since high voltage elec-
tronic cireuits in the amplifier unit are in-
corporated in this harness.

9. The auxiliary fool switch may be tested in
the following manner:
a. Disconnect the auxiliary foot switch to

amplifier unit lead wire (red plastic covered
wire) at the connertor.

=

Attach the auxiliary foot switch lead wire
to a test light which is connected to the
positive post of the battery. e

Lo

Depress the auxiliary foot switch. The test
light should light with this switch de-
pressed. If not, either the contacts of the
auxiliary foot switch are defective or the
ground connections are poor from the
auxiliary foat switch to the toe panel of
the car.

. Attach a jumper wire from the body of
the auxiliary foot switch to a good ground
connection, Again depress the auxiliary
foot switch, If the test light still fails to
light, the auxiliary foot switch is deflective
and must be replaced.

(=5

If all of the foreging test (steps 2 through T)
check OK, and the Autronic Eye still fails to
function, the trouble is definitely located in either
the Amplfier Unit or the Phototube Unit
Remove BOTH UNITS from the car for further
gervice hy an authorized representative of United
Motors Services.

When service and repairs are needed on Tester
umnit send unit 16 Kent-Moore Organization, 1501
S, Jackson Street, Jackson, Michigan,
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FOREWORD

This supplement has been prepared for use
with the 1949-53 Passenger Shop Manual
and covers changes for the 1954 product
along with recent chunges that affect the
servicing of models prior to 1954.

Unless otherwise stated within the Supple-
menl, the information in the 1949-53 Pas-
senger Shop Manual that applies to 1953
models, will also apply to 1954 models.
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SECTION 1
BODY

The Chevrolel passenger cars for 1954 all fea-
ture improvements in styling and performance,
while retaining the same basic car lines of previ-
ous year models. Designations for the three series
introduced during the 1953 model years, together
with the identifying body moldings in each series,
have been carried over and a wide variety of the
mudels have been continued. Notable changes
include the adding of an eight-passenger Station

Wagon to the Bel Air Serles, the discontinuing of
the Convertible, Sport Coupe, and eight-pas-
senger Station Wagon, from the Senes 2100, and
the elimmation of the Club Coupe from Series
1500. The Business Coupe in the 1500 Series has
been replaced by a Ulilily Sedan Model 1512
which has almost three additional cubic feet of
load space more than the former business coupe.

SECTION 3
FRONT SUSPENSION

TOE-IN SPECIFICATIONS

The front suspension and steering system on the
1954 passenger car have been modified to improve
handling characteristies under variations in load.
These modifieations necessitate a change in toe-in
specifications. The new toe-in setting is %" plus or
minus '44”. The methods used to check toe-in
vary with each type of equipment utilized. Manu-
facturers procedures should be followed. The toe-
in may be adjusted by loosening the clamp bolts
at each end of the left hand tie rod and turning the
rod 1o inerease or deercase its length. Tnereasing
the tie rod length increases the toe-in; decreasing
the length reduces the amount of toe-in, It is

important that the tie rod ends be in alignment
with their ball studs when the clamp balts are
tightened, or binding will result. After adjusting
toe-in, check the relationship of the steering
wheel to the front wheels. With the wheels in the
straight ahead position, the steering wheel cross-
bar should be horizontal. If it is not, check the
relationship of the cross-bar to the high point
mark on the end of the steering mainshaft. They
should be at right angles to one another. With the
proper relationship of cross-bar to high point
mark, the cross-bar may be leveled by adjusting
the length of the steering connecting rod, in a
manner similar to the procedure for adjusting
toe-in.



SECTION 5
POWER BRAKES

GENERAL DESCRIPTION

The power brake is a unit ineorporating a hy-
draulic cylinder and reservoir, a vacuum power
cylinder and a control valve assembly which
utilizes engine intake manifold vacuum and at-
mospheric pressure for its operation (fig. 1). The
power brake unit is mounted to the engine side of
the firewall and is connected to a vacuum reserve
tank which is mounted to the back of the left
front wheel splash pan,

In addition, the power brake unit is so con-
structed that in the event of engine failure and
consequent loss of vacuum the brakes will fune-
tion satisfactorily, although greater effort is re-
quired. The vacuum reserve lank maintains a
vacuum which will allow at least one brake
application alter the cngine has stopped. The
vacuum line from the intake manifold also has a
vacuum check valve which retaing vacuum in the
brake system during acceleration, hill elimbing or

ATMOSPHERIC VENT
AND AWK CLeAmER

HYDRAULIC
CYLMDER AND

RESERVOI VACUUM mFE

Fig. 1

Basieally, the power brake ulilizes the engine
vacuum to remove air from one side of a piston in
a closed cylinder, while the other side of the pis-
ton ig open to the atmosphere. The differential in
pressures on cach side of the piston moves the pis-
ton in the direction of the low pressure or vacuum
side. The piston is in contact with a displacement
plunger which builds up a hydraulie pressure in
the hydraulic cylinder which in turn transmits
this pressure to the brake shoes through the
hydraulic lines,

All energy for the brake actuation is not sup-
plied by the air pressure differential. A proportion
of the effort, which varies with the severity of the
brake application must be supplicd by the driver.
Control or diversion of the effort between manual
and power braking is provided hy a sliding
vacuum control valve,

The power brake provides approximately a
907 reduction of pedal travel when compared to
the conventional braking system. This reduced
pedal travel brings the height of the pedal down
to approximately that of the accelerator pedal
and permits a brake application by shifting the
toe from aceclerator to the brake pedal without
lifting the heel from the floor.

PR e . M ELtaRER

Fig. 2

after the engine has stopped. Figure 2 shows the
power brake installation dingram.

OPERATION
Brakes Relensed

When the engine is running and the brakes are
released, intake manifold vacuum is transmitied

RESIDUAL
MK VALVE
HYORAULK
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PETON BEAR CHAMBER
CYUNDER WIGHT CHAMBER
AMOsPHEIC
PRESSURE

PISTON FRONT CHAMBER

Fig. 3



through the vacuum check valve (fig. 2) to the
inlet tube and vacuum reservoir. From the inlet
tube the vacuum is direcied to the power piston
where it is blocked by an annular land on the slid-
ing valve (fig, 3). Atmosphere is admitted to the
eylinder left chamber through the air cleaner port
then through a noteh in the power piston stop to
the interior of the sliding valve. Atmosphere is
free to travel from the sliding valve through the
atmosphere port into the piston front chamber,
from the piston chamber the atmosphere passes
through a slot passage to the cylinder right
chamber. Atmosphere is nlso transmitted from
the left eylinder chamber through a passage to
the piston rear chamber then through a pin hole
in the diaphragm plate to the diaphragm chamber,

Since atmosphere exists on both sides of the
power piston and across the diaphragm assembly
the piston is in balance and is held in the released
position by the piston return spring. The sliding
valve is held by the valve return spring so as 1o
block the vacuum port with the land.

With the power piston and sliding valve in the
released position, the various components of the
hydraulic cylinder are also in the released posi-
tion, The compensating valve is tilted by the ring
on the end of the hydraulic plunger permitting
fluid flow between the reservoir and the hydraulic
eylinder, This arrangement compensates for any
expansion, contraction or leakage of fluid in the
system. Hydraulie fluid in the lines to the wheel
cylinders is trapped by the residual check valve
which maintains a residual pressure in the lines
as in a conventional braking system,

Application

When the brake pedal is depressed the push rod
moves to the right within the sleeve of the power
piston closing off the atmosphere port and opening
the vacuum port (fig. 4). This action allows the
atmosphere to be removed from piston front
chamber and the eylinder right chamber This
evacuation of atmosphere causes u pressure differ-

COMPENSATING VALVE
ATMOSPHERIC AW CLEANER PORT FORT (03|
PRISSURE
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ATMOSPHERIC
Bout (eLossn)

ential across the power piston and diaphragm
resulting in the piston moving to the right or
toward the low pressure or vacuum side. The
movement of the piston compresses the large
piston return spring and forces the hydraulic
plunger into hydraulic eylinder.

The pressure differential across the reaction
diaphragm assembly causes a reactionary force to
act to the left or against the sliding valve and push
rod. This foree tends to move the valve land back
over the vacuum slot, thus closing ofl vacuum
from the chambers and reopening the chambers to
atmosphere. The reactionary force also increases
in direct proportion to the pressure differential
across the power piston. This force together with
the movement of the hydraulic plunger into the
hydraulic eylinder, gives the driver complete Teel
ol the brakes.

The initial movement of the hydraulic plunger
into the hydraulic cylinder moves the plunger
ring away from the compensating valve stem
allowing the valve to close the compensating port.
Hydraulie fluid is thereby trapped in the cylinder.
The force exerted on the push rod plus the force
resulting from the piston movement combines to
force the hydraulic plunger into the hydraulic
cylinder. The hydraulic fuid displaced by the
plunger is forced pust the residual check valve
and creates a pressure in the lines to the wheel
eylindurs,

Holding

The driver stops incrcasing the brake pedal
force when sufficient braking force has been
obtained and the sliding valve stops moving to the
right. Although the sliding valve stops, the piston
continues to move to the right, due to the pres-
sure differentinl, until the valve land covers the
vacuum port (fig, 5). Vacuum is trapped in the
piston chamber and in the eylinder right chamhber
and the brakes are in an apphed hold position.
No Turther action takes place until the broke

COMPENSATING VALVE

VACUUM
S— PORT {CLOSED).

HYDRAULIC

ATMOSPHERIC
PRESSURE PRESSURE

VACUUM
roRT (clostn) ATMOSPHERIC
PRESSURE
ATHMOSPHERIC s, PETOM CHAMEIR
FORT (CLOSED) MANIFOLD VACUUM

Fig. §



pedal pressure against the valve is either in-
ereased or decreased,

Releasing

When ool pressure is released [rom the brake
pedal, the valve return spring moves the sliding
valve to the left closing ofl the vacuum slot. At
the same time the piston chamber and cylinder
right chamber ave opened to atmosphere, With
atmospheric pressure on both sides of power pis-
ton, the piston, sliding valve and push rod are
returned to the left by the piston return spring.
Hydraulic fluid which had been displaced into
the brake lines to wheel cylinders is returned to
the master cylinder through the residual check
valve. When the hydraulic plunger reaches the
fully released position the plunger ring unseats
the compensating port valve allowing any fluid
loss in the system to be compensated.

SERVICE OPERATIONS

Removal
1. On the engine side of the dash panel, remove
vacuum lines from vacuum inlet tube on
eylinder.

. Remove hydraulic line from hydraulic eylin-
der and cap line, Disconnect stop light switch
wires,

3. Inside body, remove bolt from push rod and
disengage push rod from pedal mechanism.

. Remove four bolts retaining power brake unit
to mounting bracket and remove power brake
unit from vehicle.

[

-

Replacement

Insert push rud through dash panel into body

then attach brake unit to mounting bracket

on dash with four bolts.

2. Conneet vacuum line from intake manifold
check valve and line from vacuum reserve
tank to inlet tube on vacuum cylinder,

. Attach brake hydraulic line and stop light
switch wires,

. Inside body, conneet push rod to brake pedal
mechanism with shoulder bolt.

5. Inspect pedal pivots for misalignment and

binding. Lubricate pedal pivots if nocessary

- W

PREVENTIVE MAINTENANCE
Brake System Inspections

1. Check the vacuum lines and connections at
the engine intake manifold, snd check valve
for possible vacuum loss.

2. Inspect the hydraulie lines and connections
at the wheel eylinders for possible hydraulic
leaks.

3. Check brakes for scored drums, grease or

brake fluid on linings, worn or glazed linings
and make necessary brake adjustments.

Power Brake Unit Inspeetions

1. Check the vacuum lines and connections at
the vacuum inlet tube assembly, check
vacuum attachment at vacuum reservoir.

2. Inspeet the hydraulic line and connection
attached to the power brake hydraulic eyl
inder output port for hydraulic leaks,

3. Check the brake fluid level in the hydraulic
reservoir, The reservoir should be filled to
within 14” of the top of the filler cap opening.
Inspect the reservoir cover for fluid leaks at
wasket,

4. Check air cleaner on brake cylinder and re-

place hair filter if necessary.

Tnspect the air eleaner and vacuum inlet tube

assembly for loose serews. Check for loose

unit mounting bolts.

6. Check brake pedal pivot for binding and mis-
alignment between pedal and push rod.

w

System Tests

Road test brakes by making a hrake application
at approximately 20 MPH to determine if braking
is even and quick. If pedal has a spongy feel when
npplying the brakes, air is present in the hydraulic
system. Bleed brake system as deseribed in the
Brake Section of the 1953 Passenger Shop Manual.

With the engine stopped and the transmission
in neutral apply the brake several times to destroy
all vacuum in the system. Then depress the brake
pedal and while holding the brake pedal down,
start the engine. If the vacuum system is operat
ing, pedal will tend to fall away under foot pres-
sure and less pressurce is required to hold pedal
in the applied position. If no action is felt, vacuum
system is not functioning,

Stop engine and again destroy all vacuum in



the system. Then, depress the brake pedal and
hold foot pressure on pedal. If pedal gradually
falls away from foot pressure, the hydraulic sys-
tem is leaking,

Il the brake pedal travels to within one inch of
the toe board, brake shoes require adjustment or
relining,

Bleeding Instructions

The power brake system may be bled either
manually or with a pressure bleeder as outlined
in the brake section of the shop manual, Tse only
Deleo Super No. 11 or ils equivalent.

Lubrication

The power brake system is lubricated at the
time of assembly and needs no further lubrication.

DISASSEMBLY

1. Remove unit from vehicle and clean all dirt
from outside of the power brake unit, use
eare lo prevent cleaning fluid from entering
the unit

2. Scratch alignment marks between the cyl-
inder shell and shell end plate, belween the
eylinder shell and hydraulic cylinder casting
and between the hydraulic eylinder reservoir
casting and cover.

3. Release lip of rod guard from the cylinder
shell end plate and slip guard (1) and felt
washer (2) from push rod as shown in figure 6.

4. Straighten retaining taubs on end plate (3)
and remove end plate (1) and gasket (5)
from vacuum ecylinder (7). Remove vacuum
hose (6) from lube assembly.

5. Remove screw (12) and gasket (11), air
cleaner shell (10), hair (¥) and shell gaskets
(8) from outside of vacuum cylinder shell.

6. Remove screws (5), fitting (6) and gasket (T)
from vacuum cylinder (1) as shown in figure

7. Then pull piston assembly (3) from the
bore of the eylinder shell.

Remove the snap ring (1) retaining the valve
in the valve sleeve with needle nose pliers or
a screwdriver (fig, 8). Remove stop washer
(2) and push rod sliding valve assembly (3)
from piston assembly (10).

3

CAUTION: Exercise caution in removing
the sliding valve, protecting the machined
surfaces of the valve and the valve sleeve
in the piston assembly from damage.

e

. Remove the vacuum hose (9), screws (6),
tube (7) and gasket (8) from the piston
assembly (10)

Remove the rubber stop washer (4) and steel
backup washer (5) from the recess on the
hub of piston plate,

=

NOTE: The rubber stop washer will have
to be replaced when the piston is re-
assembled.

10. Push return spring retainer (2) into the cyl-

Fig. 9



14.

15.

Fig. 10

inder bore and disengage “C"” washer (1) from
groove in end of the hydraulic plunger (4).
Then remuve retainer and return spring from

bore of shell (fig. 9).

. Remove three shell to hydraulic cylinder

mounting bolts (1) and lockwashers (2) illus-
trated in figure 10. Separate shell (3), gasket
(4) and seal (5) from the hydraulic cylin-
der (8).

. Push hydraulic plunger (7) into the hydraulic

cylinder, then pull plunger out to remove
seal (6) from recess in hydraulic cylinder (8)

. Remove the filler cap (2) and gasket from the

hydraulic fluid reservoir (fig. 11). Drain any
excess hydraulic fluid from reservoir.
Remove cover retaining screws (1), cover
(3) and gasket (4) from hydraulic eylinder
Teservoir.

Use a thin wall 134" socket to unscrew the
compensating valve and port (5) from the
botlom of the reservoir.

. Use inside snap ring pliers J-5403 and disen-

17,

18.

Fig. 12

gage snap ring (7) [rom recess in hydraulic
cylinder casting.

Remove hydraulic plunger (12) together with
washers and hydraulic cup from bore of
hydraulic cylinder. Then remove the steel
washer (8), washer (9), hydraulic cup (10)
and cup retainer (11) from the hydraulic
plunger (12).

CAUTION: Protect the surfaces of the hy-
draulic plunger from demage

Unscrew the hydraulic fitting (1) from hy-
draulic cylinder and remove rubber seal (2).

Lift residual check valve (3) and spring (4)
from bore (fig. 12).

19. Remove rubber seal (4) from compensator

port fitling (3), open spring retaining washer
(1) and remove washer and spring (2) from
stem of valve (fig. 13).

,:5@?
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Fig. 14

20. Place the piston assembly hub down on a
bench and scratch alignment marks between
the front and rear piston plates. Unserew
piston plate retaining serews (1) and separate
plate (2), gasket (3), diaphragm assembly (4)
and reaction spring (3) from piston (fig. 14).

NOTE: By-pass holes allow atmosphere to
be present back of the diaphragm at all
times,

21. Place the piston assembly on a bench, hub
side up, and remove retainer plate screws (1).
Then remove retainer plate (2), packing ring
(3), wicking (4), packing plate (5) and pack-
ing (8) from the piston plate (T) as shown in
figure 15,

CLEANING

‘Wash all parts in alechol and air dry, Blow dirt
and cleaning fluid from all internal passages. If
the inside of the vacuum cylinder shell is corroded
or rusted, clean with eracus eloth ar fine emery
cloth, then finish cleaning with alcohol. After
cleaning, it is important that all parts are placed
on clean paper or cloth to prevent the possibility
of dirt being assembled into the unit,

INSPECTION

In addition to the parts contained in the repair
kit, the [ollowing inspection operations should be
made and d 1 parts replaced if -

Vacuum Cylinder Shell

Inspect shell for scoring, pitting, dents or nicks
or damaged threads.

Hydraulic Cylinder Casting

Check the bore down one inch from the open
end. This portion of the bore must be free from
scores, deep scratches and corrosion to permit
proper sealing of the hydraulic cup. Gasket sur-
faces at the reservoir cover, compensating port
and outlet fittings, must be free from scoring,
pitting, dents and nicks. In addition, check casting
for cracks and damaged threads.

Compensator Port Fitting

The surface at the end of bore, inside threaded
portion must be Iree of scoring or corrosion to
insure proper sealing of the rubber poppet on the
compensating valve,

Vacuum Inlet Tube

Make sure the braze is secure and the tube
plate is not distorted,

Piston Plates and Valve Sleeve

Examine the plates for cracks and damaged
threads. Make sure valve sleeve is securely
pressed into plate. The assembly must be replaced
if the bore of the sleeve has scores, deep scratches
or corrosion. Do not attempt to refinish the sleeve
bore as excessive clearance between the valve and
sleeve will cause a serious vacuum leak.

Hydraulic Plunger

Inspect plunger for scoring, pitting or dents, No
attempt should be made to refinish the plunger,
as an undersize plunger may result in a serious
hydraulic leak.



Sliding Valve and Push Rod Assembly

Rod must pivot [reely in sliding valve but with-
oul noticeable end play. Inspeet sliding valve for
scoring, pitting, or dents on the outside diameter
polished surfaces. Do not attempt (o refinish oul-
side diameter of sliding valve as excessive clear-
ance belween valve and sleeve will cause serious
vacuum leakage.

Shell End Plate
Examine end plate for distortion.

ASSEMBLY

1. Place new rubber scal (4) over threaded por-
tion of compensator port fitting (3). Insert
stem of new compensatur valve (3) through
center of threaded end of fitting and place a
new valve spring (2) large coil end of spring
into hex end of fitling. Depress spring and
msert new spring retainer (1) in groove of
stem and with needle nose pliers, crimp re-
tainer in place (fig. 13).

2. Place hydraulic cylinder in a holding device
s0 the outlet fitting port is in a vertical posi-
tion (fig. 12), Place a new rubber seal (2)
over threaded end of port fitting (1).

3. Inserl and center valve (3) and spring (4) in
fitting (1) and screw assembly into port.
Tighten fitting to 50 1b.ft. torque.

4. Dip new hydraulic eup (10) in brake fluid
and place large side of cup retainer (11) to
lip side of cup (fig. 16).

5. Place hydraulic plunger seal installer J-5404
over end of plunger, then coat plinger with
brake fluid and slip cup and retainer on
plunger with lip of cup toward plunger ring.

6. Remove tool J-5405 and place washer (9) and
steel washer (8) on plunger and insert plunger

o

10.
11.

assembly, ring first into cylinder bore.

CAUTION: Exercise care when installing
plunger to cylinder bore to prevent cutting
the cup lip. It is necessary to use a small
screwdriver or some similar tool fo siart
lip into the bore.

Press assembled parts into eylinder bore and
insert snap ring (7) using snap pliers J-5403,
Make sure snap ring is engaged in recess.
Press hydraulic plunger all the way into eyl-
inder bore then install compensator valve
assembly (5) and torque to 15 lb.ft.

NOTE: Pressing hydraulic plunger inte the
bore insures the proper location of the
compensator valve lower stem in relation
to the plunger ring. Pulling the plunger
out should filt the compensator valve,

. Place reservoir cover gasket (4) and rescr-

vaoir cover (3) on top of reservoir. Check pre-
viously marked alignment marks for proper
installation of cover and install retainer
surews, Tighten cover down evenly.

NOTE: Align cover gosket carefully so
as to provide a seal for the by-pass tube,

Replace filler cap gasket and filler cap (2).
Place assembly tool J-5405 (9) over end of
plunger (7). (See inset in figure 17.) Then
assemble scal (6) over tool J-5405 onto the
plunger with lip of seal toward hydraulic
cylinder. Push seal into recess in hydraulic
cylinder and remove special tool.

. Insert new rubber seal ring (5) into reecess

in hydraulic eylinder (8) and with a new
gasket (4) between vacuum cylinder shell (3)
and hydraulic eylinder, align assembly scribe
marks then install attaching bolls (1) and
lockwashers (2). Torque atluching bolts to
5 1b.ft.

Fig. 18

Fig. 17
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14.

NOTE: Two holes for air cleaner on
vacuum cylinder should be at the top of
the assembly.

Place return spring (3) over hydraulic
plunger (4) with the hook at the large end
of the spring in the space between the attach-
ing bolt and a raised dimple at the end of
the shell (fig. 9).

NOTE: This prevents the return spring
from rotating in the vacuum cylinder shell.

Place spring retainer (2) with convex side of
retainer in spring coil and spring hook en-

19.

20.

place piston sub assembly (7) inside of ring
with sleeve up (fig. 19).

On top of plate (7) place new leather
packing (6) with the lip up and insert retain-
ing plate (5) inside of packing lip, align cut
out and holes in plate with flat surface and
serew holes in piston plate.

Cut a new wicking (4) lo fil the inside diam-
eter of packing lip. Dip wicking in hydrau-
lic brake fluid and place inside of packing lip.
Insert packing ring (3) so barbe point up and
into the wicking. Compress loop end of ring
and engage notch at loop end with hook near
the other end.

gaged in slot of retainer. Compress spring 21, Place retainer plate (2) over wicking and
until “C" washer (1) can be installed into ring, align holes and cut out of plate and
groove at end of hydraulic plunger. install and tighten securely retaining screws.
15. Place piston plate (6) on bench with collar
down then insert guide pins J-5404 (7) in NOTE: D°_ not remove ﬂ’f"""'v tool
screw holes (fig. 18). J-5406 until ready to insert piston assem-
16. Center reaction spring (5) on plate with large bly inta cylinder shell.
coil against plate, Place a new diaphragm 23, Clean surface of steel back-up washer (5)
assembly (4) on top of reaction spring, and place washer over hub end against
centering small coil of spring in ring plate of shoulder of piston assembly (10) (fig. 8).
the diaphragm assembly. On top of the dia- Soften the coated side of new piston stop
phragm place a new gasket (3) and dia- washer (4) with a fow drops of gasoline and
phragm cover (2). assomble washer, with inside diameter in
NOTE: Check and align by-pass heles, Eroove ‘,’f piston a""ﬁ.'mhly hub and with
screw heles and cut outs at outer diameter 2 gzglk‘f c:::gi:‘:l":;c ﬂ?:‘a:‘;ilcr\:::h(e;) (:3‘:
of plats,. diaphrogm and gaskat. elean and dry. Tnsert slide valve and push rod
17. Compress spring and with all holes aligned into valve sleeve in piston assembly. Install
remove guide pins (7) one at a time and re- stop washer (2) and snap ring (1) into valve
place with screws (1). Look into valve sleeve sleeve outer end, make certain snap ring is
and center diaphragm if necessary before seated in ring groove.
tightening serews securely. 24. Attach vacuum fitting (7) and gasket (8) with
18. Place assembly tool J-5406 on bench and screws (6) Lo piston: assembly, then assem-
BY PASS HOLES

Fig. 19
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ble vacuum hose (9) to the fitting,

3. Apply film of brake fluid to the inside of the

cylinder shell (1) and to lip of pucking (3).
Remove assembly tool J-5406 [rom piston
and insert piston in cylinder so that the vac-
uum hose end is slightly below the elongated
hole (8) in figure 7,

. Push the piston into the eylinder shell (1)

until piston engages end of hydraulic plunger
and small hook of return spring (2) is bhee
tween two webs on the back side of the pis-
ton assembly.

. Twist piston in the cylinder shell in both

directions, then move piston through its full
stroke several times (o permit it to find its
normal operating posilion.

. Assemble new gasket (7), tube and plate as-

sembly (6) with retaining screws (3) to the
cylinder shell, then slide vacuum hose (4)
approximately %" on fitting (K)

. Operate the piston through its full stroke

several times lo make certain vocuum hose
does not rub the cylinder wall or piston.
Should interference oceur, remove and rotate
the piston by putting the spring hook in

30.

Fig. 20

another “web position.” Repeat the piston
stroke check for intereference,

Reassemble air cleaner (10), new clean hair
(9) and gaskets (8) to cylinder shell (fig. 6).
Placy new end plate gasket (5) on end plate
(1) and align holes in gasket, end plate and
fAange of eylinder chell (7). Attach end plate
to cylinder shell by erimping tangs (3).

. Assembls push rod felt (2) to the largest

convolute of the rubber dust guard (1). Dip

12

amall end of dust guard in brake fluid and
assemble over end of valve push rod. Attach
large end of rubber dust guard over seallops
on end plate into retaining groove.

32, Install power brake unit on vehicle,

VACUUM CHECK VALVE

To disassemble check valve, remove snap ring
and lift oul spring retainer, spring and ball
(fig. 20).

Inspect the ball seat in valve hody for scoring
and rubber ball for wear. Tf the valve has been in
service for a long period of time, the ball should
be replaced.

To assemble the valve, engage the ball in the
end coil of the spring and align the spring and ball
with the retainer. Then insert the snap ring and
be sure it is engaged in its groove in the valve
body.

Coat the threads of the valve with pipe thread
compound to prevent a vacuum leak before in-
stalling valve to manifold

BRAKE DIAGNOSIS CHART

Brake trouble may be easily diagnosed if tho
complaint is understood. The trouble will always
show up in one or more of the ways listed. Re-
lated parts of the power bruke system should be
checked before dismantling the Power Brake
when a malfunctioning brake system is experi-
enced.

1. Hard pedal fuel may be caused by:
Glazed linings.

Grease or brake fluid on the linings.
Bound up brake pedal linkage,
Sticking vacuum check valve.
Collapsed vacuum hose.

Plugged vacuum fittings.

Leuking vacuum reserve tank,
Internal vacuum hose loose or restricted.

FR s e e

Jammed vacuum eylinder piston.

- Vacuum leaks in unit caused by luose
piston plate serews.

L

Faulty disphragm rubber stop in re-
action diaphragm,

. Faulty vacuum cylinder piston scal,

2. Severe brakes may be caused by:
a. Grease or brake fluid on linings.
b. Seored drums.
¢ Reaction diaphragm leakage.



N

. Broken counter-reaction spring.

"

. Restricled diaphragm passage.
Sticking vacuum valve action, (DO NOT
OIL).

bl

o

. Pedal goes to floor may be caused by:

a, Brakes need adjustment

. Air in hydraulic system.

- B

Hydraulic leak or low fluid level
. Compensating valve leak,
Hydraulic piston seal leak.

Compensaling port or outlet fitting seal
leak,

4. Slow release, or failure to release may be
caused by:
a. Brakes improperly adjusted.
. Bound up brake pedal linkage.
Restricted air cleaner or passages.
FExcesstve hydraulie seal friction.
Compensator port plugged.

-2

. Faulty residual cheek valve

Piston stroke interference.

. Sticky uum valve. (NO NOT OIL)
. Bruken piston return spring.

PRt o

j. Dry vacuum piston leather packing.

SECTION 6
ENGINE

REGULAR PRODUCTION WITH 3-SPEED
TRANSMISSION

The 235 cubie inch engine, (fig. 21) is continued
for use with the 3-speed Lransmission, with design
changes increasing power output, estimated at
115 gross horsepower at 3700 RPM, improved fuel
economy and smoother, quicler operation. The
gross torque remains at 200 fi-Ths. at 2000 RPM.
The compression ratio has been increased to 7.5:1,
providing a higher maximum horsepower devel-
opment and a greater efficiency from the fuel con-
sumed. This higher compression ratio which was
one of the features introduced for use with the
Powerglide transmission in 1953 is now extended
to the regular production engine. In addition
the regular production engine incorpurates full-
pressure lubricalion system, aluminum pistons,
inscri-type connceting rod bearings and more
rigid erankshaft and conneeling rods previously
available only in the Powerglide option engine.
The Sedan Delivery engine is now a 235.5 cubie
inch engine and is the same as the regular pro-
duction engine.

The drop forged camshalt has larger bearing
journals, but the cams are the same as used on
1953 engines. The engine front plate and the cam-
shaft thrust plate have a larger hole for passage
of the new camshaft. A cast iron alloy camshalt
will replace the forged camshaft in mid-1954
season, a cast iron distributor drive gear also will
be introduced at the same time.

The eylinder blocks for all 2355 cubic inch
engines, both passenger car and trucks are basi-
cally the same in 1954 and have added reinforce-
ments of the 1953 Powerglide engine, Cylinder
head gaskels, new inlet valve guides, and new

rocker shaft supports are also interchangeahle on
all 235.5 cubic inch engines in 1954

Greater strength and rigidity 1s provided in the
rocker shafts by reducing the diameter of the
attachment holes at each end, (fig. 22). The shaft




supports also have a smaller diameter atlaching
hole for holting to the cylinder head. The two
through bolts used on previous models for the
attachment of the valve rocker cover are no
longer used. The attachment of the rocker cover
is now accomplished by four bolts resulting in
improved suppression of valve uperating noise. In
addition a better pressure distribution on the
rocker cover yasket improves sealing against oil
leakage.

1953 1954

Fig. 22

A stiffer crankshalt gives smoother engine
aperation. This crankshafl is the same as used on
the 1953 Powerglide engine and weighs Approxi-
mately 78.5 pounds

The pistons used in the new engine are the
same light-weight expansion-controlled aluminum
type used in the 1958 Powerglide engine. The
cast iron alloy deep section twist type compres-
sion rings used on the Powerglide engine are
used on this engine along with the wide slot
expander type oil control ring. The 1954 piston
differs from the 1953 Powerglide piston in that
the piston pin is offset by 54 inch. This feature
reduces the possibility of piston slap, providing
quicter engine operation under all loading con-
ditions, As the piston passes top dead center, the
piston skirt loading chunges from one side to the
other, due to reversal of connecting rod angular-
ity, and moves the piston across the bore to take
up any difference in piston skirt and eylinder
bore diameters. In a center-pinned piston, this
movement is substantially uniform along the
whole length of the piston, with the result that a
sharp blow is dealt the cylinder wall. With an
oflset-pinned piston, the open end of the piston

moves into contact with the opposite side of the
bore before the lop end of the skirt. This action
greatly reduces the force of the lateral movement
of the piston in contacting the eylinder wall and
minimizes the development of piston slap when
the engine is cold or the pistons are worn.

Fig. 23

A change has been made in the carburelor
power jet valve, (fig. 23) to provide smoother
acceleration with a more positive feel. The
spring-loaded bhall now seats within a counter-
bored recess which is slightly larger than the
check ball. When the valve is depressed by the
power piston rod as manifold vacuum decreases,
a double step-up valving of the fuel into the
power jet is provided. By this means the fuel-
air ratio of the intake mixture maintains a better
balance for optimum power attamment during
changing loading conditions, and results in «
smoother increase in engine power as speed
increases. The necelerator linkage for 1954 incor-
porates a nylon sleeve on the accelerator lever
rod and control lever rubber bushing to sup-
press engine vibrations from reacting on the
accelorator pedal. The distributor drive gear is
the steel type, The distributor advance curve is
revised due to the requirements of the increase
in engine compression ratio and now is the same
as previously used in the 1853 Powerglide engine.

Clutch

The operation of the clutch is improved by a
new clutch assembly that uses three pairs of
equally spaced spring-sieel straps for driving the
pressure plate. These straps are riveted to the



cover assembly and bolted to the pressure plate.
In the previous design, the pressuve plate had
three lugs projecting from ity outside circum-
ference that fitted into pierced slots in the cover
assembly, These rectangular slots permitted
longitudinal movement of the pressure plate for
releasing or applying pressure on the driven
plate, and the drive was accomplished by pres-
sure of the slot wall against one or more of the
lugs. Clearance in the slot was necessary for
pressure plate movement, and rattle could occur
when this space was taken up as the clutch was
engaged or the load on the power train was re:
versed during deccleration. Because the pressure
plate was {ree to floal a slight amount laterally,
mass conventricity could not be avcurately con-
trolled and ecould cause eccentric loading and
rotating umbalance of the drive train. Morcover,
the friction between the lug and slot had to be
overcome to release the clutch, which added
resistance to actuation of the clutch operating
mechanism. It also was possible for the pressure
plate to tilt or hang up in the slots and not
effect a full surface contaet with the driven plate,
All these problems are eliminated in the new de-
sign which permits a friction-free movement of
the pressure plate and positive contral of concen-
tricity by the attach
binding in the slots is eliminated, the pre
plate always makes a full pressure vontact with
the driven plate for transfer of the engine torgque
to the drive train

The pull back springs for the pressure plate are
reshaped und their sttachment is relocated on the
pressure plate. The Aywheel frietion ring has been
enlarged to the 10-inch dismeter of the new pres-
sure plate. The driven plate remains at 9% inch
outside diameter and a 6% inch inside diameter.
However, the torque capacity rating has been
increased to 220 foot pounds for use with the
more powerful engine,

Kadiator Pressure Cap

Improved engine cooling and a reduction in
water evaporation has been provided by incress-
ing the radiator pressure cap to seven pounds,
This will increase the boiling point of the cooling
water to approximately 235°F,

WITH FOWERGLIDE TRANSMISSION

The basie 235 cubic inch engine, (fig. 24) used
with the 193 Powerglide transmission option
incorporates various refinements to give increased
perfarmance at mid-speed range, improved traffic
accelecation and hill climbing ability. Operating
quietness has been inerensed by the addition of a
revised valve rocker cover and by offset piston
pins,

A new cust iron camshalt with Targer bhearing

Fig. 24

journals replaces the forged steel used in 1953
giving more durable and quieter operation, This
new camshall has greater resistance to twisting
during high speed operation and provides a better
sliding characteristic across the hydraulic lifter
face for reduced wear and freedom from galling.
This camshafl is of a high lift design. The high
lift cams perit a greater charge of the fuel and
air mixture to enter eylinder and provides for
a more rapid and complete expulsion of exhaust
gases from the eylinders. Another advantage of
the greater valve opening 1s that less inert gas
is left in the cylinder to dilute the intake charge
resulling in a richer combustion mixture at the
time of ignition and greater power as it burns,
This improved intake and exhaust eyele results in
a greater power output with the same 7.5:1 com-
pression as was used in 1953 Powerglide engine
This better engine breathing, or volumeltric effi-
ciency, becomes increasingly significant as the
engine speed rises, with the result that the maxi-
mum power is increased from 115 horsepower @
3600 RPM (o an estimated 125 horsepower @
4000 RPM.

With high lift cams the valve train movement
is greater, in the same lime interval, than
with regular lift cams. The acceleration and de-
celeration of the components of the valve train is
higher resulting in greater stresses in the operat-
ing mechanism. As a result, & new valve spring
has been designed for use with the highlift cam.
In addition, a shorter inlet valve guide is provided
for the longer valve stem travel with the high lift
cam.

The valve rocker arms have increased cross-
tion thickness to reduce flexibility with the
greater louds imposed on them, while the rocker




ghafts are made more rigid by an increased wall
thickness in their tubular structure resulting in
more positive valve operation over the entire
speed range. Valve operating push rods are of a
larger diameter providing greater stiffness for the
higher stresses developed in the new valve train
action.

The hydraulic valve lifters are redesigned and
made of different material for improved operation
with high lift cams. The check valve has been re-
designed to overcome unseating due to inereased
reciprocating speeds of operation. Alloy iron,
which has higher wear resistance, is used to com-
pensate for the greater loads and the higher speed
of the larger cam lobe contour rubbing on the
lifter face.

XCR steel, which has a higher alloy content,
replaces silchrome steel for exhaust valves to pro-
vide greater hot strength and resistance to scaling
and pitting. Exhaust valve durability is thereby
increased and more reliable valve sealing ob-
tained, thus extending the intervals between re-
conditioning and minimizing the furrowing dam-
age 1o the valve seats due to exhaust gas leakage.

Besides the double step-up power jet valving
in the new regular production engine carburetor,
the automatic choke for this optional engine is
redesigned for freedom from stalling on cold
starts. The thermostat spring in the automatic
choke is stiffer, and a larger diameter vacuum
piston is used. Since the choke valve is mounted
offset in the carburetor throat, the rush of air
against ils plate when the throttle is opened for
acceleration tends to overcome the restraining
force of the thermostal spring on the choke plate
shaft. This reduces the degree of choking and may
cause the engine to stall because of too lean a
mixture. Such behavior could occur with the pre-
vious automatic choke design when heavy accel-
eration demands were made from a cold start
condition. The new heavier thermostat spring
exerts greater torsion on the choke valve shaft to
resist premature choke opening. The larger diam-
eter vacuum piston is used to counter-balance the
stiffer thermostat spring and hold the choke valve
open after the engine has reached operating
temperature.

1954 VALVE LASH SPECIFICATIONS

The following valve lash specifications should
be used when adjusting valve lash on the 1954
model Passenger Car,

Corvette (1953-54)

Intake . .008”

Exhaust 020"
Passenger

. 006"

016"

1954 CHEVROLET PASSENGER ENGINES
GENERAL SPECIFICATIONS
Puassenger Car

With Conven- Pasaenger Car

tional With Pawerglide
Tranymission Transmission
Blue Flame—115 Engine Name Blue Flame—I25
Valve in head Type of Engine Valve in head
Full Pressure Lubrication Full Pressure
Six Number of Six
Cylinders
3-9/16 = 3-15/16 Bore and Stroke  8-9/16 x 3-15/16
751 Compression Ratio 7.5:1
2355 cu. in Displacement 2455 cu. in.
Expansion Piston Type Expansion
Contralled Controlled
Aluminum Piston Material Aluminum
5/04" Piston Pin Offset  5/64”
Insert Connecting Rod  Insert
Bearing
Forged Steel Camshaft Cast Alloy Iron-
Hi lift
Hakelite Bakelite
and Fabric Timing Gear and Fabric
Composition Compasition
Mechanical Tappets or Lifter  Hydraulic Lifters
Tappets
Silichrame Exhaust Valves XCR Steel
Steel
Open Type Ventilation Open Type
115 @@ 3700 RPM Giross Horsepower 125 (@) 4000 RPM
200 @ 2000 RPM Gross Torque 200 @ 2000 RPM
107 @ 3600 RPM  Net Horsepower 115 @ 3800 RPM
05 @ 2000 RPM Net Torgque 195 @ 2000 REM
Strap—0-1/8" Clutch Type and -0~
Size
220 ft. Ib. Torque Capacity -0~
475 RPM Engine Idling 425 In Drive
Spoed
AC #-5 Spark Plugs AC 44-5

CONNECTING ROD BOLT NUTS

Effective 2-15-54 with engine numbers
F54-0310615, F54-0314001 and T54-0159939 pal
nuts have been discontinued on connecling rod
bolts. Torque remains at 35-45 ft. Ibs, with oiled
threads.

VALVE TIMING

The valve timing checking procedure as out-
lined in this manual is applicable to the 1954
models. However, the indicator settings and read-
ings are changed because of the high lift cam
usage. The following indicator settings and allow-
able variations apply to all 1954 models as
indicated.

All passenger with stundard transmission

Set indicator to 044"

Final reading zero = 004"

All passenger with Powerglide transmission
Set indicator to .058"
Final reading zero -+
All Corvette
Set indicator to .090”
Final reading zero + 007"

004"



SECTION 7
TRANSMISSION

POWERGLIDE TRANSMISSION

The Powerglide transmission continues from
1953 with no major design changes. However, its
availability is now extended to inelude all the
One-Fifty Series models. For the first time, Sedan
Delivery and Business Coupe models can be sup-
plied with this convenience feature, and a wide
range of economy priced body types can be pro-
vided with the automatic transmission.

The 1954 Powerglide transmission, while not in-
eonrporating any majaor design changes, does have
some refinements which will affect servicing of the
transmission. In addition, these changes will be
reflected in some service operations on the 1953
Powerglide transmission.

Stator Support and Thrust Washers

The 1954 Powerglide transmission assemhlies
have un improved stator rear thrust washer and
primary pump washer design. The new stator
rear (hrust washer incorporates a rear face of
three inch dismeter and no oil grooves and a
front face of the same diameter with two oil
grooves. The new primary pump washer has three
radial oil grooves on its face and is made optionally
of steel backed hronze (Cleveite design) or Duresx,
which is the color of babbitt metal.

These improved washers are interchangeable
with those used on late production 1953 transmis-
slons and arve available under the rear stator
thrust and pump thrust washer unit No. 3709886,

On 1953 Powerglide transmissions prior to
L.TH2034 C 20 D, a new stator support, Part No.
3703255 must be installed along with the improved
thrust washers when replacement is necessary. It
should be noted that the three inch diameter face
of the stator rear thrust washer without oil
grooves must be installed toward the rear of the
transmussion,

Low and Drive Valve Assembly

A change has been made for 1954 Powerglide
transmissions in the low and drive valve assem-
bly. The throttle valve inner lever has been
revised to permil full carburetor travel at wide
open throttle. The aforementioned revision neces-
sitates a change in the service adjustment of the
throttle valve linkage and throttle valve inner
lever. This revised adjustment procedure follows.

DIUSTMENTS
Throttle Valve Inner Lever

The throttle valve inner lever has only one
selling on 1954 Powerglide transmission.

1. Rotate the throttle valve inner lever until it
just contacts the face of the detent valve. Hold
the lever in this position and turn adjusting
serew “A" until it just contacts the flat surface
of the step in the lever (fig. 25). Back off one
complete turn and lock in this position by
tightening adjusting screw lock nut securely,

Adjustment of Throttle Valve Linkage
1. Set transmission control lever in “D” range
with the hand brake set and adjust engine idle
to 425 RPM with the engine normalized and
the transmission warm. Stop engine after it
is normalized.

NOTE: Automatic choke must be entirely
off and throttle stop screw against the low
step on the fast idle com.

2. Remove emergency brake rod from bell

crank.
3. Disconnect rod “A” (fig. 26) from throttle
lever D"

4. Remove upper rear side cover bolt and rotate



Fig. 27

clamp “C" counterclockwise to the full detent
position, Measure the distance between the
hole in the side cover and the hole in the

throttle lever “D" with thruttle valve outer
lever positioning gauge J-5588 (fig. 27). If
pins of gauge will enter holes, adjustment of
lever “D" is correct. If not, loosen lever to
clamp attaching bolt and adjust accordingly.

NOTE: When moking adjustment, clamp
"C" must be rotated counterclockwise to
the full detent position.

. Connect rod “A” to lever “D".
. Rolate engine bell crank clockwise to set

transmission lever “D" at full detent and
adjust rod “B" to length required for free
entry of the swivel pin into the throttle lever
when the throttle lever is held at the wide
open (upward position). Secure swivel pin to
carburetor lever with clip.

. Install %" diameter gauge pin through bell

crank “G" and bracket at “E."

. With rod “B" against idle step in carburetor,

adjust rod “F" for free entry of swivel pin inta
throttle valve control bell crank. Hold swivel
from turning and lock check nut securely,
Remove %" gauge pin.



Selector Linkage
1. Place selector lever in reverse and check
clearance between selector lever and steering
rim which should be 1114,”. To adjust, loosen
lower support clamp bolts and move up or
down as necessary. Tighten clamp bolts
evenly.

. 2. With selector lever in reverse, check clear-
ance between the reverse stop on centrol
shaft lower support and lower lever. This
clearance should be .080".

3. To adjust, loosen transmission control rod

n manual lever

swivel, make sure transmi
iy raised to top detent position and selector
lever is m “R” (Reverse) position. Move

selector lever as necessary to obtain 0907
clearance and retighten swivel,

4. On side of the transmission, check proper
installation of short connectur rod (bell erank
to parking lock lever) arrow must point up.

3-SPEED TRANSMISSION

The new 3-speed transmission, (fig. 28) is im-
proved for increased durability, and quieter oper-
ation, and has higher load carrying capacity,

All the design and manufacturing improvements
incorporated in the mid and late season 1953
transmission have been continued. These changes
include various reductions in gear tolerance, the
addition of two teeth to inner diameter of the
synchronizer ring to reduce the rotational move-
ment and rattle of the synchronizing ring and the
reduction of gear lash in the constant mesh gear, In
addition, needle bearings for the countergear shalt,
previously available only in heavy duty transmis-
sion for taxicab use, are now ineluded as regular
equipment. Gear hardening, for wear resistance,
continues as in 1953 and, in addition, the gears are
now shot-peencd after hardening for improved
resistance to fatigue when handling the greater
power ovutput of the new engine.

SECTION 9
POWER STEERING GEAR

LEAD OR WANDER

Complaints of Lead, right or left or Wander
on cars equipped with the Power Steering Gear
can generally be atiributed to improper assembly
of the valve body assembly or improper usage of
“O" ring seals.

Trouble in the valve body assembly can be
easily delected by indicating the end motion of
steering shaft with respect to its housing while

oscillating pitman arm between right and left turn
positions. Measurements in excess of 0027 indi
eate that valve has excessive free movement in
the valve body and can be allowing fluid to pass
to power cylinder.

1f indicator reading measures in excess of 002"
check wvalve spool for proper installation and
check for proper "0 ring seal usage. Turn valve
spool over and recheck. I endplay is still exces-
sive replace valve body assembly.



SECTION 12
ELECTRICAL

ELECTRIC FRONT SEAT ADJUSTER
AND FRONT WINDOW LIFTS

A new regulator production aption for the 2100
and 2400 Scries models consisting of an electric
front seat adjuster and electric lifts for the front
door windows is available in 1954. This conveni-

Fig, 29

ence package offers push button adjustment of
the front seat and front door windows to any
desired position. The window lift controls are
located beneath each window with a master con-
trol switeh (fig. 29) on the driver's door which
provides a push button for each of the front door
windows, The seat adjuster control (fig. 30) is
located at the lower front side of the front seat
left end panel and contrals fore and aft move-
ment of the seal assembly.

PASSENGER CAR VOLTAGE REGULATOR

All 1954 passenger cars are equipped with vol-
tage regulators of improved design. This engineer-
ing change improves the load characteristics of
the voltage regulation section of the regulator
assembly, by stabilizing the voltage regulation
under extremes of load and speed. The new
regulator does not use an accelerator or second
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winding on the voltage regulator unit, The use
of the single shunt winding produces the improve-
ment. The new circuit is shown in Figure 31

This change necessitates a different procedure

e
wikin

Fig. 31

for checking and adjusting the voltage setting. All
other regulator checks and adjustments remain
the same as before.

Variahle Hesistance Method

1. Turn the fixed load swilch of tester to 34 ohm
position and lock tester control knob in fixed
pusilion.

2. Remove the battery wire from the battery
terminal of the regulator and connect the
positive leud of the ammeter to the batlery



10.

Fg. 32

terminal of the regulator and the negative
lead to the battery wire.

. Connect the positive lead of the volimeter to

the battery terminal of the regulator and the
negative lead to a good ground (fig 32).

-4. Turn voltmeter sclector switch to cight volt

position and check calibration of volimeter.

. Starl the engine and cycle the regulator by

reducing engine speed until cutout relay
points are open, then slowly increase speed
Lo 1500 engine RPM.

. Operate the generator at this speed for at

least 15 minutes to bring the regulator up to
operating lemperature;

NOTE: When checking voltage regulator
selting the regulator cover must be in
place. mwue

. Turn CONTROL KNOB of tester to VARI-

ABLE position and adjust knob for a charg-
ing rate of 1 to 10 amperes.

Momentarily reduce engine speed until eut-
out relay opens, then again set engine speed
at 1500 RPM, This cycles the regulator.

If the cherging rate is still within 1 to 10
amperes, the voltmeter reading mow indi-
cates the setting of the Voltage Regulator.
NOTE: If charging rate is not within 1-10
amperes after first cycling, readjust control
knoh, and recycle regulator before read-

ing voltage regulater sefting.

To adjust vollage sotting, remove regulator
cover and turn adjusting screw (fig. 33)
clockwise voltage setting or
counter-clockwise to decrease voltage setling.
CAUTION: If adjusting screw is furned
down (clockwise) beyond
range required for adjustment, the spring

to increase

the normal
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Fig. 33

support may be bent beyond its elastic
limit and fail to relurn when pressure is
relieved. In such a case, turn the screw
countarclockwisa until sufficient clearance
develops between the screw head and the
spring support, then bend spring suppor!
up carefully with small pliers unfil contact
is made with the screw head, The final
setting of the unif should always be ap-
proached by increasing the spring fension,
never by raducing if. In other werds, if the
seMling is found fo be too high, the unit
should be adjusted below the required
value and then roised to the exact setting
by increasing the spring fension.

The new regulator numbers and settings

listed in the following chart:

Regulator Setting

Regulator  Vultage ~ Pre.  Cureent  Pre.  CutOut  Pre
Number  Reg. . ferred  Rag. St ferred Relay Sl forred
1118827 74 45-51 4 59-6.7 64
1118833 72 8357 55 59-67 B4
1118835 72 4852 50 5987 64
1118831 72 40-486 4z 5.9-6.7 64
1118842 T4 53-57 5 58-89 64

AC-DC GENERATING SYSTEM

The AC-DC generating system is designed for
vehicles requiring extra heavy clectrical loads. It
develops maximum output at lower engine speeds
than the conventional DC installation, and is sup-
plied in 60 and 80-90 ampere ratings,

The system is made up of an alternator (AC
generator), which produces three-phase AC; a ree-




Fig. 34

tifier, which converts AC to DC; and a regulator
(fig. 34).

One alternator unit is rated at 60 amperes and
the other at 80-90 amperes. The alternator units
and rectifier units are identical while the control
unit, the regulator, used with the 60 amperes
alternator has a current regulator and the regula-
tor used with the 80-90 amperes alternator does
not, The current output of the 80-90 amperes
alternator is controlled entirely by loads imposed
by the elecirical system,

The charge of the 60 amperes alternator,
1117063, with regulator 1118359, at normal engine
idle speed of 458-500 RPM approximates 35 to 47
amperes and reaches a full charge rate of 60 am-
peres at 12 MPH. The 80-90 amperes alternator,
1117063, with regulator 1118742, has the same
charging rate curve as the 60 ampere alternator up
to the point that the 60 ampere alternator is cut off
by the current regulator. The maximum rated 80-
90 amperes output is reached at 18 MPH.

While direct current generators and AC-DC
alternators resemble each other in external ap-
pearance, the internal construction is quite differ-
ent, In the alternator, the field and armature
reverse places in respect to the DC generator
construction. In the alternator, the field coils are
a part of the moving member called a rotor and
the heavy wire armature windings are in a cir-
cular stationary part called the stator.

Field current is supplied to the coils on the
rotor through brushes on slip rings. Alternating
current developed in the stator is taken off at
three terminals on the field frame for the rectifier.
This construction of the alternator eliminates the
problem of carrying heavy current loads at the
brushes and at the same time enables the rotor
to withstand high speeds without damage.

To charge a storage battery il is necessary to
use direct current, therefore the output of the
alternator, which is alternating current, must be

h d. This 1s plished through a separate
device called a rectifier, 1913280, The dry plate,
magnesium copper sulfide type rectifier, used on
Chevrolet alternator installations, is so named
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because of the rectifying chemical used in its
construction. The rectifier allows the alternator
current to flow through it in only vne direction;
as a result, a pulsating direetl current charges the
battery. This rectifier {s a three phase, full wave
bridge type rectifier and as a result has a high
efficiency and delivers a rectified voltage of a
small ripple component of six times the funda-
mental frequency. The frequency in eycles per
second of the alternator is .1 the alternator shaft
M.

The third component of the Chevrolet alter-
nator-generating system is the regulator. The
regulator is a vibrating type adapted to the alter-
nating current system. An extra terminal on the
regulator is connected to the coil side of the igni-
tion switch for the purpose of initially exciting
the alternator field when the switch is closed to
insure prompt build-up. The third component also
determines the maximum rating of the system,
regulator number 1118359 is used for the system
with a maximum rating of 60 amperes and con-
tains o current regulator (fig. 35). Regulator

Fig. 35

number 1118742, used on the 80-90 amperes rated
alternator, has no current regulator since current
requirements are governed by the loads imposed
on the elecirical system (fig. 36). In addition, no
reverse current windings are used in these regu-
lators since the rectifier blocks reverse current to

REgTIFIER

Fig. 36



the extent that no more than 5 amperes will flow
through the alternator to ground.

Testing und adjusting the AC-DC generating sys-
tem should be performed in the following manner:
1. Trouble Shooting.
2. Tesling Generator and Rectifier
3. Testing and Adjusting Regulator
This procedure will give a systematic approach
in locating trouble cause for correction.

TROUBLE SHOOTING

1. Check generator drive bell for slippage or
wear and adjust for proper tension as re-
quired,

2. Inspect all wiring for loose connections or
broken wires, damaged insulation or improp-
erly connected wiring harness,

- 3. Inspeet battery for eracks, dirt or corrosion.

4. Check battery eapacity and specific gravity.

NOTE: The electrical tests that follow all
depend on a good battery. If necessary,
install a Fully-charged battery for testing
purposes.

Generating system failures generally fall inte
two groups.,
1. Failures that cause a low charging rate or no
charging rate.

2. Failures that cause a high charging rate.

Low or No Charging Rate

1. I the system is producing a low charging rate
or produces no charging rate, the trouble
could be caused by an improperly adjusted,
worn, dirly or defective regulator; by a defec-
tive generator or rectificr or by defective
connecting wiring,

2. To isolate a low or no charging rate trouble
make a continuity check by first connecting a
voluneter (fig. 37).

Fig. 37
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With ignition switch turned on, check read-
ing on voltmeter, A reading of battery voltage
indicates that the circuit breaker relay is
closing properly and that the field circuit is
complete up to the regulator.

. If the voltmeter rending is well below hattery

voltage it indientes high resistance in the field
eireuit and if no reading is obtained it indi-
cates an apen or grounded field rcircuit. To
isolate this trouble continue the checks that
Tollow.

. With voltneter connected (fig. 38) a reading

Fig. 38

of battery voltage will indicate a break or
ground in the “F"” wire between the genera-
tor and regulator,

With voltmeter connected to “A” terminal of
generator (fig. 39) a reading of battery volt-

=

=

Fig. 39

age will indieate an open or grounded field
cireuit in the generator.

With voltmeter conneeted (fig. 40) cheek lead
between regulator “GEN” terminal and the
generator “A” terminal. A voltmeter reading
of battery voltage will indicate a break or
ground in this wire.

If the above tests do not isolate trouble, con-
nect valtmeter (fig. 41) and again take a read-



Fig. 40

-

Fig. 41

ing. A reading of battery voltage will now
indicate an open circuit or ground in the
relay, A low reading indicates a failure in the
wiring between the regulator and the battery.

If the above tests indicate the field is com-
pléte up to the regulator, a low charging rate
could be caused by trouble in the generator,
rectifier, or the current or voltage regulator.
Test the 1) voltage output of the generator
and rectifier first as follows:

. To prevent the voltage regulator from operat-

ing without damaging the rectifier with high
voltage, ground the “F” wire through a
variable resistance using the 7-chm recistance
setting in a volts-amperes tester (fig. 42),

NOTE: Hore we are substituting the vari-
able resistance for the veltage regulator.
This resistance prevents the alternator
from building up a high veltage output
which protects the rectifier which would
break down if subjected to too much
veoltage.

. Connect a voltmeter in parallel with the hat-

tery (fig. 43) and operate the engine at idle.
Gradually cut out the resistance but DO
NOT ALLOW VOLTAGE TO EXCEED 9
VOLTS.

Fig. 43

CAUTION: Do not operale engine above
idle because vaitage build-up might
damage rectifier even with resistance in
the field circuit.

3. Check voltmeter reading. If voltage is above
battery voltage the allernator and rectifier
are operating properly and the charging cir-
euit is good. This indicates that any low
charging rate trouble is in the regulator
circuit.

NOTE: As we have already checked the
field circuit up to the regulator, the trouble
waould have to be in either the current or
voltage regulator.

4, If the voltmeter reading is battery voltage or
less, trouble is indicated in the AC side of the
system—either in the generator, rectifier or
wiring. Testing the generator and rectifier is
covered later.

High Charging Rate

1, If the system is producing a high charging
rate the trouble could be caused by either a
grounded field circuit or an nproperly ad-
justed or defective regulator,

2. Make continuity test for grounded field
cireuit as cxplained under LOW or NO



CHARGING RATE. Then, if ficld circuit is
complete up to the regulator, test and adjust
the regulator as explained later.

TESTING GENERATOR AND RECTIFIER

Before testing electrically, inspect the generator
while not operating. Look fur burned or worn
slip rings and sticking or worn brushes. Correct
as necessary.

Depending on available equipment, the gen-
erator and rectifier may be tested electrically with
an alternator tester (fig. 44) or with a standard
A-C voltmeter,

Fig. 44

1. Before connecting the alternator tester, turn
the voltmeter selector switch to the A0-volt
position. Connect the three test leads (fig, 45),
start engine and adjust gpeed for a voltmeter
reading of less than 15 volts,

Fig, 45

2. Turn selector switch to the 15-volt position
and readjust engine speed to give a voli-
meter reading of 8 volts.

3. NO LOAD TEST
Rotate the phase selector swilch Lo each posi-
tion (fig. 46) and check the A-C voltmeter
reading. Variation of more than one volt be-
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tween phases indicates faulty stator windings
or rectifier.

The No Load Test may also be made with a
standard A-C voltmeter. For this purpose,
connect the leads across each of the three
pairs of terminals and compare the readings.
The allowable variation is the same as with
the alternator tester—one volt.

LOAD TEST

Hold the load selector switch in the B-volt
position (fig. 47) and again check the A-C
voltmeter reading for each phase. Variation
of more than .3 volts indicates faulty stator
winding or rectifier.

NOTE: Since the standard A-C voltmeter
has no internal load, this test can only be
made with the alternator fester.

To test only the generator, disconnect all
three A-C leads to the rectifier (fig. 48) and
repeat the Load and No Load tests.

NOTE: It is only necessary to make this
test when the test of the generator and
rectifier together, step 3 and 4 ohave, in-
dicates a failure.

1[ the generator checks oul incorrectly, re-
move and overhaul the generator. If the
generator checks out correctly, any failure
in the A-C side of the generating system is in
the rectifier or connecting wiring. If neces-
sary, replace the rectifier.

Fig. 47



Fig. 48

TESTING AND ADJUSTING REGULATOR
If the above tesls indicate trouble in the regu-

lator three electrical tests and adjustments are

necessary.

1. Closing Voltage of Circuit Breaker Relay
2. Voltage Regulator Setting

3, Current Regulator Setting (60 ampere unit
only)
Before making any of the following tests, run
the generator for 15 minutes at 8-10 amperes with
the regulator cover on.

Closing Voltage of Cirenit Breaker

1. To test the closing voltage of the relay, con
nect voltmeter, ammeter and varlable resist-
ance (fig. 49) Remove regulator cover and
with ignition switch on, gradually cut out
resistance and read voltage at the instanl you
see the relay close. This reading should he
3.6 to 4.6 volts,

NOTE: The valts-omperes tester has the
ammater and variable resistance wired
in series and by connecting instrument as
shown we can control the voltage to the
relay coil and adjust to the exact valtage
required to close the relay points.

Fig. 50

2. To adjust closing voltage on the circuit
breaker relay, turn the adjusting serew elock-
wise to d and lockwise to
increase.

Voltage Regulator Setting

1. Connect a volts-amperes tester (fig. 50) and
turn fixed load switch to 34 ohm position and
lock tester control knob in fixed position.

2. Disconneet the “A” lead from the generator
and disconnect the “BAT" wire from the
regulator. Connect “BAT” wire to "A" ter-
minal of generator with a jumper wire.

4. Disconneet “F" wire from regulator before
starting engine (Hg 51). Sturt engine and
operate at 1200 RPM. Momentarily touch “F”
wire to its terminal. If output exceeds 9 volts,
temporarily adjust the voltage regulator
down to about 8 volts,

4. Connect “F” wire and run engine for 15 min-
ules with regulator cover on at 1300 RPM,
Cycle regulator by starting and stopping en-
gine. Then check voltage reading which
should be 7.0 to 7.7 volts at 1300 RPM
(fig. 52). I necessary, adjust the voltage
regulator to 7.4 volts preferred.

. To increase the voltage setting, turn the ad-
justing screw clockwise, being careful not to

o




Fig. 52

bend the spring support. When adjusting,
always start with a low-vultage setting and
gradually incre spring tension until the
desired selting is obtained.

6. Alter each voltage adjustment, replace the
cover and cycle the regulator by stopping and
starting the engine before taking a voltage
reading,

Current Regulator
1 Belore testing the current regulator setting,
bring the regulator to operating temperature.
To prevent the voltage regulator from oper-
aling, use a ballery capacily testor as a load
across the battery terminals.

CAUTION: DO NOT use jumper wires
across voltage-regulator contact paints.
Resulting high voltage will damage the
rectifier.

The current regulator tests are for the 60
ampere units only, It is not necessary to test
the current output of 80-90 amperc units,
which have no current regulating units.

2. To test current setting by the load method,
operate the engine at 1500 RPM. With an am-
meter connected (fig. 53), increase the load
across the batlery until the ammeter reading

Fig. 53
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stops rising, and check current selting, Adjust
as necessary.

NOTE: The current reading must be taken
from the ammeter that is inserted into the
charging circuit—shown on I(fig. 53] with
a white label. The ammeter that's already
in the vehicle, of course, is not calibrated
for an accurate reading; and the ammeter
in the battery capacity tester is not cor-
rectly connected to give a charging circuit
reading.

3. Mechanical adjustments on the regulator are
similar to those on a conventional unit. If
necessary, clean the points and adjust to the
following specifications:

Air Point
Gap Opiening
Circuit Breaker Relay | 013" | 027"
Vultuue Regulator o |
l;_'lm'nnl Regulator 075" [

4, After adjustment, replace the regulator cover
and gasket carefully. The gasket protects the
regulator from possible damage by moisture,
dust or il vapors.

ALTERNATOR GENERATOR
Maintenance

At regular intervals the alternator should he
disassembled for a thorough cleaning and inspec-
tion ‘This operation should be based on a time
interval or mileage accumulation depending on
the type of operation,

Kerosene or oleum spirits is suitable as a
cleaner for all parts having insulation or insu-
lating varnish or pamnt. The slip ring end and
drive end bearing should be carefully inspected
and replaced if worn. If generator is equipped
with svaled bearings no additional lubrication is
required. If generator is cquipped with non-scaled
bearings, repack with Deleo-Remy Cam and Hall
Bearing lubricant

Inspect «lip rings and true in a lathe if out of
round or if the surface is not clean and smooth.

I¥isassembly

1. Remove castle nut, washer, fan belt pulley
and woodruff key.

2. Remove four through belts from slots in slip
ring end frame.

3. Remove spacer and remove front end [rame.

4. Remove spacer from rotor shaft.

5 Remove rear bearing cap and gasket from
slip ring end frame.

6. Remove lock nut and washer retaining rotor
shalt in slip ring end frame.



7. Remove rotor assembly from stator and slip
ring end [rame,

8. Remove rear bearing from rotor shaft.
NOTE: Take care to prevent domaging
insulation between slip-rings when re-
moving bearing.

9. Pull stator assemhly from slip ring end frame.

Assembly

1. Place stator in position in slip ring end frame.
NOTE: Make sure stator is centered in end
frame.

2, Install rear bearing to rotor shaft, then install
rotor into stator and slip ring end frame.
Carefully lift brushes over slip rings when
installing rotor.

3. Install washer and lock nut to rotor shaft at
slip ring end frame.

4. Install rear gasket and bearing retainer to
slip ring end frame.

5. Install spacer (larger 1.0 diameter) to rotor
shaft,

6. Carefully align front end [rame on stator and

instzll through holts,
NOTE: Tighten through belts in o diag-
enally opposite sequence to insure proper
alignment. This will insure clearance of
the rotor in the stator.

7. Install front spacer, woodruff key, pulley and
lock nul W rotor shaft

FRONT BEARING

Removal

1L Remove four nuts and serews from oil seal
and bearing retainer.

2. Remove retainer, oil seal, gasket and ball
bearing assembly.

Assembly

1. Install bearing to end frame with scaled side
of bearing facing front of the lrame,

2. Install gasket, oil seal and bolts.

3. Install retainer and tighten screws in retainer.

4. Install nuts to screws at bearing retainer.

GENERATOR—1954 PASSENGER
Current production 1500, 2100 and 2400 series
vehicles are equipped with a low cut-in generator.
This generator will use the same pulley as
previous production, 2.87 P.D. The regulators
used with this generator must be set to 40
amperes,

Armature Commutator Bar to Bar Tesi
on Growler

The 3% turn armature used in the peneratar
is actually an alternate wound armature having
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alternate 3 amd 4 turn windings in adjacent slots.

Alternate-wound armatures show a regular
pattern of variation in readings when tested bar-
to-bar on a growler. The pattern consists of two
Tow readings, two high readings and 50 on around
the eommutator.

For example, a set of typical readings on a cor-
tain growler might be 42-42-45-45-42-42-15-15 ete.
A damaged winding will cause a wide deviation
from regular pattern which can be casily detected.

The regular variation in readings on the
alternate-wound armature is normal for this de-
sign und does not indicate a defect.

Commutatar

hars on alternste-wonnd  arma-
tures tend to blacken unevenly after short usage.
This condition is caused by small differences in
vollage between unequal windings, It does not
affect performance snd does not indicate a defect
The condition will be noted only on new or newly
cleaned commutators. After longer usage the hars
will beecome uniformly dark in the normal manner.

The early production 1954 generator, rated at
45 amperes, was Part No. 1100018 and used regu-
lator No. 1118827, The low-cut in generator, rated
at 40 amperes, is Part No. 1100028 and uses regu-
lator No, 1118843,

Generator Improvement—Metropolitan
Winter Driving

The heavy electrical requirements of winler
metropolitan driving may nceessitate a service
change on either the early or late 1954 model gen-
wrators, The addition of 4 new service pulley, 2,55
P.D, and/or a 4 turn armature will increase the
output at the low speeds encountered in metro-
politan driving.

Part No. 5846798 pulley and Part No. 1921351
armature may be used for this purpose. With this
armature, the regulator must be set 1o 37 amperes,

CAUTION: It is not advisable fo install this
armature or pulley in any vnits which will
be driven for long periads at sustained
high speeds.

The lowest vehiele speed for maximum output
un the early production No. 1100018 generator is
approximately 34.5 MPH. The addition of the
2.55" pulley changes this to approximately 30.5
MPH. On the late production generator, No.
1100028, the change is from 32 MPH to 28.5 MPH.
The addition of the 4 turn armature will cause a
similar decrease in maximum output spead. How-
ever, the 4 turn armature necessitates a regulator
setting of 37 amperes which may offset the advan-
tage of the lowered maximum autput speed under
some driving conditions
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