FOREWORD

This SERVICE MAMNUAL provides information on functional and construction details and sets farth the

methods of inspecting, checking and servicing Tor Models LJAD, and LJBOV. The MANUAL is intended
for use by technical persornel engaged in or refated to the servicing work on these SUZUK] four-wheel
vehicles,

The two models are practically identical as far as the major features of construction and performance as
well as the methods of inspection are concerned. Those items not common ta the two are identified as
sich in the respective sections.

5o that the users of these SUZUK| machines will gain maximum benefits the machines are capalile of giv-
ing and that each machine will serve best with the high performance built into it, it is hoped that this
MANUAL will be looked up to as the source of necessary information by each SUZUE | service man,

The two models LJE0D and LJBOV manufactured to standard specifications with right hand drive are the
main subject matter af this Manual. However, the LJBO and LIBOY vehicles distributed in your country
might differ in minor respects from the standard-specification LJBO and LJSOV and, if they do, it is
because some minar modifications [which are of no consequence in most cases s far as servicing is con-
cerned) had to be made 1o comply with the statutory requirements of your country,

This MANUAL came out of the first printing for Models LJE0 and LJ8OV and does not cover modifica.
tions yet to be made, but we assure you that each future printing will wrn out an updated manual.

NOTE:

TABLE OF CONTENTS [Group) No. 23 {pp. 23-1 ~ 23-12) of this Manual contains inspection,
cleaning and adjustment of the main parts on which madifications have been carried out since Sept.
1978 ('79 model year) when it was first edited till 1980 madel year. The newly modified parts
data for 1980 are in Group No. 23 {pp, 23-13 ~ 23-17).

Be sure to read this before inspection and maintenance work and utilize it to assure preper perform-
ance of work.

The description in this manual is mainly on LJBO/BOV, but it is also applicable to LJ81 *79 model
except those items and data included in Group No. 22 {pp.22 -5~ 22 _ ). |

SUZUKI MIOTOR CO . LTD.

Service Departrment

Capying, quoting or reproducing any part of this MANUAL is not permitted without explicit approval
by SUZUKI MOTOR CO., LTD.
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1-1. Body and Chassis of SUZUKI LJS0 and LISOV
LJ80 A

Fig. 7-1

LJsOv

Fig. 1-2



3) LJ80 & LJB0V chassis with engine
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1-2. Outline Dimensions
1) LJBO

—1,930 mm (760 in.) —

1,190 mm {463 in.) —

Fig. 1-5



2) LJBOV

Fig. 1-6
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1-3. Specifications

=

i _ Models
|tem i

LJBO

LJBov

DIMENSIONS
Overall length

3,195 mm (125.8 in}

El'u'erall width
" Overall height
Wheelbaﬁe
Tread Front
I Rear

Load deck size: Length
- Width

Height

~ Ground clearance

1415mm { E-E?ln}
1,670 mm { 65.7 in}

By i*:_
|

1930 mm { 76.0in)

1,190 mm ( 46.9 in)

1,200 mm { 47.2 in}
825 mm { 32.5 in)

1,206 mm ( 47.4 in)

785 mm { EUEItnj
1,190 mm { 46.9 in}

1,030 mm _( 40.6 in)

195 mm ( 7.7 in)

1,045 mm { 41.1in} |

WEIGHT

Curb Canvas doar type

770kg (1,698 Ibs)

Waight distribution: ' - =
Canvas door type 420kg ¢+ 926 Ibs) el
Front |- —- : o
" |panel daor type 435kg ( 959 Ibs) 435 kg { 959 Ibs)
Canvas door type 350k ( 772 Ibs)
A Hiswdat it | vl _Fhe _
ear Fanet ooy Tine 355ka (783 Ibs} 385 kg ( B4D Ibs)
Gross vehicle weight 1,165 kg (2,570 Ibs} 1,168 kg (2,570 ibs)
Seating capacity 2 person = - '
~ Maximum loading capacity 250 kg { 551 Ibs) 200 kg ({ 441 Ibs)
 ENGINE )
Type Four-stroke cycle, water-coded, SOHC e - = 1]

Number of ¢ cylinders

4

Lukg_r_lq: ation sy ste_m

Wet sump

Bore
Stm ke
* Piston dls:placemenl:

620 mm (2.441 in}

66.0 mm (2.598 in)

797 ¢c {;nF} ME 6 cu-in}

| Compression ratio

8.7 :

Carburetor

Air cleanar

MIKLUNI EEPHD, single

Polyurethane foam element
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Item - LJBO LJBovV
~ ELECTRICAL
Ilgnition timing 10°B.T.D.C. below 850 rpm ——
Standard spark plug INGK BPR-5ES ar NIPPON DENSO W1 EEJI(FI uj P e
 Starter == Magnetic shift type =
Generator i Alternator i
Battery 12V, 45AH/20 hours
Headlight 12V, 50/40 W E——
Turn-signai light _ 12V, 23W (32cp) - - -
Combination light 12v, 8W ( 3cp) e
" Seat belt m::ll::atur light 12V, 3.4W
_ Tail/Brake light 12V, 8/23W (3/32 cp)
Side turn signal light N 12V, 8W -
L|mm:e plate light 12V, 10W (4 Eii_.'r} —
Eack up llgh{ ---------- ——‘IEV, 27TW
ﬂuum ilght 12V, 5W
" Meter pilot lights 12U:3,4W o
 Main fuse 30A
" Fuse box 10A, 15A, 20A __
Brake system warning light 12V, 3.4W N

POWER THANEMISEIDN
_  Clutch ty t\.rpe

- e —

Dry, single disc

Transmission type

4. furward all wnchrnmesh 1 reverse

Tranafer gear box type

2-speed constantmesh

" Final reduction ratio 4.556 o
Gear ratips: Low B 3.835 o N
E 2nd | 2360
rd 1.543 -
Top 1.000 -_—ee
] reverse 4.026 T
Frarefer gear ratis:
Low range 2.571
High range 1.563 -
Overall reduction ratios - )
an'Eange: Low 3 44 924 :
~ 2nd 27.635
3rd 18.073
Top 11.715
Reverse 47170 ]

T e



T Modele

Tire pressure: Front {Unladen)

Rear {Unladen) 0

e LJBO LJBOV
High range: Low 27.297 -—
2nd 16.792 - -
3rd 10,982 —
Top 7.119 =
Reverse 28.662 —
WHEEL AND SUSPENSION )
| Tire size: Front and rear 165 5R 15 —

1.20 kgfem* {17 pmH“IE'EI kPa}
1.60 kg/em* (23 psi) {160 kPa)

Front {Laden)
Rear {Laden)
_Suspension type:

Front

1.40 kg/em*{20 psi{ 140 kPa)

2.00 kg/em® (29 psi}{200 kPa}

Leaf spring

Rear

Leaf spring

STEERING
Turning radius

4.9 m {16.1 f1)

Steering gear box Ball nut
Toe-in 1~5mm {0.040~0.196 in) -
[ Camber angle I
Caster angle S
 Trail 1 10mm (0.40 in)
_King pin angle o° B

BRAKE SYSTEM

Transmission oil
Differential gear box oil
Transfer-gear box oil

1.0 it T {2.1/1.8 US/Imp pt)
1310t (2.7/23 LJE!Imp pt)

Type 4-wheel, hydraulic e
'W'heel brake, Frant two-leading
B Rear Leading and trailing S
Parking brake Internal expanding on propeller shaft
CAPACITIES
Coaling solution 38lit  (8.0/6.7 US/Imp pt) g
Fuel tank 40lit  (10.6/8.8 US/Imp gal} = 0
Englne oil 3.01it  {6.3/5.3 US/Imp pt) =

0810t {1.9/1.6 US/Imp pt}

-13 =



1-4, Locations of Body Number and Engine Number

Body MNo. is punched on the front side of the The engine number is punched on the rear

upper face of the left frame under the water portion of the right-hand skirt part of cylinder
reservoir tank., block.

Fig. 1-7. Location of Body Ma,

ng_. 1-8. Locotion aof Engime fa.

— 14 -



1-5, Standard Shop Fractices

1a

Protect the painted surfaces of the body,
and awvoid staining or tearing the seats
When working on the fenders and seats. be
sure ta eover them up with sheets.
Disconnect the negative terminal connegtion
of the battery when working on any electri-
cal part or component. This is necessary for
avoiding  electrical shacks and  short-cir-
cyiting, and is very simple to atcomplish:
merely loosen the wing nut on the negative
terminal and separate the cable from the
terminal past.

In raising the front or rear end off the Hoor
by jacking, be sure to put the jack up against
the center portion of the axle housing.

. . . v
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Fig. 1-10. Haar sine

e

4. To work on the front ar rear end raised by

iacking, be sure te place the safety stamd

urder the axle to support it in stable condi-
tion,

o) B ]

IIlllIII e

Fig. 1-TT. Fross side

i Ta

Fig. 1-72 Bear sida

5. Have wheel chocks for ready use in the shop.
Chock the wheels sceurely when raising one
chd ef the machine,



10.

11.

12.

Orderfiness is a key to successful overhauling,
Trays, pans and shelvez: are needed to set
aside the disassembled parts in groups or sets
in order to avword confusion and misplace-
ment, This is particularly important for
enine over-hadling.

Have an hand the liquid packing—SUZ UK
BOMD No. 4 {29000-31030) — for ready
use. This packing dope is an essential item
assures leak-free [water and oil) workiman-
ship.

Each bolt must be put back to where it was
taken from or for which it s intended. Do
nat depend an your hunch in tightening the
bolts for which tightening torgua values are
specified: be sure to use tarque wrenches on
those bolts,

It is advisable to discard and scrap gaskets
and 0" rings removed in disassernbly, Use
new ones in reassembly, and try not to
economize gaskels and "0 rings.

lse of Genuine SUZUIK] parts is imperative,
Use of imitalion parts 1s a big gamble on
safety  and  performaence, Use Genuine
SUZUKI parts amd live up to the trust your
customear places on you,

Special tools save time and ensure good
workmanship:  They are available from
SUZUKIL,  Use them whera their use s
specified.  Moreower, your own  safety
is assured by the use of special tools in many
of the disassembly and reassarmbly steps.
Hefer ta the contents of this MANLIAL as
often as practical, and do each job right as
prescribed.

Mol Mo 2 Ne.d Moo

Fig. 1-13. Emive vylinder numbare

— 1H —



1-6. Special Taols

Special tools assure three things: 1) improwved workrmanship; 2} speedy execution of jobs for which they
are meant; and 3} protection of parts and components against damage. Here are the special tools pre-

scribed for the Model LJ80 and LJS0Y:

12, peei4TTn : =,
i UM BB TA20
—~
-
Lanit
EEE':':? hrain
| :Lrtlhl-:ﬁ quile & valve Jtam seal
09915-1_451"3 I i T —— 09916-44510
L YR I il $:|Tl; yuide insaller attachment Valve I'-_]Llil'.‘lfl FErmover
4. 5. e
[ 1614620
]
- _}
i ¢ DG83 7310
Valve guide reamer
(A) 7 mm dia.
(B) 12.0 mm dia. 0991684510 09916-37310
| (C) Handle B Forceps Flywheel stopper
7. 8. g, -
Y~
+*
09915-47310 099 16-7 7310 09918-77310
Ol filter wrench Fiston ring compressar Qil pressure gauge
10, 1. e S
0891564510 Q99 5-67310 0983040113
Compression gauge

Yacuum gauge

-17

Camshafr lock holder




13.

CHEBG0-1453] @
-

1.

o

QEE14.24500 -
o OEEH 1-74520

ol
T

Q53 50-143520

MA9I0-149511 Sylincdar liagd Lol &

Spark pluy wrench set

|&1 Plupwrercn (B Universal joine

icl

"T" handla

01 14 mm secket wrerch

iEl

22,

13 men goskal wransh

09%00- 25002
Pocket tester

09911-70120
Hexagon wrench & mm

09913-75520
Ditferential front auter
race installa_r

20,

09910-34510
Fiston pin puller

(990027003

lanition timing tester

(18577 3-BEN 1
Bearing puller

09891380111
Bearing installar

— 1K —

8.

21.

09900-09002
Ehock driver set

OO000-28106
Electro tester

09213-75510
Difterential rear outer
race installer

| 24,

099 13-85210
Bearirg instalier




25, 26, 27,

W =z

08913-B5230 .
Ditterential side bearing 1 ~ D9800-06107 09900-06108
remmover jig Snap ring plivrs {opening typel | Snap ring pliers {closing type)

28. | 28. 30.

O8922-56131 09824-46310 Nu922-65122
Bearing installer Front axle installer Transfer input shaft puller

| 21, 32, |33

09922-76220
08922-66010 Differential pre-road 02922-86811
Rear axle shaft remover checking tool Spring pin remover
34, 36.
ER23-67810 09940-53111
09323 36310 Differential side bearing Differential side bearing
Clutch center guide adjuster tumer installer

19




37.

|40.

Universal joint disassembiling

e

N

09924-36320
Bevel pinion mounting
dummy

094922-95210

ool set

08900-27301
Timing-fight {D.C. 12V}

IR,

0984215510
Sliding hammer
==
| 0894103610
B » 10 mm Hexagon
combination wranch
44,

09900-27311

Timing light {Dry cell typa)

20—

42,

45,

&

0984335511

Front drum remover

0992:2-45810
Cluteh releass shatt
bush remower

(2900- 20803
Thickness gauyse

T



1-7. Reguired Materals

The materials listed below are needed for maintenance work on the LIBO and LJBOY, and should be kapt
on hand for ready use, |n addition, such standard materials as cleaning fluids, lubricants, etc.. should also

be available. Methods and time of use are discusssd in the text of this manual on later pages.

Ref, B i -
Na. Material Liga
r-"‘ﬂ?_"‘; Additive to engine cooling tfor
1 GOLDEN CRUISER 1200 &gjfﬂ‘, improving cooling efficiency and
: “Anti-freezs and Summer Coolant™ L e for protection of wet walls against
(FO000-24120) ~pmm = rusting.
® For locations indicated in the
sention dealing with the starter
motor,
&  Clutch release bearing retainer.
| ® Clutch release shaft bushing.
2. | SUZUKI SUPER GREASE A *  Transmission oil seal,
(98000 26010) & Differantial oil seal.
* Steering column.
#  Gear shifting control lever bush-
ing & seat.
»  Door window regulator.
*  Stearing tie rod [ever bush.
._,r-'-l“_-\.lh"-_,
s cc
el TR
3, | SUZLUKI GREASE SUFER H S Special grease intended for use on
: (GO0 25 120) |-..::_:- . | constant velacity joint.
|H :..:_ i
» For top and hottom mating
faces of transmission case.
4, | SUZUKI BOND {No. 4} =  For other locations specifically

(29000-31030)

indicated in the text of this
manual,

S



No.

5. ‘ CHASSIS GREASE

Material

e

THREAD LOCKE CEMENT

SAE 70W B0 ~ B85

For grease mipples on propeller
shatts.

For propeller shaft splines.

Timing belt inside cover bolt
Drive bevel gear bolt

| ransmission case
1.0 e 12124178 US/Irmp. oL

I ranamission gear and bearing

31

5 (98000-32040)
1. GEAR (L
SAE o 80

B SUZUK| LOCK SUPER "103K"™

- | [90000-32030
q WHEEL BEARIMG

: GREASE

| SUZUKI SUPER GREASE ¢
10 |na000-25030)
4-5TRIIKEE EMGIME
Proper ail viscosity chart

11.

o 20W--40, 20W-50
l’_.“.;. AR 5 B P

_ 10W-30.10W-40

EETED

=30 =3 =10 I:I 10
(- Enf—10—23 13— 12:14-1':-I1| lah {100 U181 1210 27 a3 Ao

i
e

v i e
aﬂﬂu Euﬁ-&manan“r

Temparature

& &+ 4 @ B

Transfer case

0.8 ltro 018041 60 USAAmp. pt.)
Steering gear box

Dhifferential gear box [(Hypowd
Qear oil}

1.3 Itr. (2.75/2.31 US/Imp. pt.)

Reduction driven gegr /0 the

wansrnissian |
Third drive gear “countar shaft:

Frant wheel bearing
Rear wherl bearing

Propeller shaft universal joint
spider baaring

For sngine ail pan: 2.0 litres
(6.34/6.28 L& Tmp. pt.) far
pericdical il change bur 3.5
litres {7.39/6.16 US/Imp. pL}
for refilling at the time of engine
owerhauling,
Crank  journal
thrust plate.
Cannacting-rad big-end and
small-end bearings.

Camshalt journals and  thrust
plate,

Rocker shafts,

Oil purmp gears,

Fistons and piston rings.,

Engine oil seals,

Walve stems.
Acculerator,
cables.
Parking brake cahle,
Accelerator, brake and clutch
pedlals,

Croor locks and hinges
Distributor gear.

bearings  and

choke and clytch

b
[
:




2. TROUBLE SHOOTING
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2-1. Engine

Complaint

Poor starting

Possible causes

Startar will not run

, Main fuse is blown off,

. Contact is not clesing in main switch, or
this switch is open-circuited.

. Bun-down battery,

. Defective starting relay.

., Loose terminal connection on the hattery.

. Drefective hrushes in starter,

. Loose battery cord connectian.

ol —a

S o I O S

Mo sparking
1. Defective spark plug.

2. Short-circuit [grounded) fault in high-
Lansion cords.

. Cracked rotor ar cap in distributor.

. Burnt breaker contact points.

. Breaker contact gap out of adjustment,

. Defective condenser,

, Centact is not closing positively in main
switch, or this switch is open-circuited.

. Loase ar blown fuse,
9. |gnition timing out of adjustment.

10. Defective ignition coil.

~ M A 5= 0

i ]

Faulty intake and exhaust systems
, Carburetor needs reacljustment.
. Fuel pump is not dissharging adeguately.
. Clogyed air cleaner.

. Defective choke mechanism,

. Loose intake manifald.

. Caburetor is dirty and clogged.
. Float level out of adjustment,

. Clogged fuel hose,

. Mot enough fuel in the tank,
10. Clogged exhaust ports,

D og =~ g b L R —

Abnormal internal condition in enging
1, Ruptured eylinder head gasket.
2. Walve clearance out of adjustment.
3. Weakened or broken valve spring.
4, Loose manifold, permitting air to be
drawn in.
5. Worn pistans, rings or eylinders.

Remedy

. Open in field or armature circuit ot starter,

Replace,
Repair or replace.

Recharge.

Repair ar replace.
Clean and retighten,
Replace.

Retighten,

Repair or replace.

Adjust the gap, ar
replace.
Repair or replace

| defective cords.

Replace.
Replace,
Adjust as prescribed.
Replace,
Replace.

Set right, or replace,
Adjust as prescribed.
Replace.

Adjust as prescribed.
Replace,

Clean, or replace,
Repair or replace,
Ratighter.
Disassemble and clean.
Adjust as prescribed.
Clean or replace.
Refill.

Clean.

Replace.

Adjust as prescribed,
Replace,

Retighten and, as neces-
sary, replace the gaskel.
Heplace worn rings and

150 |

152
137

136

124
125

125

125/
12H
128

176

124
128
av

| 102
87

By
HE

&4
Gl

LI

pistons and, as necessary,

rebore.

24—




Complaint

Passible causes

6. Broken valve timing belt.

/. Poor valve seating.
8. Wrong kind of engine oil,

9. Burnt valves.

Mot enough powar

Inadequate compression

2. Walves not seating tight.

3. Valve stems tending to seize.

4, Broken or weakened valve spring.

5. Pistan rings seized in qrooves, ar
broken.

6. Worn pistons, rings or cylinders.

7. Leaky oylinder head nasket.
Improperly timed ignition

Defective spark plug.

correctly.

Fuel systam out of ardar
1. Clogged carburetor,
 Defective fuel pump.
. Clogged fuel filter,
. Choke wire working erratically,
. Float level aut of adjustment.
. Clogged fuel pipe,
. Clogged fuel tank outlet.
. Loose joint in fuel systerm,

20w~ M O £= L kg

1. Air cleaner dirty and clogged.

2. Poor returning motion of choke valve,

Clogged exhaust systam
1. Muffler iz clogged with carbon,

Overheating tendency of engine

1. [Retfer to the section entitlad “owvar-

heating.)

Others

1. Dragging brakes.
2. Slipping clutch.

1. Valve clearance out of adjustment.

1. lgnition timing out ot adjustrmant.

2.
3. Breaker point gap ool of adjustment,

4. Leaky high-tension cords for some eylinders.
&, Distributor governor is not working

| Abnormal condition in air intake system

Remedy Page
Replace. 7080
Repair or replace, 53
Replace. 02
Heplace.

|
Adjust as prescribed, ]
Repair; hE
Replace.
Replace. i
Replace,

Replace worn parls and, g4

as nacessary, rebare,

Replace,

Adjust as prescribed, 128
Adjust the gap, or replace,! 21'125
Adjust or raplace. 178
Replace.

Repair,

Disassemble and cloan. a7y
Repair ar replace. 104
Replace,

{ Auddjust, g7
Aljust. 9B
Clean or replace,

Clean,
Retightan,

I
Clean ar replace, | 102

Repair, adjust or replaca. . g7

Clean. |

Adjust as prescribed. 232
Adjust or replace. 167
- |

— 25



| Complaint

Sudden drop of spead
in high-speed cruise

Possible causes

Abnormal condition in electrical systams
1. Bregker contact point gap too large,
2. Spark pluy gap Loo large.

3. Cracked rotor or cap in distributar,
resulting in leakage,

4. Defective condensar.

b, Deterigrated igrition coil, ar crack
resulting in leakage.

B. Leaky high-tension cords,

7. lgnition timing out of adjustment.

Abnormal condition in fuel system
1. Float level set too low,
2. Clogged condition of main jet circuit in
carburetar.
3. Inadequately discharging fuel pump.

Abnormal condition in engine
1. Loss of comprassion pressure due to
leaky cylinder head gasket.
7. Compression pressure too [ow because of

WD pIstons, rings, cylinders aor burnt
valves.

Engine not responding
quickly 1o padal con-
trol in picking up
speed

| Femedy

—
Paga
| Addjust as prascribed. |28 \

Abrnormal condition in electrical system
| 1. lgnitien timing out of adjustment.
2. Defective spark plug, or plug gap out of
&l justment,

3. Leaky high-tension cords for some cylinders,

4, Breaker contact points out of adjustrment
or defective.
b, Defective condenser,

Abnormal condition in fuel system
1. Float level too low ar too high,
2, Claogged jets in carburelor,

3. Air cleaner is dirty and clogged.

Abnormal condition in enging
1. Exhaust ports dirly with carbon.
2. Muffler clogged with carbon,
3, Comprassion pressure Loo [ow.

. Poorily seating valves.
Walve clearance out of adjustrnent.
, Pistons tending to seize.

o s

7. Bearings tending to seize.

Acljust as preseribed, 125

Replace,

Replace, 126

Heplace. 126

Replace,

Adjust as prescribed, 128

Adjust as prescribed. o8

Cleran, o7

Replace.

Replace. ,

Feplace and, a5 necessary,) 25

rebaore,

Adjust as prescribed. 128

HReplace, or adjust as pre- 121‘3"5
| seribed,

Replaca,

Adjust or replace, 121?';3

Replace. 126

Adjust as presoribad. ad

Clean, o

Clean or replace. 2

Clean,

Clean.

Replare waorn ninning Zh

parts, or rebore,

Aepair. [ 50

Adjust as prescribed, Bd

Feplace and, as necessary, 63
rebare,
Beplace.

—2n



Complaint Possible causes Rameady Fage
Erratic idling Abtvormal condition in ignition system
{ 1. lgnitizn timing cut of adjustment. Adjust as prescribed, 128
2. Defective spark plug, or plug gap too large. | Replace, or adjust 1?‘;55
3. Cracked cap in distributor, there being Replace. 125
leakage mskle.
4. Leaky high-tension cords. Replace,
&, Cracked rotar in distribalor, there beaimg Replacsa. ‘
leak e insire,
(Abnormal condition in fuel system
| 1. Carburetor idling adjustment is disturbed. Adjust @s prescribed, | ag
2, Clogged pilat et in carburetor. Clean. 07
3. Floal level out of adjustment. Adjust as prescribed. ol |
d, Air cleanear is fdirty and clogged. lean or replace. 103
8. & is being sucked in due to loose joints or  Retighten, or replace,
hroken parts.
g. Braken carburetor packing. Replace,
Abnormal condition in engine.
1. Exhaust parts clogged with carbon. Clean. |
2. Valve clearance out of adjustment. Adjust as prescribed. a4
3. Poorly seating valves. Repair. 51
4. Blown cyhnder head gasket. Replace, [
Abnormal detonation  Abnormal condition in ignition system
| 1. Lpark plugs are tending to overheat. Change plug heat value. 124
2. lgnition timing out of adjustment. Adjust as prescribed, 128
3. Defective hreaker cantact paints. Replace. (e
4, Loose connection in high-tension or low- Ritighten. 122
1ension circuit.
Abnormal condition in fual system |
1. &ir-fuel mixture too lean. Clean and adjust, | o7
2. Carburetor is dirty inside. Claar. |
3. Float level out of adjustment. Adjust as prescribad. | o%
4, Water ingicle carbioretor. Clean.
b, Airis leaking in through infet manitold Hetighten.
jeHnt. |
Abnormal condition in enging
1. Excessive carbon depasit an pistan crowns | Clean. 66
ar sylinder head.
2, Blown cylinder head gasket, resulting Replace.
low COMProssion pressure,
3, Valve clearance aut af adjustment. Adjust as preseribed. 24
4. Walves tending to seize. Heplace,
| h. Weakened valve springs. Replace.

G




[ i
| Complaint

Cverheating

Abnormal énging
noise

Possible causes

Abnormal condition in gnition system
1. lgnitian timing out of adjustment.
2. Wrong heat value of spark plugs.
3. Breaker point gap out of adjustment in
distributor,

Abrarmal condition in fuel and exhaust systems

1. Float level set too low.

2. Clogged jets in carburetor,
3. Loose inlet manifald.

4. Clogged exhausl ports.

Abnormal condition in cooling system
1. Nat enough coolant.
2. Lowse or broken fan belt.
3. Erratically working thermostat.
4. Poor water pump performance,
5, Leaky radialor coras.

Abnormal condition in lubrication systermn
1. Clogged oil filter,
2. Clogged il strainer.
3. Deteriorated oil pump performeance,
4. Ol leakage from il pan or pump.
5. Wrong kind of lubrication oil.
B, Mot enaugh il in oil pan.

Crthers
1. Dragging hrakes,
2. Slipping clutch.
3. Blown eylinder head gasket.

Crankshaft noise
1. Worn-down bearings, resulting in exces-
sively large running clearances.
2. Worn connecting-rod bearings.
3. Distorted connecting rods.
4. Worn crankshaft journals.

5, Worn crankping,

Maise due ta pistons, rings, ping or cylindars
1. Abnormally worn bores of cylinders,
2. worn pistons, rings or pins.

3. Pistons tending to seize,
4, Broken pistan rings.

A -l

Rermedy

Adjust as prescribed.

Change heat value,

Adjust as prescribed.

Clean.
Retighten.
Clean.

Rafill,

Adjust or replace.
| Replace,
! Replace,

Repair o replaca.

Replaze.
Clean.
Replace,
Repair.
Chanqe,
Raplenish.

A jusgt.
| Adjust or replace.
| Replace,

Replace,

Replace.

Repair or replace.
place crankshafi

place crankshaft.

| Rehore to next oversize of &3

replace.

Replace and, as necessary,| g4
rebiore to next Oversize,

Replace,
Replace,

Adjust as prescribed.

Repair by grinding, or re- ' B3

Page

128

124/
125

123

o7

116
114
114

21

o
u?

232

_1_-__

bH

67 |
B

Repair by grinding, or re- | g7




Complaint

. Possible causes

Dthars |
1. Excessively large camshaft thrust play,
2. Excussively |large crankshaft thiust clear-

ANGE.
3. Valve clearance too large.

4. Not enough engine ail.
1

¥ T
High fuel consumption Abnormal condition in ignition system

Excessiva anging oil
consumption

(1. lgnition timing out of adjustment
2, Leaky high-tension cords.

3. Breaker point gap maladjusted.

4. Wrong heat value of spark plugs.
9, Cracked distributor cap or rotor.

Abnormal condition in fuel system
1. Float level set too high.
. Fuel leakage from tank, pipe or carburetor.
3. Erratic returning action of choke valve.
4. Pilot screw set incorrectly.
8. Clogged breather in carburator.
8. Air cleaner is dirty and clogoed,

Abnormal condition in engine
1. Leakage of combustion gases from eylinder
head.
2. Valve seating poorly,
3. Walve clearance out of adjustrent,

Others
1, Dragging brakes.
2, Slipping clutch.

Ramedy Page
|
| Replace, 62
Adjust as prescribed. GE
| Adjust as preseribed. 84
Raplenish, 92
Adjust as prescribed. 128
Replace.
Adjust or replace, | 128
Change heat value, 1?‘:'"1
Replace, | 125
|
Acljust as prescribed, | o8
Repair or replace,
Repair and adjust, | g7
Adjust as prescribed. a0
Clean.
Clean or replace. 102

Hetighten, or replace head

0il leakage
1. Oul drain plugs loose,
2. Loose oil pan securing bolts.
3. Broken ail pan gasket,
4, Leaky ail seals.
5. Blown eylinder head gasket,
B. Ol filter malpositioned or loose.

“0il pumping™ [Qil finding its way into
combustion chambears. )

1. Qil rings are worn of broken.

2, Piston ring end gaps are nat staggered as
[ prescribed.
3. Badly worn ring groowes,
4. Worn pistons or cylinders,

gasket.

Repair, GO

Adjust as prescribed, fd

Adjust as preseribed. 32

Adjusl ar replace, 157

Fatighten,

Relighten,

Replace. | |

Replace.

Replace. '

Set the pump right, ar re-

tighten mounting Lalts. |

Replace, 5

Reposition rings. 73

Replace pistons A5

Heplace pistons and, as G4
| necessary, rebore. |

1

| B




Complaint Fossible causas Remedy Page
]
il leakage along valve stems
1. Defective valve stem oil seals, Feplace.
2. Badly worn valves or valve guide bushes. Replace, 57 |
2-2. Carburelor
Complaint Possibla causes Remedy | Page
SR |
Fuzl overflow from 1. Float valve is worn or dirty with foreign Clean or replace. a7
carburetor ratter. |
2. Float level s set too high. Adjust as prescribed. ai
3. Float is ruptured and contains some fuel. Replace,
4. Broken ar otherwise defective gasket, Replacsa.
5. Loose float chamber securing screws. Retighten,
6. Fuel pump discharge pressure too high. Adjust.
2-3. Exhaust and Mulfler
| Complaint -‘7 Paossible causes Remady Page
Poor muffling per- 1. Loose exhaust pipe connection. Retighten.
formance 2. Broken muffler gasket, Replace.
3. Broken mamifold, pipe or muffler, | Repair or replace.
| 4, Exhaust manifald loose in place. Retighten.
5. Interference between hody and muttler. Repair, eliminating any
| contact.
24, Clutch
Complaint Possibla causes Ramedy Paga“
Slipping clutch 1. Loss of clearance at the tip of release fork,  Adjust as prescribed. 167
2, Clutch facings dirty with ail. Replace. .
3. Clutch facings excessively worn, Replace. 15h
4, Weakened diaphragm spring. Replace.
5. Distorted pressure plate ar flywheel surface. | Replace. ]'1.]
6. Mot anough play of clutch pedal. Adjust and, as r'uzn.:t?ssai'-.-',']E"?,'55

replace clutch facings.

a0 -



Complaint

Dragging clutch

Clutch vibration

Moisy clutch

Grabhing cluteh

Poszsible causas

2-5. Transmission

Complaint

Gears slipping out of
meash

Gears refusing to dis-
| angage

-

Remedy Page
1. Excessive clutch padal play, Adjust as prescribed. 187
2. Weakened diaphragm spring, or worn spring | Replace.
tip.
d. Damaged ar worn splines of transmission Replace. 156
input shaft.
4. Frant input shatt hearing worn or braken, Replace. 156
9. Excessively wobbly clutch dise, Replace,
B. Clutch facings broken or dirty with oil, Replace.
1. Glazed (glass-like] clutch facings. Repair ar replace.
Z. Clutch facings dirty with ail, Replace,
3. Wobbly cluteh dise, or poor facing contact, | Replace.
A, Weakened tersion springs {in cluteh disc). | Replace,
9. Clutch dise rivets loose. Replace the disc,
&. Distorted pressure plate or flywheel surface. | Replace. 70
| 7. Weakened angine mounts {cushion pads), Retighten or replace,
1. Warn or braken release [Lhrow-out) bearing, | Replace. 156
2. Fraont input shaft bearing worn down, Feplare, 156
3. Excessive ratele af clutch eisc hub. Replace the dis. 156
4, Cracked clutch disc, Replace. |
&. Prassure plate and diaphragm spring are Replace,
rattling,
1. Clutch facings are soaked with oil, Replace,
2. Cluteh facings are excessively warn. Aeplace. | &R
3. Rivet heads are showing out of the facing. Heplace. | 1595
4, Torsion springs are weak ened. Replace, |
Possible causos Remady | Pﬂ
1. Distorted shift rod. . Repair or replace. | |
2. Worn shift fork shaft. Replace, |
3. Worn locating steel balls, Replace,
4. Weakened springs for lacating steel balls, Replace. 172 |
5o Waorn shill fork, Roplans. |
6. Excessive rattle in thrust direction of gears, | Replace.
F.Waorn ring ar hub in synchronizers, Replace. 171
; 8. Warn bearings of input shaft, main shaft or | Replace. | 170
countershaft,
1. Weakened or broken synchronizer springs. Feplace,
2. Warn inner groove of synchronizer ring. Beplace. i
4. Bynchranizer ring is seized an the cone, Replace the ring. |
4, Distortad shift fork shalt or shift fodk, Replace.
b. Worn shift fark. Replace,



on axle shafts.

Camplaint Possible causes Rermedy Page |
Excessive gear noise 1. Mot enough oil in transmission. Replenish. 176
2. Defactive synchronizer. Replace.
3. Gears rattling in thrust direction. Replace, '
4, Broken or worn bearings. Heplace. 170
Hard shifting 1. Clutch pedal play too large, resulting in a Adjust as prescribed, 157
“dragging clutch.™
' 2. Clutch disc facings are worn. Replace, 155
| 2. Clutch disc facings are dirty with oal. Replace.
4 Distarted or unevenly worn shift fork shaft. | Replace.
B, Broken locating balls. Replace,
| 6. Worn synchronizer sleeve, Replace. 171
| 7. Worn synchrenizer hub. Replace.
2-6. Differentials
Complaint Possible causes Hemedy | Page
Breakage {case, gears, 1. Insutficient or wrong kind of gear oil. Replenish or change, 205
bearings, etc.) 2. lmproperly shimmed side bearings or pinion | Adjust as prescribed. 188
kearings.
3. Improper mesh of drive pinion with ring Adjust or replace. 202
gear.
4. Excessive backlash due to worn side gear Adjust or replace. 198
thrust washer and pirnion thrust washer.
5. Distorted rear axie housing. Replace.
6. Loose bolts securing ring gear. Replace,
Gear noise 1. Maladjusted backlash between drive pinion | Adjust as praseribecd. 201 |
and ring gear.
2. Damaged gear teeth or improper maesh of | Replace or adjust. 188
drive pinion and ring gear,
- 3. Improper tooth contaet in the mesh be Adjust as prescribed. 202
tween drive pinion and ring gear.
4, Insufficient or wrong kind of gear oil. Replenish ar replace. | 706
5. Ring gear wabhles when turning, or ring Replace, or retighten,
gear securing bolts are loose,
6. Broken or otherwise darmaged teeth of side | Replace,
gears or differential pinion gears. ’
Bearing noisa 1. {Constant noisel Insufficient or wrong Replenish or change, 205
kird of gear oil.
2. [Constant neisel Damaged or worn bearings | Replace.
ar barne parts.
3. [(Noise during ceastingl Damaged bearings  Replace.
| of rear drive pinion. '
4. (Noise during turningl Broken bearings Replace.

a2 -



2.7. Propeller Shafts

[ Complaint

Possible causes

| Vibration ard noise

[P

. Distorted prapeller shaft.
. Unbalanced propeller shaft.
. Loose propeller shaft,

. Broken ar worn bearings of universal joint

spider.

Moisa occurring at
standing start or
| during coasting

| S p—

. Woarn or damaged universal joint.
. Worn propeller shaft splines, due 1o lack

. Loose prapeltler shaft.
. Loosa flanged yoke of universal joint,

of lubrication,

Ramedy |F'aga|

Replace. 191

Replace. | l

Replace, I

Retightern. |

Replace. 1891 |
i Replace, 181
' Retighten,

| Retighten,
- =l

2-8. Brakes
Complaint Possible causes Remady Page
Hot enough 1, Brake oil leakage tram hrake lines. Locate the leaking point
braking force and repair. ‘
Z. Drum-to-shoe clearance out of adjustment. | Adjust as prescribed., 232
3. Overheatad brakes, Determing the cause ar |
overheating, and repair.
4. Poor contact of shoes on brake drum, Adjust for proper contact.
5, Brake shoes stained with ail or wet with Replace. 231
whater,
&, Badly warn brake shoe linings. Replace. 711
" Uneven braking 1. Shoe limings are wet with water or stained Clean or replace, 2
|Brakes not working with oil in some brakes,
in unison.} 2. Drum-to shoe clearance out of adjustment Adjust a5 prescribed, 232
In some brakes, |
3. Drurn is out of round in some brakes. Replace. 230
4. Wheel tires are inflated unequally. Inflate equally. 222
5. Defective wheel cylinders Repair or replace,
&, Disturbed front wheel alignment Adjusl as prescribed, 224
Pedal stroke too large 1. Drum-te-shoe clearance ogut of adjustment,  Adjust as prescribed. 232 |
2. Air trapped in the brake oil circuil. Bleed air out as 231
prescribed. |
{ 3. Brake pedal improperly adjusted. Adjust as prescribed, 237
4. Brake il leakagy. Locate the leaking point
and repair.
B. Mot enough ail in the brake fluid reservoir, | Replenish. 232 |
6. Excessively warn brake drums. Replace. 230 :
7. Distorted or poorly comntacting brake shoes. | Repair or replace,
E. Defective cup in master eylinder. Heplace.
8, Worn brake shoes, Replace. | 23

— 33



| Complaint

| Dragging brake

-

Pedal pulsation
IFecal pulsates when
| depressad Tar braking.)

Braking noise

29, Front Suspension and Steering Sysiem

Complaint

Hard steegring

Wobbly steering
wheel

-

Possible causes Femedy Page
1. Clogged return port in master oylinder, Claar.
2. Brake shoes improperly mounted on Repair,
backing plate.
3. Weakened ar broken relurn springs in the Replace.
brake.
4. Defactive wheel cylinders, Repair or replace,
5. Sluggish parking-brake cables or linkage. Repair or replaces.
G, Brake shoes improperly adjusted. Adjust as prescribed. ‘ 232
1, Damaged or out-of-round brake drums. Aeplace. 230
2. Dramaged wheel bearings. Replace.
3, Distorted steering knuckle or rear axie Replace.
shafts.
1. Glazed shoe linings, or foreign matters stuck' Repair or replace. 21
o limings,
2. Worn or loose shor linings. Replace, 23
3. Broken front wheel bearings. Replace.
4_ Distorted or loose hacking plates. Replace, or retighten
SECUring bolts, |
Possible causes ] Remedy | Fage
1. Wheel tires not adequately inflated. | Arjust the pressure. 223
2. Tie rod ends tending 10 seize. Aeplace.
3. Linkage connections tending 1o seize. Repair of replace.
4, Steering gearbox oot of adjustment., Adjust as preseribed. 22
5. Unevenly worn steering shaft bush. Replace.
§. Poorly lubricated or worn joints in linkage, | Lubricate ar replace.
7. Disturbed front wheel alignment. Adjust as prascribed. | 22
1. Wheel tires inflated unegually. Adjust the pressure. |
2. Wobbly whesls, Repair or replace.
3. Large difference in tire diameater between Replace.
right and left wheals,
4. Laose hub nots. Retighten, 223
5. Damaged or warn wheel bearings. Beplace.
B. Worn or loose tie rod ends. Replace or retighten.
7. Steering gearbox out of adjustrnent. Adjust a5 prescribed. 2
A. Steering gearbox mounted looge. Retighten,
g, Waorn steering centar |ever, Heplace.
10. Worn steering knuckle oil seal. Replace, 212




| Complaint

Steering wheel
pulling 1o ona
side

Shocks coming to
steering whaal

AN ke L) hd =

La M

o B T I =

Rapid wear or unsven
wear of wheel tires

Bl —3

m

Steering noise

2-10. Starting Molor

L

SR =

Complaint

Starter runs but
pinion will not mesh
o ring gear.

[ R = R

Possible causes Remedy Page
» Unevenly worn whesel Lires, Replaca,
. Brake dragging in one road wheel. Repair, 232
. Wheel tires unequally nflated, Adjust the pressure, 222
. Worn ar distorted link rods. Heplace.
. Disturbed fronl wheel alignment, Adjust as prescribed, 224
. Tire inflating pressure too high, Reduce Lo the specifica- | g
tion.
. Poor shock absorber performance. Replace.
. Differences in tire diameter amount the Aljust,
faur road wheels,
. Worn steering linkage connections. Replace,
. Woarn or brokan frunt wheel bearings. Roplace. |
. Loose front wheel, Retighten, 232
. Steering wheel 100se in place, Retighten the nut, ‘
. Wheel tires improperly mflated, Adijust the pressurs. Pl
. Differences in diameter among the four Adjust ar replace.
tires.
. Worn or lpose road whoel bearings. Replaca.
. Wabbly wheel tires. Repair or replace.
. Wheel tires improperly “rotated™ o result | Adjust, 221
in unbalance.
. Dristurtred front wheel alignment. Adjust 55 prescribed. 274
. Loose bolts and nuts, Ratighten,
. Loose leaf spring seats. Retighters.
. Broken or otherwise damaged wheel Eeplace,
bearings.
., Worn or sticky tie rod ends. Replace, .
. Linkage joints needing grease, Lubricale or replace,
—_—— -
Possible causas Remedy |Paga|

- Worn pinion of starter clutch.
. Defective splines, resulting in sticky pinian

plunging motion,

. Worn bush.
. Wrong pinion plunging position,
- Worn teeth of ring gear,

—

Replace.
Repair or replace.

Heplace,
Adjust.
Replaca.



Comglaint

Starter will not r

runs oo slow to
crank with full
force,

Startar does not
stop running.

2-11. Alternator

at all, or runs but

un

Possible causes

Battery trouble
1. Poor contact in battery terminal con- |

necicn,

2. Loose grounding cable connection.

3. Batvery run down,

4, Battery voltage too low due to battery
deteriaralion,

Ignition switch troubls

|

1. Poar contacting action.

7. Lead wire socket |oose in place.

3. Open-cirouit between ignition switch and
magnel switch.

Magnet switch trouble

1. Lead wira socket loose in place.

7. Burnt contact plate, or poor contacting
action,

3. Dpen<circuit in pull-in coil.

4. Open-circuit in holding coil.

Starter proper trouble

1. Brushus are seating poorly or worm dowrn.

2. Burnt comrmu tator,

3. Open<ircuit in armature winding.

4. Warn-dowen starter.

1. Fused contact points of magnet-switch
contact plate.

Remedy

Repair or retighten.

Retighten,
Recharge.
Replace.

Replace,
Retighten.
Repair.

Retighten.
Replacn, or reqadir.

Replace.
Replace,

Repair or replace.
Fepair or replace,
Replace.
Replace.

Repair ar raplace,

R
136
| 136

Complaint

4. Shart-circuit between turns of magnet- Replace.
switch eoil (layer short-circuit).
2. Failure af returning action in ignition Replace,
switch. |
Possible causas Remedy

| Battary quickly
becomes over-
discharged.

. Loose ar broken "4 belt.

. Open-circult in stator winding.

. Open-circuit in rotor winding.

Excessively worn slip ring brushes.

. Weakened brush sprindgs.

. Regulator setting too low. (Requlated
voltage 100 low. |

7. Poor contacting action of low-speed point

in regulatar.
B. Fused high-speed contacl point in regulator.

&hon B L B =

Adjust or replace.
Repair or replace.
Repair or replace.
Heplace.
Replace.

Adjust as prescribed.

Repair,

Repair, ar reglace,

— 3=

145
| 146

147

| 147




Possible causes

Complaint Remedy Paga
9. Improper acid concentration in or low level' Replace, or replanish. 150
of hattery electrolyte.
10, Detective battery cell plates, Replace the battery.
11. Insufficient contact in battery terminal Clean and retighten, 157
connection,
12. Dpen-circuit betwesn twa “F* terminals Repair. 147
{one on requlatar and the other on alter
matar], oF high resistance.
13, Excessive electrical load, Advise the user 1o
CCONGMmize.
Battery tends to 1. Requlated voltage set too high. Adjust as prescribed. 147 |
become overcharged. 2. Poorly grounded “E™ terminal of requlatar. | Repair. 147
3. Dpen-circuit in voltage-regulator prossure Replace.
conl,
4. Fused low-speed point of regulatar. Repair ar replace.
5. Poor contacting action of high-speed point | Repair or replace,
of requiator.
6. Qpen-circuit or high resistance between two| Repair. 142
"M™ terminals (one on alternator and the
other on regulator}.
Altarnator noise 1. Warn, loose ar aotherwize defective bearings.| Replace, |
2-12. Wiper Mator
! Complaint Possible causes Remedy Page

Wiper will not run.
1

Pl b

AR = ]

. Fuss is st loose or blown off.
Mncomplete metal-to-metal contact in con-

MEGLDr.

Warn or flosting brushes,

. Drirty ar burnt commutator.

. Short-circuited or fused field coil.

. Loose tarminal connention an wiper switch,

Tighten or replaces.
Repair.

Replace ar repair.
Repair ar replace.
Replace.

Rapair,

Wiper will not stop
FUN MR,

Wiper stops at
Wrang position,

Poor wiping action,

—

= Dalt fod =

. Defective wiper switch.

. AImpropar wiper arm satting.
. Cover plata incorrectly positiened in placa.

. InsufTicient pressura af wiper arm.
. Deteriorated or hardened hlade,

. Blade improparly sat.

, Windshield dirty with oil,

A7

Repair or replace.

Repair,
Rapair.

Replace.

Replace.

Repair or replace.
Clean.




2-13. Fuel Meter

Complaint Possible causes Remedy Fage
|
Faulty metar 1. Incomplete metal-to-metal contact in | Retighten.
indication terminal connections.
2, Defective recener gauge due to burnt paint | Replace.
| or deformed bimetal element.
3, Erratic float movement. Hepair or replace.
|~ 4, Defective grounding (tor float and gauge). Repair,
Mo indication 1, Open-circuit, Repair, 250
2. Open-circuited heat wire. Replace,
3. Burnt point. Replace.
4. Deformed bimetal element. Replace,
5. Open-circuited resistor. Replace.
2-14. Turn Signal Lighis
Complaint Possible causes Remedy Page!
Flashing frequency 1. Lights are imperfectly grounded. Repair.
iz higher on one sida, 2. Lights of wrong watt ratings are used. Replace,
or flashing occurs 3. One of the light bulbs is hlown on right Replace.
only on one sida, or left side or on front or rear side.
right or left, 4. Detective turn signal relay, Replace.
5. Open circuit or high resistance between Repair,
switch and lights,
Mo flashing on occurs 1. Blown fuse in tum signal circuit. Heplace.
on both sides, right 2. Dpen-circuit or high resistance between Repair,
and laft. battery and switch.
3. Detective turn signal relay, Replace.
Flashing frequency is 1. Lights of a smaller wall rating than the Replace.
too low, or no flash- specification rating are used,
ing occurs on both 2. Drne of the lights on right or [eft side or Repair,

gires,

on front ar rear side is poorly grounded.

. oupply voltage is too low,
. Fuse sat loosa in place, resulting in poor

contact,

. Incomplete metal to-metal contact in con-

nector.

. Defective turn signal relay,

Flashing fraquancy is
toa high.

. Lights of a larger wattage than the

specification are used.

. Defective flasher,

15 -

Recharge the battery,
Repair of replace.

Repair.

Heplace,

152

Replace,

Feplace.




2-15. Spesdometer

. Delaclive oif pressure switch,

R

Haplace,

| Complaint Possible causes | Remedy -I_Paga
|
Faulty indication 1. Damaged speedometer drive or driven gear. | Aeplace,
2. Defectiva driva cabla, Replace.
3. Orive cable incompletely or improperly Sat right,
tied into the meter. |
4. Defective speecometer. Heplace. |
Speadometsr noise 1. Inadequately lubricated or detective cable.  Lubricale or replace. -
2. Mot encugh oil in transfer, Replenish, | 184 |
116, Water Temperature Motor
; F T
Complaint Possible causes Remady Page
Faulty indication 1. Incornplete metal to-metal contact in Repair and tighten,
terminal connactians.
2. Hecajver gauge defective (due to burnt Replace.
point of deformed bimetal element).
3. Defective temperature gauge. Replace.
Mo indication 1. Open-circuil. Repair 13 |
2. Defective receiver gauge {open-circuited Replace.
heat wire, deformed bimetal element or
pointer].
| 3. Detective termperature gauge. Replace. |
2-17. 0l Pressure Warning Light
' Complain Possible causes Remedy Page
Turning igniticn 1. Light bulb is blown. Replace.
switch on (for engine 2, Blown-off fuse, Replace. |
starting does not d. Defective oil pressure switch. Heplace. |
light this light 4. Dpen<ircuit between light and ignition Repair.
switch,
B. Open-circuil between [jght and pressure Repair, | |
switch,
Light remains 1, Mot enough ail in epgine o1l pan. Replenish. a9z
burning even after 2. Ohl pressure too low, Hepair or replace the Eo
engine starts up. AL,




2-18. Charge Waming Light

Complaint

Possible causes

Turning ignition
switch on (for engine
starting) does not

I light this light.

Light remains
burning even after
engine starts up.

2-19. Hom

Complaint

| Horm will not sound
off.

R

p—"

L Tud

Light bulb is blown,

. Blown-0ff fuse.
. Open<ircuit.
- High resistance in circuit wire due to lodse

cornection,

. Alternator is not producing full outpot.

Detective vollage regulator.
Ground-circuit formed betwaen fight

and the battery.

Remedy

Replace.
Replace.
Replace.
Retighten.

Repair.
Repair or replace.
Repair.

J8

147

Possible causes

. Blowrn-off fuse,
- Broken circuit wine.
. Detective horn,

Poor sound quality

Remady

Replace.
Repair,
Replace.

. Incamplete contacting action inside horn

switeh.

. Impreper point gap or burmt point inside

the harn.

, Cracked diaphragm.

Repair.
Repair or replace.

Replace.

a0 -

Paga
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3-1. Description
11 The engine s & water-cooled, in-line 4 eylinders, 4-strake gyele gasoling unit with its S.0.H.C. [single
overhesd carmshaft] valve mechanism arranged tar “v*'-type valve contiguration.

The single overhead camshatt [S.O.H.C.) is maunted aver the cylinder head; it is driven from crank-
shaft through timing belt. Unlike conventional overhead walve [0.H.V.) engines, this cngine has na
pushrods. Thus, drive for valves is mare direct and enables the valves to fallaw the crankshaft without
any delay.

Fig, 3-1

42 -



The distinctive features of this engine may be summarized a3s follows:

- Because of inlet and exhaust ports arranged for crossflow pattern, with valves locatad in W type

configuraticn, both volumatric and scavenging efficiencies are very high.

- The combustion chamber formed babween piston crown and cylinder head is of a multi-spherical type

shaped to provide squish, This teature is celculated to make available greater horsepower from a lessar
amount of fuel,

. The supparts for camshaft and rocker shalls are integral with the cylinder head, so that the valve

mechanism noise is markedly reduced by the struclural rigidity and, moreover, that the number of
valve mechanism parts is roduced, let alene a more compact size of the engine.

. The timing beft for driving the camshaltl runs quiet and is light in weight.

A high-grade cast iron is used for the material of the cylinder block. The hleck is shaped to present

deep skirts and retain greater rigiclity.

. The crankshatt is a one-piece torging, and is supparted by lve bearings tor vibration free running,

. Heating by hot water is employed for the inlet manifeld in order to facilitate fuel carburetion and

ensure the uniform distribution of the mixture. The higher combustion efficiency of this engine is
largely explained by this inlet manitald teature,

— 4%



3] Blowbhy gas recycling system
Blowhy gas passage is provided in the eylinder block to pass the blowhy gases from crankecase 1o oylinder

kead. In the head cover, an oil separator remeves oil particles from the gases before the gases are drawn
into the air cleansr,

Ol separates for blowdyy [jass

Carkiaretol

Bir cleaner

Fig. 3-2



3-2. Engine Services Not Requiring Fngine Remaoval

The following parts or components 4o not reguire endine removal 1o recaive serviices [replacement, inspec-

tian or adjustment]:

Part or Componant

Mature of Service

1. Spark plug

- Distributor

Replacement or

inspection

. Exhaust manifald

Aeplacement or

I Replacement, inspection ar adjustment

inspection

| 4. Ot fitrer

. il pressure unit

Replacement

Replacement

]

5
6. Cylinder head cover

Replacerment

. Rocker shaft

Replacement or

inspection

E
8. Rocker-arm
9

. Racker arm spring

Feplacement or

Replacement or

10. Cam shalt

Beplacement or

inspection
inspection

inspection

11. Cylinder heacl

Replacement or

12, Radiator

Replacement or

inspection

inspection

13, Coaling fan

14, Camshaft timing belt pulley

Replacement

Replacement or

inspection

15, Crankshaft timing belt pulley

16, Timing belt
17. Fuel pump

18, Carburetor

(18, Intake manifold

Reglacement or
Feplacement or

Replacemant

inspe Licon

ingpection

Replacemeant, mspection or adjustment

Replacement

20, Alternator |

21. Starter motor

22. Fan belt

|23, Water pump

24, Pulleys [crank, generator, Fan}

25, Timing bell cover

Replacement ar

inspection

Replacement ar inspection

Replacement, inspection ar tension adjustrent

Replacemeant

Replacement

Replacerment

26. Water hose

Replacemeant or inspection




3-3. Dismouniing the Engince

1. Loogen two drain plugs, one an the bottom
ol radiator and one on the cylinder block, to
drain the coaling waler,

2. Disconmect negative {—) and positive (4]
cords from the hattery terminals,

3. Remowve the lower portions of shrouwd panel
from the radiator.

4, Take down the radiator, afler disconnecting
th waler hoses from thermostal and watar
inlet pipo.

5. Disconnect the accelerator wire from carbu
retor body.

6. Disconnect the choke wire from carburator
bady.

7. Digconnect the air inlel hose from carou-
retor body.

8. Discannect the water hose {leading o the
car heater] from water inlet pipe.

8, Disconnect breather hoso frem cylinder head.

10. Disconnect the lgad wire froom waler tem-
perature gauge. This gauge is an the inlet
manifold.

11. Disconnect the coupler and white lead wire
from the alternalor termanals.

12. From the starter molor terminals, discon-
mect black/yvellow lead wire and positive [+]
battery cord.

13. Disconnect water pipe from the inler mani-
tald.

14. From the fuel pump, disconnec! hwo pipaes
leading to fuel tank,

15. Disconnect clutch cahle from engine mournt-
ing.

16. Segura-f exhaust manifold from muffler by
undaing the joint.

17. Disconnect the lead wire from @il pressure
unit terminal,

18. Undo the joint between transmission and
@ngina,

18. Pull off high-tension cord trom the ignition
el

20. Remave the nuts securing the engine mount-
ings to make the engine ready for remaval.

21, Take down the enging by operating a hoist
ing means.

N ‘L’ﬁhd‘ **:,*:w N,

Y l.'-.i

Thr:u.njhmt this MANUAL, the tour cylinders
of the engine are identilied by numbers: Ng, 1,
Mo, 2, MNo. 3 and No. 4 as counted from front
e,

Fig. 3 3



3-4. Engine Disassembly
B

jﬁw L

Hemowe distributor assermbly

Fig, 3

Remove fuel pump.

?h e L '-\._ Bl .\, -\.‘.
 that tha'gi!;r‘w'iﬂ@ ﬂﬁuﬁlq: ﬂr;a;} :
ﬂ-ﬁﬂmfr h- “'T‘ SEAY AT

Carry out engine disassembly in the following
SEUENCE:

Loosen drain plug and dram out engine oil.

Fig. 3-7

Take dereen distributor caze,

Fig. 3.4

Remove clutch cover.

Fig. 3-8




Remove cooling fan

Fig. 3.9 Fig. 3-12

Take down alternator.
Remove crank pulley similarly, with special tool
& (0991697310) hitched to flywheel so that

crankshatt will ot turn,

Fig. 3-10

Remowe allérnator mounting stay.




Remove putside cover on Liming belt. Remove Liming belt.

| Ak

L]
Fig. 315 Fig. 3-17
Rérmowve timing belt tensioner, Rermuove the camshaft timing belt pulley, with
; special tool e (09930-40113) artached, as
CAUTION: Sebheni el asn shown, to lock, the camshall,
Before rsmm.-mg the t-ens;ﬂnﬂr e surt- 108 : S R e
bring the crankshalt keyway (1) to the left ; :3-?% i A s e
| 4 piston crown hitting e vaivas up bove. L

" Mever rotate crankshalt utt] nyﬁrﬂjer J,-.Eﬁd
,,‘_ﬂr m:kar arm shaf-rs Are rp,mwed :

Fig. 315

48



Simtlarly remove the crankshaft tming belt Remove oylinder head front side case.
pulley.

Fig. 3-22
Fig. 3-13 Remoave walar purmp case,

After removing the pulley key, take out timing
belt guide.

Fig. 3-23
Femove exhaust manifald cover,

o ——

Fig. 3-21



Take oft exhaust inanifnld and jts gasket.

Fig. 3.05

sing special tool & {089915-47310), rermove il
filtar.
Bore. e
’&a tamfui Tt 10 .s;:rul mamr wmw !
~ moving the hﬁ.er

Fig. 226
Crrawy b',fpass hose off inlet I'I"lilﬂtfﬂhj

Fig. 3

N

Take down mlet manifold.

| ER.
B P B

Fig. 3-28

sevier and remove water inlet pipe,

Fig, 3-29
Take off oy linder hesd cover,




Loosen the 8 wvalve adjusting =sorews Tully,
Leave the screws in place.

S e e
ol

Fig. 3-3

Loosen rocker arm shaft securing screws:
there are 10 screws.

While drawing out rocker arm shatt, separate
valve rocker arms and rocker arm springs.

Remove camshaft thrust plate, and draw cam-
shaft out tovsard Mmont e,

Fig. 304
Remove cylinder head.

Use valve hifter A (09916-14510) to compress
the wvalve spring in order to free valve cotter
pieces for remowval. In this way, remove valve
spring and valves,




Remowve flywheel, using special tool (&) (09916- As the first step of crankshatt removal, remove
973100 as shown. the connecting red caps for No. 2 and Mo, 3

3 P - eylinders, and take aut pistons, sach complete
with its connecting rod, from cylinder head side.

Flg. 3-37
Take down oil pan.

T

------
T el A e D

Fig. 3-38

Remove oil pump strainer. Fig. 3-40

Hermove the connecting rod caps for Mo, 1 and
Mo. 4 cylinders and, as mentioned ahove, take
out the pistons and connecting rods.




Remove ail pump case, From each piston, ease out piston pin circlips, as
shown.

Fig, 5-42

Remove oil seal housing.

Fig, 345

e
A

P e
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s e e
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- ==t

Fig. 343

Hemove crankshalt bearing caps, and take out
crankshatt,

g 34
Vi i



3-5_ Engine Maintenance Service » Flatness of gasketed surface:
R Rl *‘:"“ % Using a straightedge and thicknoss gauge,
”E

i i'ﬁ,.i:-" i‘ﬁﬁ*#ﬁr}i
=;;*' Mﬁ;ﬁf;*% check the flatness at a total of 7 locations, |f

the limit, stated below, is exceaded . correcl
the gasketed surface with a surface plate and
sandpaper of about #400: place the sand-
paper on and gver the surface plate, and rub
the gasketed surface against the sandpaper to
grind off high spots, Should this fail to
reduce the thickness gauge readings to within
the limit, replace the cylinder head.

Leakege of combustion gases from  this
fgasketed joint is often due to a warped gasket-
ed surface; such leakage results in reduced
poywer output and hence a higher cost of fusl
par kilomatar.

Cylinder head -
# [e-carbon the cylinder head: Limit on flatness 0,056 mm (0,002 in-]T
Deposits ot carbon will be found on its com-
bustion chamber surfaces and exhaust ports.
Remember, overheating tendency and loss of
output are often due to excessive carbon
accumulatinn Du-:arbl;ln the wvalves, tog,

T T
%E Sl 3\‘?\1\

Fig. 3-50



# Fiatness ot manifold seating Fanes: LERmy Stunard | Lfmirt
Chack the seating faces of cylinder head for

manifelds, using a straightecdge and thickness Aackar arm 1.0, 1-::;:2:[; 13.:_:25 mm . ‘
i % ' -ChlHT
gauge, n order to determine whether these irt.| -
faces should be corrected or the cylinder head Rackenarm shaft drg, | 74985 - 14.980 mm .
replaced. (0629 - 0,550 in.|
o = ik Q.06 - 0.0495k ruep 0.07 i
| Limit on flatress | 010 rmm {0,004 in) AT o 1003002 - 0.0018 in.) | (0,0027in.]
shatr —— P e
Q.08 - 00E0 mm LT srm —|

cigarance | Fxhgyss

002 - 00016 ind | 00027 in)

e Chack g exbaust manitold sear i‘me Fene
Fig. 301 iz s

Fig. 3-83

= Rockerarm shaft deflection:
Using "V blocks and a dial gauge as shown in
Fig, 3-%4, check the shaft for straightness in
terms af deflection. 1f the limil is exceeded,

carrect it by cold working with 3 wooden
mallet ar replace it.

| Deflection limit | 0.06 mm [0.0023 in.)

Fll:g_ FR2 Thecking inlet masitald ﬁ".H'."ng tane for
Hatness

Rocker-arm shaft and rocker arms

& Wear:
Check these parts for wear and, as necessary,
replace them. The extent of wear is deter-
mined on the basis of two readings, one on
rocker arm 1.0, and the other on shaft diame-
ter.

— 3G -



» |f the tip (0 of adjusting screw (2 is badly
worn, replace the screw, The arm must be
replaced if its cam-riding face (3 is badly warn.

FI'-I;r, '3'55

* YVisually examine each rocker-arm spring for
avidence of breakage or weakening. Be sure
to replace springs found in bad condition.

VAV VAV, L YAV AT
AV VAV/ I VAV I AL

Fig. 3-586

Valve guides

¢ Lsing a micrometer and caliper, take diameter
readings on valve stems and guides to deter-
mina the stem clearance in the gquide. Be sure
to take a reading &t more than one place along
the length of sach stem and guide, as shown
in Fig. 357,

A

Itum Standard L Imit
i BE.BES - B.AED run
s 40,2742 - 02748 in.)
sterm B,5ns - K90 mm L |
dameter [ EXAIE 5 aome 52744 in)
: 7.000 . 7 015 mm g
Walve It {02755 - 02761 i |
gulde : -
1.0, PRI 10030 - TS mm
= I327E6 -4 3TET in
| N0 - 0.050 mm AT mm
Stermto- | IMIE 40,0008 - 0,0019 0.} {0.0027 in.)
Gu kA
clearamos e 0030 - 3040 mm 0 THF vy
! (00012 - 00023 in,] 00036 in

Fig, 387

If the caliper like the gre shown in Fig. 3-67 is
not available, check the end deflection of the
valve stem in place with a dial gauge rigged as
shown in Fig. 3-68. Move the stemn end in the
directions & S and determine whether replace-
ment i5 necessary or not, by referring to these
limiting values:

Inlet |u 12 e 100047 in |

Walvn sTamm ard
dafl potion

Exhaust ||:I.1E- mir {0 G063 b

Fig. 3-58



* Valve quide replacement:

Valve guides arg shrink-Nitted. The methad of

rermdwal and installatwon 15 as follows:

1} Using the guide remover @ (0893 16-44 5104,
drive the valve guide out to remove it fram
the top side of oylinder head,  Aller
driving the quice out, ream the guide hole
wilh 4 12 mm (0472 in.1 reamer {Special
tool 09916-373101 to remove burrs, mak-
ing sdre that the hole diameter after ream-
ing cames within this range:

il 12 030 - 13 098 mm

(0ATIE - 0AT1D ing

wWalup gnle aale
ciamrter

Exhaus:

Fig, -5

21 Heat the cylinder head uniformly to any
where between 80°C and 100°C 1767 F
212 F) so that the head will not distort,
and drive the oversize quide inta the hole
with the valve guide installer set & (09916
57310 and 09916-57320). See Fig. 360.
Be sure to carry out this step specdily so
that all quides will go inte the eylinder
head in steady temperature state.

0.03 mm JU00E2 ind
15 mm 125490 al

Warve gu ke Gueaien

Walwe guita protrasicn L

e U Sk R
j-"::. i) .-'-"\:::l-.-!?l.-!' "ﬁ- -;:'.j-\.--'
?"5_ L R T
R | L
+IE|':-+ -.. s _.-. i .- _|- .. -.. ; = .- ...- Ak =, %‘r" k. ._.:-.
:r:‘: A | . r j:. "' LRl ik ! P]:#-.
:-:\-f_-; [ '. i _|'\:'5 : q.' ;?!'j‘ {.:!;fﬁa- 3 .E: ﬁ EE;?:E _|Em.'!|:'._|-\.
e . "I i o
i =t P J .-"‘:" h':':_r:;r?? j" S .\,n;\-_r'"‘ ?""r..' PR
bl R e e

]

d) Cherk all walve quides in place Tar 1D,
and, il the 1.0 reading compared with
the stem diameter reading indicates too
small a radial clearance, ream the guide
1.0, with the reamer & (09916-34520),
as shown in Fig. 3-81,

Valves

# | nspecl each valve far wear, burn ar distor-
tion at its face and stemn and, as necessary,
replace it.

# Measure the thickness & of valve head. [If
the timit given to this thickness i3 excesd-
g, Lhe valve must be replaced,

“alve head thickness 3

Sardaod | Lirrie
R TTY OB mim 10,0736 0]

08 -1.2 rmm
03T - 00dT e )

Exh uurti 0.7 i IO M5 ia |

45" o
Flg. 362

— SR =



# Check the end face of sach valve stem for
wear, This face meets the rocker arm
intermittently  in operation, and might
become concaved or otherwise rregular.
As necessary, smoothen the end face with
an ol stone and, o Uns grinding removes
the end stock by as much as 0.6 mm
{0.0186 i} {as measured from the original
face), replace the valve,

Lirmit an stack allowanos

of valve stem end face (0.0196 in.]

0.5 mm ‘

Replacement valves have their stems machin-
erd 1o the following diameter ranges.

Ctandard . 6. 855 8.980 mm
P | (02742 0.2748 in.)
stem Eihayer | 6:855-6.870 mm
diameter [ FXMEYSL | n 9998 09744 in

# Check each valve for radial rupout with a
dial gauge and V" block, as shown in Fig. 3-
63. The abject of Lhis check is to determine
whather the walve stem is true and square
relative to the head.

Limit on valve head |
tacdial Funeu

If the Limit is -axr:.a-&d&d do not attempl 1o
correct the stem; replace the valve, instead,

.03 e (003 2 i |

Fig. 363
Valve seats

.: [T . # ..| p.:"l".,l I!.:'.: :
s fﬂf *J’}i’”’ﬁ fﬁ*”}“&ﬁf’;‘%ﬁfﬁﬁﬁf

— 50 —

# Scaling contact width:

Produce a contact patiern an each valve in the
usual manner, namely, by giving a uniform
coat of rod-lead paste to the valve seat and
by rotatingly tapping the seat wilh the valve
head. The valve lapper (the tool used in valve
lapping) must be ysad.

The pattern produced on the seating Tace of
the valve must be a continuaous ring without
any break, and the width (W) of the pattern
must be within the stated range,

Starelard suyling welth Intake |
1.3-1.Emm

105 :
(] .n = N n.
paLtarn an valve face Falmnist 12 - D.0530 in.1

M. rewealed by cortact

5
i TR T

Fry. 3-55



# Valve seat repair:
A valve seat not producing a uniform conlact
with its valve or showing a width ' of the
seating contact that is ott the specified range
must be repaired by regrinding or by cutting
and regrinding and finished by lapping.
MMEXHAUST WALWVE BSEAT: LUise 3 valve

seat cutter ta make three cuts in the order
illustrated in Fig. 3-67. Three cutters must
be used: the first for making the 157 angle,
the second for making the 75% angle and
the last for making the 457 seat angle. The
third cut (33 must be made to produce the
desired seat width Aw)

Seal widthWifor  1.3- 1.5 mm
exhaust valve seat | (0.0612 - 0.0590 in,)
I —

s 4 : s S g

Fig, 386 Valve ssat curning

it I
el i (18
SRR I,' . LRREEE
B o e x I"E_l 5
=1 I o
-g-:-?-:-ﬁg-a-%-a- S R LS _i,\_ ‘5_-.
Lo e e LY 145
sEmna o &
PR g c
oo a0 Dn e D] o0 O] o e g
He i i
TR =
:-+-5H-:-+E¢c:-=':-=' .H_3__.
A s !
ot ""-Fi N i
pEiErare Lol .

i T

Fig. 387 Valve st angles for axhaust valva seal

2y IMLET  WALVE SEAT: The cutting
sequence is the same as for exhaust valve
seats but the second angle differs, as will he
noted in Fig. 3-64.

Seat width Wifor 1.3-1.5mm
inlet valve seat 10.0512 - 0,050 in,)

L ————

s
-

e e e
e RO i diiene e
I =4 £ -
i W ani i
oen e
{1 ag”

Fig, J-68  Vilue seert armgles for inled v seat

3 VALVE LAPPING: Lap the valve on the
seat In two steps, first with a coarsesize
lapping compound applied to the Tace and
the second with a fine-size compound, each
time using a valve lapper according to the
usual lapping methad.

Fig. 3-68 Appiving lanping compourd to valve face

— B -



Fig. 3-F0 Contact pattere (uniform in width

Valve springs

Fig. 372 Checking the spring for prefoad

# Referring 1o Lhe criterion: data given below,

St & Spring sgqoanensss:
check to be sure that each spring is in sound
o i se a sgquare and surface plate to check each
condition, free of any evidence of breakage or i fa 5 int Far
waakening,  Remember, weakened valve EI,?'";:JI 3?;1&;1“ 'ntﬁ;”;:;ﬂf I.Izlfr:ﬂmrr?m
springs can be the cause of chatter, not tw a;'n:; thi uﬂlra ,ETHE A I?;T
misrtign; the possibitiy of raducin te poyer It 3 Dard Hlese e i o i B
output due Lo gas leakage caused by decreased B e u eI
sEaling [Iressure, R :
Valhe spring square- | 2.0 mm
lmam Standard Liarid gt ".li: 10.079 in.) _|
el a7.7 46.5
; F im SO TETY
spring fres ) : P
| leng 1.8/ in,) {1.8307 in.| ke
Wil 26 10 kg for 24 kq tar
ipring 40 mm 40 mm
praload (67.3 - 68.1 i, 1525 ik
1.67in. BT in. —_—
| | H ln 157 in.| ==
==
=
e
:-':EE e i*""":‘"'“""l'-:ﬁg..:'fﬁﬁfgﬁt i:a.'\-::;:-c:a
g
Fig. 373

— 51 —



® Jourmal wear:

Measure the journal chameter in two direc-
tions at four places 1a oblain four readings on
each journal; and check the journal hores with
d oylinder gauge, as shown n Fig, 377,
producing four readings an each. From these
readings, compute the radial clearance [cam
shatt journal clearance]. If the s2rvice limit s
exceadsd by any of the computed radial
clearances, replace the camshatt and, as
necassary, cylinder head, too.

Frort

ltam Stanciard Limit
dnuenal Q.050 -0.091 rmm 015 mm
cluma e (0, EII:IEE:- 0 0038 in. I i0.006S in. )

Fig. 278

Cylinder block
¢ Flatness of gasketed surtace:
By the same meathod that s prescribed for

[

S

L,.| L

Camghate jaurmal d's,

A4 225 ~ 44 280 mm
1.7411 ~1.M421 in|

b a4 220 - &4 DB
(2.7417 - 1.7421 in}
dd 025 - 44 060 mm
(1,7332 ~1.73d¥ in}

a; AZ A2G ~ A3 AN o
B TS - 1 TR

ik

.3 @26 = 42 550 mm
"1 TIFS =~ 1.7185 'n)

T 479 12E ~ A3 AG0 mim
I e i1.7DHE ~ 1 T1E inl

il

il g ]

'l;r| r ‘1
i

Jaurnal vore da.
44300 ~ 44,316 mm
117441 == 1.7447 in!
&4 BER - a4 ATH
11,7447 -1, 7447 in]

F‘l‘-h?u I-\.II.‘I

fir =

A4 100 44,198 mm
(1.7362 ~1.736% in)
A% 900 - 4% 816 nu=
11, T8 =~ 1 V23R i)
A3, 0 = 43 TE vem
11,7205 ~ .72 100A)
A3.600 - L3515 nm
01,7196 ~ 1. 1132 an]

— 6% =

| Lirit aon flatness

checking the flatness ot the gasketed surface
of the cylinder head, check the top face of
the cylinder black tor tlatness and, it the flat-
ness is found o exceed the limit, maching the
face with a surtace grinder.

0.05 mrn 40.0020 in.)

F:g.'.'-

s Cylinder bora:

Using a cylinder bore gauge, measure Lhe
diameter of cach bore in teo directians, lon-
gitudinal and transverse, al three places, top,
middle and bottom, as indicated in Fig. 3 80,
to obhtain a total of 6 readings. On the basis
of these readings taken on each bare, deter
mine whether the maximum difference in
diameler between any two bares exceeds the
limit, 1If the limit, stated below, is exceeded



ar it the bore wall is badly scored or burned,
re-bore all cylinders to the next oversize and

us2 oversize pistons In engine reassembly.

.Piﬁl.un aversize 10.25 mm mUDQB in.) |
0.50 mm {0.0796 in.}

When replacing the pistons or installing
oversize pistons, be sura that the pistan ta-
cylinder clearance comes within the stated
range:

Limit on difference
in diameter bebwesn
any two cylinders

0.05 mm
(00020 in,)

| F'ia.tun-m--:'ylinder 0.040 - 0,050 mm
clearance {00016 - 0.0020 in.)

Piston and piston rings

* Piston diameter:
Piston-to-cylinder clearance, mentioned
above, is equal to the bore diameter minus
the piston diamater, which is to be measured
by mersuring at the level of the piston in the
direction transverse to piston pin axis, a3
shown in Fig. 3-82. This level 5 from the
skirt end is 30 mm (1.18 in.} high,

61.8960 - 61.975 mm

Standard (2.4393 - 2.4399 in.)

Piston Eé%m;ﬁ.l 62.210 - B2.225 mm

diameter | [0.0098 in.) (24492 . 2 4498 in,)
OISR | 52480 - GZATE mi
(0.0196 in } | {2:4590 - 2.4596 in.) |

£

Fig. 3-82

* Inspect the outer surface of each cylinder for
evidence of burn and far scratch or groove
marks. Minor flaws can be removed by grind
ing with fine-grain sandpaper.

* Decarbon the piston crown and ring grooves,
using a soft-metal scraping toal,



= PFisten ring end gap:
To measure the end gap, insert the pistan ring
into the cylinder bore locating it at lhe
lowesl part of the bore and holding it frue
and  square; then use a thickness gauge Lo

measure the gap, |f the gap measured pxceerds
the limit, replace the ring.

Iraem Etardard Lirnit
Fistan Topk2rd | 0A5-035mm | 07 mm
rire sirags (00069 00137 i | 100275 in.d
=3 SR Y |2 STl B I,
030 - 0.5 mm 1.E min
e e il rin ;
| SRR NEENE | ¥ |ioo1e opasa | 100708 i
Fig, 3-83 5 '

# Ring clearance in the groove:
Lising a thickness gauge, check each piston
ring in its groove for side clearance and, if the
limit stated below is exceeded, measure the
groove width and ring width to determine
whether the pistan or the ring or both have to
be replaced.

Itesm Standard | irni
Aing [ Top 0,03 - Q47 mim D17 mm
clesrance | ring  (DDG1Z-0.0027 ind (00047 in.)
in thr: 2rd L.03 - 0006 rum 0,18 mum
QrtHve rirg  1DOQ0E - 30023 in.l 18003 in. |
T i e —
I 1
147- 149 mm
T i
i I0.0576 - 0.0BAE in}
Piatam ring 3 147 198 s |
thickness | T8 g i0.057 - 0.0BEE in.l
[ il ri 0,95 mm
e 100177 in.|
. 1.6T 1.84 mep
T fi (00598 - & 0608 in .l |
-F“I'g firia- 1.51 -1 8% mm
2red
enve width B I0.0SEd - 00602 in |
S B :.ﬁ'l - 283 mm
ail
AT IG.1106-0.1174 in |
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Ci

necting rods

Big-end thrust clearance:

Check the hig enc of each connecting rad far
thrust clearance, with the rod fitted and car-
nected to its crank pin in the normal manner,
IT the clearance measured is found to exceed
the limit, the connecting rad ar the érank
shaft, whichever is responsible for the excessive
clegrance, must be replaced.

ltemn Branckard Lirnd i
I': n--a_n':l 0,0 . 0,70 mm 0,30 mm
SAFLIzE [2,003% - 0.0078 . | 100118 in.)
cleararie

Fig, 3586

[ 1.9k - 2200 mm
(0.864 0856 n.)

1 Width of hig end
(55 Waddth o erank
i

2210- 2215 mm
| (LA A - DR i

Connecting rod alignment:

Mount the connecting rad an the aligner to
check it for bow and twist and, if the limit 13
exceeded, replace it.

Limit on bow 0.0% mm [0,0020 in.)

Limit on twist |[I'.'||:|='nm (30038 in.)

A

® [nspect the small end of rach connecting rod

for wear and cevidence of crack or any other
damage, paying particular attention to the
condition of its bush. Check the piston pin
clearance in the small end. Replace the con-
necting rad it its small end is badly worn o
damaged or if the clearance checked excesds
Lhe limat.

ltam Lrandard Limnit

Pin elear- =——

L 00030016 mm | 0.05mm

simalt =il 100007 - 0.O006 in} | (L0020 .
= ———

Small-end 1,13, 16003 - 16011 mm

Ill.I:i:th_I'I - DE-:'IIH in.l
15905 - 160080 mun
| (0,625 ¢ - [LE2YS in |

Piston pis rlia




Connecting-rad big eénd bearings

¢ [nspect the bearing shells for signs of fusian,
pitting, burn or flaking and observe the con
taczl pattern.  Bearings found in cdefective
condition through this inspection must be
raplaced.

E»:-M*”
R
f’j.

* Cfﬂnkpm—tn bearing clearance:

Check this clearance by using fuse stock or,

preferably, PLASTIGAGE., Here's how to

use PLASTIGAGE:

1) Prepare, by cutting, a length ot PLASTI-
GAGE roughly egual to bearing widch amd
place 1t axmally an crankpin, avoiding the
oil hole.

2} Make up the big end in the narmal manner,
with bearing shells in place and by tighten
ing the cap ta the zper:if'ir:atinn.

e

I-:q.? ; ﬁ n i h_-'fJ-l'i.-. ; e ..; -.I.
Jial clearance - AL 'ﬁ'ii""‘? &!::
' i e iﬁ-t?d.' ﬁd’ﬁﬂaﬁgﬁ S
Bearing cap 280 - 3.20 kg-m

tightening torgue

(20,5 - 23.0 |b-ft)
ol PP Ty SR -E -'\H:'
:fﬁ%@ s j;'i‘?grgfﬁ . ':H' ::!:'.-'f'jé" !-I!F-'i""' i J::,

e

& =

i_ Radial clearancs for

3] Remowe the cap, and measure the width of
flattened PLASTIGAGE piece with the
PLASTIGAGE envelope scale. This meas-
urement must be taken at the widest part.

Item | Stunciard L irnie —l
Crankpin . -

[.10240 - 0,040 mm 0LOA0
[ to-bearing A
BlRArARET 0.0002 - 0L0O1E ] | (00031 in |

Flg. 3-90

A1 IF the limit, indicated above, is excesdod,
re-yrird the crankpin 1o the undersize and
use the undersize bearing, both of which
dree slated below:

Baaring sizg Cranbgin digme bar

o 37 5085 - 38.000 mm
‘ il 114064 1,4060 in.)

?:E.E;:.Eﬁ?s?-'-n _ 37.735 - 37.750 mm
Slreei ! (1.9HBE - 1 4862 in)
?1 ]hif;”:rgﬁm } 37 485 - 37 500 mm
| u'-;dersizé LD (14T - 14765 in,)

S e —j

Where undersize bearings are used, the
clearance specification 15 shightly lenient:

0020-0070mm |
0000 - Q002F in.l

wndersize Learing



Crankshaft

& [Deflection:
Chack the crankshaft for deflection, as shown
in Fig, 391, and if the dial gauge resding
exceads the limit, repair or replace the crank-
shatt,

Limit on erankshalt 006 mm
deflection {00023 in.}

Yool M.-__.-jl: ,__::: :\-::;-i-.-'-

:"':%‘_i.‘%*"f .. .

Fig, 3-971

# Crankshaft thrust play:
Measure this play with crankshaft set in the
eylinder black in the normal manner, that is,
with the thrust bearing fitted and the bearing
caps installed. Use a dial gauge o read the
displacement in axial {thrust) direction of the
crankshaft. |If the [imit is exceeded, replace
the existing thrust "bearing by the owversize

Q.
I fern Staradari __Lir'n-it |
Crankshaft 013028 mm (1. 35 mm

thiust play 00061 - 00110 in.| | (30138 in.|

[E—

?.ﬁ-ﬂh mim
; r
=R (00984 in.)
Cluprsize
Thikness of crank 0.125 mm fﬂﬁfgugm :
shaft thrust baaring (00045 1) . in.)
Thersize
€250 mm 2,628 mm
| (00088 in,) (01833 in.}

430 4.80 kg-m
1315 - 345 Ib-ft)

Tightening torgus
| for cap bolts

Tightening torgque Tor the bolts securing the
bearing caps is specified.

Fig, 3-92

& Dut-ofround and taper {uneven wear):

An  unevenly worn crankshaft journal or
erankpin shows up as a difference in diameter
at a cross section or alang its length {or both),
This difference, if any, s to be determined
fram micrometer readings taken as shown in
Fig. 3-93.

It any of the journals ar crankping is badly
damaged or if the amount of dneven wear in
the sense explained above exceeds the lmit,
repair (by regrinding) or replace the crank-
shaft,

| Limit on unaven wear 0,01 mm (0.0004 in.J]




Crankshaft journal bearings
= Inspect the bearing shells for signs of fusion,
pitting, burn or flaking and observe the con-

tact pattern. Defective shells must be replac
Ed

}u‘l‘n:-:ﬂ.- g::,%"'&"::{!:ﬁ _.:' .\_.5.5'" ,ﬁ.l‘P"’ ;l. ,c:..-re
ff‘ﬁ*%ffgﬁf $ -r ? A o ;,;vfj
i .I' 'I"I':i ._': I.| ﬁ"f!'
g weith -

i R
fﬁ; :.r"li" f{':-;:ff?:f!

:--'- -:-!-k":'?':-uﬂ':
- Juurnal-m-bearing clearance;

Check this clearance by using fuse stock or,

preferably, PLASTIGAGE. The following

method is hased on the use of PLASTIGAGE:

1} Cut the PLASTIGAGE stock to the requir-
e length {equal to the width of the bear-
ingl, and place 1L axially on the journal,
avoiding tha ail hale,

20 Mount the crankshaflt in the usual manner,
tightening the bearing caps to the specified
torgue value, {1t is assumed thata PLASTI-
GAGE piece is pinched at each journal.)

Do not rotate the crankshalt when FLASTI-
GAGE is in.

Tightening Lu-r;']u:-!- 4,30 - 4.80 kg-m
tor cap haolts (315 - 34.5 Ib-ft]

Fig. 304

A«

3 Remave the caps and take oul the PLASTI
GAGE pieces, which are now flattened.
By relerring to the envelop scale, measure
the width of the widest part of the piece,
and determine whether the radial clearance
checked (obtained from the PLASTI
GAGE pirce] is within the limit,

Irem Standard [ Limit

Jdournal

to-bearing U1.020 - D.04% mm 0.08 mm

lesar s rizes {0.0008 - 0.0016 in.) (0.0032 in.)
I— i

Fig. 05

) If the limit is exceeded, regrind the jour-
nals ta the undersize angd use the undersiza
bearing.

Eoaring size ._In::u ol Lluamntqr

AH HEEE - BOLO00 mum
[1.9G79 - 1.9655 in,|

48,736 - 49.750 mm

Sandyrd |

0. 25-mm undarsire .

ADLOCEE () (1.2580 - 10686 in.|

3.50-rmm undarsize -'19.!1-.35 49,500 r;ﬁm_l

(ELA15GE in.| (1.94B82 - 1.9488 in,)

Fadial clearance |

b b aa 0,020 - 0.070 mm J
: (00008 - 0.0027 i)

kraaring



Flywheel

# Ipspect the friction surface—the surlace in
contact with clulch disc=for wear and
damage. Maost of surfane flaws, il any, can be
rermoved by simple machining. A& badly
damager flywhesal must he replaced.

# Face runoutb:
Check the flywheel for face ronout with a dial
gauge, as shown in Fig. 3-96, Be aure that the
runaut iswithin the limit.

0.2 mm 103078 in.}

Limit on runout

Fig. 3-D6

= Ring gear tooth wear:
Inspect the testh for wear and for evidunce
of crack, chipping or any other damags.
Replace the ring gear if its teeth are found in
bad condition,

il seals

Carefully inspect the oil seals removed in digas
sembly, examining the lip partion <0 of esch ol
seal for wear and damage. LUse of new oil seals
in reassembly is recommendad.

Fig. 387

Timing belt and timing pulleys
Inspect the belt and pulleys for wear, cracks and
:-:igns- of failure. Replace them as necessary,

Fax it t.i'*-.-qé.hﬁ:-:r-.? e T -,,-.c- ,_-.-.1.-
- i!:;? '5--:--5-:M'Q‘T§‘-a:“5':-":--:--"¢- T
F Fl'.;_. :':*!‘i.“"x'-'s'ﬂ:'F-"}-\! s 'h!- i--\x.-'- .-"h,-;-\:-\.-\-.. .--\.-h:\.. X
'-"-:
-5-'~‘a-
;'f

oo Ve

:

:.'-.-t--:-.-.-

;q.é:.ﬁ. _-,. i'k‘k :Eﬁ'}tﬂxjﬁg—&ﬁﬁdac -.-'

e g R i

s SRR

;?'gfﬂtﬁ?ﬁﬁﬂ 5 and Wﬁﬁm*
l'l 't ""'hv

| b kept clean and | and water.

fL oS R VA T TR B -'1""":"41'?&-!-! !-J'-':- LR E‘.:‘"
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Tightening torque data
This 15 a listup of important Lightening jobs
identified by parts to be secured:
What 1o tahilen . ki-m [
Cranksait bearirg coe ol 4.5-4.B A1E-2E
Connaeringron haaiag gt 28 32 Q08 - 23,0

Cramksaait gullisy Lyl GB.0 . K.O AR5 -43 0
Flywiheel bals 40-45 RO-33 5
Cylincpr Ppad bal E.E-G.O A0 - 345k
Spark plug 20-%0 146-715
Camshatt pullay ba't E0-E.0 AG.E - 434
Walar acljusting . put 1.E-20 I 11.0- 'I_-I:I 0

B i

et o Lightan kg-im . | Ih-11
Ol drgin plug F0-75  145-140
Dl pan secaring bal fd-05 q40- 315
2l Filkar 10-15 75-10.5
Sl Filear arand P R | 145- 16.0
il Eresiure wunis 1.2-15 9ad- 10k
Tirmng bl v cowm bsly 2304 2.5
Coplinclar fiwad porser bodr 3oy [ *4- B0

Engineg reassembly is the reverse of engine
disassembly as far as sequence is concerned,
but there are many remssembling steps that
invelve measures necessary for restorimg the
enging as close to the factory-assembled condi-
tion as possible. Only those staps will be dealt
with.

Crankshaft

Be sure to oil crankshaft journal bearings as
shown.

Flg 3-89

Thrust bearings for the crankshaft are an item
prang o escape the serviceman’s attention:
be careful not to leave them out. These bear-
ings go inte place with their oil groove side
tacing the crank web,




il seal housing

Thiz housing demands a new gasket: do not re-
use the gasket removed in disassembly.  After
halting the housing to the block, the gasket
edges might bulge out; if so, cut off the edges to
make the joint seam flat amnd smooth: use a

sharp knife. After cutting, apply SUZUE]
BOMD Ma. 4, as shown,

Tern eTLIe Rt
- L R
i '1-::-::-'3:"?“.,}.-.
TR T j}hﬁ{é% i
T:_Rx:_,::_,._,:.,_,:,:,-w-e:'. P

Wy F,?Ch-.:;'ﬁ:-:'::-'-'--ﬁ e

Fig. 3-107

When fitting crankshatt bearing caps to jour
nals after setting the crankshaft in place, be
sure to paint the arrow mark {on each cap) to
front side, Fit them sequentially in the as
cending order, 1, 2, 3, 4 and 5, starting from
front {pulley] side,

Tightening torgue 4.3 - 4.8 kgm
for bearing cap bolts (31.5- 34.5 |b-ft)

Gradual and uniform tightening is wmportant for
hearing cap bolts, Make sure that the five caps
become tight equally and uniformly progres-
sively to the stated torque value,

.-I.
e s e R o,
hﬁ! T Y i
.Hq' L e i
I
T ﬁ;l_ ﬁ.i,.!ﬁ!."ﬁr.-
LOLLES) '-:-::E-a-'\- LR LR

Fig. 2704




Qil pump

The gasket tar oil pump case must be new, Ag
in the case of il seal housing, cut off the gasket
edges with a knite to smoathen the joint seam,

After cutting the gasket edges, apply SUZLK]
BOND Mo 4.

— T3 —

Piston and piston rings

POSITION OF PISTON RELATIVE TO CONM-
MECTING RQD: The arrow OO on the crown
points to front {pulleyt side, and the ail hale
cames on inlet port side, See Fig, 3-107.

R
-\. . : llrl {;}‘i 1- 3 : . 5 y f.ﬁ':'% Q‘:ﬂr’ ii':..
L e F1IHE A0 SO -.£| '“.'l
e
e A I.. - & _. I‘*I. .I_-_:I.-I:- __ﬁ:"'.l N r - 2y .:_
|_:_'|
."'-.- -.:.'l
e "'L‘fi
a_ 4
Rrsr girla Frone ige

Fig 3107

Before fitting rings to pistan, check to be sure
that Tirst ring has RM mark and second ring R
mark. After mounting the three rings, distribute
their end gaps as illustrated in Fig. 3-108,
Remember, the marked side of cach ring [1st

and 2nd) comes on tog side,

'é-:’:-k'b-h“ e ' o ) "‘" ﬁl *:-.:f.._ EFPERE -h,ﬁ-a-,vw-:
SRR
.:'?E : s I S . 7 %%@ﬂ* ___:
b e
B=oo
H
[ ripey spsc=r gap _-E
., EX E:l
Tl rird rail gap
2rd ring gap

~Front mark

L1l 7iFg rail gap

Flg. 3108



lUse of the piston ring compressor & [OH916
773100, Fig. 3-109, is mandatory in inserting
pistons into cylinder block., LUsing this com
pressor A0, feed the piston and connecting rad
combination inte the bore from the pasketed
surface side of block, starting with MNe. 1 and
Mo, 4 cylinders, while the crankshatt in place is
o turnod as to hold No. 1 and MNa. 4 crank-
pins at bottom dead center. Install Mo. 2 and
Mo. 3 combinations similarly.

Pay attention to these reminders:

& Paint the piston crown arrow to front side.

» Be suyre that the number (marked on Lhe
crown at the time of disassembly) tallies with
the cyhinder number.

¢ |iberally oil the big-end bearings before fit
ting them to crankpins.

# (1il the hare just hefore fesding in the piston.

e e --,'\-'-\.--\.-,.-

EAUT1E1N L '..;ufJ::#x g
g the plsﬁiﬁ -afrl:E mnne&thg rad cor c?i‘ﬂ?“'

tian goes lnip the bore, the rﬂﬂ ight
" hiteh  onto ﬂ'ﬁE oylinder J.E"HF Iﬁf,mﬁé;;
;wmu] In m.mh o casa, do not attampt to
fmﬁ:ui glﬂﬂn im If any hitch s felt, look |
into uﬁdﬁr cmﬁhﬁmhw:ﬂw:i‘a war !:ai“

KR 3-. R

ﬂ'.ieri:l-.l;l _”"-"”":f’hf’””f g B

X8 R S e g L0 R LR,

Fig. 3110

Connecting rods

Two stoppers 0 32, Fig. 3 112, determing the
position af each big-end bearing cap relative to
the big end. At the time of installing these caps,
be sure to locate stopper (10 of cap in the direc-
tion of 5t-up|.:|{:r 21,

.-_..-.: I;\.s-l' :-.:::._....:i.-na e .:-:- -\."'-_ ‘
"? ﬁi:"-"i:-;:..j".;?ﬁqﬁg%'ﬁ'::;‘fﬁ""‘i '-"H.--:-'\-'
. The two stoppers do not eaineide in lan.
e }ﬂﬁﬂﬂiﬁlﬂ qirmfiam the mmnidgm,e i
”mﬁiﬂh n the direction shown in Figs. 3 m
CandElEaRe

-....:l.-.‘”:-i'-l R +"i'j.:'2 Ft'.-\. LSRR R 2--\.':.-\.'\.-I~-.' ?-'-" '. ' o

Fig. 3112
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Atter fitting all tour big-end bearing caps, start
tightening them uniformly, being sure o egual-
ize tightness between right and left on each cap.
The seguence hore is similar to that for crank-
shatt hearing caps.

Tightening torous
for big-end caps

2.8 - X2 ka-m
(20.5-23.0 lb-1t)

Hoie
| After installing erankshaft and pistons, as
 sbove, doublecheck 1o be sure thal the

arrows on piston crowns are alf phinting to.

e e T e '."..-.-:E = X8 e e o ., L
pun:ﬂ.:l!..{ﬁ_..bﬁ:ti_:ﬁr{gﬁ;’.rj‘::._,u'?'.ﬂz_:j_}.{.l_.;vr:_:f. J‘ i
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=

Fug. 3774

— 75

Oil pump strainer

Bear in mind that 0" ring 1" is otten forgotten
and left out in reassembly. Absence of thisring
clefeats the purpose served by the strainer.

g, A-175
When installing the strainer, be sure to tighten
bolts (20 tirst,

Qil pan

After fitting the oil pan to the black, run in the
securing bolts and start tightening at the center:
mave the wrench autward, tightening one halt
at a time.

Eig. FF17



Flywheal

The first step of flhywheel installation is ta check
to be sure that locating pin 1 is studded in the
crankshaft, The next step 15 to fill up the
pockel between input shaft bearing and oil seal
2 with grease (SUZUKIE SUPER GREASE A,

Make this pocket 60% full,

Fig. 3-118

Cvylinder head
Qil valve stems betora inserting them into

guides,

E T Inlet valer
= —
3 | 1]
0

r

[
E.C "“H Exhsust vaive
E - R — - —— =
e[| ] L]
i |

hi
Fig. 3-120

Each valve spring has top end (large-pitch end)
and bottom end {(small-pitch end]. Be sure to
position the springs in place so thal their botlom
gnds coma on bottom side,

Fig, 3121
To fit valve cotters to the groove provided on
the end portion of each valve stem, be sure 1o
use the valve lifter & ((09916-145100: compress
the valwe spring with this lifter and mount the
cotter pieces, as shown in Fig, 3-122.

B

= 2 e pe s

Fig 3-T2F Ry Forceps /{088716-G45 10}

—Th



The positioning of cylinder head gasket on the
cylinder block demands attention to this re-
quirement: Tongue parts 00 come on inlet
manifold side, with hole @ falling in perfect
register with hole 3 . See Fig, 3-123, Be sure,
toa, that locating pins ) are in place.

NOTE:

“TOP” mark @, provided on the gasket,
comes on top side; *'IN'" mark (& n?uri!ls'
on inlet manifold md& and "EK" mark
cmesnnaxhwnme.

Fig. 3-125

The tightening sequence for cylinder head bolts
is indicated in the photo. Tighten the balts in
that sequence to the specified torque walue:

Tightening torgue | 5.5 - 6.0 kg-m
for cylinder head {40.0 - 43.0 Ib-ft)
bolts

Fig. 3-126
Camshaft
The camshaft goes into cylinder head from front

side, Before inserting it, be sure to ol its jour-
nals.

Fig. 3-124

The position the cylinder head takes on the
block is but one, which Is shown in Fig. 3-125.
When placing the head on the block, be sure that
it is correctly oriented: the clue is the inlet
ports (g,

L




Be careful not o leave eut the thrust plate U
whin installing the camshaft, After setting this
ahalt in place, with its thrust plate properly fit-
1ed, turn the shaft by hand 1o be sure it rotates
smaathly.

Fig. 2128
Rocker-arm shafts

CALTION: | '

Turn the r:ml:mafttnhnng Etl*-':Wlﬂ"HI:'

to the position indicated in Fig. 3-129, that
is, making the keyway face sidewise, and
then install the rocker-arm shalt, © This
crankshaft positioning is necessary because,
if its keyway is in any other angular posi-
tion, some valves will touch piston erowns,
passibly - resulting in damaged valves or
piston crowns.  Keep c_ranl-:mft'rn that
angular position until the job of adjust-
ing the timing belt tension is il:-l:Ir'r-p|¢1'.B:l

Ak i

Fig, 124

The two rocker-arm shalts are identical, there

bBeing no nesd 1o distinguish between the two,

Howewer, each shaltl takes but one position in

place, See Fig. 3-130.

= On the inlet side, the stepped end (3 eomes an
frant side.

* (n the exhaust side, the stepped end 91 comes
@n rear side.

| HUTE R
ol rﬂdﬂ[—gm shafts. ]I.JHt I:-ufunf mmfhng
therm. Tl

(i

I.| Intet vaker walm
]

Frarg pute

Enhimil vidven wde

Fig. 3130
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As to the positions of rocker arms and springs
on each rocker-arm shaft, refer to Fig. 3-132.
“Front side’” is meant by “17; "rear side™ by
g

NOTE:

When installing rocker-arm shafts, be sure
to have valve adjusting screws loosened
fully but do not remove them,

]

Water inlet pipe
The angle that this pipe takes in place is impor-
tant, When installimg it, be sure 1o angle it as

shown in Fig, 3-133.

Fig, 3-133

Ta

Cylinder-head front side case

Two bolts (10 for securing the frant side case to
cylinder head, Fig. 3-134, need SUZUKI BOMND
Mo, 4 (99000-31020), because the bolt holes for
the two extend into the interior of cylinder
head, Apply the SUZUKI BOND Nc. 4 to the
threads of these screws before running them in.

Fig. 3-134

Crankshaft timing belt guide

This guide takes its position on crankshaft as
shown in Fig. 3-135. Remember, one side of
this guide faces the cylinder block and the
other side faces the timing belt pulley: the
former side being distinct from the latter.

Tirring tseld

puliey ke
Cowlimder sicle

Frg. 3-1.35




Camshaft timing belt pulley

One side of this pulley has a punch mark 1 —it
s @ point mark—as the reference for correctly
positioning it on the camshaft. Fit the pulley o
camshaft, bringing the punch-marked sicde 1o fan
giche and |i:lL:i-.||.|r.'|i:': the mark (1 at the keyway 2
provided in camshaft

CAUTION:

It is highly important that keyway @ of
crankshaft should face sidewise, as shown
in Fig. 3-136. Check this first, and then
install the timing belt pulley as above.

Fig. 3136

Timing balt {valve timing adjustment)
A certain seguence must be followed in insta
ling the timing belt. Here's the sequence:

1} Have the timing helt tensicner slackened so
that it will move frealy,

Fig. - 137

2} Camshaft timing belt pulley has another
-punch-mark 4 , which is located on the radial
ling passing through the punch-mark 1) men
tioned above, Mow, timing belt inside cover
has an embossed mark (5 Turn camshaft
timing helt pulley to the position where mark
4 meets mark b
3) The inside cover has another embossed mark
&1 . Turn crankshaft to match keyway 3 of
crankshaft timing belt pulley ta mark (&)

CAUTIOM:
Mever atternpt to turn the crankshaft until
mark 1) is indexed to mark (5:.

Fig. 3-139

4} You now have the two pulleys correctly relat
ed to each other in angular sense. Under this
condition, put on the timing belt in such a
way that portion of belt indicated as (7is free
of any slack.



Fig. 3- 140

&) After installing the belt, turn the crankshaft
in clockwise direction until the camshaht
starts rotating, thus making the portion 7
stiff and taut. Then, set the belt tensioner so
that a proper tension will be produced in the
belt, The proper tension is obtained this way:
With the tensioner in freely movable condi
tion, push it to apply a force of about 7.5
B.5 kg (16.5 - 18.7 Ib} to the belt and lock the
tensioner right there.

6) After retightening the bolt and nut, check
to be sure that the tension is within specified
range when pushing the belt at the mid paint
between camshaft and crankshatt,

5.5 -6.5 mm
10,22 - 0.26 in.)

Timing belt
tension "0

Push by 3 kg
6.6 It

- 1l

71 After adjusting the belt tension within speci-
fied range, adjust each wvalve clearance to
specified value,

CAUTION:

After setting the belt tensioner, turn crank
shaft 2 rotations in clockwise direction to
see if marks (0 & (& @& and crankshaft
keyway (1 locate themselves on the same
straight line. If they do not line up straight,
the foregoing procedure must be repeated

to satisfy this requirement.

Valve clearance adjustmant
The method of valve clearance adjustment is
caomventional. 1t 15 accomplished by means of
adjusting screw (3 Mut @ js for locking the
screw.  LUise a fecler (thickness) gauge 10 measure
the clearance between screw & and stem o
when the rocker arm is turned up all the way
Valve clearance | Intake
specification
(when cold]

0.13-0.18 mm

Exhalst (0.005 - D.OO7 in.)

Fig. 3-142

O the total of B valves, the question s how 1o
bring the rocker arm to the position indicated in
Fig. 3-143. There are two reference marks by
which you can tell which valves are in the condi-
tion of Fig, 3-143, One is the key on camshaft,
and the other is the "T" mark provided on

flywheel.



Referring to Fig. 3-143, showing the end view of
camshaft and pulley, turn crankshaft wuntil the
key comes to top position: at this position,
check “valve clearance” on the infet and exhaust
valves of Mo, 4 cylinder. Rotate crankshaft
further to relocate the key to the side position
on the right: now the valves of No. 2 cylinder
are ready for checking, and so on.

The method of positioning the valve mechanism
by referring to the “T™ mark on flywheel is simi
lar; it will be set forth in the section for engine
Tune-up.

Caem shalt tirming belt puliesy
|

ko 4 eylinder valves reacy

; i r_rlﬁ:l:lnq
/
! | f. - +
e, 3 -:\-Imdnr walwes -"' |
ready for checking I{lf =
| L £
| | '-
1 _-"'
! o i M, 2 oylinder valves
\ ST ready for checking
\. ;
R B 1 cyhinder vabwes ready
T . lor checking
Fig. 3-143

Dhistributor gear case

Bolts (17 are for securing this gear case to the
cylinder block, When installing the case, be sure
to apply SUZUKI BOND No. 4 (99000

31030) to the threads of these bolts.

Distributor

The distributor takes its mounted position cor-
rectly only when it is inserted into the gear case
under a specific condition. The condition is
this: Turn over crankshaft to locate the piston
at B.T.D.C. 10" {No.1 Piston being compression
strokel, and insert the distributor into the case,
with end face (7 of distributor rotor lined up
with embossed mark (3 of distributor housing,
as shown in Fig. 3-145.

With the distributor correctly installed, as above,
“ignition” must be timed to the specification.
This timing is to be effected later at the time of
making adjustments on the ignition system
(Page 121 ).

CAUTION:

About 80 cc (2.03/2.11 US/imp oz} of
engine oil must be fed into the distributor
gear case after servicing this case, that is,
removing and putting it back. Be sure to
add this much oil before starting the enging
for the first time after servicing, For the
filling point, remove the bolt on the case
and use the bolt hole.

Fig. 3-145

Alternator

The water pump drive beft, by which the alter-
nator too is driven, must be tensioned to the
specification after the alternator is installed.
Check the tension at the middle point of the
belt between water pump pulley and alternatar
pulley, To vary the tention for adjustment, dis-
place the alternator in place.



110- 15 mm (0.4 - 0.6

Drive helt tension in.) under 10 kg

(in terms of belt {22.0 Ib)} thumb

S
deflection as mmwnlll pressure

Fl'g'. a- T

Clutch

At the time of bolting the clutch cover after
mounting the clutch disc, the disc must be
trued up and centered. Carry out this centering
job with the use of the special tool & {09923
36310).

Fig. 3-147

a3



3-7. Engine Inspection and Adjustments

Fan belt
Adjust the belt tension as putlined in the section
for ENGINE COOLING SYSTEM (Page 107 )

Distributor point gap
The method of adjusting the contact point gap is
described in the section for IGMITION SYS

TEM (Page 121 ).

Ignition timing
Refer to IGNITION TIMING, Fage 121

Carburetor
Adjustments to be made are detailed irn Page 33

Valve clearance

The method is described in 36, How to locate
the respective rocker arms in clearance-checking
position by turning the crankshaft in reference
to the “T* mark provided on flywhesl will be
explained.

Walve clearance | Intake
specification f
{COLD) | Exhaust

!::1.13 0.18 mm
|(0-005 0.007 in.}

Remove the plug—ignition timing check hole
plug—provided at the joint between engine and
transmission to gain visual access to the "T°
mark. Turn over crankshaft to index mark (1 to
stationary mark 10, and see if the rocker arms of
Mo, 1 cylinder are off the respective cam lobes
(of camshaft): if so, valves (7 , & , & andJ
Fig. 3-149, are ready for clearance checking and
adjustment: if not, turn over crankshaft further
by 360° to index mark to mark 10 again.
This 360° turning should bring about the desired
etate {in which the four valves are ready for
checking and adjustment],

Fig. 3-149

After checking valves (00 , & , (& and (7, turn
over crankshaft by 3607 to make valves 3 |
& and @ ready for checking and adjustment.




Too much slack of timing belt gives camshaft
revolution unsteady which affects distributor

FIOESE,

Inspect the belt slack also from timing belt
inspection window by following step.

Turn the crankshaft counter-clockwise to give
tension on the belt to the tensioner side (left),
and push the belt with fingertip to see how
much it deflects. If it deflects more than 15 mm
(0.6 in) adjust the belt. Refer to timing belt
slack adjustment (page 81).

Fig. F-151 Measuring valve clearance

I

Fig. 3-152 Adiusting valve clearance

Timing belt

Periodical inspection is reguired of this belt.

Inspact it for cracks, cleanliness, oil stains and

signs of breakage and replace the belt, as neces

gary. To inspect the belt, the radiator shroud

panel must be raised. Here's the method:

1) Unda the two clamped connections of the
warm air hose, and remove the hose,

Z) Remove the B bolts securing the radiator
shroud panel,

3) Raise the panel to keep it out of the way, and
look inta the belt check hole to obsarve the
bealt.

Fig. 3-153

RS



0il pump discharge pressure measurement
The method of pressure measurement is outlined
in the section for ENGINE LUBRICATION

{ Page 37 ).

Compression pressure measurement

Check the compression pressure on all four
cylinders, as tollows:

1} Remove all spark plugs,

7} Install the compression gauge (& {09815

G4510) on one of the cylinders, making the
connection perfectly air-tight.

3) Disengage the clutch {to lighten starting load
on engine), and depress the accelerator all the
way to make the throttle full-open.

4) Crank the engine with the starter motor, and
read the highest pressure on the compression
Qauge.

B) Carry out the steps 2} through 41 on each
eylinder 1o obtain four readings

Compression pressure
[

Srandard Limit Gillerence
13.5 i em” 120k ||.'r.|'|:-' 1.0 I---u_l--.u'l"I (14.2 paly
1192.0 psi 117000 i/ 00 rimin drpm ] e
T rfemin 300 rlmin any S oy lindors
gl I sl
|
NOTE:

There is some trouble in the engine when
the compression pressure is not higher than
the limit. Refer to TROUBLE-SHOOTING
GUIDE {Page 25 for possible causes.

el

Vacuum measurement

The vacuum that develops in the intake line 15

a good indicator of the condition of the engine

It is for this reason that the vacuum is measured,

The measuring procedure is as follows:

11 Run the engine until its coolant temperature
rises to a level between 75°C and B5°C
(167°F - 1B5°F).

2} Install the vacuum gauge A (09915-67310),
a shown in Fig. 3-165. Install an engine
tachometer.

3) Run the engine at the specified idling speed
and, under this running condition, read the
wvacuum gauge. The vacuum should be not
lower than 40 cm Hg {15.7 in, Hg),

A low vacuum reading means that any com

bination of the following malconditions is the

cause, which must be corrected before releas-
ing the machine to the customer

la} Leaky cylinder head gasket

{b} Leaky inlet manifold gasket

(e} Leaky valves

() Weakened valve springs

fe} Maladjusted valve clearance

(i Walve timing out of adjustment

tgl lIgnition mistirmed

th} Carburetor improperly adjusted

NOTE:

Should the indicating hand of the vacuum
gauge oscillate violently, turn the adjust-
ing nut () to steady it.

40 ~ 50 cm Hg
(15.7 ~ 19.7 in. Ho
B50 rpm (Take
vacuum reading at
this speed.]

Stancard vacuum

Idling speed
specitication

Fig. 3155



Engine ail Oil filler cap

Refer to the section for ENGINE LUBRICA- The cap has a packing, Be sure that the packin
TION, Page 92. is in good condition, free of any damage an

signs of deterioration, and is tight in place: it
Engine oil filter replaceable.

The methods of checking and servicing the oil
filter are outlined under EMNGINE LUBRI
CATION, Page 91.

Engine coolant
This subject is covered in the section for ENGINE

COOLING SYSTEM, Page 107.

Exhaust line and muffler

inspect each exhaust line connection for tight
ness, and examine the muffler and other parts
for evidence of breakage and leakage of gases.
Repair or replace defective parts, if any.

Fig, 3-158

Fig. 3-156

Crankcase ventilation hose

Inspect this hose for cracks and evidence of
breakage and, as necessary, replace it. Check to
be syre that the hose connection is tight.

:

Fig. 3-157

g7



3-8, Engine Lubrication

Description

The oil pump for pressure-feeding lubrication oil to the running parts of the engine is of an internal gear
type, in which an outer ring-like gear is internally meshed with an inner gear, there being a separating
srascent-like stator between the two., The pump is mounted on the front end of the engine, and is driven
by the crankshaft,

DIL CIRCUIT: Thea ail pump lifts oil through the strainer and discharges it under pressure, forcing the
oil through the il filter. The filtered oil flows into two paths inside the cylinder block. In one path, oil
reaches the crankshaft journal bearings and big-end bearings on crankpins. Some of this oil goes 1o the
connectingrod small ends and lubricates piston pins there and also the walls of cylinder bores. In the
other path, oil goes up to the cylinder head through the camshaft center journal and enters the internal
oilways of rocker arm shafts to lubricate the sliding parts of these shafts and also the five journals of the

iamshaft.

Fig. 3-159

An oil relief valve is provided on the oil pump. This valve starts relieving oil pressure when the pressure
comes over about 4.5 kg/cm?® (64.0 psi). Relieved oil flows back to the oil pan.

KA



0il pump disassembly Qil pump inspection

Remaove oil pump gear plate, Racdial clearance between inner gear and crescent
- (.60 - 0.BO mrn-
‘ StanoAN ‘ (0.0236 - 0.0315 in.)

Fig. 3-160

Take out inner gear.

Frg. 3-7163

Raclial clearance between outer gear and cres
cent

0.25 - 0.40 mm

Standard {0.0098 - 0.0157in.)

Fig, 5161

Take outl Outer gear.

Fig. 3-162

e



Radial clearance between outer gear and pump = Quter gear has a punch mark I’ . Fit outer
gear into the pump case, with this punch.

-3 marked side coming on plate side.

Cdse

Limit 0.3 mm (0.0118 in.)

Fig, 3-16

¢ . ® Liss a new gasket when fitting the oil pump
case to the cylinder block. The edge of the
gasket might bulge out; if it does, cut the
bulge off with a sharp knife, making the
edge smooth and flush with the end face of
the pump case, and apply SUZUKI BOND

Side clesrance:

Using a straightedge, determine the side clear.
ance in terms of the thickness gauge reading
taken between straight edge and gear, as shown

in Fig, 3-166,
. Mo. 4 to the cut edge.
Limit on side 0.17 mm
clearance | (00067 in.) NOTE:
= % Before fitting the pump case, oil the oil seal
lip.

Fig. 3-166

Oil pump reassembly Fig. 3-168
Have all disassembled parts washed clean, and
rebuild the pump to meet each of the following

P Ui rements:



& Installation of crankshaft timing belt pulley
and timing belt must be carried out in strict
conformity to the special instructions given in
Page B0 for engine reassembly,

CAUTION:

Strict adherence to the special instructions
is essential, for an improperly instalied
pulley and timing belt prevents the engine
from operating as designed.

Ol filter servicing

At intervals stated below, replace the oil filter
glement.  The element must be replaced not
only periodically but also whenever it is found

dirty.

After 1,000 km
{1,000 miles!

Initial replacement
| to be made:

Replace at intervals | Every 10,000 km
of: (6,000 miles)

Fig. 3-168 ot filter wrench &) (09915-47310)

Oil pump strainer servicing

® |nspect the strainer periodically and, as neces-
sary, clean it by washing to remove dirty
matters clogging 115 screen.

* When securing the strainer, be sure to tighten
up two bolts on pump side before tightening
the others.

i

Checking the oil pressure

When the engine is idling, not to mention fast

running, the oil pressure light should remain

completely off; if not, it is a cause for checking
the oil pressure in the following manner:

1) Be sure that engine oil is up to level in the oil
pan. Refill the oil pan, as necessary, to raise
the oil to and above "LOW™ line on the level
gauge. Be sure, too, that the oil filter is clean
and that the oil pump strainer is not clogged.
Check to be sure that there is no oil leakage
from any part of the engine.

2} Remowe the oil pressure unit, which is mount
ed on that side of the cylinder block where
the oil filter is located. Into the vacated
threaded hole, screw the pressure gauge con-
nection to install the gauge & (09915-77310),

Fog. 3170

1) Start up the engine and idle it until the cool
ant temperature rises 1o a level between 75
and B5°C [167° - 185°F). At this tempera
wre, raise engine speed to 3,000 rpm and read
the pressure gauge indication.

3.0 - 4.5 kg'cm’®
{42.66 - 63.99 psi)
At 3000 rpm

il pressure
specification

If the pressure read is not up to the specifica
tign, the gil pump must be checked.

CAUTION:

When re-installing the oil pressure unit, be
sure to wrap its screw threads with a sealing
tape. Tighten the unit to a torque value of

1.2 to 1.5 kg-m (9.0 - 10.5 Ib-ft),



Engine oil servicing

For the engine oil, use a 4-stroke engine oil
(Refer to page 22). Each oil change requires
this much oil;

Periodical oil 3,000 ec
change (6.34/5.28 US/Imp pt)
Filling up after 3,500 cc

| engine overhauling  {7,39/6.16 US/Imp pt)

Oil level:

Refill the engine oil whenever necessary, in
arder to maintain the ol surface between
"LOW™ and "FULL'" lines on the oil level gauge.

Lowe lined o
Tonde 7 fasll el

| _ lire
{ -
1

i

Fig. 3-171 O fevel gauge

_g7 _
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4. CARBURETOR
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4-1. Descripfion

The carburetar, serving all four cylinders, is of a horizontal-draft Solex type, composed of the following
COMponent parts:

1. Hose
7. Floa chamber cover
1. Gk
4. Floot velve geker
5. Floatvalve
G Flaar
7. Flaat pin
d.  |dle mixune adjiusting scomes
Fig. 4-1
4-2. Carburetor Specifications
" —
Item Specification
Venturi diameter 24 mm (0.945 in,)
Main jet #1056
Main air hole 05
Slow et #57.5
Slow air jet 1.6

thd
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4-3. Carburetor Operation

Float chamber
The float chamber with its needle valve is a vessel receiving the fuel from the fuel pump and halding it up

1 a certain constant level, The float responds to the up-and-down movement of fuel surface and actuates
the needie valve,

Slow spaed mixture
Refarring to Fig, 4-2, fuel flows out of the float chamber through main jet and reaches slow jet. Slow air

jet admits air, metering this air and sends it to the infet side of slow jet, which meters this mixture of fuel
and air into the slow circuit terminating at idle port and bypass port. These two ports open out to the
main bore, near throttle valve.

During idling, the slow speed mixture {coming from slow jet] is sprayed out mainly from idle port and
hecomes mixed with the air flowing into the main bore. Thus, the air-fuel mixture can be made richer
or leaner by re-setting idle mixture adjusting screw in loosening or tightening direction, respectively, in
that order.

High speed mixture

Twao circuits come into operation for producing the high speed mixture, One circuit begins with main jet,
which meters out fuel from the float chamber. This fuel is mixed with the air meteringly admitted by
main air hole: this mixing is effected in emulsion twbe. The emulsified mixture s then sprayed out into
the venturi from main bleed pipe.

The other circuit goes into service when the manifold vacuum falls to move the diaphragm in the enrich-
ment device below the float chamber, As the diaphragm so moves, the valve above it opens to let out
fuel through the hole provided in the chamber bottom. Enrichment jet meters out this fuel and sends it 1o
emulsion tube, from which it flows into main bleed pipe and is sprayed into the venturi.

Acceleration power system

The main device of this system is an accelerating pump for making the carburetor respond without delay
to the accelerator pedal depressed abruptly while the engine is running in its low speed range or is wdling,
The actuating lever of this pump is linked to the throttle shaft so that, as throttle valve opens quickly,
the pump lever pushes up the diaphragm, thereby closing suction ball valve and opening discharge ball
valve, Consequently, the fuel in the pump is forced out of pump nozzle into the venturi,

— 96



4-4. Inspecting and Adjusting

Jets

Wash the jets clean. Wash the holes in which jets
are located, and clear each hole by directing
compressed air to it, thereby removing foreign
matter, if any.

A clogged slow et s usually responsible for
erratic engine idiing. Erratic engine operation in
the medium and high-speed ranges and during
acceleration is often accounted for by a clogged
condition of main jet, main air hole or hole
constrictions in the carburetor body.

&

Frg, 4-3

Meedle valve

The conical tip of nsedle valve is subject to wear
as this tip seats and wunseats in the normal
operation of the needle valve, When the needle
valve is in closed condition, this Up 15 pushed
against the seat by the float.

Inspect the conical tip and seat for evidence of
clogging. As necessary, remove the seat and
wash it clean. A worn needle illustrated in Fig
4-4, must be replaced. Remember, a clogged or
poorly seating needle valve is usually accoun
tabile for “"overflow, ™

L}y

Fig. 4-4

Choke valve

Check to be sure that, when the choka knob is
pulled out all the way, the shatt of choke valve
in the carburetor will rotate, and that, when the
knob is pushed in, the shaft will rotate back to

original position.

.""n;r 4.6 Choke valva {wertlt krank pushed i Fealiy f



Accelerator and choke cables

Inspect these cables for wear and tear, and check
ta be aure that each cable connection is in sound
condition. Do not hesitate to replace a defective
cable or other part; when installing a replace-
ment cable, tighten the connections good and
hard,

Fig. 4-7

Fuel hose

Inspect the hose for cracks and signs of break
age, and replace it as Necessary. Examine it for
signs of leakage, too. Be sure that the hose is
free of any leak and that its connections are

tight,

Fig. 4-8

Fuel tank cap

This cap is fitted with a rubber packing. Be sure
that the packing is in good condition and that
the cap in place is tight and leak-free.

Fig. 4-9

Ful level adjustmant

To wee if the fuel is maintained at normal level
in the float chamber, or not park the machine
on a level floor and look into the glassed inspec
tion window. If the fuel surface is visible at the
middle of the window, the needle valve is

working properly.

Fig. 4-10

Fuel leve! adjustment must be made if the
surface s too high or too low as saen in the
inspection window, The methed of adjustment
i« as follows: 1) Remowve float chamber cover,
and bend the tongue 1, Fig. 4-11, upward ito
lower the level) or downward (to raise the levell.
Tongue 1 is the part in contact with needle
valve.

0E -



Fig. 4-T1
Idie speed and idle mixture adjustment

NOTE:
Requires external tachometer.

1) As preliminary steps, check to be sure that:

® Coolant temperature is approximately BOC
{176°F).

755 108C (167 ~ 22V F)

IE\ M/ .
TEmp

Fig. 4-12

& Choke valve is in the full-open position

# All accessories (wipers, heater, lights, etc.) are
out of service,

* The ignition timing is within specification,

o Fuel level in the carburetor fuel reservoir
should be at the center of the window, as
shown in Fig. 4-10 when the engine is running
at 2,000 + 50 r/min (rpml.

® The air cleaner has been properly installed
and is in good conditicon,

iy

[Idle speed and idle mixture adjustment]

Adjust idle speed by repositioning the idle
speed adjusting screw 20, making sure the
engine idles steady at 850 + 50 r/min {rpm).

Idle mixture adjusting screw (3 generally needs
no adjustment. However, when the adjusting
screw 15 removed to overhaul the carburetor, ad
justrnent is necessary as follows:

Tighten idle mixture adjusting screw fully
position where the engine spead is the highest
(best idie}, Then, readjust the engine idling
speeds to 850 r'min (rpm] with idle speed ad-
justing screw (2,

CAUTION:

® When cars are used in countries where
exhaust gas regulations are in force,
check the exhaust gas with an exhaust
gas tester. |f gas exceeds the value
specified in the regulations, adjust the
idle mixture adjusting screw (3.

Engine idling speed

sispi et #3450 4 50 r/min (rpm)

4! Tighrentng rongue 1.8 kg-m [ 13,0t fr)

Fig. 4-13



5. AIR CLEANER, FUEL PUMP AND FUEL FILTER
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5-1. Air Cleancr

Description

Air cleaner is dry type consisting of outer and
inner cleaner elements.

These cleaner elements can be used repeatedly
by performing the following cleaning work.

€
1

Fig. 5.1

Air cleaner element inspection and servicing
1) Take out the cleaner elements off the air
cleaner case,

Fig. 52

2] Separate outer cleaner element from inner
cleaner element,

ETHET {3 aner |_-||"|||-|'.| ."

e, Chirtnr olognss _'_,-r"'.;-

Fig. 5.3

JBlow off dust on inner and outer cleaner

elements by compressed air.

Fig. 5-4

NOTES:

® |f the elements are heavily dirtied wash
them in non-flammable cleaning solvent,
and dry with compressed air.

L Il- —
Fig. 5-5

® A fissured, tom or otherwise defective
element must be replaced.

® PMNever twist and wring the element or it
will develop fissures.

Air cleaner element
cleaning interval

Every 2,500 km
(1,500 miles)

02 -



Lise of the selector lever

A mispositioned selector lever can cause the car
huretor to get “iced” in freezing weather or the
engine to overheat in hot weather. Position this
lever according to the atmospheric temperaiure,
i.e,, in WINTER position when outside tempera
ture (5 168°C (59°F) or below, or in SUMMER
position when the temperature is above that

level.

Warm-air selector lever position

| Al mosphneic temperaleig Liswer pasitsem
; 1870 53 F| or below WINTER

, .
| Above 16°C (58" F} SLUMMER |

Fig. 5-6 1) Warm air selector fever
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5-2. Fuel Pump

Description

A pneumatic diaphragm pump is used to deliver
gasoline to the float chamber in the carburetor.
Its diaphragm is actuated from one of the cams
formed of engine camshaft. A rocker arm rides
on this cam and moves the pump diaphragm up
and down. A fuel return circuit is provided in
this pump in order to avoid “vapor lock.™
When the float chamber refuses to admit fuel, a
slight pressure buildup occurs on the discharge
side of the pump and this buildup causes the
fuel to flow through the return circurt to the
fuel tank. In other words, the fuel pump is kept
in action as long as the engine is running, so that
the constant flow of fuel through the pump
keeps it cooled,

—

Fuel pump specifications
Disch [ 0.25 - 0.35 kg/cm’®
b b bl (3.55 - 4.97 psi)
1.3 litres/minute or
better at 2,000 rpm I

Pump capacity

O agehir mgim

Focher &rm

Fig. 5.7

Important pump disassembling step

Scribe match marks (1 across the joint seams 1o
establish and identify the angular positions of
upper half 2 and lower halt 1 | as shown in
Fig. 58. This provision is necessary because
the screw holes are 5o located as to permit the
two halves to be angularly positioned in more
than one way, whereas the pump can be piped
only when the pump is assambled as shown,

o

Fig. 5-8

Inspection

e [nspect the fuel pump in place for leakage.

e Be sure that the fuel hose is free of any sign
of cracking.

o Be sure that the nuts securing the pump in
place are Light.

e After disassembling the pump, examine the
diaphragm to be sure it is in good condition,
free of any evidence or rupture or breakage.

3

Fig. 5.9

PO -



Important pump reassembling

Be sure to fit the upper half and lower half as
guided by the match marks (1 given at the time
of disassembly. With two halves 7 3 correctly
positioned, run in the screws and tighten them

equally.

Fig. 510

— 105 -

5-3. Fuel Filter

Description

Fuel enters the filter through its inlet hole and,
after passing through the filtering element,
comes out of its outlet hole communicated to
the fuel pump. This filter is not meant to be dis-
assembled. |t is of cartridge type, consisting of a
filtering element in a plastic case,

Inlat 15

Fig. 5-11

Servicing and installation

As said before, this filter does not permit dis
assembly: it is to be replaced by a new one
periodically. 1t 15 one of the expendable items.

=

Every 40 000 km
{25,000 miles) J|

Interval of fuel filter
replacement
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6-1. Description

I'he engine is cooled by coolant set in forced recirculation through jackets formed in the engine body and
through the radiator. For the water pump, a high-capacity centrifugal pump isused. For the radiator, a
tube-and-fin type, large in heat dissipating capacity, is used.

The thermostat 15 of wax pellet type, accurately responsgive o temperature changes and durable in con
struction. It maintains the coolant temperature within a narrow range during operation.

6-2. Cooling Water Circuit

The thermostat remains 0 closed comdition—its valve s closed - when the coolant s cold, Under this
condition, the coolant being pumped flows through the circuit comprising cylinder block, oyvlinder head,
inlet mamiifold, bypass hose and water pump, In that order

As the temperature rises to 82°C [179°F| or thereabout, the thermostat begins to open, thereby allowing
some of the coolant in recirculation to flow through the radiator. At about 85°C (203°F) of rising cool-
ant temperature, the thermostat becomes completely open so that little or no flow occurs through the
bypass hose: the coolant now flows through the radiator and back to the pump, releasing the most of
heat to the atmosphere through the radiator core.

Eig. 6-1
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6-3. Remaoval

1. Coolant draining
1} Loosen the drain plug | on the radiator 1o
emptly 118 water side,

Frg. 6-4

3. Radiator removal

Remove the lower shroud panel, and loosen the

bolts securning the radiator n place, Take out

the radiator by lifting; it comes out complete
Fig: 6-2 with its upper shroud panel.

i

21 The drain plug 2 for engineg water jackets 15
lopated below the exhaust manifold, To
change the coalant, or to drain the jackets for
ohe reason or another, loosen this plug, too

SL—JZUKH

REAAAS.

Frg &-5

4, Cooling fan removal
Remaoving the bolts securing the fan 10 the n
allowws the fan to be detached.

i, -5

2. Removal of cooling water pipes

F'o remove these pipes, loosen the screw on each
pipe clip and pull the pipe end off. [n the
machines equipped with the heater, |leave the
heater valve in open (slackened) position,

Frg G-
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5. Water pump removal

In order to remove the water pump, it is not
necessary to take down the engine, The method
of removal s sequentially illustrated in Figs,
3-12, 3-13, 3-15, 3-16, 3-17, 3-1B, 3-19, 3-20,
3-21 and 3-23.

In these figures, cautioning reminders are given,
Be sure to pay attention to those reminders
when removing the pump.

The method of re-nstalling the pump s
sequentially illustrated in Figs. 3-136, 3-137,
3:-138, 3-130, 3-140, 3-141, and 3-142.

6-4. Functional Description of Major
Components

Water reservoir tank

This reservoir, a small tank, is so located relative
to, and so associated with the radiator that it
receives the excess coolant that would otherwiss
spill out by overflowing. The excess is due (o
coolant expansion causad by temperature rise,
When the coolamt cools down, its volume
contracts, and the coolant in the reservoir
returns 1o the radiator.

Fig. 6-7

Thermostat

The temperature-sensitive material in the ther-
mostat is a wax pellet. It is hermetically
contained in a metal case, and expands and con
tracts according as the coolant temperature
ries and falls, When it expands, the case pushes
down the valve to open it,

If, during operation, the valve is suspected of
remaining closed while it is expected to open
increasingly, the cause is most likely a ruptured
wax case,

In the top portion of the thermostat, an air
blead hole is provided; this hole is for venting
out the gas or air, if any, that has accumulated
in the coclant circuit.

Thermaostat functional specifications

Temperature at which
valve begins to open
Temperature at which
valve becames full open
Walve lift

82°C (179°F)

95°C (203°F)
B mm (0.37 in.)

Shermostat

Fig. 5-8

Radiator filler cap

This cap has two built-in valves and, by these
valves, allows the internal pressure of coolant
circuit to rise to a certain level slightly above
that of the atmosphere.

0f the two built-in valves, one is an adjusting
valve and the other is a negative-pressure valve,
The former opens only when the internal
pressure rises by 0.9 kg/em®. This means
that the coolant's boiling temperature is sub-
stantially above 100°C {212°F)—if the coolant

o



is straight water—and that, under normal run
ning condition, no boiling occurs to reduce the
coolant’s heat capacity.

Following a shutting down of the engine, the
coolant will cool off and the internal pressure
will drop. If the pressure should be aflowed
o keep on falling, there happens the danger
of coolant pipes and radiator cores becoming
subjected to a large collapsing pressure;  the
pipes or radiator cores or any weakest point
might give in. The negative-pressure wvalve
opens in such a case to admit atmospheric
pressure into the coolant circuit, thereby avoid
ing a builld-up of negative pressure.

The cap has its face marked ""0.9, which means
that its pressure adjusting valve opens at 0.9
kg/cm®

Asfiator cap

Oprratirg pressuse adyusting vilve

Fig, 6-9

Mok tgr cap

Clper gt sacuuwm valve

Fig. 610

Water pump

The pump rotor is supported by a totally
sealed bearing. The seals are of high-durabili-
ty type and do not permit disassembly, For
this reason, the pump must be replaced by a
new one when any part of it has developed a
malcondition of a kind that can be corrected
in an ordinary water pump by disassembly
and servicing.

111
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Fig. 6-117

Reguirements on coolant

The longterm reliability and cooling capacity
of the engine cooling system depends much
on the quality of cooling water used. “Hard
water,” if used, will foul up the cooling circuit
by scale formation, for such water is usually
high 1 silicate and mineral contents. Scales are
poor heat conductors,

Use of water high in acid concentration 15 just
as bad: such water promotes rusting. For
similar reasons, river water, well water, not 1o
mention sea water, are not fit as engine cool-
ing water.

Tap water available from city water supply Is
the best available water, in a practical sense,
for the cooling system. Distilled water is ideal
but is a luxury In most cases.

For protection of the cooling circuit, 11 15
recommended that GOLDEN CRUISER 1200
{which is included as a regular item in the supply
of materials from SUZUKI} be added to the
eooling water in & proportion determined by the
lowest atmospheric temperature expeciad.

Each LJBO {and LJBOV) machine is shipped
from the factory with its cooling circuit filled
with a 50% solution of GOLDEN CRUISER
1200: this solution does not freeze down 1o

-36°C (-33°F).

Many brands of ANTI-FREEZE compounds
are sold in the market. In no case, allow two
or more different brands to be mixed in the
cooling circuit of the engine.



GOLDEN CRUISER 1200 "Anti-freeze and

Summer Coolant”—its effects and use

(1} Effects of GOLDEN CRWISER 1200
cocolant

fal lts freezing temperature s much lower
and depends on the concentration of
GOLDEN CRUISER 1200. It is an anti-
freere coolant,

(b} It does nol corrode the metal surfaces of
the cooling circuit. It is an anti-corro
sion coolant,

(e}l It does not develop foam or bubbles, It
i5 a Toam-inhibited coolant,

idi It stands long uwsage, The renewal inter-
vals is much longer,

Fig. 6-12
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(2} How to proportion GOLDEN CRUWISER 1200 to cooling water
GOLDEMN CRUISER 1200 is a multi-purpose anti-freeze compound, [ts aqueous solution as engine coal-
ant can be kept in service as long as two years in a single stretch, regardless of changes of season.

To prepare an anti-freeze coolant with GOLDEN CRUISER 1200, proportion this compound to water
according to the following chart, in which the proportions are indicated for seven levels of temperature as

the lowest expected levels:
ANTI-FREEZE PROPORTIONING CHART

Freezing c | -9 | —12 [ -8 | 20 [ -2 ‘ 30 ‘ 38|
tempearature "F [ 16 10 3 —4 =13 —22 -33

" GOLDEN CRUIS =1 ' ' | i
SDEOEN & % 20 25 30 35 40 45 50

ER concentration | I S il [ I ) = L e L R T
0.76/ | 08B/ | 1.047 | 1.33/ | 1827 | i.71/ 190/
. 504 ‘ 28 | 266 | 247 | 228 2090 190

Ratio of com- _ L3
pound to cooling 1.60/
walter US pt. 6.42

—]

200/ | 240/ | 281/ | 32v | 381 | 40V
602 | 562 5.21 4.81 441 | 401

3.67 3.34

| 133/ 167/ | 200/ | 234/ | 267/ |':a.m,f 3.34/
MPPL- | 535 | 501 | 468 | 434 | 401 ‘

Water temperature gauge
This gauge constitues a system of its own, with an indicator mounted in the instrument panel, an engine

unit or sensor of thermistor type and a regulator for passing a constant current, These three—engine unit,

indicator and regulator—are connected as shown in the diagram below:
LENR L e L e ol

4 H :-T.- Fume v ikt qae ey
I T i i | ; ——— . N
| II'.I' .El "h.__::r [é‘ 4
Li‘
Burinay
Ff_ﬁ'. 13 Piairr e #luls QU

The indicator is of bimetal type; its bimetal element is wrapped with a heater coil and becomes heated by
the current flowing in the coil, By deflecting, the element actuates the indicating hand, making the hand
move along the temperature scale.

The magnitude of the current is determined by the state of the thermistor in the engine unit. This unit is
installed on the intake manifold, Speaking generally, a thermistor is a semiconductor resistive elemeant
whose ohmic resistance decreases as its temperature rises; its resistance has a negative temperature coef
ficient. When the coolant temperature rises, the thermistor offers a decreasing resistance, so that the
current increases, thereby deflecting the indicating hand wider,

The requlator is @8 means of maintaining a constant current in the circuit for each ohmic resistance state of

the thermistor, and does so function under the varying voltage condition of the battery.
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6-5. Cooling System Services

Thermostat
If the thermostat valve is suspected of malfunc

tioning, check first the possibility of some
foreign matters being stuck on the valve seat to
prevent the valve from seating tight. Next,
check the thermostatic movement of the wax

glement in the following manner:

Heat water in a pan by placing the pan on a
stove, as shown in Fig. 6-14. Grip the end of a
thread or small string by pinching it in the valve
and suspend the thermostat unit by holding the
other end of the thread or string. Immerse it in
the water, holding it about 20 mm (0.78 in.)
above the bottom, and read the water tempera
ture on the column thermometer.

i the suspended wmit falls to the bottom (by
releasing the gripped end of the thread or string)
just when the temperature rises to 82°C (179" F)
or thereabout {(which is the temperature at
which the wvalve should begin to open), the
thermastat unit may be deemed to be in sound

condition.

If the valve begins to open at a temperature sub
stantially below or above, the thermostat unit
should be replaced by a new one. Such a unit,
if re-used, will bring sbout overcooling or over-
heating tendency.,

Fig. 6-14

Make sure that the air bleed hole of the ther
mostat is clear, Should this hole be clogged, the
enging would tend to overheat.

Fig. 6-15

Fan belt

This belt drives both cooling fan and water
pump. Check the belt for tension. The belt is in
proper tension when a thumb pressure applied
to the middle point of its span deflects it about
10 - 15 mm (0.4 - 0.6 in.). Inspect the belt for
signs of deterioration and replace it as necessary.

| 10-15mm (0.4 - 0.6 in.)
as deflection

Belt tension
specification

NOTE:

When replacing the belt with a new one,
adjust belt tension to 8 - 10 mm (0.3 - 0.4
in.).

Fig. 6-16

| 14 —



To adjust the belt for proper tension, loosen the
3 bolts securing the generator in place, and dis-
place it to slacken or tighten the belt,

A loose belt, or a belt tending to break off or
otherwise defective, 15 often the cause of engine
averheating, Because of the importance of this
bBelt, it s strongly recommended that the belt be
replaced at regular intervals even when the belt
looks satisfactory in appearance,

Two yoears
[ recommmanded )

Belt replacement
interval

e
e i
/5.1 & "--'l";_h_"

Frg. 6-T7

Radiator
If the water side of the radiator is found exces

sively rusted or covered with scales, clean it
by tlushing with the radiator cleaner compound.
This flushing should be carried owut at regular
intervals for scale or rust formation advances
with time even where a recommended type of
coolant is used. Periodical flushing will prove
more economical.

Inspect the radiator cores and straighten the
flattened or bent fins, if any, Clean the cores,
removing road grimes and trashes.

Excessive rust or scale formation on the wet side
af the radiator lowers the cooling efficiency,
Flattened or bent Tins obstruct the flow of air
through the core to impede heat dissipation.

Two years
{recommended)

| Radiator flushing
interval

5 -

Fig. 6-18

Coolant level

Looling walter in service decreases its volume
gradually on account of progressive loss due to
water evaporation, Check to be sure that the
water surface is up 1o anywhere between FLLL
and LOW marks on the reservoir tank. The user
should be reminded of the need to daily check
the water level,

rr:. = i
M
oot L__ -._L.I"-_..
L L B
f .l‘n_ N
| FULL l
| I.'.'-"';.l'_ |
&, __,.-i
Fig. 6-18
Water hoses

Inspect each water hose for evidence of cracking
or breakage, and be sure that its connection is
tight. A defective hose or a hose showing signs
of malcondition must be replaced. Tighten the
hose connections as Necessary,

Fig. 6-20



6-6. Important Re-installing Steps

Thermostat

When positioning the thermostat on the inlet

manifald, be sure to bring its air breather hole
to front side of the engine,

Fig. 6-21

Filling up the cooling system

Park the machine on a flat level floor, and fill in
until vou see the coolant come up to the well
part of the radiator filler, Then, run the engine
two or three minutes to recirculate the coolant,
This recirculation will drive out air, if any,
trapped inside, and will lower the coolant sur
face at the filler, Add coolant unitl its surface
shows up again in the filler, and Fill up the reser-
voir tank, raising the surface to FULL mark

Fig. 6-22
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7-1. Description
The optional car heater is of hot water type. Its operation is quiet. It takes engine heat through the

madium of water and sends warm air into the room by means of a blower,
Since the blower drive is electrical, independent of engine speed, the heater is just as effective even when
the engine is running slowly, In summer, the blower doubles as a fan for room ventilation, with the heater

valve kept closed,

7-2. Electrical Circuit

The circuit diagram shown in Fig. 7-2 illustrates how the blower motor is controlled. With the main
switch closed, pulling the button of the three-position fan switch to the first position passes a current
through the motor. This current is small because the circuit has a resistor {indicated as “fan resistance” in

the diagram}; and the blower runs slow under this condition.
Pulling the switch button all the way (to the second position] throws the full battery voltage across the

blower motor. A large current flows, and the blower runs with full speed,

. ___.%;.erf -

,Fan resistance | |_ b J
— ," Main switch
o ; ana
,-* .
Bl vl J_ I.' &
BL'W w
Far: s 1ch
: 6
Wi bl
J. rig mymba Carlir Battery
— H ' v = 12 owoe o [Hleck
gL i .- = ior e = v Blge {
W PRl A\t e S R R ¥ Fownd
WY e e ey AR |
BLMW . . . v s o Blue weith white tracar =
BW. .. .. .., ... . Black with white tracer
Fig 7-T
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7-3. Heater Services - Wire Color

Switeh Yellow | BlueWhite  Blue
Fan resistor Position
This resistor is in the heater case. Inspect it for ' OFF 1 [
signs of cracking or breakage and replace it if i — -
necessary.  |f the blower motor will not run or First position (1)  O——0Q i
when yvou replace the existing resistor, check to Secamd oosition (2 [ 1

be sure the resistor has an ohmic resistance of

4.3 ohms. Use a circuit tester for this purpose, Heater fan switch

Fan resistor specification 4.3 ohms |

Fig. 72

Fan switch
Using a circuit tester, check this switch for cir-
cuit continuity:
(1) Switch button in first position
Continuity should be werified between
YELLOW and BLUE/WHITE.
(2} Switch button in second position
Continuity should be wverified betwesn
YELLOW and BLUE.

| 4
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8-1. Description

The principal components of the ignition system are, as shown in the circuit diagram of Fig. B-1, the spark
plugs, distributor, contact-breaker, ignition coil and, as the source of igniting energy, the battery. Note
that the ignition coil has two windings, primary and secondary.

Current from the hattery flows through the primary winding and then the contact-breaker; the contact
paint in the breaker opens and closes to interrupt this current intermittently.

Each time the primary current is interrupted, a very high voltage develops in secondary winding. It is this
intermittent high voltage that the distributar passes sequentially to the four spark plugs to fly a spark
across the gap in each, one plug a time,

The distributor is a sort of rotary switch, whose rotor connects the four plugs, one at a time, to secondary
winding of the ignition coil through the wires called "high-tension™ cords. MNote that there are one high-
tension cord, from secondary winding to the center of the distributor cap, and four more high-terision
cords between the spark plugs and the four terminals on the cap.

The resistor, connected in series 1o primary winding, serves to reduce the inductance of primary winding
s0 that the high voltage generation in secondary winding will be stabilized.

NOTE:
Whereabouts of terminal connections are clearly indicated in the diagram below. When inspecting
the electrical wiring, refer to this diagram and check to be sure that each connection is tight. Exam-

ine the cords for torn insulation and for evidence of grounding.

D rile bor

o=

EAqen avEch é Iy |

i

{ t: 2

W ]

|

— o || 2T

|

g res Gl
hgratian il

Hattery

Lo

Spark plug

Fig. &-1

124~



8-2. Description of Components

Distributor
Fig. B-2 shows the distributor unit in section to expose its internal mechanisms to easy viewing. The
shaft is driven from engine crankshaft through worm gearing, and rotates once for every two revolutions

of the crankshaft,

Inside the cap are four side electrodes (for spark plugsh and one center electrode (to which the secon
dary side of the ignition coil is connected). The arm of the rotor, mounted on the shaft, touches the

side electrodes one by one “distribute’ the high voltage to the spark plugs.

Immediately below the distributing mechanism is the contact-breaker, whose cam, mounted on the
shaft, actuates the breaker arm to make and break the primary current circuit for the purpose already
mentioned. The condenser (capacitor) secured to the distributor body is for absorbing the current
surge, which would otherwise result in a sparking across the contact point gap. The surge occurs every
time the contact point 15 opened, and is due to, 50 to say, the inertia of electric current. The object
served by the condenser is obvious; it is to prevent the peint faces from getting burnt by sparking.

Below the contact-breaker is the ignition timing advancer, which operates on the principles of cen-
trifugal governar action, The advancer will be described next,

Distributor data -
- Camdwell angle f 52°+ 3°
Condenser -:épacitanm 0.26 microfarad )
Timing advance : 10° B.T.D.C. below 850 rpm
B Mumber of gear teeth . 13
Direction of rotation | Clockwise, as viewed from top

Center electrode

Cap

Side elactrocia '|

Hatad
Hrpaker
I I Timing advancer
: Haising
|
Gear
Shadr
Fig. 8-2



lgnition coil

The ignition eail is a sort of miniature transfor-
mer and, as such, has.an iron core around which
two coils are wound — primary and secondary
windings mentioned above. The two are so close
to each other that a sudden change in the
magnetic flux produced by “primary current’”’
flowing in primary winding {in a less number of
coil turns) induces a very large electromotive
force (voltagel in secondary winding (in a
greater number of coil turms). These live
parts are housed in a tight, insulator case topped
by the cap mentioned above, Mote that the cap

has three terminals: one high-tension termingl
and two |ow-tension terminals.

Fagh-tensian ||
ferrmirnal I
__Primady véminal

~Piwmary wiinsnng

o S-Inl:mdur'r waineiimg

——

b0 T Insulator
g

Fig. 83

Timing advancer

The distributor shaft, from its driven-gear end to
the rotor-carrying end, is not a single solid piece;
actually this shaft is in two pieces connected
together through the timing advancer. The
advancer is essentially a flyweight mechanism.
Timing advancing action is accomplished by
twisting the top shaft piece relative to the bot-
tom one in the direction of shaft rotation.

The contact-breaker cam, mentioned above, for
actuating the breaker arm is mounted on the top
piece. The twisting movement is produced by
the speed-dependent radial (or spreading)
movements of the two flyweights.

The advance mechanism starts operating at 800
to 1,200 rpm of rising engine speed, and ceases
to advance the ignition any further at about
5500 rpm. Fig. 84 shows the relationship
between engine speed and ignition-timing crank
angle.

i

Fal
L=
i

lgnition tsming lcrank angle)

I~
=
]

il i
0 1000 2000 3000 4000 5000 GO0D
Engine speed (rpm)

Fig. 84

Spark plugs

Each new machine shipped from the factory is
fitted with standard plugs, BPR-5ES of NGK or
WI1GEXR-U of NIPPON DENSO make. This plug
is expected to serve well under a wide range of
duty conditions but may tend 1o become sooty
or wet under extreme duty condition,

If the standard plugs are found to remain sooty
or wet, they should be replaced by hot-type

plugs.
Hot type Standustd v pn Cold type

NGK — BPFAR-BES BFR-GES
Mippan Densa | WI4EXR-LI WIBEXRA-U  WIOEXR-U

I nsulator
Dol BOrd——_ =

Conter alecirode —
Fig. 8-5
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8-3. Maintenance Services

Distributor cap

Leadage of high-tension energy for ignition
shows up as misfiring in the engine, |t ocours at
any part of the high-tension line where insula-
tion has failed or in a dirty distributor cap, that
i5, an internally dirty cap.

A wider spark gap n the plug, a condition often
found in poorly cared spark plugs, promotes the
tendency of high-tension energy to find a short
cut to ground,

Cleanliness is very important for the distributor
cap. With a clean dry cloth, wipe off dust or
grime, if any, and inspect for any damaged
{scarred, scratched or cracked) part or any part
evidencing high-tension leakage inside the cap.
Be sure to replace such parts.

Fig. 86

Distributor driven gear

Inspect the gear teeth ofr wear, and see if the
backlash is normal or not. Excessive backlash
can be told by turning the shaft back and forth,
with its driven gear in mesh with driving gear.
Maladjusted ignition timing is often due to
excessive tooth wear in this gearing and, in such
& case, can be corrected by replacing the driven
gear.

Fig. 8-7

Spark plugs

The spark gap specification is 0.7 ~ 0.8 mm
(0.027 ~ 0.031 in). Be sure to use a thickness
gauge in checking the gap. A wide gap is just as
bad as a narrow gap. The 0.7 ~ 0.8 mm (0.027
~ 0.031 in) gap will produce the right kind of
sparks needed by the air-fuel mixture in this
EHHII'I-F.'.

0.7 ~ 0B mm
(0027 =~ [0.031 in}

Fig. 8-8

Contact point faces

In the contact breaker, push the breaker arm
with your fingertip just a little so that you can
see the point faces. If the faces are oily, clean; if
roughened, smoothen by grinding. In mast
cases, the point faces can be reconditioned by
grinding with a file or oil stone, Points worn
beyond repair must be replaced.

The illustration, below, tells what must be done
in gach case but the last one showing a pair of
properly aligned, smooth faces. Wear or burning
is hard 1o occur in the contact point whose
point faces are in the condition labeled “good.'”
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Checking the primary circuit for fault

If the engine misfires or does not fire up at all
where its spark plugs have just been checked to
be in good condition, the first step of locating
the cause is to check the primary circuit [be
twean distributor and ground) for continuity by
using a circuit tester as shown, Since the con-
tact point i open, the tester should indicate
discontinuity {infinitely large resistancel; if con-
tinuity is noted, it means that there is a fault
somewhere along the primary circuit, which
could be in the ignition coil, condenser or else

whiere,

Fig. 8-10 1 Open

Condenser

Check the condenser for capacitance by using
the electro-tester. You may do so with the con-
denser in place or removed. When checking it in
place, that is, as mounted on the distributor, be
sure to have the contact point opened. A
condenser not meeting the following capaci-
tance specification must be replaced:

Condenser capacitance
specification

025 microfarad

Fig. 8-17 1 Dpen (1 Push

Ignition coil

(1) Sparking performance test

The purpose of this test is to see if the ignition
eoil is capable of producing high voltage surges
forceful enough to fly good sparks at the igni
tion coils at all times, particularly when its tem-
perature has risen to the normal operating level.
se of the electro tester is assumed for this test,
With the mgnmition coil connected to the tester,
as shown, let the spark fly across the three
needle gap. Continue this testing for about
three minutes so that the coil will get warm to
simulate the normal operating condition. The
coil may be deemed to be in good condition it
the sparking is stable, without any misses. In
the use of the electro tester for this purposs, do
not enlarge the three-needie gap wider than 7
mm (0,27 in.),

Fig. 8-12
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(2] Resistance measurement
Measure the ohmic resistances of primary and
secondary windings in the ignition coil. If the
readings. are in agreement with the prescribed
values, indicated balow, the coil may be judged
to be in good condition, Take readings when
the coil is hot, about B0°C [TH6 F); this is
becuse we are interested in the performance of
the coil at the normal operating temperature,
not of a cold coil.

' Bri indi About 3 ohms {in-
rhlioh el clusive of the 1.5

reRsEnce ahim resistor)

Secondary windin I
¥ g | Ahout 8 kilohms

resistance
- | |

Fig. 8-13

-4, Important Reminders for Reassembly
and Installation

Distributor

A definite sequence must be followed in inserting

the distributor into the distributor gear case.

This is because the relative angular positions of

distributor rotor and crankshaft are essential

factors of ignition timing. The sequence is as
follows:

{1) Turn over crankshaft in normal direction
(clockwise as wviewed from front side) to
bring timing mark 10° (0 {on flywheel) to
the mark & provided on transmission case,
making the two marks line up, See Fig B-14.
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CAUTION:

Remove the cylinder head cover and check
to be sure that MNo. 1 cylinder rocker arms
are down and not riding on cam lobes when
the two marks (' (21 are in register with
each other; if the rocker arms are found to
be riding on the lobes, turn over crankshaft
another rotation (360"} so that the arms
will be on the low parts of the cams.

10°(B.T.0.C.)
Timing mark

Timing mat:k
meark

Fig. 814

12) Remove the distributor cap. Turn the rotor
to make the end face 3 of rotor flush with
mark 4 embossed on the distributor houws-
ing, as shown in Fig. 8-15.

Fig. 815

13) Insert the distributor into the distributor
gear case, indexing the center line 5 of dis-
tributor flange to the distributor mounting
screw hole, Secure the distributor snugly
and, at the ume of timing the ignition,
adjust its position,



High-tension cords

The distributor cap has four terminals to which
the four high-tension cords are connected, one
cord for one spark plug. Each terminal is iden
tified by a number {1, 2, 3 or 4} marked closed
to the terminal.

When installing these cords to connect the plugs
to the distributor, be sure to be guided by the
identifying numbers: terminal 1 is for No. 1
cylinder plug, terminal 2 for No. 2 cylinder
plug, and so on.

8-5. lgnition Timing
Spacifications

10° B.T.D.C. below
850 rpm .
1-3-4-2 |
04~ 05mm
(0.016 ~ 0.013 in.)

[grition tirming
lgnition arder

Breaker point gapi

Checking methods

Check te be sure that the point gap is within the
specified range, from 0.40 to 0.50 mm (0.016 ~
0.019 in) and then check the ignition timing an
Mo. 1 cylinder. To adjust the point gap,
Inosen screws (10 and move the stationary point
with plain screwdriver inserted into slit &

Fig. 8-17

(1} Checking and adjusting with timing light
CHECKING:

Connect the timing light to the high-tension
cord of No, 1 cylinder spark plug. Start up the
engine and hold it at a speed not higher than
850 rpm. Under this condition, observe the
timing marks under light. (The 10° timing
mark 17 an flywheel will appear stationary.}

If mark 4' 5 in register with the mark (5 an
transmission case, the ignition is timed correct:
ly. See Fig. B-18.

107 (R.T.0,0)
Tlr'ﬂirrg mark

Teming maich
FTiArk

Fig. 8-18
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To see whether the advancer in the distributor
is working properly or not, raise the speed
gradually while observing the timing marks and
checking the speed, and compare the readings
(on ignition-timing crank angle and engine
speed) with the characteristic curve of the graph
given in Fig. B-4,

An appreciable difference between the way the
ignition advance is increased and what the graph
shows signifies that the governor weights in the
distributor are set improperly or their return
springs are fatigued or broken. |f such a dif-
ference is noted, service the governor and replace
the springgs ar any other part, 3s Necessary.

ADJUSTING:

Upon noting that the ignition is not timed to

the specification, proceed as follows:

1) Make sure that the breaker point gap is set
right, that is, between 0.4 and 0.5 mm
(0,016 - 0.019 in.).

7l Loosen the distributor clamp balt, and turn
{or anguiarly displace) the distributor hous-
ing a little at @ time until the marks &) &,
mentioned above, line up under lamp light.

NOTES:

s Turning the housing clockwise retards
tha timing and vice versa.

& After tightening the clamp bolt, check
the timing once again.

(2} Checking and adjustment with the timing
tester
The timing tester has a built-in buzzer,
Connect one of its leads to the primary-circuit
terminal of the distributor and the other lead
ta the distributor body. Slowly turn the or-
ankshaft by rotating the cooling fan clockwise
with the hand while watching the timing ma-
rks.  (Haye the ignition switch turned off.]

The buzzer should start sounding off just when
the marks come into register, indicating that the
engine s set for the specified timing.

Fig. 8-20 & Timing tester (09900-27003)

CAUTION:

With timing marks (I (& lined up as shown
in Fig. 8-19, remove the cylinder head
cover and check to be sure that No. 1
cylinder rocker arms are not riding on cam
lobes. If the arms are up, turn over crank-
shaft by one rotation {360°) clockwise (as
viewed from front sidel. This turning
should cause the buzzer to sound off just
when the marks come into alignment.

NOTE:

The two tester leads are given polarity
signs, {+) to one and (=) to the other lead:
connect the red lead to (+) cord, and the
black lead to (—) cord, of the distributor.

107 1B T.0.C)
Tirmirg mark

o
Tirmuing rmanch
rmark

.



ADJUSTING:

Upon noting that the ignition is not timed to the

specification, proceed as follows:

1} Make sure that the breaker point gap is set
right, that is, between 0.4 and 0.5 mm
(0.016 - 0.019 in.}.

21 Bring timing mark (1. inta alignment with
mark 2, as shown in Fig. 8-19, Mark i
represents the 107 crank angle.

3} Loosen the distributor clamp balt, and
slowly rotate the distributor housing unftil
the buzzer starts sounding off. Hold the dis
tributor right there and tghten the clamp
balt

NOTES:

1. Turning the housing counterclockwise
‘advances the timing and vice versa.

2. After tightening the clamp balt, check

 the timing once again.

S8-6, Replacement of Distributor Driven Gear

Replacing a worn-down driven gear (a part of
the distributor assembly) is not enough. Inspect
the drive gear, too, and replace it if it is badly
worn down. The drive gear can be removed
from the camshaft.

Worn gears in the distributor drive are likely to
disturb the ignition timing and must be replaced.

When pressing the replacement drive gear onto
camshaft, be sure 1o position the gear angularly
as shown in Fig. 8-21. Note that the tooth root
is radially centered on the center line through
the keyway provided in camshaft.

Fig. 821
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CAUTION:

Distributor gear case

About B0 cc (2.03/2.11 US/Imp oz) of
engine oil must be fed into the distributor
gear case after servicing this case, that is,
removing and putting it back. Be sure to
add this mueh oil before starting the engine
for the first time after servicing. For the
filling peint, remove the bolt on the case
and use the bolt hole.
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9-1. Description
A shift-lever type starter motor is used for cranking the engine. The mator is mounted on the crank case,

with its drive pinion meshed with the ring gear of the flywheel. In the following illustration, note that
the whale motor assembly inclusive of the magnetic switch and lever mechanism is enclosed.

Magnat seaitch
4,
-.. -
Che i b I',-‘_-ir s
.\H 1]
) o
H\' et
i
-d::f
A rmiaTurs braka
(...-"“:] ] : 4
5 " ¥ 4
| Al
| [
Pinsan -
Crepr running eluich 1."'.ﬂ.ima|uu Commuiatior
Fig. 8-1
9.2, Specifications
Waoltage 12 volts
Output 0.8 kW
Rating 30 seconds
Direction of rotation Clockwise as viewed from pinion side
Brush length 16 mm (0,63 in.)
Mumber of pinion teeth 2]

650 A maximum at 11 velts, 5,000 rpm minimum

- 270 A maximum at 9.5 volts and 0.7 kg-m torque,
Load characteristic 1,200 rpm minimum

600 A maximum at 7.7 volts, 1.3 kg-m minimum

Ma-load characteristic

Locked rotor current
Magnetic switch operating voltage 8 volts maximum
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9-3. Cranking Action

Starting up the motor
Turning on the starting switch results in a small current flowing through the holding coil and another

through the pull-in coil, both in the magnetic switch. The former current flows direct into ground, but
the latter fiows through motor armature and field, In other words, motor begins to run, In the magnetic
switch, the two coils energized—pull-in coil and holding coil —develop a combined magnetic pull, by which
the moving core is pulled against the force of the spring and moves toward the right (in the illustration).
At this time. the motor armature is running but slowly because of the small initial current. As the moving
core is forced toward the right, its left end turns the shift lever around its pivot, so that the bottom end of
the lever pushes the clutch toward the left. Since the clutch is splined to the moter shaft and because the
motor shaft is rotating, the clutch advances toward the left as assisted by the helical splines.

Charisr ywuneh

Paull-if &4l

_ Cantae plans
Holding coil _ -

NI Irer

Fig. 82

Pinion meshing with the ring gear
The pinion may mesh inta the ring gear smoothly or may bounce on the ring gear, depending on the rela

tive positions of their teeth. In the latter event, the springs mounted on the clutch absorb the shock and,
since the pinion is rotating and being pushed, its teeth will eventually mesh into those of the ring gear.
In either case, the shift lever is allowed to turn fully and permit the moving core to be kept pulled all
the way toward the right. When this happens, the main contactor of the magnetic switch closes to con
nect the starter motor direct to the battery. Consequently, a very large current—load current—flows
through the motor to develop a high cranking torque for driving the engine crankshaft through the drive

pinion and ring gear.

et
[ AR
e Pl P O

TR

Fig. 9-3
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Engine cranking

When the motor is cranking the engine with full force, the pull-in coil is bypassed or shunted but the
holding coil remains energized to hold the moving core in its shifted position. Under this condition, the
shift lever is pushing the pinion by overcoming the force of springs.

As the engine fires up and begins to run steadily and if the starting switch is kept closed, the ring gear
starts driving the pinion. When this occurs, the pinion merely spins on the motor shaft without transmit-
ting this reverse drive to the motor. This is because the clutch is of overrunning type.

1 Ty e R
. H

Terminating cranking operation

Turning off the starting switch de-energizes {shutting off the current) the holding coil so that the pull
hitherta acting on the moving core disappears. By the force of the spring, then, the shift lever is turned
hack and the moving core is forced toward the left to open the main contactor. This shuts off the load
current, and the drive pinion, shift lever and moving core go back to their original positions.

9-4. Remaoval
1} Disconnect battery cable from the negative terminal of the battery.

7} Disconnect BLACK/YELLOW lead wire and power circuit wire {leading to the plus side of the bat-
tery] from the starter motor.

3) Remove the two bolts securing the starter motor assembly to the crank case, and take off the starter
motor,
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9.5, Disassembly

1) Remowve the nut securing the end of the field
coil lead to the terminal on the head of mag-
netic switch, )

2} Take off the magnetic switch 1) from the "
starter motor body by removing the two

MOoUNtIng screws,

Fig. 9-8

5] Remowve the case complete with field coils.
6) Pull off the set pin from shift lever, and take
out the rubber and plate inside the housing.
7) From the housing, take out the armature,
* starter clutch and shift lever.

Fig. 96

3} Remove the bearing cover (21, and take oul
lock plate brake spring (3] and rubber (4

Fig. 9.9

B} Draw off the starter clutch, as follows.
(1} Draw stop nut toward the clutch side.
(2) Remove snap ring and slide off clutch,

Fig. 9-7 % Cip

4} Disassemble the brush holder section in the

following sequence:

(1) Remove two through bolts.

{2} Detach commutator end frame,
{3} Draw brushes out of the holder.
{4) Take out the brush holder.

135



9-6. Maintenance Services

In the event the starter motor is found unable to
crank the engine, the first thing to be checked is
whether the drive pinion plunges out. |If the
pinion does not plunge out, then the magnetic
switch must be checked,

If the pinion plunges out satisfactorily, then the
inability of the motor to crank the engine is
likely to be due to some defective condition in
the commutator or in the armature, provided
that the battery is in good condition and that
the circuit for applying the battery voitage to
the motor is free from any open or fault
Having narrowed the scope of search for the
cause of trouble to the motor proper, proceed as
follows:

Checking the figld coils

Check to be sure that the field circuit is neither
grounded or open-circuited. This can be
effected by using a circuit tester as shown, |f
continuity 15 indicated by the tester hooked to
the howsing or frame, it means that the insula
tion has failed, resulting in a grounded field coil
Such a fault can be corrected by repair in
most cases.

Fig. 9-10

Checking the armature

# Using the circuit tester, see if there is any
continuity between commutator and arma-
ture core. The tester will indicate infinite
resistance if the insulation is in sound

condition.

Fig. 871

& Again using the tester, check for continuity
between each pair of adjacent commutator
segrments. [T discontinuity is noted at any
part of the commutator, replace the whole
sub-assembly of the armature,

Fig. 9-12

Servicing the commutator

e |f the surface of the commutator i5 gummy
or otherwise dirty, wipe jt off with a cloth
dampened with gasoline. | the surface is
coarsenad or in burnt condition, smoothen if
by grinding with sandpaper. |If the surface
is grooved deep, it may be necessary 10
remove the groove marks by turning the
commutator in a lathe; such turning is often
successful in reconditioning the commutator
if the extra stock necessary for removal by
cutting is available without reducing its dia-
meter to the limit.

i Stanlard Service lmit
L
dia:ET *  325mm 305 mm
i1.28in.] 11.20in.1
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Fig. 9-13 (1} Sandpaper

s Make sure that the mica between each pair
of adjacent segments is undercut to the pre
scribed depth. The conventional undercut-
ting technigue is to be used in repairing the

commutator.,
Srareiard Caryice | irnat
::;:r y L P r - E..:.'.r.;r.l.._
= | 1002~003in) | (0007 n)
| I | |8 |
E ~ 3 Bmm

e 1003 ~ 0.03in}

Marmal

. Wrang

Fig. 8-14

Testing the magnetic switch

Before separating the magnetic switch from the
motor proper just removed from the crankcase,
test the switch by connecting the battery to the
switch, as shown, to see if the drive pinion
jumps out when the battery voltage is applied.
(With the positive terminal of the battery cable
end.) With the switch coils in sound candition,
the drive pinion will jump out and, even when
the main circuit is opened at *“"A", will remain in
“tlumped out’® position, If undoing the connec-
tion at ""A’'* causes the drive pinion to retract, it
means that the holding coil is defective.

137

Fig. 9-15

Servicing the brushes
Check the length of each brush. |f brushes are
warn down to the service limit, replace them.

Standard Service limit
Brush 1§ th - e .
sl 16 mm 12 mm
(0,63 in.) 1047 in.}

Fig. 9-16

Servicing the brush holders

Make sure that the insulation between the two
brush holders, positive and negative, is in good
condition. This should be verified with the use
of the circuit tester, |f any continuity is noted,
repair the insulation.




9.7, Important Reminders for Starter Motor Reassembly

Various parts of the starter motor assembly need lubrication at each overhaul. The lubrication points are
illustrated below: {Also required is locking by punching.

1}
2]
3
4)
5)

Bl

%
ER IllL_
%, S -E[f
1 [ f;"'

Fig. 9-18

Give grease (o the bush in the drive housing.

Grease the helical splines before mounting the clutch sub-assembly.

Grease the sliding or contacting surfaces associated with shift lever,

Grease the bush fitted into the end frame and also the armature shaft end inserted into this bush.,
After installing the stop nut, lock it by staking at two places with a punch.

Adjust the length of the moving stud so that the clearance between the stop nut and the pinion in

plunged-out condition will be from 1 to 4 mm (0.04 to 0.16 in.). To check, run the motor in no-load
condition to plunge out the pinion and wait till the motor speed settles.

— 138 -
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10-1. Description

The charging system consists of the alternator complete with a means of rectification for producing DC
output power, and the two-element regulator unit for controlling the voltage.

In the alternator, the armature is stationary; it consists of three coils mounted-on the stator in such a way
as to produce three-phase alternating voltage, This voltage applies to the rectifier for full wawe rectifica-
tion. The rectifier delivers power in the form of direct current,

Against the stationary armature, revolving magnetic fields are produced by the field winding carried in
the rotor. This feature of construction of the alternator strikes a distinct contrast to the dynama (DC
generator), in which the field is in the statar while the armature is in the rotor.

The magnitude of three-phase AC power available from the alternator to its rectifier is directly propor-
tional to rotor speed and field (excitation) current. It is the function of the regulator unit to control the
field current automatically in such 2 way that the output voltage unit to control the field eurrent auto-
matically in such a way that the output voltage remains constant; another function is to control the circuit
of the charge warning light. Thus, the requlator unit has two element: ane is voltage requlator for per-
forming the first function and the other is voltage relay for the second function.
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10-2. Charging Operation

The fallowing description of the systerm operation is referenced to the circuit diagram indicated in Fig.
10-2. Closing the ignition switch connects the charge warning light to the battery, a small current flows
through the light, lighting this light to signify that the alternator is not charging the battery, and through
the contact point of voltage relay to ground. Another current flows from the battery through the contact
point of voltage regulator into the field winding in the alternator rotor, thereby producing magnetic fields
around the rotor, These fields, which are statiomary at this time because the rotor is not running, link the
armature coils and the rotor poles through the air gap between stator and rotor.

Under these conditions, suppose the engine is started up. The rotor begins to run, and its magnetic fields
revolve to “cut” the three armature coils in succession. In each armature coil, an electromotive force is
generated by electromagnetic induction. This force changes its direction alternately. Consequently, the
three armature coils apply three alternating voltages to the rectifier. Viewed collectively, these voltages
constitute the three-phase output voltage of the alternator,

The rectifier consists of three pairs of rectifying diodes, forming three oneway paths of current far full-
wave rectification to convert the alternator output power into a direct current power, which is available
fram the "B’ terminal of the alternator-rectifier unit, relative to “E" (ground) terminal.

As the engine picks up speed, the electromotive force induced in each armature coil increases, so that the
output valtage appearing at terminal "B {relative to terminal “E"} becomes high enough to “push” elec-
tricity into the battery through its positive terminal. In other words, the battery begins to draw a charging

current.

Let's take a look at the pressure coil of the voltage relay. One end of this coil is connected to terminal “'E™
and the other end to the neutral paint N’ of the three armature coils. Potential level of “E” (ground] is
now so much lower than that of "N’ that a current flows in the pressure coil to develop a magnetic pull
on its armature carrying paint “P5", Consequently, point “P5'" separates from point “'P4" and touches
point “‘P&'"; the charge warning light thus becomes shunted and stops burning to signify that the battery is
getting charged,

During the early stage of engine starting, the alternator output voltage may be lower than the battery vol-
tage; even in such a case, no current flows from the battery into the alternator because of the rectifier
diodes. The reason why a cutout relay is not used here is explained by the presence of the diode rectifier,

The function of the voltage regulator with its voltage coil is to alter the path of field {execitation) current
for the field ocoil, in order 1o maintain the alternator output voltage at a relatively constant level. When
this voltage rises owing to a rise in engine speed, the voltage coil pulls point “'P2"" away from point “P1",
thereby introducing the control resistor “R1™ into the field cirewit. Field current falls slightly because of
this resistance and, consequently, the output voltage falls to the normal level, If the engine picks up speed
further, the magnetic pull developed by the voltage coil increases to bring point "P2" into contact with
“P3", thereby shunting the field coil to reduce the field current to zero. Under this condition, voltage
generation in the alternator is dependent on the residual magnetization of the rotor, which is small enough
to keep down the output voltage to the normal level,

The foregoing description of the voltage regulator operation may be summarized as follows: the regulator
controls the alternator output voltage by controlling the field current in three steps; first allowing a full
field current to flow: secondly, by inserting a resistor into the circuit to reduce the field current; and
thirdly, by shunting the field coil to reduce the current to zero, all for maintaining the output voltage at a
relatively constant level,
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10-3. Alternator

Description

In order to distinguish it from conventional automotive dynamos, the AC generating device is called an
alternator for it produces a DC output from three alternating currents generated in its winding.

The alternator consists of. the rotor [which produces revolving magnetic fields), stator {which is a series
of coils disposed and arranged to form three coil groups), two slip rings and two brushes (through which
DC excitation current 15 fed into the field winding of the rotor), and the rectifier {which consists of 6

semiconductor diodes, and i1s built in the alternatar],

In operation, the revolving magnetic fields “cut”” the stator coils. In other words, the three groups of coils
experience changes in magnetic flux, By the flux changes, an alternating electromotive force (emf) is in-
duced in each coil group. Thus, three alternating voltages are available from the stator.

The six diodes are arranged 50 that they “rectify’ or convert the three alternating outputs into a DC out
put, Three-phase full-wave rectification 15 effected by the built-in rectifier,

In terms of electric current, a diode is a circuit element that passes the current only in ene direction, Of
the six diodes, three are arranged to pass currents in the same direction, and the remaining three in the op
posite direction, Since three alternating currents undergo full-wave rectification and are combined into
one by superposition, the DC output of this alternator is much steadier and carries much less pulsating or
ripple components than a DC output made available by full-wave rectification of a single-phase alternating
current,

Fimid caal
|Rotar coll)

Rotor

Slig ring

Restifier

Fig. 10-3
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Data and Specification

Fk-:-n:unal operating

Vaoltage

Bl mwm altermator

ot Ut
Palarity

Effective pulley
o larmeter

Mo-load alternator
speed

Full-load alternator
speed

irection of rotatkon

Maximum permissible

alternator speed
Working temperature
Firige

|

| =

Rectificaiion

Remowal
{1} Disconnect the positive battery cable from

(2

(3}

Alternator Disassembly

the battery,

12 Vaolts

J6A

normal Temperature
‘ Clockwise as viewed

| from pulley side

Megative ground

70 mm (2,75 in.]

1,050 ~ 1,250 rpm,
14 Volts at mormal
temperatura

4 00 rpm ma ximum,
a54, 14 Volts at

13,000 rimin (rpm)
40°C ~ 80°C

[—1047°F ~ 1787F)

Full-wave rectif icati-:mjl

Disconnect from the alternator the white

cord and circuit coupler,

Remove the bolts securing V"™ belt adjut-

img arm and alternator and take down the

alternator,

Remova the nut securing the fan to the rotor
shaft. To do so, the shaft must be held rigid and
steady by using a special tool Al .

Hexagon wrench. 6 mm (089911-70120)

Remowe the 3 bolts fastening the end frame to
thve rotor housing; tap on the edges of the end
frame with a wooden mallet to separate it from
the housing, thereby severing the rotor fram the
stator.

Fig. 10-5

Draw out the rotor,

It may be necessary to

lightly tap on the core and housing.

Fig. 10-6

Remove the 3 nuts securing the rectifier holder
in place, and one other nut holding down the

terminal insulator. Remove the rear end cowver.

Fig. 10-7
— 144 —
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Remove the brush holder from the stator, Maintenance Services

{11 Rotor

*  Testing the rotor for open-circuit
Check to be sure there is continuity be-
tween the two slip rings when tested as
shown, Absence of continuity means that
the field coil is open-circuited and must be
replaced.

Ring-to-ring circuit resistance 4 ~ & ahms

Fig. 10-8

NOTE:

The alternator is to be reassembled by
reversing the foregoing sequence of steps.
Before inserting the rotor into the housing,
be sure to have the brushes instalied in the
holder. (Use a propersize rod & , manipu-
lating it from the rectifier side, to set the
brush in the holder.) Fig, 10-10

*  Testing the rotor for grounding
Check to be sure there is no continuity
between the slip ring and the rotor shaft
when tested as shown. Presence of any
continuity means that the insulation on the
field coil has failed, making it necessary for
the rotor to be replaced.

Fig. 10-11
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{2}

Stator

Check to be sure there is no continuity be
twean the stator core and each armature
coil; any continuity noted means that the
coil is grounded, A grounded armature coil
can be corrected by locating the faulted
point and repairing the fault.

-

P

Frg. 10-12

(3

Fig. 10-13

{4}

Brushes

Check each brush for wear by measuring it
length, as shown, If the brush is found
worn down to the service limit, replace the
brush and holder altogether.

Standard Service limit
Brush
lanwgth 165 mm 11.0 mm
':':lﬂ.\,"l |I|.|

{0.65 in.|

Rectifier

The rectifier is to be checked with the cir-
cuit tester for continuity in one direction
and non-continuity in the other direction,

Put one tester lead to terminal "B'" and the
other lead to terminal “"N'"; then swap the
two leads, Of the two tester indications,
one should be about 20 ohms, meaning
continuity, and the other should be infinity
(non continuity.).

Put one tester lead to terminal “M*" and the
other lead to terminal “E™; then swap the
two leads. In this case, too, the two tester
indications should be similar to those men
tioned above,

Fig. 10-14

{5)

Alternator load performance

With the alternator-rectifier unit in place,
rum the engine in a speed range of 3,000 to
4000 rpm, and check the alternator
output voltage and current, Compare the
readings against the prescribed wvalues,
indicated below. An output current which
is small means the possibility of the rectifi-
er being defective, any of the stator
(armature, coil open-circuited, or an
insulation failure resulting in & grounding
tault,

13,8 ~ 14.8 volts, |
204 minimum

Starndard ol put
\lﬁ“dgﬂ and current

N kA
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10-4, Alternator Regulator

In the two-element regulator, one coil acts as
voltage limiter or requlator and the other cail as
relay for controlling the charge warming light. It
should be noted in the circuit diagram that the
magnatic pull developed by the voltage coil to
move its moving point “P2" is roughly propor-
tional to the altermator output voltage, whereas
the magnetic pull developed by the pressure coil
af the relay is dependent on the potential level
of neutral point “N' of the armature with re-
spect to the ground. A elear understanding of
these relations is essential in checking, testing
and servicing the regulator unit,

Armpluse gag

Al uest g urrr'--.I T""""‘J point P2
| " Point P3
Paint P1 . (High-apasd)
1LD‘|’|‘!§JE’E|.” ,-f Moo Qo
o I\"L =1

Walchga ragulaner

Arrrra-_1 ure gap

l:?'_\_ =
Acdjust ing urm]

I
1
| Maving paint PS5

I &
| P

Pomi P4 7 Poms PG
i Pgint gap
et e,
Vaoltage ralay

Fig. 10-16
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Specifications

| Regulated voltage | 138 = 14.8 volts |
Yoltage-relay cut in voltase | 4 ~ 5.8 volls '

Maintenance services

{1

Voltage-regulator limiting action test
Hook up a voltmeter, insgrting it between
the alternator "B terminal and ground,
and run the engine within a range of 2,000
to 3,000 rpm, while reading the voltmeter
indication, The voltage read is the charging
voltage as limited by the action of the vol-
tage regulator: the reading should be within
the prescribed range, which is indicated
below, If the charging voltage is found too
high ar too low, adjust it by bending the
adjusting arm of the woltage regulator,
13.8 ~ 14.8 volts for
2,000 ~ 3,000
Enging rpm

Priger ke rarge af
charging vollage




Fig. 10-17

2

(2)

If the charging voltage is noted to oscillate
or otherwise be unstable, it is most likely
that the contact point faces in the voltage
requiator are dirty or roughened,. Cleaning
and smoothening the faces will remedy
this maleondition,

If the charging woltage is too high, the pos-
sible causes are as follows:

Armature gap is too wide on low-speed side
of high-speed side in the voltage requlator.
Contact resistance at high-speed side point
is too large.

The coil of voltage regulator or relay is
open-circuited,

QOpen circuit in the line to "N" or “'B"
terminal of the regulator uwnit. (Refer
to Fig. 10-19)

Contact pressure is too high on low-speed
side point.

Imperfect grounding of the regulator unit.

Continuity test an field coil

Lising the circuit tester, check for continui-
ty between the “E' and “F'" terminals of
the alternator, as shown. The tester should
indicate continuity with a resistance value
meeting the following specification:

G~ 9 ohms \

Srandard fleld circuit
resistanca

Fig.

{3)

Fir.
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If the resistance value noted is too small, it
is likely that there is a short-gircuit through
insulation layers in the coil,

If the resistance value noted is too large,
the following possibilities must be con-
sidered:

An open-circuit is developing in the field
coil.

The brushes are not seated properly on the
slip rings.

Brushes or slip rings are burnt.

Checking terminal-to-terminal resistances

Full off the connector from the regulator
unit, remove the cowver, and check the
resistance between terminals, Refer the
resistance readings to the following chart to
diagnose the internal condition of the

regulator unit:

G N F
Black/MWhite White/Black While/Graan

E L B
Black White/Red  White

10-19
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Guide on regulator d isgnosis

I Ciperated

- ¥ . Mormal
Terminal State :J‘i }5““' Et resistance value D imgrosis
check ad wal. relay vl reguiator fobms) |
: If mot zaro, point contact is defec.
Standstill Zero tive on low-spesd side.
IG-F irk
If infinity i3 noted, eonieol resistion
Chper 11 : fekiH
ated Approx, 1 N A
Y It nat zero, ralay contact point is
Standstill Zero not closing fully.
LE ' It #ero, relay point faces are fused
Operated Approx. 100 togathar.  IF infinity i noted, val-
tage coil i open-circuited,
If zero, pressure coil s sharted. |f
K-E Approx. 24 infinity, voltage coil is  opan
chrouited.,
- If mot infinity, relay poing faces are
Standstill Infinity fused together.
BE ' If zero, voltage coil is shorted. If
infinity, wvoltage coil is open-
Operated Approx. 100 circuited ar contact action of the
paoint is defective,
. n If not infinity, relay point faces are
< Standstill Infimity Sogether.
[ It not zero, contact action of the
Zero

pont i defective,
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{4) Gap adjustment
© Voltage relay
Using a thickness gauge, check the two
gaps, point gap and armature gap. Refer
the gauvge readings to the specification
value, below, and adjust the gaps as neces-

Sary.
Gap specifications
g b Appeox, 06 rmm (0023 in.)
gap

Point gap Approx. 0.4 mm (00156 in.}

Fig. T0-20

Voltage regulator

Tweo gaps are to be checked: point gap,
ancd armature gap. Use a thickness gauge,
and compare the readings taken against the
following specifications, Adjust the gaps
a% Necessary.

. .ﬂ. umat u.r.r:
Lgdﬂ
Point gap

Gap specifiations.

Approx, 1.1 mm (0043 in_)

Approx, 0.5 mm (0018 6n.)

10-5, Mamn Fuse

The main fuse, located in the path of current to
and from the battery, is of fusible link type,
whose conductor wires are copper-nickel alloy 1n
material and are sheathed in double layer of
insulation, It interrupts overcurrent by the
melting action of its conductor.

interrupting capacity of main fuse A

10-6. Battery
1) Battery specifications

Model [ NS G0
Rated capacity 45 AH, 12 Valts
3.1 litres

Electralyte [B.8/5.5 US/Imp. pt.)

1.26 whean fully charged

Electrolyte 5.G. at 20°C (68°F)
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21 Care of the battery
The following information is basic in nature and is nothing new; it is merely a reiteration of what every

Service shop personnel knows about the automotive storage battery. The information is intended to serve
as a reminder to the reader, with a hope that he will, in turn, remind each final user of the important basic
facts about the battery whenever opportunity permits him to engage in a conversation with the final user
in the shop or out of the shop.

(1)

{2)

The battery is a very reliable cormponent, but needs periodical attentions.
K.eesp the battery container clean; prevent rust formation on the terminal posts; keep the electrolyte
up to the upper level uniformly in all cells; and try to keep the battery fully charged at all times,

FPreserve the capacity of the battery,
There is a limit to the ability of the battery to hold electricity in store. This limit is called '“capa-

city."”

There are several ways for the battery to lower its capacity.

a

Loss of electrolyte, or fall in electrolyte level,

When this happens, the battery cannot hold so much electricity as it originally could. Handle the
battery with care when you take it down, Barring the loss of electrolyte by careless spilling or
otherwise, the electrolyte level goes down gradually in the battery at work because the water content
of it evaporates. Periodically refill distilled water to each cell, as necessary, so that the electrolyte is
always up to the specified level. MNever allow its surface to fall so much as to expose the cell plates.

Owvercharging the battery in place or off the machine.

In recharging the battery off the machine, caution must be exercised so as not to overcharge it,
Owvercharging gives rise to several complexities. For one thing, it heats up the battery to deform the
battery container to result in a destroyed battery. Owercharging could occur in a battery in place if
the voltage regulator is maladjusted to allow the alternator {or the dynamo in other machines) to
develop too high an output voltage. For another thing, “gassing™ occurs in a battery being over
charged to result in a loss of water content. One of the most serious consequences of overcharging
is the swelling of positive-plate grids, causing the grids to crumble and the plates to buckle.

Lindercharging the battery in place.
Regulator malfunctioning is usually the cause of the battery remaining in a state of charge far below

its capacity., This condition is very wundesirable in freezing weather, for the electrolyte in such a
battery can easily freeze up to result in a destroyed battery, Moreover, an undercharged battery is
an easy prey to a greater evil-sulfation,

Sulfation,
Let us recall the electrochemical reactions that take place in the battery during charging and dis-

charging. As the battery gives out its energy (discharging), the active materials in its cell plates
are converted into lead sulfate, Dwring recharging, this lead sulfate is reconverted into activ material,
If the battery is allowed to stand for a long period in discharged condition, the lead sulfate becomes
converted into a hard, crystalline substance, which will not easily turn back to the active material
again during the subsequent recharging, "Sulfation”™ means the result as well as the process of that
reaction. Such a battery can be revived by very slow charging and may be restored to usable condi-
tion but it is 8 damaged battery and its capacity is lower than befare.
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(3)

i4)

K.eep the battery cable connections clean.

The cable connections, particularly at the positive {+) terminal post, tend to become corroded, The
product of corrosion, or rust, on the mating faces of conductors resists the flow of current. The
inability of the starter motor to crank the engine is often due to the rust formation in the battery
cable connection. Clean the terminals and fittings periodically to ensure good metal-to-metal con-
tact, and grease the connections after each cleaning to protect them against rusting.

Be always in the know as to the state of charge of the battery.

The simplest way to tell the state of charge is to carry out a hydrometer test. The hydrometer is an
inexpensive instrument for measuring the specific gravity (S.G.) of the battery electrolyte. Why
measure the 5.G.7 Because the 5.G, of the electrolyte is indicative of the state of charge.

The direct method of checking the battery for state of charge is to carry out a high rate discharge test,
which involves a special precise voltmeter, an expensive instrument used generally in the service shops but
no recommendable to the user of the machine.

&t 20"C of battery temperature {electrolyte temperature):

The battery is in FULLY CHARGED STATE if the electrolyte 5.G. is 1.26.
The battery is in HALF CHARGED STATE if the 5.G. is 1.220.
The battery is in NEARLY DISCHARGED STATE if the 5.G. is 1.150 and is in danger of freezing.

What if the battery temperatures not 20°C (68"F)? Since the S.G. varies with temparature, you have to
correct your S5.G. reading (taken with your hydrometer] to the value at 20°C, and apply the corrected
5.G. valug to the three-point guide stated above. This manner of correction needs a chart showing the
relation between S.G. and temperature. There is a simpler way: refer to the graph given below, which
tells vou the state of charge for a range of 5.G. value and a range of temperature.

How to use the temperature-corrected state-of-

charge graph. 1.32 —TT
Suppose yvour 5.G. reading is 1.26 and the bat- 50 Orver charge
tery temperature is —5"C {23"F). Locate the e A i
intersection of the —6°C line and the 1.26 5.G. g ) -
ling. The intersection s “A”, It is in the zone I | -q“‘-ﬂ-______ _
for CHARGED STATE. How much is the M e
battery charged? To find out the answer, draw a § 1 TL_T-“--‘
line parallel to the zone demarcation line, ; 1.2l P " T ELad
extending it to the right, and see where this line B 1-“‘! | | |
crosses the percentage scale, In the presant % 1'1-315 3 :I:- E 1D 15 20 75 30 315 4n 45 ("o
gxample, the line crosses at, say, B5% point S i ]
The battery is B&% fully charged.

Fig. 10-23
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11-1.

113,

11. CLUTCH
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11-1. Description

The cluteh is a diaphragm-spring clutch of dry single disc type, as shown in the cross sectional view of
Fig, 11-1. The diaphragm spring is of tapering-finger type, which isa solid ring in the outer diarmeter part,
with a series of tapering fingers pointing inward. The disc, carrying six torsional coil springs, is slidably
mountad on the transmission input shaft with a serration fit.

The clutch cover is secured to the flywheel, and carries the diaphragm spring in such a way that the peri-
pheral edge part of the spring pushes on the pressure plate against the flywheel {with the disc in between).
When the clutch release bearing (throwout bearing) is held back: This is the engaged condition of the
clutch,

Depressing the clutch pedal causes the release bearing to advance and push on the tips of the tapering
fingers of diaphragm spring. When this happens, the diaphragm spring acts like the release levers of a con-
ventional clutch, pulling the pressure plate away from the flywheel, thereby interrupting the flow of drive
from flywheel through clutch disc to transmission input shaft.

The clutch construction is simple, well balanced relative to rotating speed, durable and capable of with-
standing high torsional load and, what is particularly noteworthy, does not require the adjustment of the
kind invalved in the conventional coil-pressure-spring release-lever type of clutch.

Wy, Cluteh caver zus’y

Frywiesl Cluteh redoase b ing

Crank ghafr

Clutch d isc

4 gy ANa ks F i 7 7 B T e

Fig. 11-1
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11-2. Remuoval

Removal of the clutch presupposes that the
engine has been dismounted according to the
method outlined in the section for the engine.
The clutch cover, disc and release bearing can
be taken off only when the engine is off the
machine,

Remowve the & bolts securing the clutch vover to
the flywheel, and take off the cover and clutch
dise.

Frg. 171-2

With the clutch release bearing attached to the
retainer, remove the retainer spring from the
release shaft, The release bearing will come off
as the spring is being remowved,

1
Fig. T1-3

11-3. Maintenance Services

Clutch disc facing surface condition
A burnt or glazed (glass-like surface) facing can
be reconditioned by grinding it with Mo, 120 ~

155

200 sandpaper. If the surface is in bad condi-
tion beyond repair, replace the whole clutch disc
assembly,

Fig. 11-4 1) Sandpaper

Cluteh facing wear

Check the wear of the facing by measuring the
depth of each rivet head depression, which is the
distance between rivet head and facing surface
If the depressing is found to have reached the
service limit at any of the holes, replace the
clutch disc assembly.

Standard

Rivet head | orandard | Service limit
depression 1.2 mm 0.5 mm
(005 in.} 10.02 in.




Backlash in dise serration fit

Check the backlash by turning the disc back and
forth as mounted on the transmission nput
thaft. Replace the disc assembly if the backlash
is noted to exceed the limit, Backlash here is a
circular displacement as measured with a dial

indicator,
& clutch disc exhibiting a large backlash will

make an impact noise each time the clutch is
engaged, and will prevent the clutch to engage
smoothily,

Service himit
0.5 mm {0.02 in.l

| Back lash w serration fit

Fig, 11-6

Clutch cover

Inspect the clutch cover for evidence of the
diaphragm spring rivets getting loose, |f the
rivets are loose or are tending to become loose,
replace the cover assembly; suech a cover makes a
rattling noise when the clutch pedal is depressed,

Inspect the tips of the tapering fingers (to which
the release bearing exerts a push to disengage
the clutch) for wear, If the tips are worn exces
sively, replace the cover assambly.

Fig. 17-7 (1 Spring wear; (Z) River

Release bearing

Replace the release bearing if it sticks, rattles or
makes abnormal noise when spun and turned by
hand.

Fig, 11-8

Input shaft bearing and oil seal

Inspect the pilot bearing (by which the forward
end of the input shaft s piloted in the crank
shaft) and oil seal for evidence of malcondition
at all times.

Abnarmal noise coming from the clutch, when
the clutch pedal is depressed to disengage the
cluteh, is often due to a defective pilot bearing.

I 56
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Clutch pedal height

Bring the clutch pedal height to the same height
as that of the brake pedal. This is to be acoom-
plished by screwing in or out the adjusting boilt
located near the pivating point of the pedal arm.

Lock nut
3=
Sy

_'.E| o | _‘.-I___."

= I i

T =

b =

[

SAcly s |

e ]
. T

LA 1k
Wi
U

Fig. 11-10

Clutch pedal play

There are two places where adjustment 15 to be
made for giving a proper amount of play to the
cluteh pedal. One is the clutch cable adjuster 5,
above the engine mounting member; and the
other is the inner cable adjusting nut at the
distal end of the clutch release lever. The play is
prescribed to be within the following range:

15~ 26 mm
Clutch pedal play

(0.6~ 1.0in.)
2= 4 mm
Clutch release arm play (0.08~ 0.16 in.l

Fig. 11-11

- 157

NOTE:

In the right-hand steering machine, make
the adjustment by means of the clutch
cable adjuster in such a way that the inner
cable will not extend more & mm (0.19 in.}
from the adjusting nut. This is necessary
for securing the prescribed amount of
clearance betwesn inner cable and steering
gear box.,

. A __.\_\H.:I_-.-\.\_I-'.
"'-_"I' :-' | ;- |
i 4 L R oS
g 7
o 10,19 indd

Fig. 11-12

11-4. Installation

The cluich 15 to be installed by reversing the
removal procedure,  Some important steps will
be explained in detail,

Clutch disc and clutch cover

A special tool must be wsed to install the disc
and cower, in order to align the two to the trans
mission input shaft. The tool is a sort of dum
my; insert it into the bearing (pilot bearing) (as
if it were the transmission input shaft), Then
mount the disc and cover and, after bolting up
the cover to the flywheel, draw off the mount
ing tool (A

Clutch disc center guide (09923-36310)

Fig. T1-13



Input shaft bearing
There is a void between input shaft bearing and
oil seal. Make this void 80% full with SUZUKI
SUPER GREASE “A™,

Fig. 11-14 --_I_ Greass ] .

Clutch release bearing retainer
Before installing the retainer, apply SUZUKI
SUPER GREASE “A' to its inner surface.

Fig. 17-15 (7 Grease

Clutch release arm

The release arm can be installed after the trans
mission has been mounted and set in place but
there will be some difficulty of handling the
arm with the transmission in place. The easier
way is to install the arm before the transmission
i5 installed; the method is as follows:

In the left-hand steering machine, match the
punch marks on release arm and shaft. In the
right-hand steering machine, locate the punch
mark on release arm off the punch mark on
release shaft by an amount equal to one serra-
tion, as shown, Secure the release arm good and
hard to the shaft in that position.

Punghed Punched
marks ™ marks ™
FAaar Fromnt
sl sude
Hight hard suecring Left hand stesring
Fig, 11-16
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12. GEARSHIFTING CONTROL
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12-1. Description

The movemnent of the gearshift lever is transmitted by the control shaft to the gearshift lever case, from

which the three fork shafts are actuated selectively to shift the transmission,

Gsar ARiTTiRG liwer Knnh
Gear shifting comtrol lever
Bawc

Hauiging

Spat

Soring

Drust sl

Ciuide plate

Gear shifting control shaft
Feturn spring

SwEume s -

—

Fig. 12-1
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12-2. Removal

To remove gearshift control lever, remove the
four bolts, securing the guide plate, and two
bolts, securing the lever housing, Remowve the
bhalt connecting the lever to the control shaft,
and pull the lever off,

To remove gearshift control shaft, undo the con-
nection between this shaft and the extension
shaft on the transmission side by removing the
bushed bolt and nut, and unhook the return
spring from the other end, from which the gear
shift lever has been disconnected,

Fig. 12.3

12-3. Maintenance Services

Gearshift lever adjustment

If it iz hard to shift into “low’™ ar ""third,” or if
it has been reported that the gear slips out of
mesh during normal cruising, displace the guide
plate toward rear. Loosening the bolts securing
the guide plate permits it to be so displaced.

lal

If it is hard to shift into "second’ or "top,” or
if “gear slipping”’ is complained of, displace the
guide plate toward front.

Seoomnd, Tap: Flate (.}
torwward frant

Guide plate

Low, Third: Plate (}
icnward Faar

Fig. 124

If it is hard to shift in “reverse,’”” displace the
control lever howusing toward the right. Loos
ening the bolts securing the housing permits it to
be so displaced .,

Ii the lever tends to shift into “top” when it is

meant to go into “reverse,” displace the control
lever housing toward the left,

Frasnl

| b Gear shilt
| 3 eonTiol lavar
hela 1y

L %™~ Control kever
guide plata

Fig, 12-5

Guide plate inspection
Replace the guide plate if its tongue parts A"
and “B" are excessively worn, A worn tongue
A" makes “reverse shifting'’ less articulate; a
worn tongue “B* causes the shift lever in neutral
to change its position,

EEE)

Fig. 12-6




12-4. Installation
1. T

ightening torque

To be Tightened 1o

kg-m [Ib-fi)

Joint nut, gear shift 1.0=15
ontral rad {1.6~ 10.5}
Fromt niut, gearshilt 0E=10
contral rad (4.5 =~ 7.0
Balt, control lever 04~ 07
quidle plate (3.0 - 5.0}
Aalt, comtrol leve . 20~25
Fsosing (14,5~ 18.0)

2. Just before installing the two bushes for
gearshift control shaft, apply grease to their
outer surfaces. Also grease the inside surface

of the control lever seat.

Fig, 12-7 (1 Grease
3, Position the contral lever guide to hring the
arrow mark to the front side.
.i':ih Frmnr
r_- ——
Do 0
-
J__':-
O
L_l:] .J_[-]-"
1k
Fig. 12.8
162

4. Position and secure the gearshift control

lever in such a way that, when it is moved
into “top” position, there will be a clearance
g oof 30 to 40 mm (118 to 1.57 in) be-
tween it and transfer shift lever,

Frg. 12-9
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13-1. Description

The transmission is full synchronized and provides four forward speeds and one reverse speed by means
of two synchronizers and three shafts—input shaft, main shaft and countershaft. Inputshaft and main
shaft are in line, connected rotatably with a needle roller bearing in between. Gears on these shafts are in
constant mesh with thase of countershaft,

On the main shaft, low-speed synchronizer couples “low’” driven gear or “second”’ driven gear to the main
shaft. High-speed synchronizer coupls “third’" driven gear or input shaft to the main shaft. Reverse
idler gear is for clash meshing, and meshes with the reverse idler mounted on the extended portion of the
rmain shaft.

The transmission case is in two-piece construction, consisting of upper case and lower case. The upper
case has the three-fork-shaft shifting mechanism built in it. The lower case supports the countershaft.
Fitted to the case is an extension case, in which the gears for reverse drive are housed,

The forward section of the transmission case constitutes the housing for the clutch. As viewed from the
clutch side, the clutch shaft and transmission input shaft are a single integral shafting extending into the
transmission case. As mentioned above, this shaft is followed by the main shaft, which extends out from
the other end of the case and is splined to the universal joint yoke.

Sacord gear )
Low speed synchronizer ring
Synchronizer spring

Lows spaed hub set
Synehronizer key
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13-2. Flow of Drive Through Transmission
How drive flows will be explained for each shift position:

Low speed drive
Low driven gear on the main shaft is free from this shaft and merely rotates around it, as driven from the

low drive gear of the countershaft. Shifting the lever into “low' causes low-speed gear shifter fork to push
low-speed synchronizer toward low driven gear and, through the dog teeth, mesh it with the gear, thus
coupling the gear to the main shaft.

Under this condition, drive flows from input shaft to countershaft through one stage of speed reduction,
and then from countershaft to main shaft, through another stage of speed reduction.

Second speed drive
Shifting the lever into "“second” causes the same low-speed gear shifter fork to push low-speed synchroniz-

er to the other direction, that is, toward second driven gear and mesh it with this gear, thereby coupling
the gear to the main shaft. Under this condition, speed reduction takes place twice, as in the low speed
drive described above, first between the gear of input shaft and that of countershaft and secondly between
second drive gear {of eountershaft) and second driven gear {on the main shaft).

Third speed drive

Shifting the lever into “third”” actuates high-speed shifter fork to engage high-speed synchronizer with
third driven gear on the main shaft. This gear, like low and second driven gears, is free on the shaft and
inerely spins as driven by third drive gear of countershaft when the gearshift lever is any other pasition.
Just as in the case of low and second speed drives, drive flows from countershaft to main shaft through
third drive and driven gears and high-speed synchronizer.

Top spaed drive
Shifting the lever into “"top’* actuates the same high-speed shifter fork to engage high-speed synchronizer

with the input shaft gear through dog teeth, thereby coupling input shaft direct with mainshaft. No speed
reduction is involved in this flow of drive: engine crankshaft drives main shaft through input shaft,

Reverse drive
Shifting the lever into “reverse’” actuates reverse gear shifter fork to mesh the reverse idle gear into the

reverse gear on the main shaft. This is a “clash” meshing action, by which the idler gear comes into be-
tween the reverse drive gear of countershaft and the gear on the main shaft.

Drive is from input shaft to countershaft and then to main shaft through reverse idler gear. Two stages of
speed reduction and reversal of rotary direction are involved in this drive,
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13-3. Transmission Gear Ratio

Primary qogr ratio asia

Primary speed rafss 1.789

Shift position l
Lows  hecond | Third Tap |Hewerss

Gear ratic | 30/14 | 20/22 ZE/ZD 2712

[
= | _J
é P | Speed ramo | 2143 | 1318 | 0BEZ 2.250

1

Qimrall spess | 1836 :.3591 1.543

1 4 l
rRgdc [iOA TR Aaaa 026 J

13-4. Dismounting

s Take down the engine according to the dis
mounting procedure described in the section
on the engine,

& Hemove the drain plug to drain out the oil in
the transmission.,

# Remove the link bolt connecting gearshift
levar shaft and control lever shaft.

& Disconnect the electrical lead from back-up
light switch.

* Remowve the two transmission mounting
nuts, and remove it by carrying it toward the
engine side,

13-5. Disassembly
Separating the upper case from the lower case,

Remove clutch release bearing from transmis-
sian input shaft,

Remove the bolts securing gearshifting case and
take off the case from the transmission case.

— 167 —

Remove the bolts securing the extension case to
the transmission case, and detach the extension
case and mounting bracket.

Rermaowve the bolts fastening the upper and lower
cases together, separate the two, and take out
the main shaft assembly. A steel bar, similar in
shape to screwedriver, may have to be used to pry
the two cases apart, as shown. In such a case, do
not stick the bar too far into between the two
rating faces or the faces may become damaged.




Removing the countershaft Pull off countershaft to the low gear side, re-

Remove the 2 bolts securing reverse gear shaft move the bearing, and take the countershaft
stopper plate, and take off the stopper plate and assembly out of the case. Two special tools
reverse gear shaft, must be used for this removal:

Bearing installer B (09922-55130)
Bearing puller & (09913-60910)

Fig. 13-6
Remaove the circlip retaining the reverse gear on

countershaft, using the circlip remover & | and
slide the reverse gear off countershaft.

Circlip remover (09900-06107)

: Fig. 1391

Fig. 13-7 Removing the main shaft and input shaft
Remove the rubber plug on countershaft. Re Take out the input shaft by hand, taking care
move the circlip retaining the countershaft bear not to let the high-speed synchronizer ringsdrop.,

ing, as shown.

Fig. 13-10

Fig. 13-8
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Remove the circlip retaining the hub of high
speed  synchronizer sleeve, and slide off the
sleeve hub and third driven gear from main
shaft. A special tool & must be used in remow-
ing the eirclip:

Circlip remover (A (09900-06107)

Frg, 13-17

Remove the circlip retaining the reverse gear on
main shaft. Remove this gear and main shaft
bearing. Be sure to use the circlip remover.

Fig. 1312
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e

From main shaft, take off the low driven gear,
low-speed synchronizer sleeve hub and second
driven gear. Be sure not to allow the synchro-
nizer rings to drop down when the sleeve hub is
coming aff.

Fig. 13-13

Remowving the shifter fork shafts and forks
Before starting the remowval work, make sure
that all the shifter fork shafts in place are in
neutral position. First, remove the stopper plate
for shifter fork shafts by removing the two boits
securing this plate,

It is important that the three shifter fork shafts
be kept in neuwtral position at this time in order
to make sure that the interfock balls between
two adjacent shafts are seated fully in the dents
of respective shafts, If any of these interlock
balls is off the dent, some of the fork shafts will
refuse to come out when pulled.




Using the spring pin remover (special tool), draw
out the spring pin on reverse gear shifter fork,
and pull out the shifter fork shaft. As this shaft
comes out, the locating ball and spring will jump
out of the hole; do not let them fly away.

Spring pin remover &1 {09922-856811)

Fig. 13-15

Move the high-speed shifter fork shaft into the
position for “'third.” This will allow the spring
pin to shift into the dent provided in the case.
Using the same special tool, mantionsd above,
draw out the spring pin and pull out the fork
shaft. As in the case of above, be careful not 1o
let the steel ball and spring fly away.

Having thus far removed the reverse gear shifter
fork shaft and high-speed shifter fork shaft, you
are now to remove the low-speed shifter fork
shaft, as follows: Move this fork shaft into the
position for “second,” so that the spring pin will
shift into the dent provided in the case; draw
out the spring pin by using the spring pin re-
mover, mentioned above; and remove the shaft
by pulling it out,

Special taal

S ter
fark

Fig. 13-16

13-6. Maintenance Services

Reverse gears and idle gear

Inspect the chamfered edges of gear teeth of the
three gears—driving and driven gears {(of main
shaft and countershaft) and idle gear. |f the
edges are worn badly, replace the gears. Abnor-
mal noise or gear slipping in reverse drive is
often due to worn tooth edges of these gears,

Fig. 13-17 (I Chamfered

Countershaft and its hearings

If any of the countershaft gears is found with
chipped or broken teeth, replace the counter-
shaft, Chek each bearing by spinning its outer
race by hand to “feel” the smoothness of
rotation, Replace the bearing if noted to
exhibit sticking, resistance or abnormal noise

when spun or rotated by hand,

Fig. 13-18
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Input shaft
Referring to Fig. 13-19, inspect the cone (i) and
toothed ring & for wear and damage.

Inspect the gear teeth (@ and splines @) for

wear and damage,
If any part of the input shaft inspected as above

is found excessively worn or badly damaged, re
place the shaft.

-

g7
A

= — 'r]

3

H

Fig. 13-19

Combination of gear and synchronizer ring

Fit the ring to the cone of the gear linput gear,
or “third,” ‘second” or “low™ gear), and
measure the clearance between the two at the
peripheral teeth, as shown if Fig, 13-20. If the
clearance is noted to have reached or exceeded
the service limit, replacement 15 Necessary.

Clearance Standard Service lirmit

BiEtwesn 08~ 1.2 mm 05 mm
gearand ring {003 ~ 0.05 in.l (0.02 in) |

=171

Inspect the external cone (of the gear) and
internal cone {of the ring) for abnormal wear,
Be sure that the contact patterns on thess sur-
faces indicate uniform full-face cantact, and that
the surfaces are from any wawvy wear. A badly
worn member must be replaced.

Proper synchranizing action on gear shifting can
be expected when the ring-to-gear clearance
(Fig, 13-20) and the condition of cone surfaces,
amang other things, are satisfactory.

Fig. 13-21 (& Checking contacting surface

Chamfered tooth ends of ring (external teeth)
and sleeve [internal teeth)

Synchronizer ring and hub have three slots each,
in which the keys are carried as backed by
expanding springs, 50 that the hub and its two
rings, one on each end, are capable of running
together. Since the sleeve is engaged by its
internal teeth with the hub, as if the two were
splined together, the sleeve too runs with the
hub and rings.

In meshing action, the sleeve is pushed (by the
shifter fork) to one side, so that is slides axially
on the hub, pushing the ring toward the cone
surface of the gear. This push is transmitted by
the three keys, which are lightly gripped by the
sleave,

By the friction between the gear cone and the
ring cone (internall, the ring beging to rotate but
is opposad by the hub because of the keys. In
other words, the ring is at this time twisted,
while the sleeve is advancing further to push the
ring fully against the gear cone. Since the
ring is unable to slide along any further, the



sleave lets go of the keys and rides over to the
ring. At this moment, the initial contact be-
tween the chamfered ends of teeth of the ring
and those of internal teeth of the sleeve occurs,
This contact is such that the internal teeth of
the sleeve align themselves to those of the ring,
When the sleeve advances and slides into the
ring, the ring will be rotating nearly with the
speed of the gear, so that the sleeve is enabled
smoothly to slide over into the clutch teeth of
the gear,

The initial contactor mesh between slesve and
ring is determined by the widths of key and slot
or, to say the same thing, the key clearance in
the slot, and is prescribed to extend at least a
third {1/3) of the chamfer.

With the synchronizer properly assembled on
the shaft, push in and twist each synchranizer to
see if the one-third mesh occurs or not; if not, it
means that the overall wear {which is the sum of
the wears of slots, keys and chamfered tooth
ends) is excessive and, in such a case, the entire
synchronizer assembly must be replaced.

Mash of chamfered tooth | Contact extanding

ends of synchron2er ring about 1/3 of cham-

and huby fered face from apex
113

FI':I;, r 3‘ .? .?

Synchronizer rings

Inspect each synchronizer ring for wear of it
key slots by measuring the width of each slot,
If the width reading exceeds the limit, replace

the ring.

Key slot width Standard | Service limit
of synchro- 0.6 mm . 9.9 mm
mider ring {0.38 in.} I (0.39 in)
1
R

Fig. 13-23

Fork shaft locating springs

Two kinds of locating spring are used to arrest
the three shifter fork shafts. 1f “gears slipping
out of mesh’ has been complained, check thess
springs for strength by measuring their tree
lengths, and replace them if their free lengths are
less than the service limits,

._ _?@ring Mo. | Standard : .;‘;-!rvit:& fimin
Free length | 19.5 mm 17.0 mm

_ afNe.1 (0767 in.) (0,669 in.}
Free length 175 mm 16.0 mm

of MNo. 2 (0.689 in.) (0630 in.}

Fig. 13.24
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Extension caze bush

Check the bush press-fitted into the extension
case for wear by measuring the redial clearance
between bush bore and sliding yoke. |f the
sliding yoke is capable of rattling in the bush
because of advanced wear it will cause the pro-
peller shaft to rattle. For this reason, an exten-
sion case found to allow its sliding yoke to
rattle in excess of the service limit must be re-
placed; replacement of the bush alone is not
permissible.

I Rattle af Standard " Barvice limit
sliding voke
in extengion |0.02 =~ 0.08 mm 0.1 mm

case bush | (0.0008 ~ 0.0024 in.) (0.004 in,)

13-7. Important Steps in Installation
Tightening torgue

) : kg-m
T be tightened to: iib1]

. | 165~240
Transmission case balt l (11.0 ~ 14.5]
il elraim plug and | 30~50
lavel plug {22.0 ~ 36.0]
Extension case balt ‘ i :g -: Efﬁl
Rear mounting bolt | H:.-E : E-ﬂ':!'.":l
Gearshift lever ease balt pge-—~12
8 mm| (70 ~85)
Gearshift lever case bolt 04 ~08
{6 rmm | (30~40}
Balt an stopper plate for | 1.5~20
shifter Fork shafts (110~ 14 5]

Input shaft and main shaft

When assembling the two synchronizers on main
shaft, be sure to position the hub of each cor
rectly. As shown in Fig. 13-25, the hub has an
inner boss, whose end face is almost flush with
the end face of the toothed outer part. Make
sure to bring that end face to the clutch side.

- 173
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Cluich ssie ¢u -

Fig. 13.25

Care must be exercised in positioning the sleeve
of each synchronizer. Be sure to bring the
groove for admitting the fork to the clutch side,

-

i,
L
Clstch sida - -

Fig. 13.26

After putting on each synchronizer, be sure that
the three keys mounted on the hub fit snugly
into the slots provided in the ring.

Fig. 13-27



Shifter forks and shafts
When feeding each shifter fork onto its shaft, be

sure to bring the boss [in which the hole for
admitting the spring pin is provided) to the
extension case side.

Fig. 13-28

Two kinds of coil spring are used to push down
on the locating steel balls. One is larger in coil
diameter, and is designated as Mo, 1 spring; the
smaller one is designated as No. 2 spring. Each
locating steel ball is backed by two springs, No,
1 and No. 2. Thus, there are a total of six
springs, that is, three No, 1's and three MNo. 2,
for the three fork shafts, reverse, high-speed and
low-speed, as shown in Fjg. 13-29. At the time
of installing the balls and springs, be sure to dis.
criminate the two kinds.

Mo 1 spring hl-:r 2 spring

_|fﬁf ﬁ'?

Aeveri Hagh-spand  Low-speed

Fig. 13-29

The shifter fork shafts are to be installed sequen-
tially. First to be put in place is low-speed
shaft, followed by high-speed shaft and then
reverse shaft. The sequence is indicated in the
ascending order of numbers in Fig. 13-30.

Frg. 1330

The hole for installing the interlock steel balls is
provided in the side wall, next to the raverse
shifter fork shaft, of the transmission case. Be
sure to feed in one ball after another, position-
ing each ball between two adjacent shafts, as
shown in Fig. 13-31,

NOTE:

Be sure to put in the pin for preventing two
shafts from getting shifted at the same
time. This pin goes into the hole provided
in the high-speed shaft.

Hode far admitting interlock ball

WIS

"

@

High-speed —= l'_Pm

@]

el

Hevnrse —=

Lowe speed —=—

Fig. 73-371
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Feverse gears and idle gear

The two reverse gears have their teeth chamfered
on one end, and the reverse idle gear is similarly
chamfered. When mounting the reverse gears on
main zhaft and countershaft, respectively, be
sure to bring the chamfered end to the outboard
gide, The chamfered end of the idle gear,

however, must face inwardly, as shown in Fig.
13-32.

Fig. 13-32

Input shaft and main shaft installation

Before installing the input and main shaft as
sembly on the lower case, be sure fit the "C”
rings (i and dowel pins (2 into the case.

Fig, 13-33

Putting together upper and lower cases

Clean the joint faces, removing any fareign mat-
ters adhering to these faces, and then apply the
liquid sealing compound (SUZUK| Bond No, 4,
99000-31030) to the point faces, coating each
face uniformly with the compound and, a few
minutes after this application, match the two
cases together,

175

- &

0 [ feasees '
SR
Fig. 13-34 (3 SUZUK( bond No. 4
When bringing the two cases into match as
shown in Fig. 13-35, be sure to guide each shift-
er fork into the groove of its synchronizer
glepye, After putting the upper case on the
lower case, tighten the joint bolts uniformly and
sequentially so as to equalize the joint pressure
all around.

Fig, 13-35
E xtension case oil seal

The oil seal 5 used in this case is of helix type
as shown in Fig. 13-36. When installing this seal,
be sure to position it so that its helical part
comes on the inner side.

[ Shifting forks

—_— —n
"ﬂ":r L
o] T

Irward #= Cutward

_—ﬂ =
Fig. 13.35 @



Transmission ail

NOTE: The il capacity of the transmission and the oil
WhEr‘I inStH”I'ng thE ﬂil S'Eal ﬂf thE fﬂrIGW|ng Epel'.'ifil'.'ﬂlicl'r'l are as Tollows:
type, be sure to position it so that its spring
i part comes on the inner side., ai i | 1.0 titres
YERRERY (2.12/1.76 US/Imp.p.)
Oil specification | Gear oil, SAE 75W BO—85
1),
T

—.—.-a I
e L

% A |

-

Innar side Citer side

B | it

| I|
=V R ¢
Fig. 13-36-1 l ‘

Fig. 13-38 (& O drain plug
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14-1. Description

The transfer gear box is an auxiliary transmission for on-off control of two-speed drive transmitted to
both front and rear axies concurrently and provides additional speed reductions, HIGH and LOW, for any

selection of main transmission gears,

The functions of this auxiliary transmission are mainly two—selection between four-wheel drive (front and
rear axles) and two-wheel drive {rear axle}) and between HIGH and LOW for four-wheel drive. Three

propeller shafts are associated with the gear box.

These functions are accomplished by means of four shafts arranged in three-axis configuration and two
sliding clutches, The selection is effected by actuating these clutches fram a single control lever located
heside the driver’s seat and in the floor tunnel section. The gear box is mounted on a chassis cross

member,

1. Qi seal
2. Retainar
3. Goskel
d&_ Bearing
5. Transfer input shult
6. Bearing
7. Circlip
E. Bewing plug
B, Stopper grin
10. Treanster counter gear shady
11. Bush
12, Thrust weasheer
13, Bearing
14, Spacer
15, Transler COwnTer goar
1%, Plug
17, Circlip
1E. Bearing
18. Transfer outpul frant shatt
M, Aear shaft hub set
21, Cwrclip
Z2. Cwclip
1. Bearing
2, Hetpiner
256, Baarirg
2%, Transter output rebr §hafl
27, Bush
M, Dutput shaft low gear
20, Thrust washar
3. Bush
31, Output shall high gear
32. Bearing
33, Spesdometer drive gaar
34, Spasdometer driven gear
38, Hearirg
J8, O rimg
). Spacer
a8, Oil seal
39, Theisst washer
40, Gasket
41. Spesdometer gear case
42, 01l seal
43, Driver gear prn

Fig. 14-1
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Transfer input shaft is connected to the output shaft of the main transmission and its gear as in constant
mesh with one {big gear) of the twe of transfer countershaft. The big gear is in constant mesh with “high"
gear, which is rotatably mounted on transfer output rear shaft. The other gear (small gear] of counter-
shaft is in eonstant mesh with “low’” gear rotatably mounted on the same rear shaft.

Rear cluteh, by its sleeve, is capable of coupling “low’ or “high" gear to the rear shaft. The front end of
this shaft is rotatably connected to transfer output front shaft, and carries front clutch capable of rigidly
coupling rear shaft to front shaft by its sleeve engaging with the toothed clutch ring integral with front

ghaft,

The engaging and disengaging actions of the sleeve, actuated by a shifter fork, of each clutch are similar
to the sleeve of the synchronizer used in the main transmission,

The major working members of the transfer gear box having thus been identified in reference 1o Fig. 14-1,
the selective flows of drive will be described.

14-2. Selective Flows of Transfer Drive
d-wheel drive HIGH (All-wheal drive on HIGH)

Z2-wheel drive {Rear-wheel drive) Under the conditions of rear-wheel drive,
Rear shifter fork pushes rear clutch sleeve into described above, front shifter fork pushes the
“high®" gear, thus coupling the gear to output sleeve of front clutch onto the toothed clutch
rear shaft. ring, thus coupling output rear shaft to output
Drive flows from input shaft to output rear shaft front shaft. Front shaft and rear shaft run
through big gear, “high’'" gear and rear clutch, together on HIGH,
2WWHEEL DRIVE 4-WHEEL DRIVE HIGH SPEED [
ZWHEEL DRIVE 2WHEEL DRIVE
|
| = :
4WHEEL DRIVE LWHEEL DRIVE
| [ H4 J HIGH SPEED [ H4 J HIGH SPEED
“ NEUTAAL P, T.0, aniy) “ MEUTRAL IF.T.0, anly|

4-WHEEL DRIVE [ L4 4WHEEL DRIVE
L 4 LOY¥Y SPEED LOW SFEED
Fragem Fram
transmission 5| .'-i.! [ Jemf) LEARSET SN $ i

i

Ta front -rlf‘ﬂ“h-
o i;ﬁ;f“*

Fig. 14-2 Fig. 14-3
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4-wheel drive LOW (All-wheel drive on LOW)
Front shifter fork actuates front clutch to
couple rear shaft to front shaft; and rear shifter

fork actuates rear clutch to couple “low™ gear
to rear shaft. Front shaft and rear shaft run

together on LOW.

4WHEEL DRIVE LOW SFEED

|
@ 2 -WHEEL DRIVE

’
4 - WHEEL DRIVE
' H4 } HIGH SPEED

NEUTRAL {P.T,0. ankyh

4-WHEEL DRIVE
LOW SPEEDY

From
traFmmission o

14-3. Gear Ratio Data
Madel LJB0D & LJBOV

Snift position | Ftaamhut| Allwhes! | Allwheel
|

drive driva high dlrive 1w
i |
Primary gear ratia FING
| e et retlo) |1 6EH]
Ginar 26/27 26027 | 3m
Sacondary - et ¥
ratiog * ooos 00 1524
I!l‘ﬂ-ﬂ | | i
Oreerall transter 1563 1 8B 2571

redlucten ratio

14-4. Removal

1}

21

3l

4)

5}

)

7}
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Remove the knob from transfer gear control
lever, Turning the knob makes it come off
the lever,

Remove the seven screws securing the cover
on transfer servicing hole and take the cover
off.

Apply the parking brake, HRemowve the
securing bolts from each wuniversal-joint
flange connection to sever the three propel-
ler shafts fram the transfer gear box.
Disconnect the parking brake wire at parking
brake lever,

Disconnect speedometer drive cable from
the transfer gear box.

Femove the four mounting bolts securing
the gear box to the chassis cross member,
and take down the gear box.

Drain out oil from the gear box taken down
by loosening its drain plug.



14-5. Disassembly

Univarsal-joint yoke flanges

There are two flanges to be removed: one from
the input shaft and one from the output fromt
shaft. Lock the flange so that it will not turn,
and loosen and remove the nut holding the
flange to the shaft. Draw off the flange.

\

Fig. 14-5 (& Red

Center brake

Utilize the differential preload checking tool on
the center brake drum so that the drum will not
turn. Loosen and remowve the nut securing the
drum.

Differential preload checking tool (B
75220}

(08922-

Fig. 14-6

Remove the brake shoes. Remove the 4 bolts
securing the backing plate, and take out the
backing plate assembly.

151

Fig, 14-7

Speedometer driven gear
Remove the speedometer driven gear, as shown
in Fig. 14-8.

W"‘f

Fig. 14-8

Transfer gear control lever

Twist the contral lever guide counterclockwiss
while pushing it down: this will permit the lever
to be removed from the gear box.

Fig. 14-8



Upper transfer cover
Remove the balts securing the upper transfer
cover, and take off the cover.

Fig. 14-13

Transfer front case

Remove the nuts fastening down the transfer
front case; tap around on the edge of the case
with a mallet to shake the case loose. Hemowve
the fromt case complete with the output front
shaft. Drive on the front shaft with the mallet
o force it off the front case.

Fig. 14-11
Transfer input shaft

Remove the 4 screws securing the retainer of
input shaft bearing, and take out the retainer.

Shock driver (&) (09900-09002)

Fig. 14-12

Craw out the input shaft by using the special
toal, as shown in Fig, 1413,

Transfer input shaft puller & (08922-65122]

Fig. 14-13

Transfer countershaft

Using the spring remover [special tool), remove
the spring pins locking front clutch shifter fork
and lever stopper. Remove the shifter fork and
stopper from the shifter fork shaft,

Spring remover © (09922-86811)

-y



Remove the front clutch sleeve from cluteh
hub. Using the circlip remover (special tool],
remove the circlip retaining the front clutch hub
in place, and slide the clutch hub off output

front shiaft,

Circlip remover o0 (09900-06107)

Fig. 14-15

Remove the two bolts securing the stopper plate
for gear shifter fork shaft, and displace the stop
per plate off the stopper of countershaft.

Fig. 14-16

Take a firm grip on the end of countershaft,
using a pair of pliers, 2nd pull the countershaft
out. Take out the counter gears, three needle
roller bearings, spacer and two thrust washers
from inside the case.

183 -

Fig. 14-17

Shifter fork shafts

The plug keeping the shifter shaft locating (ar-
resting] balls and springs in place is on the
lefthand side wall of the case. Remove this plug,
and take out the steel balls and springs.

Fig. 14-18

Push the rear clutch shifter shaft into HIGH

position (1, and pull aut the front clutch shitter

shaft.




LIsing the spring remover (special tool), drive out
the spring pin locking the rear clutch shifter
fork; and pull out the shaft of this fork: do not
rotate the shaft or the steel ball may settle into
the dent to prevent it from coming out,

Spring remover (& (09922-85811)

146, Maintenance Services

Gear teeth
Inspect the gear teeth , the imternal teeth of

rear clutch sleeve & and the clutch teeth of the
aqear 1 for wear, eracking, chipping and the

like malcondition, Replace the gear or sleeve
&5 Necessary.

Fig. 14-20

Output rear shaft

Using & mallet, drive on the center-brake side
end of the output rear shaft to force it out of
the case. The shaft will come out complete with
the output shaft bearings, retainers and clutch.

AV T - ¢ i

Y

Fig. 14-21
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Fig. 14-22

Locating spring

Check each shifter fork shaft locating spring for
strength by measuring its free length. If the
length is noted to be less than the service limit,
replace it.

Service limit

Srandard
Free length [ No.1 19.5mm 170 mm
ol locating 10767 in.j (0669 in .}
spring No.2 185mm | 160 mm
(0,629 in,]

(0.728 in.}

Fig. 14-23
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Farking brake

The parking brake is identical in all respects to
the rear wheel brake except for the shoe ac
tuating mamber, which is a hydraulic cylinder
iwheal cylinder) in the rear wheel brake.
Drum-to-shoe clearance is to be adjusted in the
same way, that is, by rotating the adjusting
screw with a screwdriver inserted through a hole
provided in the drum

The clearance is to be set as follows:

For each shoe, turn its adjusting screw to reduce
the clearance to zero, that is, make the shoe
lining bear against the drum. From that position
of the screw, move it back:

3 to 7 notches
4 1o 8 notches

For leading shoe
For trailing shoe

After setting the clearance as above, rotate the
drum by hand to be sure the shoes are not drag
ging on the drum, The object of this adjustment
is to provide the smallest possible clearance that
is free from any signs of dragging.

-

Fity. 14.26 (2 Brake adjusting nut

14-7. Important Steps in Installation

Tightening torgue

| To be tightened to: | kgm | bft |
Bolt, upper-case cover | 0.8~ 1.2 o~ 85
Bolt, lower-case cover | 0.6~ 1.0 45—~ 7.0 !

Bolt, transfer front 16~20 110~ 145

L=~ 1

Beit, stopper PR, | bg~12 | 70~ BS
shifter fork shatt

Ol Filler plug and 20 ~50 22.0~ 3610

drain plug
Universal joint 70~100 | B1.0~72.0
flange nut
Transfer case 1.5 =20 1.0~ 145

maunting nut

It, eross jeint
Balt, erass joi 15~25 11.0 ~ 18.0
Harmga:

Transfer cass

10~15 7EH~105
maunting bolt N

Clutch sleeve hubs and gears

Be sure to install elutch sleeve hubs and gears on
the two transfer shafts (output shaft, rear, and
counter gear shaft) correctly as shown in Fig.
14-26.  Refer to this figure for the correct
pasitioning of these parts,

m».-_u.. e e ‘:-;uz.'_j%:j

& ., t_.'_."t n ! S | e
!:' -::"‘ e | |
sn T  — — f_E-'F:. )

<

Reduction cluteh hub Aeduction clutch hulb

1 MR S, |

Fig, 14-28



Output rear shaft

When installing the output rear shaft in the case,
be sure to position its bearing retainer and the
countershaft bush in such a way that the grooves
af the retainer and bush will line up, as shown.
Lise of a special tool is involved in this step.

Bearing installer (& (09913-85210)

Fig, 14-27

Locating springs and balls for shifter fork shafts
Care must be taken to ensure that these springs
and balls take their positions correctly so that
they will function properly in arresting the
shafts and in preventing the shaft from slipping
out of its “arrested” position to result in aciden-
tal clutch disengagement ar in clutch “grating.””
After putting in the springs and balls, test the
shafts for arresting action by mowing them by
hand.

LA wooo meas

e i el a8 B
ey
-
-

;-‘1"." -“.—_- -
) ) '
S

Fig. 14-28

Shifter fork shafts and forks

Each shaft is to be installed in this sequence:
Secure the shifter fork to the rear clutch shifter
fork shaft in place, with the fork set astride in
the groove of the clutch sleeve; move the clutch
sleeve into mesh with “high” gear; and then in-
sert the front clutch shifter fork shaft, This
sequence is mandatory: if the rear clutch should
be left in neutral position when the front clutch
shifter fork shaft is inserted, the locating balls
already in place would prevent this shaft from
getting installed,

Fig, 14-29 (1) Push ghalt into HIGH poasition

Make sure that the grip boss of each shifter fork
comes on the inner side as shown, This means
that the boss {into which a spring pin is driven
in to lock the fork to the shafth of the rear
clutch shifter fork points to low’’ gear side, and
that of the front clutch shifter fork points 1o
“high"" gear side.

Of the twao shifter forks, the one with a longer
boss is for rear clutch, the other is for front
clutch.

s

~=f=E—

Fig. 14-30 (Z) Make sure the boss is on the inboard
e

—
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Counter gear neadle bearings

The counter gear runs on three needle roller
bearings. Two of these bearings support the
large end, and the remaining one the small end,
with a spacer in between. When installing the
counter gear, be sure to locate these bearings as
shown, With the bearings located in any other
way, the counter gear might fail in service,

CoinEaT gAar

Bparirgg Specer Bearing Bearing

Fig. 14-31

Counter gear assembly

The procedurs of assembling and installing the
countershaft is slightly complicated. First, fit
the three needle bearings and spacers into the
gear cluster {(small gear and big gear), oil the
bearings in the bore, and attach the two thrust
washers, one on each end of the gear cluster.
Lise grease to hold the washers to the end faces,
as shown, Lower the gear cluster in suspended
condition into the case, holding the gear cluster
level and steady, as shown in Fig. 1432, and
aligning its bore to the shaft holes provided in
the walls of the case. Then insert the counter
shaft through the case and gear cluster,

Fig, 14-32 (1) Grease

— 187

Fig. 14-33 (¥ Beir ar strip

Counter gear stopper pin

Before installing the stopper plate, which is
primiarily for shifter fork shafts, make sure that
the stopper pin for countershaft has been
properly set in place. Tighten the securing bolts
on stopper plate while keeping the plate pushed
toward the shifter fork shafts, so that the stop-
per plate will be fully effective in its secured
condition,

B N "y

Fig. 14-34 (3 Pinia) Stopper plate



Transfer case covers

The securing bolts on the upper and lower
covers of the case are to be tightened sequential-
Iy and in steps so that the joint pressure will be
distributed uniformly., Move the wrench from
bolt to bolt across the cover, thighten each bolt
just a little at a time.

Fig. 14-35

Lubricating oil for transfer gear box

The gear box takes in 0.9 litre of oil {1.9/1.6
US/Imp. pt.). For the oil, use high-grade gear oil
of SAE 90.

Transfer gear box oil capacity and specilication
0.9 itre (1,976 US Imp, pt.] SAE 90 gear ol

Fig, 14-35 (T it filler plug

Fig. T4-37 B 00l drain plug

y F
Fig. 14.-38 & 0O fevel screw
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15-1. Description

The two models, LIB0D and LIBOV, covered in this manual are four-wheel drive machines and, as such, use
three propeller shafts designated as No. 1, No. 2 and No, 3.

Mo, 1 propeller shaft transmits drive from the transmission to the transfer gear box, No. 2 shaft and No, 3
shaft extend from the transfer gear box, the former driving the front axle and the latter the rear axle.
Each propeller shaft is terminated by universal joints to permit the shaft to accommodate the radial dis-
placement of the driven member relative to the driving member; and each universal joint is connected to
the driving or driven shaft through spline engagement, the internal splines being provided in the distal
yoke of the joint, so that the propeller shaft permits the driven member to axially displace itself relative
to the driving member. These two kinds of displacement are possible within certain limits, and are expeact
ed to occur between the transmission and the transfer gear box, between the transfer and the front axle
and between the transfer and the rear axle,

The cross spider in each universal joint is fitted with four needle roller bearings.

T, e Ta tronster

Progedler shalt Mo 1

Fram transmission cae < ‘\-.-‘Tu .__-l' 'I;jl fﬁ?a |

! E.-xi‘:il)fd
) 2 T o To eear diffarential

=l
R = .
Propeiler shatt Ma. 3 -I:"‘;.‘-'-;j ‘i.éf’} _;.__J

AT Y
ST
.-e.-‘_.“"".‘E" P s 7

W

Tov vrara fer cose

Fig. 151
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15-2. Removal

1) Lift the machine off the floor by jacking up
the axles, and rest it on safety stands,

2} At each splined connection, remove the four

bolts securing the yoke to its splined com-
panion flange piece. This disconnects the
propeller shaft, leaving the flange piece
behind .
The transmission-side end of Mo, 1 shaft has
rno flange piece; this end is splined to the
driving shaft inside the extension case. All
you have to do there is to pull No, 1 shaft
off the extension case,

Fig. 15-2

15-3. Maintenance Services

Lubrication

The inside yoke of each universal joint has a
grease nipple, At regular intervals stated in the
recommendad servicing schedule, pump in grease
to relubricate the joint. Use chassis grease,

Chassis gredss

Fig. 15-3

- ]':jl| &

Universal joint noise

If the universal joints are suspected of producing
chattering or rattling noise, inspect them for
wear. Check to see if the cross spider rattles in
the vokes or if the splines are worn down.

The noise coming from universal joint can be
easily distinguished from other noises because
the rhwthm of chattering or rattling is in step
with cruising speed, The noise is pronounced
particularly on standing start or in the coasting
condition {when the braking effect of the engine
iz showing in the drive ling}.

e
Fig. 154

[Disassermbly of univarsal joint ass'y]

When abnormal noise is generated while running,
or when the spider bearing wears away, disas-
semble the universal joint and replace with a
new one. The disassembly procedure is as
follows:

® Disassembling on the propeller shaft yoke
side
1} Using two plain screwedriver, remove 2 circlips.

Fig. 15-5 FRemoving circlip



15-4. Installation

The installing procedure is reverse of the re-
moval procedure. Be sure to adhere to the
following instructions when installing the
shaftts:
« Flange tightening torgue
Be sure to tighten the four bolts to the fol-
lowing torque wvalue when securing the
companion flange to the yoke at each end of
the propeller shaft:

| Tightening worgue for 1.5 ~ 2.5 kg-m
universal joint flange bolts | 1.0~ 11.3.4} Ik fil :

® (Grease the splines liberally, filling the groov-
es with grease.

Fig. 15 14 (1 Grease fchassis grease)

% Match marks are provided on the slip-on
spline connections, Inserting the splined end
into the splined bore without regard to the
match marks can be a possible cause of noise
or wibration of the propeller shaft. Be sure
to index the marks,

Fig, Th-18& 12 Match marks

* The joint sheath rubber has a large diameter
in one end and & small diameter in the other,
Be sure to fit the sheath rubber with its
largediameter end brought to the joint yoke
sicle,

Fig. 15-168 <3 Joint sheath rubber
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16-1. Description

The two axles, front and rear, are identical as far as the designs of pinion-and-gear drive and differential
gearing are concerned. The major difference in this limited sense lies in the shape of the housing.

Each axle may be regarded as consisting, speaking roughly, of supporting parts (axle sleeves, differential
housing and carrier case) and drive transmitting parts (bevel pinion and gear, differential gearing and
live axle shafts), In the present section, only the bevel pinion and gear and differential gearing are taken
up under the collective title of "differential.”

The bevel gear drive is of hypoid design; pinion and gear have hypoid gear teeth, This means that the
pinion is located slightly below the center of the bevel gear to permit the car body to be lowered in design,
and that some wiping or sliding action occurs in tooth meshing between pinign and gear. Here lies the
reasan why use of hypoid gear oil is specified for the differential.

Four differential pinions are used in the differential case to qualify this gearing for heavy-duty “differen-
tial'* drive. Thus, a tatal of 8 gears—a drive pinion, a crown gear, two side gears and four pinions—are
inside the differential housing, all maunted on the differential carrier case bolted to the housing.

1. O weal L iafuster ook plate
3. Bearing 11, Bewel goar pinaom s 20, Thrust washer 8
I, Carrier 12. Gaskar X, Joini
4. Jaint Dlange 13. Aeor axle houding 22, Thrust veasker
5. Spacer 14, Fronl pxla housing 23, Pinion shali Mo, 2
G Shim 5. Giasket 24 Pinon shalt Na, 1
7. Bearing 16, Ol lews| plug 25. Siude gEar 1
8. Bearmg adjustar 17, Gagkan 6. Leficase
8. Ride boring 18 CHE drasn plug
Fig. 16-1
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16-2. Removal

Instructions and information given in this and

subsequent sub-sections apply to both axles,

front and rear, except where otherwise indicat-

=

1. Loosen, but do not remowve, hub nuts all
road wheels, and raise the machine off the
floor by jackimg.
Rest the machine steady on safety stands,

2. Drain out the oil in the differential housing
by loosening the drain plug.

3. Remove the hub nuts and take the wheels,
fromt and rear. Each wheel has five hub
nuts.

Far front differential

After taking down the front wheels, remove the
nuts and brake drums. Draw out the brake
drum using special tools.

Fraont drum remowver (& (09943-35511)
Sliding hammer B (08942-15510)

Fig, 16-2

Disconnect brake pipe fromn brake hose, above
the kingpin. Have a small plug ready for use
when disconnecting the pipe. As the pipe comes
off the hose, insert the plug into the hose to
prevent the brake fluid from leaking out.

1935

Fig. 16-3

Remove the four bolts securing the brake back-
ing plate, and take off the plate complete with
shoes, wheel cylinder and others,

Fig. 16-4

At each tie rod end, remove the nut and discon

nect the end from steering knuckle. If the stud
is tight in the hole of knuckle arm, put on the
nut and lightly tap on the stud to shake it loose,
The nut 0 put on serves to protect the threads.

Fig. 16-5




Remowve the 8 bolts securing the oil seal cover.
From the knuckle arm case, take off felt pad, oil
seal and seal retainer, Remove the top and
bottom kKingpins from the case by removing the
4 bolts securing each pan,

-

Fig. 166 (1) Kingpin

Draw out the live axle shaft from the axle slesve,
The shaft at this time is complete with the steer-
ing knuckle and constant-velocity flexible joint.

Fig. 16-7

Ar the differential housing, disconnect the pro-
peller shaft by removing the bolts securing
flange yoke to companion flange. Remove the B
balts holding fast the differential carrier case to
the housing, and take down the carrier assembly

Fig. 16-8

For rear differential

Remove the 4 bolts securing the outer-bearing
retainer, and remove the retainer from the brake
backing plate,

Fig. 16-8 2 Retairmer

Uszing the special tools indicated below, draw
out each live axle shaft.

Rear axle remover & (09922-66010)
Sliding hammer (B! (08942-15510)

i



Disconnect the propeller shaft as in the case of
the front axle, and detach and take down the
differential carrier case from the housing by
remaving the 8 bolts,

Fig. 16-13 I Beribed match marks

At each side, loosen the bolts on bearing acd-
juster stopper, remowve the nuls SecUring the
bearing cap, and take off the cap, Lift the dif
ferential case assembly, complete with the bevel
T e gear, off the carrier.

=, 1541 ! -
Lock the flange immovable, and remove the nut -
from the end of the bevel pinion shank.

Fig. 16-11

Fig. 16-T4

Remove the 10 bolts securing the bevel gear to

J the differential case, and separate the gear from
Fig. 16-12 the case.

Scribe marks on each cap bolted to the saddle
portion of the carrier case and holding down the
sicle bearing. The marks are to identify the cap.
This means that there are right and left caps, so
identified and so handled at the time of reas
sembly,

Fig. 16-15
157



There are 8 bolts fastening the two differential
case halves together. Remove these bolts to
sever the right-hand case half from the left-hand
one, and take off the right-hand ona.

Fig. 16-16

Remove the side gears, differential pinions as
mounted on the spider, and thrust washers.

Fig. 16-17

Using the special tools indicated below, extract
the side bearing from each differential case half.

Bearing puller 2:{09913-60910)
Side bearing remaoving jig (B (09913-85230)

198

Fig. 16-18

16-4. Maintenance Services

Side gear backlash

To check this backlash, assemble the differential
gearing and case, as shown in Fig. 16-19, fasten-
ing together the two case halves by tightening
the securing bolts to the prescribed torque value,
Lise fuse stock to measure the backlash in the
uvsual manner, By comparing the backlash
reading, taken on the flattened fuse stock,
against the standard backlash indicated below,
increase or decrease the total thickness of thrust
washers, which are located in two places, that is,
on the inner side of each case half.

e 0.06~ .90 mm
iurﬂa pear backlash specification {0.002~ 0,004 in)
Side gear thrust play specification 0.15~0.3 mm

(0.006 ~0.01E inl

Availoble thrust wather 0.8, 1.0 & 1.2 mm
sizes (thickress) 0003, 000 B 0,05 ind

Fig. TG-19



Determination of shim thickness for bevel pimion

The amaunt of shims to be used on the bevel
pinion varies from one machine to another on
account of a number of factors involved in
machining and assembling. Thus, for each
maching, the amount of shims necessary for
locating the pinion in the correct position (for
producing a proper backlash in the mesh be
tween pinion and gear) must be determined
anew at the time of reassembly,

In order to facilitate this determination, a two-
piece dummy tool (special tool) is made avail
able, The following procedurs is based on the
use of this tool and supposes that the pinion
dummy {one of the two pieces) is set in the
carrier, without any shims, as shown in Fig.
16-20.

Bevel pinion mounting dummy & {09924-36320)

Fig. 168-20

# Set the dial indicator on the dummy, letting
the indicator spindle protrude 5 to 6 mm
from the bottom of the dummy as shown in
Fig. 16-21-1

B~ & mm
(0197 ~ 0238 in)

Fig. 16-21-1,

199 -

* Referring to Fig.

# Rest the dummy on the surface plate, and set
the dial indicator to zero, See Fig. 16-27-2.
Feed the dummy pinion into the carrler,
positioning it properly; and install the joint
flange, Secure the joint flange in place by
tightening its nut to 70 kgem (5.0 Ib-ft)
Torgue.

SURFACE PLATE

Fig. 16-21.2.

16-21-3, note that three
dimensions are involved: “a" “b" and “¢”.
The wvalue of “b™ 15 unknown, and is to be
determined now for calculating the required
thickness of shims. The values of “a" and """
are given- the sum, 8" + “c”, is BS mm,
which 15 indicated on the dummy tool
(09924-36320),

Fig. 16-21-3



With the dummy now secured, the dial indicator
hand may have deflected from the 0" mark to
show a certain value; read this value, which is
the value of "b'. Add this reading to B5 mm {=
“a" + "¢""} and, from the sum, subtract the value
marked on the bevel pinion. The remainder is

the required shim thick ness:
{85 + "b") — marked value = required shim
thick ness

Fig. 16-22

e The shim stock is available in four selective
thicknesses. Select and combine shim sizes to
produce a total thickness as close to the
required thickness as possible, and insert the
solected shim pieces into the clearance indi
cated as Fig. 16-21-3 -

0.05 0.1, 0.3 & 0.5 mm
(0.002, 0,004, 0.012 & 0,02 in, )

Sizeg of shims Tar
bl pimion

Bavel pinion bearing preload adjustment

The bevel pinion, as installed in the normal
manner in the carrier, is required to offer a
certain torque resistance when checked with the
use of a prescribed torguing pulley (special
tool &) as shown in Fig, 16-23. This resistance
i5 a “preload,” which is due to the tightness of
the two tapered roller bearings by which the
pinion is held in the carrier. And this tightness
iz determined primarily by the thickness of the
adjusting collar plus a shim.

Check the preload and, if the preload measure.
ment is off the specified range indicated below,
increase or decrease the thickness of the shim.
The method is as follows:

Tentatively install the pinion in the carrier, using
the adjusting collar and a 1-mm thick shim, and
tighten the nut to secure the splined yoke. The
nut is to be tightened to the specified torque:

il 17 ~ 23 kg-m
{123 ~ 166 Ib-ft) |

- |

Tightening torgue om
bevel pinion nut

Put on the torguing pulley {special tool} and
give a pull, as shown in Fig. 16-23, and read the
spring balance indication just when the pulley
beging to turn. The reading is a starting torque,
and is required to be within the 06 to 1.4 kg
range {equivalent to the specified torgue range
of 3.0 to 7.0 kg-m).

3.0~ 7.0 kgcm

Pimiomn bearing pral cad (78 ~ 6.1 ban.
'_E_.:Er'fing Iarque 06~ 14 kg
fwrith pulley) (1.4 ~3.1 b}

—

Increasing the shim thickness decreases this pre-
load, amnd vice wversa, Foursize shim stock
available for “mounting distance™ adjustment,
mentioned above, is meant to be used in produc-
ing a proper shim thickness in this preload
adjustment too.

Preload-check torguing pulley (4 {(09822-75220)

MOTES:

= When tentatively installing the pinion in
the carrier, be sure to oil the bearings
lightly with gear oil, and to leave out the
oil seal,

e Make a note of the starting torque. .

(1] Sprimg measiure

Fig. 16-23
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Bevel gear backlash adjustment

The hacklash between bevel gear and pinion is 1o
be checked in the manner shown in Fig. 16-24.
Mote that the differential case assembly is
mounted in the normal manner, and fastened
down by tightening the side bearing cap baolts 1o
the specification torque value. The dial indica-
tor spindle is pointed squarely to the “heel”
an the drive side [convex side) of a gear tooth.
Haold the bewel pinion rigidly, and turn the gear
back and forth,

The dial indicatar reading, which is a baclklash
value, is required to be within this range

0,10 = 015 mim

vel gear backlash :
e I A (0.004 ~ 0,008 in.)

Fig. 16-24

To increase or decrease the backlash for adjust
ment, displace the hewel gear toward or away
fram the pinion by running in one adjuster and
running out the other adjuster by an egual
amount [with the side bearing cap bolts slightly
loosened).

Turning the adjuster one notch changes the
backlash by about 0.1 mm (0.004 in.).

Side bearing adjuster turner @ (09923-57910)

Fig. 16-25

201

CAUTION:

Adjust the preload on the side bearing
during backlash adjustment: mount the
preload check torquing pulley & (09822
75220) on the drive bevel pinion as shown
in Fig. 16-23 and measurg using spring
measure ).  When the reading at the
instant the side bevel gear starts moving is
within the range as indicated below, the
side bearing preload is acceptable. Refer-
ring to the graph, for example, when the
drive bevel pinion bearing preload measur-
pd as indicated in Fig. 16-23 is 1.0 kg
{2.21 |b), drive bevel pinion bearing preload
kgl + side bevel gear bearing preload (kg)
should be 1.12 — 1.28 kg (2.47 — 2.82 Ib).
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Pinion-to-gear tooth contact pattern check and adjustment

In addition to proper backlash, proper tooth contact must be secured in the mesh of bevel pinion and
gear, so that there will be no “gear noise’ coming from the axle and that the hypoid teeth will not be

overstressed in transmitting drive.

After the specified amount of backlash has been secured, check the pinion and gear for tooth contact by
“rolling”’ contact patterns in @ manner consistent with the standard shop practice: use a red lead paste to
paint ten teeth, both drive side and coast side, of the gear, turn the gear back and forth by hand while
holding the pinion in a “braking’ manner, and examine the contact patterns in reference to the following

chart:

[ Contact patiermns

b

I:I||1|:| Dl
E Drvwe gils Coait o
3 f Fare
= S
a Faze ) = F
5 i l
3 q /
§ { U ;'
& o .
E .I | Frank }/J_‘\
=
Zn et IArer -ﬂ-n"

7m
**A

Patterns due to improper shim adjustment

Partern due to defective |

parts

Diagnosis, and what 1o do

Contact is roughly centered and somewhat more
displaced toward toe than toward hesl on both
drive side [concave) and coast [convex) side,

. High contact: Contact 5 on heel (drive sidel and on

toe (coast swle).  This condition means that the
pimion is too far back and must be browght forward
by imcreasing its shim thickness used in “mounting
distarce™ adjustment.

Low contact: Contact i5 on toe (drive side) amd on
heel on (coast side). This condition means that the
pinion 5 too far out from the carrier amd must be
hacked awiry by decreasing its shim thickness.

These contact patterns indicate that the “offset” of
differential carrier is too much ar oo litile, The
rermedy is to replace the carrier by a new ona.

— 22 =
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I d
Contac! patierns | Diiagrosis, and what to do

| S |
.a"'.'ﬁl\'. 7 .lh"
S i f“/' "| These contaci patterns, located on toe or heel on
P |I A F | bath drive and coast sides, mean that 1) both pinion
¥ ~1 ] i
- | I T {36 A and gear are defective, 2§ carrier s not wrue and
3 1""_,—19 i If IJ—R IF s.uu_a-re-. or 3} gear is not _uruperlv seated on Ijlf‘f-ﬂf'-
Ly | Ll [ F Y ential case. The remedy is fo replace the defective
z | { W ! \| member.
_I;i‘ ll| L _n' |I:.I
= A
=
o
kH
=
T i S :
- £ x'-ll Fa \"n Irregular patterns: 1§ tha pattern is not owval, it
o j,-" ,"f i i | means that bewel gear is defestive. High or low
& [ fl' 1 / f | | spofs on tooth surfaces or on the seat of bavel gear
T I f r I
|I_|I [ |' |'|I are the cause of irregular patierns appearing on
Fd ‘x‘\' | 'I / L I | sorme teeth, The remedy 15 1w replace the pinion
|III."r Wl |." ﬁ'". | and-gear set and, if the seat is defective, the dif-
1 'I F .
erential case also.
LN J ‘

CAUTION:
When applying the red lead paste to the teeth, be sure to paint the tooth surfaces uniformly. The

jpaste must not be too dry or too fluid.
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16-5. Reassembly Instructions
Tightening torgue

kg (Fs-11]
30~ 3.7(220~265) |
10,00~ 110 (72,5 ~ 79.5)
Difforential case bolt 3.7~ 45(27.0~ 32.5) |
Drive bevel pinion nut | 17.0~ 23.0 (123.0~ 166,0)
_I;'I|F1F.=r|-_'r'|l:lz|| carrier nut | 1.5~ 20010~ 145|
Oilfiller and drain plug |40~ 7.0 I,?Q.i:l ~ 50 él| _I

Side haaring cap nut

Drrive bevel gear bolt

Drive bevel gear bolts

The bolts securing the bevel gear to the differen-
tial case are subject to shear stress since drive is
transmitted by these bolts from the gear to the
gase, For this reason, they are special bolts
made from chrome steel and must never be
replaced by commaon bolts

When mounting the gear on the case, be sure to
apply the THREAD LOCK CEMENT SUPER
13338 (99000-32020) to these bolts before
running them in,

Fig. 16-26

Differential side bearings

Press-fit these bearings into the differential case
by using the special toal. Driving the bearing
into the case is not permitted,

Differential side bearing installer (4
(09840-53111)

Fig. 16-27

Bevel pinion bearings

A press must be used to install the two tapered

roller bearings on the bevel pinion. Quter races

are to be press-fitted into the differential carrier

and the inner races onto the pinion,

{1) For the outer race of front bearing (yoke
side}, the special tool, indicated here, must
be used.

Bearing installer (8 (02913-75520)

Fig. 16-28
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{2} For the outer race of rear bearing (gear -

sicle]:

Bearing installer (A:(09913-75510)

-F-':ﬂ‘. 1G5-31 |+ Beribeg mareh marks

Differential gear oil
The oil capacity of the differential housing is 1.3

litres for bhoth rear and front axle:

Fig. 16-29

: Differential howsing | 1_.3-I|1.|;I:L:'.?5-T.3'I LS/ Imp
ptl bypoid gear oil SAE 580

ol capacity and
s fication

(3] For the inner races, use this special tool:

Bearing installer (& {09913-830111)

Fig, T6-32 (& Drain plug (3 O level plug

Fig. 16-30

Side bearing caps
When putting on the side bearing caps, be sure

to discriminate the right-hand cap from the left-
hand one by referring to the match marks
scribed at the time of disassembly,
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17. SUSPENSION
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17-1. Description

Suspension is by double-acting shock absorbers and semi-elliptical leaf springs for both axles, front and
rear. Sirnilar springs and shock absorbers are used,

The Barfield universal joints are used in the front axle to enable the axle shafts to drive the front wheels
while allowing the wheels to be steered. This type of joint provides for a larger steering angle range and,
what is more important, constant-velocity drive to the wheel,

If a single two-yoke {or Hooke's) universal joint is used to connect the live axle shaft to the wheel on each
side of the front end, the wheels will run with the same speed, but not with the same constant velocity, as

that of the axle shafts when the wheels are turned around their kingpins for steering action. The Barfield
joint transmits drive without varying the angular velocity of drive.

The Barfield joint is enclosed by the knuckle, which is shaped integral with the wheel hub and knuckle
arm, and has a two-piece kingpin, namely, upper and lower kingpins.

The end of the dead axle sleeve is in the shape of a dish. This dish is rotatably fitted into the knuckle
structure to form a flexible connection, the sliding clearance between thw two being sealed with a felt
packing [against road dust and mud) and also with an oil seal (against the oil inside). The upper and lower
kingpins, bolted to the knuckle extend into the knuckle and, inside, are held by the dish-like inner case

through tapered roller bearings.

;,'Clil seql
I
o > Front axle shatt joint
JQ(. v 3
o
-.H?_
.-h.l'-lﬁ
Q.
1 . King gin
.-'i_:'-':-"' . ..-___H:ing pin shim
I
Whesl bearing ™ ; Ilj "'-’: - Sieering knuckle
Ol szal cower™ S % . Spair
Pad
il sl © n, -
' L
Ol geal retginer i """’ '.J- Ry .
LR
= - i
K ing pin earing . : 1: k"irr
] L1} P
g - }?ﬁ_@ -
Wharl bearing

-
Front braks i
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17-2. Barflield Joint Construction and Operation

The major parts of the Barfield joint are the outer race (integral with wheel spindle, to which the wheel
disc is splined}, inner race (splined to the live axle shaft), six steel balls disposed between the two races,
and cage (holding the steel balls in a single row lying in a plane).

Spindle shatt

Dirrve shall

|'I Syl ball
lnnier race

Fig. 17-2

The balls are fitted in two groups of raceways;, one group is on the outer race and the other group on the
inner race, Each ball is in its own raceways as if it were locked between the two races in the direction af
rotation. The outer race with its wheel spindle is capable of angling and, when it 5o angles with respect to
the axis of axle shaft, the row of steel balls angles just half as much, that is, the plane including this row
tilts by an angle equal to one-half of the spindle angle. This relationship is illustrated in Figs. 17-3 and 17-
4,

Cage  Duter rece

; at LN
Shatt angle 0° | anghe:

=)
imnser FaGE @)"

Stoel ball

Fig. 17-3 Fig 174




17-3, Removal of Front Wheel and Knuckle

To remove each front wheel and its knuckle,

proceed as follows:

1)

2)
3)

Loosen the five nuts securing the whee! to
the wheel disc, Raise the front end by jack-
ing.

Remove the five nuts and take off the wheel.
Remove the nut securing the brake drum to
the spindle, and pull the drum off by using
these special tools:

Front brake druom remover (& {9943-35511)
Sliding hammer @ (09942-15510)

Fig. 17-5

4|

Remove the four bolts securing the brake
backing plate to the hub, and take off the
hacking plate,

Fig, 176
B)

Remowve the tie rod end securing nut, and
disconnect the tie rod from the steering
knuckle arm. If the stud of tie rod end will
not come off easily, put back an the nut,
run it in a few turns and tap on the nut with
a hammer to drive the stud out.

6}
7)

Remove the joint seal bolts,

Remove the upper and lower Kkingpins.
Each kingpin is bolted to the kruckle; re-
moaving the four bolts securing the kingpin
allows this pin to come off. Pull off the
knuckle complete with the spindle, the
Barfield joint and live axle shaft.

Fig. 17-7

8]

Using a press, force the spindle out of the
knuckle. This separates the knuckle from
the combination of the live axle shaft,
Barfield joint and wheel spindle,

i |

|

F-

Fig. 17-8
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17-4. Maintenance Services

Barfigld joint

To be checked on this joint is its axial play,
which shows up when a push-and-pull motion is
given to the live axle shaft and wheel spindle
held in both hands, as shown in Fig, 17-9. There
should be no play at all but a play of up to 1.5
mm (006 in.] is permissible, 1T the lay exceeds
the limit replace It.

Srandard Service |imit |
Axial play in 0 mim 1.5 mm [
Barfield joint {mo play | {006 in.| |

§

=

Fig. 1.7-9

Kingpins

i1) Inspect each kingpin closely for dents, signs
of cracking, distortion or any other damage.
Replace the kingpins found in defective
condition,

8-k

Fig. 1770

{2) Where the tapered roller bearings holding the
two kingpins at each front wheel are in good
and properly preloaded (tightened) condi-
tion, there will be no appreciable rattle of
the wheel. To check the kingpins and their
tapered roller bearings, jack up the front end
and shake the wheel to feel any rattle, as
shown in Fig. 17-11. If a rattle is feli,
eliminate it by properly decreasing the shim
thickness. The shim is located between the
flanged part of the kingpin and the knuckle,

N

Fig. 1711

The above-mentioned method of making a shim
adjusting demands a high degree of skill on the
part of the serviceman, The alternative method
is to adjust the thickness of the shim by refer
ring to the torgue resistance which the knuckle
arm offers when pulled in the condition shown
in Fig. 17-12. For this method, the reference

torque valug is established, indicated below, and
you are to increase or decrease the shim thick-
ness to produce this torque value,




Before giving a test pull to the knuckle arm with
a spring balance in the alternative method, in-
stall a large amount of shims on each kingpin to
lighten preload on the tapered roller bearing.
Keep on reading the torque, each time dec-
reasing the shim thickness a little, and continue
this process until the specified torgue value is
obtaired. (This process protects the kKingpins
hecause it ensures that no excessive pull will be
applied to the bearings at the onset.) If the
process fails to produce the specified torgue,
that is, if the desired torque resistance does not
opour even when the shim thickness has been
reduced to zero on each kingpin, it means that
the bearings or kingpins are excessively owrn
and need replacement.

NOTE:

Read the spring balance indication when
the knuckle arm begins to turn. In other
words, you are to read “'starting torgue.”
When checking .the knuckle arm starting
torque, be sure to have the oil seal remov-

ed.
Kruckle arm starting 1.0 1.8 kg (2,20 - 3,96 Ib)
torgua {foréel without oil seal
0.1, 05 mm
10004, 0.0:2 m.l

Byatlatle sizes of
shuirm foar Kersggins

B irg min ghim

Fig. 172-13

il seal

The oil seal used at the spherical sliding joint
between the knuckle and the inner case accom:
plishes the additional purposes of keeping out
road dust and of acting as the damper for the
steering handwheel. As the wear of this seal
advances, its damping effect decreases and thus
make the front wheel develop a tendency to
“shimmy" not only that road dust begins to
creep into the sliding clearance to promote the
wear of the spherical sliding surfaces.

The oil seal is an expendable item, and must be
replaced at regular intervals,

[ 10,000 km |

Ohl sear replacement interval

16,000 miles)

Fig. 17.14

How to replace the oil seal:

(1" Remove the B bolts sacuring the joint seat,
and displace the oil seal cover and felt pack
ing inward.

Cut the oil seal in place with scissors or a
knife, and take it off,

3 Cut the replacement oil seal at one place
with scissors or a knife as shown in Fig.
17-15,

Install the seal in the oil seal retainer, bring
ing the cut portion to top side and locating
it about 30 degrees off the matching face of
the oil seal retainer.

ral

Fig. 17-15
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o Apply the sealing compound to the mating
face all around: this 15 for preventing
entry of water.

SEALING COMPOUND “CEMEDINE"
366E (99000-21090)

JApply segler

Apply segles

Fig. 17-16

17-5. Important Steps in Reassembly

Wheel spindle

To install the spindle in the hub, which s in-
tegral with the knuckle, use the special tool, as
shown in Fig. 17-17. This toal takes a grip on
the hub; turning its bolt forces the spindle into
the knuckle.

Front wheel spindle installer (& (09924-46310)

Fig. 1717

Knuckle

When fitting the knuckle to the inner case, make
the space inside the case and knuckle 30% full
with SUZUKI SUPER GREASE H (MOLY
COTE typel.

Fig. 17-18

MNOTE:

When mounting joint seal stopper bolts (1),
which are a little longer than other bolts,
after replacement of steering knuckle oil
ae-ul: pay special attention to the mounting
position.  Both bolts on right and left
should be mounted in such a way that they
contact rear side of front axle housing
when rotating steering wheel all the way to
the right or left. Incorrect mounting of the
bolt () causes incorrect turning radius,
resulting in danger,

I
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Kingpins

The sealing compound is 1o be used on kingpins.
Just before Installing the Kingpin, apply the
compound to the corner inside the flange, with
the shims in place, as shown in Fig, 17-18. This
is for preventing water from finding its way inta
the knuckle through the fit the kKingpin in the
knuckle.

Fig. 17-19

Brake backing plate (Front and rear)

Apply CEMEDINE ‘"366E"™ ({99000-31090) to
the matting surface of the steering knuckle
{rear axle housing) and the brake backing plate.

17-6. Shock Absorbers and Leaf Spring
Specifications

SHOCK ABSOREBERS

ltem Front shiock Rear shack
absorbers absorbers
Damping force | o0 o i3z i) |60 kg (132 1)
an rebound g f
Stroke 150 mm (580 in}| 00 MM

L . | | [6.30in.) _
* The force is based on piston speed of 0.3 mifseeond,

LEAF SFRINGS

[ Rear leaf

iid an.t leaf :

[ o GArInEs SAFErHES ;
Amount of =4 B i 26.0 mim ]
Frcy {(—0.13 in.} [3.38 in.)

| 4 mm 1 mm
Ll fertuth 139??11: in.) 1&3?:? in.)
Spring rate ﬂ..ﬁnkﬁ.fn‘.n}n | 3.03a'mm

Inspaction

{1} Shock absorbers
The absorbers are of double-acting type. By
trying to contract and extend each absorber
by hand, the effectiveness of its damping
action can be tald. Absorbers found with eil
leak or with inadequate damping effective-
ness must be replaced,

o2 |10

Fig. 17-20
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{2} Leaf springs

If any leaf spring is suspected of weakening,
as evidenced by the chassis being tilted to
one side in standstill condition on level
ground, check its dimension L', the dis
tance between its center part and the line
through the two attachment eyes, shown in
Fig. 17-21. If this distance measures less
than tha limit, replace the spring,

Item Frind springlW] Faar sprongd (L1 |
Reght-hand traftic machine
74,6 mm 12,83 in.d for
Btk right and lelt speings
Lienit or fgof | —160mm F Lefi-fimnd traffic machine
wpring bows (~0.83in.) | 748 mm {293 in) for
right spring
G20 rr (244 onf o
lefr spring
Front leaf sgeing
Lo

- e =
e e — e T,
S e e

Fear leaf spring

%,
LTx 11;3_._ _

QQ

e gyt

Fig, 17-21

= 215 =

Tips on installation

In the bottom connection of each shock absorb-
er, two washers are used. When making this
connection, check to be sure that each washer in
place has its flange pointing outward, as shown
in Fig, 17-22. If these washers are misposition-
ed, the shock absorber may fail in service.

After inmstalling all the shock absorbers, go
around and recheck each connection for washer
position.

ey
1
| Lower weashier| Pay
sttention 10

= Front shock absober

direcriom of washers)

B

Fig. 17-22
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18-1. Description

The steering movement of the handwheel is transmitted to the drag link through the steering gear box and
its pitrman arm. The drag link moves linearly to turn the steering tie-rod lever, and this lever actuates the
two tie rods, right and left, to turn the front wheels through their knuckle arms. The turning force
exerted by the tie rod experiences a damping action due to the presence of the oil seal at the sphere-
like joint between the knuckle case and the inner case {integral with the dead axle sleeve). Another
damping action is available, which will be mentioned below.

The steering system formed by the components named above is designed for easy steering, high durability
and excellent steering reaction as well as reliable self-restoring action. Articulated joints in the steering
lever is equipped with a damping device for ensuring the greater steering stability.

linkage are of wear-resistant ball-and-socket type. The steering tie rod lever is equipped with a damping
deveice for ensuring the greater steering stability,

Siearing gear bos
g Urearod
A
o —
"
i -.Fll' rod
Q) S.uurm-u darmger
:|'1a rod lever
Fig. 18-1
18-2. Specifications and Data
Staerif;g_l gear box Hecimulﬂting ball-and-nut t;pe '
Gear ratio — 156 .
Steering angle, inside _??" B
Steering angle, uu__tiidg_ 24° _
Steering wheel diameter | 400 mm (15.74 in.}
Minimum turning radius 49m (16.1 ft.)
— 218 -
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18-3. Steering Gear Box Construction and Operation

The pitman arm is rigidly connected to the outer end of the shaft integral with the sector gear, which is
inside the gear box and meshed with the teeth of the nut capable of sliding along the warm. Between the
nut and the worm is a row of steel balls (agtually a total of 60 balls are used), which serves two purposes:
to provide rolling contact between nut and worm and to keep the nut engaged with the worm as if the two
were threadedly engaged. With the nut prevented from turning, the rotation of the worm causes the nut
to move up or down the worm,

The worm is an extension of the steering shaft. As the handwheel is turned, the steel balls roll along in the
groove and the nut moves up or down. The steel ball that has reached the end of the groove in the nut
enters the return guide. The guide sends the ball back to the other end of the same groove. In this way,
the row of balls recirculates.

By so moving, the nut turns the sector gear and hence the pitman arm. It should be noted here that it is
through the steel balls that a rotary motion of the worm is converted into a linear motion of the nut,
which is then converted into anather rotary motion of the sector gear,

The steering gear box is a precision-machined device, each part of it being machined to a closer tolerance
for smooth conversion of motion, and is built sturdy for long service life. Special tools and instruments
are needed in addition to specialized skill if the gear box is to be overhauled. For this reason, a gear box
found to be in defective condition should be replaced by a new one; replacement is more economical and,
what is perhaps more important, safer.

il plug

Winerm shaly

Ball nwit

L Casd

SECLOr pEar

Rack gear

e Patman anm

Fig. 18-2
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15-4. Removal

1) Steering handwhee!
At the steering handwheel, depress the horn
button while twisting it counter-clockwise,
to remove the button. After removing the
button, remove the nut securing the hand
wheel, and pull the handwheel off. The
handwheal is splined to the shaft.

|
Fig. 18-3

2] Steering shaft
Loosen the bolts on the rubber joint flange
at the bottom end of the steering shaft.

Fig, 78-4

Remowve the two bolts fastening the rubber joint
to the steering shaft,

Fig. 18-5

Disconnect the wiring harness, and remove the
two brackets fastening the steering column to
the body. Pull up the steering shaft and take it
aoff at the driver’s seat.

Frg, 18-6

3] Gear box
Disconnect drag link from pitman arm. [If
the link will not come off easily, give two or
three light hammer blows to the face (0 of
pitman amm and tap on the stud lightly to
shake the connection loose. This will help
the link ball stud slide off the arm.

%]

Fig. 18-7
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The steering gear box is secured in place by
three mounting bolts. Remove these bolts and
take down the gear box,

18-5. Maintenance Services

Steering handwheel play

The wheel play is proper if it is anywhere be-
tween 10 and 30 mm (04 and 1.2 in.} as mea
sured at the rim. An unusually large play means
that the ball-and-socket joints are loose or that
the wear in the steering gear box is excessively
large.

Fig. 18-9

Steering gear box

11 If any evidence of oil leakage is noted on the
gear box upon inspection of the machine
brought in for servicing, remove the plug
[Fig. 18-10) and check the level of ail inside.
The ail surface should be up to about & mm
{0.24 in.) below plug; if not, add oil, Be
sure to use the prescribed gear oil, SAE 90.

Fig. 18-10

21 The adjusting bolt on the steering gear box is
for giving a pretoad to the worm shaft, |f
this shaft is noted to have any rattle, check
its starting tonque by using a spring balance,
and tighten adjusting bolt 4y , Fig. 1811,
to obtain the specified torque,

CAUTIONS:

# When making this adjustment, be sure
that the steering gesr box is in the posi-
tion for itrlighti'mld_ rolling; gear teeth
in the gear box might break off as the
adjusting bolt is tightened, if the gear
box is off this center position.

& Have the drag link and steering shaft
disconnected from the gear box. The
starting torgue specification refers to the
gear box as an individual component.

Starting torque 2.0-50 kg-cm
of worm shaft {0.145 - 0.360 Ib-ft)



Steering rubber joint
Inspect the rubber joint for evidence of crack or
breakage, and make sure that its bolts are tight.

Fig. 1812

Steering tie rod lever & tie rod.

Be sure that the top and bottom oil seal lip
portions in the tie rod lever are adeguately
greased; if not, apply SUZUKI SUPER
GREASE A (99000-25010).

See if the tie rod lever has any rattle and, if 5o,
replace the part responsible for the rattle.
Visually inspect the tie rod for bowing and rattle
and, as necessary, replace it

The oil seals must be relubricated with the
abowve-named grease at intervals of every 10,000
km (6,000 miles).

Ll saal

Circlip | Ehim
Wiashar Shim

ittt

Fig. 18-13

Wheel and hub nuts

Inspect each wheel disc for cracks, dents and
distortion. A disc in badly damaged condition
must be replaced. Check the wheel hub nuts for
tightness and, as necessary, retighten them to
the specification.

5.0 - 8.0 kg-m
136.5 - 57.5 |b-ft)

Tightening torgue
for whee! hub nuts

Fig, 18-14

Tires

A tire badly worn, torn or otherwise deteriorated
must be replaced, Check the inflating pressure
of each tire arnd, as necessary, adjust the pressure
to the specification.

Properly inflated tires are one of the keys to
satisfactory cruising performance., Be sure to
advise the user about the importance of keeping
the tires inflated to the pressures specified.

112 52
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Tire service Less than 1.6 mm (0.063 in.}
lirmit depth of tread at two places.
MOTES:

& Markings so-called “wear indicator”
being attached to the tires, the tires
must be replaced when these marks
become visible,

« When replacing the tires, choose tires to
suit road and working conditions.

B

| =g

Fig. 18-14-1

CAUTION:

After adjusting the tire pressure, check to
be sure that the air valve is free from any
signs of leakage.

Tire pressune specification

Whasl Mon-ioad condition Losded condition
: 3
1.2 kglcm 1.4 kglem
Frant wheel 1108 | 197 00} (120 kPa) (20 psid (140 kPa)
1 2
Reor wheel tires 1.6 kglom 2.0 kgicm

(3 psid 1160 kPa) 129 psil 1200 kPal

“Rotate’” the tires at the regular intervals,
stated below, in order to equalize tire wear
and thereby make full use of each tire. Refer
to Fig. 1815 for the scheme of rotation.
Adherence to this scheme prolaongs tire life.

[ 3 L ' Every ‘IEI',-EHjE-I-F-:m S
| Tire rotation interval

{6,000 miles)
~| &) I
I.I. .. |‘.._- kS ;
= ! [
| ) p, - { l--. ..;P‘{;':
| . .%1-@1
Fig. 18-15 o
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18-6. Important Step in Reassembly

Tie rod turnbuckles

After installing the two tie rods to connect
the tie rod lewer to the two knuckle arms,
right and left, rotate the two turnbuckles
equally to obrain the specified toe-in. “Equal
rotation” means that the exposed thread
partions (17 of one turnbuckle are equal in
length to thoss of the other turnbuckle,

1 -5 mm

Toe-in gpecification | (0.040 - 0.196 in.)

L - [
= Tt 4 T L]
s I R | e

. - = e o
Sichy & Lnoe TR Side B

& and B must be dovwnvasrd

Fig, 18-16

Steering handwhesl

Two requirements must be met, among
others, in installing and setting the steering
wheel: 1) check to be sure that the hand
wheel play meets the specification, and 2) set
it in such & way that, with the front wheels
pointing straightahead, its two spokes are
horizontal, as shown in Fig. 18-17.

Fig, 18-17



Steering column cover clearances

Two clearances are specified for the column
cover; the clearance between the cover and the
instrument panel must be about 3 mm {0.12 in.)
and that between the cover and the handwheel
must be just as wide {3 mm or 0.12 in.).

The former clearance is to be secured by proper-
ly positioning the steering column, and the latter
by inserting the steering shaft more or less into
the steering rubber joint.

O
}&
\<_

Column 3 mm 0012000

Fanal

Fig. 1818

15-7. Wheel Alignment
Alignment service data

[ Toein ) ;1_-5 mm (0.040-0.196in.) |
Camber 1 degree {17) |
Trail 10 mm (0.40 in.)

Kll'lgllln inclination 8 dﬂgrtﬁﬁﬁ
Caster . | 2 degree 12°)

Max. difference between right and left caster

anglas: 1°

Adjustment

The only item of adjustment is toe-in, Camber

and caster are given and fixed. Before checking

and adjusting toe-in, let the car stand on flat

level ground without any load placed aboard,

and make sure that—.

{1} All tires are inflated to the following pres
SLF25:

Unloaded

Front wheel tires 1.2 kglen® (17 psil (120 kPal

Rear wheel tires 1.6 kg/on (23 psi) (160 kPal |

{2) The car is level. (Check by using a carpen:
ter 5 level gauge.)

{3) The front wheels are set in straightahead
driving position,
Using the toe-in gauge, read the toe-in and
compare the reading against the specifica-
tion (indicated abovel, To increase or
reduce the toe-in, vary the length of each tie
rod by means of its turnbuckle 1

Fig. 18-19
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19-1. Description

The hydraulic foot brake system of the LJBO-LJBOV has two leading shoes in the front wheel brakes, and
one leading shoe and one trailing shoe in the rear wheel brakes, Hydraulic pressure is produced by a tan-
dem master cylinder to actuate the wheel cylinders, twa in each front wheel brake and oneé in &ach rear
wheel brake, through two independent circuits, one for front brakes and one for rear brakes.

The parking brake system is mechanical; it consists of the brake drum mounted on a propeller shaft (at
the transfer gear box} and the internally-expanding two-shoe brake assembly (whose backing plate is bolt-
ed to the gear box), Called the center brake, this brake is countrolled from the parking lever through a

cable,
Masinr oylinder X
i A Center brake
£ {Parkirg braka)
';-...
B
..;~,4.r't":=_lt
-
A
% 4
e .._-.-
Center brake (Parking brakel
I| I._'l- s ‘.1
. i -2 a44
: |_'.! JI. 4 nops - __-:*__l._,
____‘..qﬂ- I f A |'r{ =
11 I IF - s I
A T
ol o T |
r T;P"ﬁ: ety i B
e R L e Kol
I ¥,
i ."_ !rjl 4 u |I ]
— | N _' h - t —_—
-ﬂ, II £ Sy, = ey - ; !‘ s _.;.‘_
T 1 II I 1 - ,1 :|_ Yo s -E- 1
| i T |JI 1 -'_F Ei —lny -."__"I':
|I Center brake cabla -.'.;ll—-~ -'%:.I- }I_ e i
| HEY: - i TN
Center brake lover | | L
[Parking brake laver) B | .
Fig. 19-1
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19-2. Tandem Master Cylinder

The tandern master cylinder is similar in construction to an ordinary master cylinder, the principal dif-
ferences being that it has two pistons and four piston cups and that hydraulic pressure is developed in two
chambers, one for front brakes and the other for rear brakes.

Obviously the two-circuit foot brake system employed in the LJB0 and LJBOV models assures greater
safety; failure of one circuit (failure of front brakes or rear brakes) due to such as an oil line rupture does
not incapacitate the machine.

& Primary piston
B: Secondary piston

Fig. 19-2

19-3. Tandem Master Cvlinder Operation

Mormal operation

Depressing the brake pedal forces primary piston A" toward the left {in Fig. 19-3) to pressurize the oil
immediately ahead for front brakes. By this pressure and by the force of return spring, secondary piston
“B' moves similarly to pressurize the oil for rear brakes,

Fig. 18-3

- 37 -




One-circuit operation (front-brake circuit failure}

Depressing the brake pedal causes primary piston A’ to move as above but, because the front-brake cir-
cuit cannot hold pressure, the oil immediately ahead of this piston does not get pressurized. As piston
“ A" kesps moving, compressing the spring, it begins to push piston “B" when the spring has been com-
pressed fully. From this point on, piston “'B"' moves to pressurize the oil ahead and thus actuate the rear
brakes.

Frg. 1594

One-<circuit operation (rear-brake circuit failure)

In this case, the leftward movement of piston "A" has but little effect in pressurizing its oil {for front
brakes) at first, because the initial rise in oil pressure causes piston “"B" to promptly yield and move
toward the left. Very soon the forward end of piston “B" comes to and bears against the head of the
eylinder. From this point on, the leftward movement of piston ""A™ becomes effective to pressurize the
oil ahead of it for the front brakes. Fig. 19-5 shows secondary piston *'B" at halt.

Fig. 19-5



19-4. Front Brake Construction

There are two wheel cylinders. Each cylinder
has one piston, by which it pushes the leading
end of its shoe. In other words, the two shoes
begin to rub the drum in a “biting” manner the
moment the hydraulic pressure applies to the
wheel cylinders, and thus develop greater brak-
ing force more quickly as the pressure to the
cylinder rises (when the machine is running for-
ward).

The shoes are mounted on the backing plate in a
floating manner, each being urged by the return
spring in the contracting direction and pwoted
at 1ts trailing end,

Each wheel cylinder is complete with an adjuster
cansisting of a notched wheel and a bolt.
Turning this wheel advances or retracts the bolt
{on which the trailing end of the shoe pivots) to
reduce or increase the shoe-to-drum clearance
{brake adjustment). The two cylinders are balt-
ed to the backing plate; and their adjusting
wheels are accessible through holes provided in
the brake drum,

Fig. 19-6

19-5. Rear Brake construction

The rear brake has a double-piston type wheel
eylinder interposed between the leading end of
one shoe and the trailing end of the other. The
other ends of these shoes pivot on the adjuster
sleeve complete with an adjusting screw,

229 -

When hydraulic pressure applies to the wheel
eylinder, which is bolted to the backing plate,
the two pushrods of this cylinder move out to
spread the shoes apart against the force of two
return springs.

Brake adjustment is to be effected by turning
the notched screw of the adjuster sleeve, This
screw is accessible through a hole provided in
the brake drum.

Fig. 19-7

19-6. Center Brake Construction

The major parts of this brake are the adjusting
sleeve, brake shoe lever, shoe strut, shoes and
return springs, all mounted on the backing plate.
The drum is splined to the propeller shaft (Mo,
1), The strut, corresponding to the wheel
oylinder in a wheel brake, is mechanically turned
to expand the two shoes apart and thereby to
develop braking force by the rubbing contact of
their shoe linings against the drum.

Fig. 19-8



19-7. Wheel Cylinder Construction

The double-piston cylinder used in the rear
brake has two pistons, each backed by a cup and
fronted by a boot. a pushrod or actuating pin
bears against the piston by its inner end and is
fitted to the shoe web by its outer end.

The single piston cylinder, two of which are
used in the frant brake, is similar to the double-
piston one, except that it has one piston, with
its other end being complete with the adjuster.

A bleeder screw is provided in the cylinder
praper. This screw is a plug; it is to be removed
only when air trapped in the circuit has to be
vented out.

Piston cug

Fig. 19-8

19-5. Maintendance services

Master cylinder
Complaints on the master cylinder are in most
cases traceable to excessively worn piston cups
or improperly seating check valves; experience
tells us that the primary couse of these mal-
conditions is the impurities, particularly abrasive
af gritty matters, that have entered the brake
fluid resereoir. Check the master cylinder for the
possibility of these malconditions, The internals
of the master cylinder should be replaced at
reqular intervals, and they should be handled as
a kit. The recommended interval is two years,

Master cylinder intérnals |

: 2 [two] years
replacement interval

Master cylirder
pigtand kit

gD en&IT B0 —S

Fig. 19-10

The overall length of the primary piston sub-
assembly is specified to be 83.1 mm (3.665 in.).
This specification assumes great importance in
the function of the master cylinder. When
rebuilding this sub-assembly after its disassembly
for overhaul or for replacement of piston cups,
be sure to set the overall length to the specifica-
tion value by means of the forming screw.

Fnrmlrru BUrEW

F = W § Ild
83,1 mm (3665 in.] -ll-l
Fig. 18-11
Brake drum

Inspect the drum for cleanliness. Remove oil
staing, if any. Check the wear of its braking
surface by measuring its inside diameter, and
determing its “out-of-round” from |D readings.
The braking surface with groovy wear can be
repaired by turning in a lathe if machining
stock is available; a minor “out-of-round”™ can
be corrected also by turning. & drum cracked or
distorted or worn beyond repair must be replac-
ed,

Standard Sewlce limnit

t |
Brake drum inskde . 210 n‘m'l 212 mm
digrmeter 18.2G in.] (8. 341- .l
Brake drum 0 1].5 mm
“gut-of-round’’ {D.0Z in.]

Fig. 19-12
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Brake shoes

Glazed surfaces, if any, of brake shoes can and
must be reconditioned by grinding with sand
paper. Oil stains too can be remowved similarly.
Where the lining is worm beyvond the service
lirmit, the shoe must be replaced.

Stancard | Service limit
Brake lining thick ness { i

{lining + shoa rim) 6.8 mm 3.0 mm
(027 in_) 10,12 in.)

= el
Fig. 19-13

Master cylinder and wheel cylinders

Inspect piston cups for wear and for evidence of
deterioration, and replace them if found in de-
fective condition, even when the end of the
regular replacemeant interval is ahead,

The internals of each cylinder are to be replaced
as a kit at regular intervals,

Piston eups and boots are of rubber; they must
not be washed with gasoling or similar washing
fluid. use the brake fluid to wash them, or they
may distort or swell.

Cylindar intermals

i 2 ltwol years
replacement interval

Wisaal eylindar
pisgns kit

- 231

Brake pipes

The brake pipes are double-layer wound type,
made by rolling steel strip into a two-layer wall
pipe, with its surfaces treated for rust preven
tion. After driving the machine along in ssa
water at the beach or in a shore area full of salt
sprays, it is a good practice to wash the brake
pipes with soft water.

Inspect the brake pipes in regard to the following
iTems

(1] Cut marks or dents
(21 Leakage of brake Muid
{3 Signs of rubbing at the clamps and clips

(4) Rustimg or corrosion

Ajir purging

Whenever any component or part of the foot
brake system has been replaced, reconnected or
otherwise worked on to expose the brake
fluid side of the circuit to the atmosphere, some
air will gat into the circuit; and the presence of
such air will result in a "spongy"” brake pedal.
In such a case, or whenever the presence of air in
the circuit is suspected, carry out an “air purg
ing" operation at each wheel cylinder, as fol
lows:

(1) Tie a transparent vinyl tube 1) into the
bleeder plug of the wheel cylinder {in order
to catch the brake fluid).

{2) Pump the brake pedal several times and
depress the pedal all the way.

{3) Loosen the bleeder plug by turning it a half
rotation. The fluid with air bubbles will
come out, Tighten up the plug when air
bubbles stop coming out.

This operation reqguires two persons, one at the

Fig. 19-15



Brake fluid
The brake systerm uses a glycol type brake fluid,
When purchasing the replacement fluid, be sure
to specify the glycol type meeting the follow
ing specifications:
[ Specifications

Brake —

Fluid DOT3.DOT 4
Same commercially available brake fluids are of
silicone or petroleum base; do not use any of
these fluid, Remember, any brake fluid which is
a mixture of two or more brands is likely to
gffect some of the brake system components
adversely, resulting in faulty braking,

The brake fluid in service is subject to gradual
deterioration because the moisture content of
air finds its way slowly into the brake fluid. For
this reason, the brake fluid should be regarded as
an expendable item and be replaced at regular
intervals,

Brake fluid change intarval 2 lvwo) years

Brake shoe clearance adjustment
The hole for gaining access to the adjusting

wheel or screw is provided in the brake drum.
Through this hole, insert a screwdriver to turn
the adjusting wheel or screw.

Turn the wheel or screw to expand the shoe all
the way, locking hard the brake drum, and
then turn it back 3 to 6 notches to introduce a
drum-to-shoe clearance. Leave the adjusting
wheel or screw right there,

IF Brake shoe clearance
adjustrment

Back away 3 to 6§ notches

Fig, 19-T6 (1 Adjusting hole

Brake pedal

Confirm that clearance (2) between the wall and
the pedal arm is more than 50 mm (1.97 in}
when the pedal is depressed by a load of approx.
30 kg (66 k). If the clearance is less than 50
mm (1.97 in), adjust the brake shoe clearance
to obtain the specified value.

CAUTION:

# |f the specified clearance cannot be ob-
tained, or the feel is spongy when the
pedal iz depressed, check the shoes for
excessive wear and the brake system for
air entered,

s After reassembling the brake oil line,
bleed air from the line.

MOTE:
Inspect pedal clearance daily, as well as at
periodically scheduled inspection.

15 ~ 20 mm

] .
Pedal trawva | (0,58 ~0.78 in.}
Pedal-to-wall claaranca (2 i
50 5
| {when pedal is depressed 0" E.Tin;l rinimum

a1 30 kg (66 b))

£ L itT Ry

Fig, 19-17

Parking brake levar

Pull up the parking brake lever all the way with
one hand to apply brake fully, and see how
many notches of the ratchet the lever has
traversed. |f the number of traversed notches is
mare than 7 {seven), adjustment must be made
at the center brake to reduce the shoe-to-drum
clearance.

Through the hole provided in the brake drum,
insert a screwdriver and back away the adjusting
screw 3 to B notches from its zero-clearance
position, as in the case of the wheel brake,

231



Parkimg brake stroke(3; 7 notches maximum CAUTION:

Brake shoe clearance | A i B : After replacing any of the bl‘!ﬂf-'!' DFPH_W
adjustment hoses, be sure to carry out an air bleeding
i ' operation. You are duty-bound to do this
before releasing the serviced machine to the

Lser.,

Parking brake cable
Inspect the brake cable for damage, and check
for smoothness of its movement, Oil the cable

as necessary. A defective cable must be re
placed. Advise the user to inspect and service
the cable in this manner at regular intervals,

Fig. 19-19

Brake hoses and pipes

These are critical safety parts and demand great-
er attention, Be always sure that the hoses and
pipes are in good condition, free of any evidence
of crack or breadage. A damaged hose or pipe
or a rusted or leaking one must be replacecd.

— 233 —
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20-1. Description

The difference between Model LJ80 and Maodel LJBOV is mainly in the body top. The former has a tarp
top of readily removable type, the latter a steel top with windows and doors.

The door window glass of LJBOV is capable of sliding up and down in the window as controlled by the
window regulator. Doors can be removed, and can be disassembled to the extent of permitting replace-
ment of the door glass, regulatar, door lock, etc.

1. Frant door panel ass'y 7. Sazh

I, Doar glats B. Chutsicle handle
3, Weathersirip 9. Door lock B’y
4. Hegulator 10, Daoor lock sirikar
5. Regulator roller holder 11, Striker spacor

fi. FAamote controd 12. Ragulatar handie
Fig. 20-7

— 136 —

N N Wt Y



20-2. Door Disassembly { LISOV) 4} Loossn two screws securing the stopper
band, and take off the band.
The procedure to be followed in removing the

internal parts of the doaor is as follows:

11 Remove door-window regulator handle,

Fig, 20-5

5} Remowve nine clips holding the door trim

Fig. 20-2 (1! Pin board to the door, and take the board off,
. o - s

2} Remove inside handle case.

Fig. 20-3

31 Remowve inside pull handle, 6] Remove the glass scraper.




7} Lower the window glass, and remove 4
screws securing the window regulator,

Fig. 20-8

8) Remove two screws securing door sash.

Ay

—
1

Fig. 20.9

9) Remove the roller holder of window regula
Lor.

Fig. 20-10

238

10} Remove door glass stop plate.

MOTE:
Hold the glass with one hand, so that it will
not drop as the plate comes off,

Fig, 20-71

Fig. 20-12
12] Remove the window fcgutiln:ur.
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20-3. Inspection and Adjustments [LIKOY)

Outside door hand le

See if the outside door handle has an abrnormally
large rattle or works erratically or fails to open
the door satisfactorily; inspect the operating
parts for wear, breakage and distortion and
replace defective parts, if any. To adjust the
position of this handle, loosen the two screws,
Fig. 20-14, to set it right.

Fig, 20-714

Door lock striker

A door not opening and closing positively or
smoothly usually means that the lock striker is
out of adjustment. [If the door frame is not
parallel to the cabin, the striker and lock must
be inspected for the cause, which is usually
worn-down, cracked or broken parts. Replace
defective parts, if any.

Loosening two screws securing striker allows the
striker to be moved in place. Mowve the striker
up and down and sidewise to locate its correct
position, sel it right there and secure It by
tightening the screws.

NOTES:

s If the striker refuses to be adjusted as
above, increase or decrease the thickness
of the spacer within the striker.

o [ all attempts fail to adjust the striker,
the final cause is very likely an improper-
ly hinged door or distorted hinges.
Replace :I'rlif;ll"l:aul:l_hlmg_g_;'t e

Fig. 20-15

Window regulator

If the window regulator is faulty, the window
glass will not smoothly rise or it lowers from its
position while the vehicle is running.  This may
be due to a fatigue of balance spring or broken
pinion or lack of grease, If either of the balance
spring and pinion is Tound faulty, they should be
replaced as an assembly.

Fig. 216



Door window glass

When raising or lowering door window glass is
abnormally heavy, door window glass is often
fitted aslant into door frame and rail. Correct
this trouble by moving up and down screws
attaching door window regulator arm shown in
the Fig. 20-17.

-

Fig. 20.17

— 240 —
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21-1. Wiring Diagram

If the cause of electrical trouble 15 suspected to reside in the wiring, something like a road map s needed
to clear one part after another of the wiring in order to come to the point in fault. The diagram of Fig.
21-1 15 such a road map,

The diagram indicates whereabouts of line and terminal connections, and identifies electrical lines by
coded colors. Be sure to have the diagram right beside you when you go about checking the electrical
lines for “open,” “short” and “ground.” Remember, looss connections are responsible for the trouble in
Most cases.

T A L RS RS

Wire colar L1 | e Green with White trocer
| Er e Iy i
B o Black G .. Girean with Yellow tracer
Bt s Blue FiB ..., Fedwith Black teecer
Br . Brown RIBL.... Ped with Blue tracer
a T i AG . Red with Gresn traces
e FAed W ... Red with White tracar
W White RY .. Red with Yellow tracer
W Cr AL Vellows T White with Black iracer
BIW oo, Black with Whita tracer ﬂg """""" m!""’ ""'!": f:"""“ ied
BI'Y .. Black with Yellow tracer B - e m‘_ e
} 1| R Wellow with Black tracer

Bi/W........... Blue with White trocer
G i il Find acer i 5 I— Walloww with Fed trater

"""""" et § VIW ., Yellow with Wihite tracer

Fig. 21-1




21-2. Headlight

Wiring circuit

Headlight
o Drirnmar swaich Lighting switch
I A 1;_&___.:‘\ RIG
AW [ \.__.} Paiging switch
: | o)
Hapedlighin A {_} ';::I oe
s ] W W | LR/BI To iluminetion light &
E 9 aw & w . Tary R e T
 Frant, rear side marker light [left & right)
:::Lﬂ | = Front combination light (left & Hgﬂ::I“I[
i Licance light
— L 20A T w—
W Fuse box
| Buttery l L T intarior tight
Wire symibol Colar
F . sisnimpeor v s DR
|| SRR T, | | [ | |
Fr'g_ 2‘;]'__2 1 P Rexd warth groan {racer
W Lciciicciiicscsnns R with wihite trager
A e, R wikth blug tracer
R .. Fed with vellow tracer
Headlight inspection
1. Lighting {Low beam, High beam, Passing) 3. Dirt and cracks on lenses
2. Mounting 4. Main beam axis direction and brightness
Headlight beam setting (standard)

Before measuring or adjusting the headlight beam, adjust air pressure of the 4 tires to the specified value
and settle the attitude of the vehicle by manually moving it up and down, then move the vehicle onto a
flat surface. There are various measuring methods (e.g. screen method, using focusing type tester, tec.).
The method described in this manual does not use a tester,

{1} Vertical beam alignment
Linless otherwise prescribed by the local statutory regulations, set the headlights in such a way that
the main beam axis will fall on a spot not above the height of the headlight and not below a height
equal to a fifth (1/5) of the headlight height. In other words, the main beam should be sloped down,
The beam spot, mentioned above, refers to a blank wall standing vertical 10 meters (32.8 feet) ahead
of the headlights, with the vehicle standing perfectly level,

10m (328 #)

1 e —

s —

~Within 1/6 H

Fig. 21-3
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{2) Horizontal beam alignment | Left-hand drive vehicle)

The set-up is the same as in Fig. 21-3. For the
image of that prescribed here.

right-hand drive model, the alignment is the mirror

LEFT HEADLIGHT: Determine the point straight ahead of the headlight, and align the main beam
axis 5o that the axis will strike a spot within 100 mm (3,94 in.) to the left or 200 mm (7.87 in.) to

the right of the straight ahead point.

RIGHT HEADLIGHT: Determine the point straight ahead of the headlight, and align the main beam
axis so that the axis will strike a spot within 200 mm (7.87 in.} on either side of that point.

—t—- -

200 mim - -
e ——
1 Tan IS —
i | 200 mm —
M T T — ——— — =

10 m (32.8 f1)
Fig. 21-4
Maintenance

{1) Headlight adjustment
There are two screws: 1, and 2. By means of
these screws, adjust the headlight position
for beam alignment.

{2) Headlight dimmer switch

Check continuity between terminals with a
circuit tester.

At LOW BEAM, continuity must be ob-
tained between Red/green (4 and Red/white
(B terminals.

At HIGH BEAM, continuity must be ob-
tained between Red/green @) and Red (&)
terminals.

i

b

*

—

Fig. 21-5

(1]2]3]a]s]|e)
7]8]9]iofi]i2]

iJ

1. Greenred 7. Witvine

2. Greanyallow B. Yellow

3. Green 2. v ellowi blue
4. Asdigraen 10, Blue

5. Red 11. Black

6. Rediwhite 12, Blank

Fig. 21-6
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21-3. Tum Signal Light and Hazard Warning Light

Circuit description

f
“ — GT) AL e

=== M)

154

L

iL]

1. Right turn signal 2 Left turn signal 3. Bartery
4 Main switch & Fuse box & Tum signal & dimmer switch
7. Turn signal & 4-way relay 8 Green/yellow 9. White

10. Yellow 11. Yellow/blue 12. Green

13. Black/white 4. Green/red 15. Meter pilot light (Right)

1a.  Merer pilor iight [ Left)
Fig. 21-7

When the 4-way Switch is "OFF".
Yellow lead (10 is connected to Yellow/blue lead I“‘I11

When the 4-way Switch is "ON".
White lead (9 is connected to Yellow/blue lead (11), and Green lead 12) to both Green/yellow Ieade '
and Green/red lead 14,

When the Turn-signal Switch is "ON™ for a right turn, green lead -:Ii‘ is connected to Green/yellow lead
LE‘

When the Turn-signal Switch is "ON" for a left turn, green lead -fff‘ is connected to Green/red lead lfl--f
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When the blade returns to the rest position, the cam contact is changed from P2 to P71 and motor current
is shunted. When supply to the motor is cut off, 8 counter electromotive force is generated in the arma-
ture.  As a result of this back e.m.f., current flows through the motor and shunt circuit and the motor
stops and the wiper blade stays in the specified position.

Wig#r mtor

r—'-'-—-—_.1
o
[=]
53
a9,
o
L)
b e = oo o e

Main switeh Bartery

BI/R BIW Y ¥ Fuse J,"H‘\I Maien s
i ' i — Et::l—@—r:rxu——m u——‘
|

o i -
oFF—_ t.:' B | 11
I
Lo sl :—E U L:-‘:I I
High soeed —g—{ [ J £ I 1 |
e — - —J
Wiper santch o Vit Ik
Hi Aius
Fig. 21-82 BILAW  © Blue with white tracer
BI'R Blue with el Tace
Maintenance

(1) Wiper trouble diagnosis
When the wiper motor does not start even if the Wiper Switch is turned “0ON'", check lead connections
and coupler connections. Then, check the following items.
a) Fuse blown or mounted incorrectly
b) Wiper switch:
To check the wiper switch, remove the couplers and check continuity between the following ter-
minals using a circuit Tester.

| Yellowy Blug Bhise red . Blise fuviiing [ Black blue Black
High speed | O E— oM o O
Lows spaec o O Washer switch
OFF 00— a
Wiper switch

¢} Break in the wiper motor armature or poor commutator brush contact:
To check these, check continuity between the Blue lead and ground, and the Blue/red wire and
ground.
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21-5. Fuel Gauge

Circuit description

The fuel gauge for visually telling how full the fuel tank is an electrical instrument comprising a float-
actuated potentiometer type of tank unit and a bimetal type indicator {meter} mounted on the instrument
panel,

Two bimetal elements are used in the indicating unit, one for deflecting the indicating hand owver the “"E*
to “F" scale and the other {regulatar} for on-off control of current.

When fuel level is low in the tank, the float is low and hence a larger ohmic resistance is introduced into
the circuit by the potentiometer element in the tank unit. Consequently, a smaller current flows through
the windings of the two bimetal elements, so that bimetal deflection is smaller and the indicating hand
stays closer to “E” {for empty) side.

The bimetal elemant of the regulator bimetal draws an additional current. By the total current, the bime-
tal element deflects 1o open the circuit and, upon cooling, closes the circuit. |0 other words, the regulator
makes and breaks the circuit intermittently. The average current is fairly constant under varying voltage
condition of the battery because a higher battery voltage extends the duration of each contact point sepa-

ration in the regulator,

Fuwel meier

Main swhich

] oy o
{ _——tr—u
| ; Y == BW - hE
| l - II h ._:& I
| ]
R latar )
I o | W
?
i L Wire symibad Colar & |
'Jjﬂ— ki PR . ¥ ellaw
i 7 Fuel anit W ia White =)
{. }H | BiW . i Coo Black with White fracer
- L YR .. elhow wath red triscer
|
=
Fig. 21-10

Inspection

The following checks are necessary when the fuel meter indication is false:

T Make sure both the tank unit and juel tank are properly and securely grounded. |If ground connection
is loose, current will be small and the indicating hand will be down,

(2} Make sure that the requlator is properly and securely grounded. If high resistance exists in this ground
circuit, the regulator draws but a small current, so that the duration of contact closure is much longer
and, consequently, the average current through the other winding will be larger, resulting in a hand
deflected closer to “F™ position.

3) Make sure that the float in the fuel tank is free from interference and without any hitch on its float

arm, and that its stopper is correctly positioned.
An indicating meter checked to be internally defective must be replaced by a new one.
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LIGHTHMG SmiTeH TURN SHHAL LIGHT SWITCH =~ OWMMER SWITCH  SwiTiw HOAN SWITCH KAMTION SWITEH SwiTeH
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~ | m laG] w [ RiBY  H W vl Jslamlanlrel v [ w [~ Joa]® ew][~lria | —]®] | 0 T O | T T T e S T I ) e D |
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V= =+ .0.—:8:_-@ =ts --~0—:g:-o w7 | LI Ee= o I | I 2] =] i
] T oo O RO O [ [ T T ] | o . e O
o O 5T Start
F|
FRONT SOE TUAN SKGNAL LIGHT EWMEAGLNGY FLASHER SWITEH @. REAR BIDE TURN SGNAL LiGHT
By
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—t— w4
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WASHER PUMPE MOTOR
)
= —
. M LICENCE PLATE Lilt
AC GENERATOR & _
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WG 1 S — ] J COMBNATION METER  BAAKES SEAT BELT
BiY. =T FOICATOR LGHT
STARTING MOTOR — L
Cg. . L mani Bw] .é“."g_’/ E_Ehu HRAKE
| | y—pr [[ER) T [<] (=] I
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S
o SPARK PLUG 1 |
FERONT COMBSNATION LIGHT [:B:_i. =1 as |
| KON GO,
I INTLRICA LIGHT
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RCKBLRSHT 8 5 e HEATER BLOWER MOTOR e s waton
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v @:;4 ——a et COMBIATION SWITCH F 3
| {-s E il 1l
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M) 0

Wire color G/W ........... Green with White tracer
B Black GfY ... Green with Yellow tracer
BI Blue R/B ........... Red with Black tracer
RfBlca Red with Blue tracer
Br Brown ;
R/G ........... Red with Green tracer
G Green

R/W ........... Red with White tracer
R .. Red X
: R/Y ........... Red with Yellow tracer
W oeiieeew. White X :
WIB ... White with Black tracer
Y vvereneenn. Tellow W/G White with G t
- . . r
B/W ............ Black with White tracer : . Kien HAcer
; W/R ........... White with Red tracer
B/Y ........... Black with Yellow tracer :
: . Y/B ............ Yellow with Black tracer
BI/W ........... Blue with White tracer ;
G/R Grear ATt Rt tanes Y/R ............ Yellow with Red tracer
“ et AL » = Y/W ............ Yellow with White tracer
Fig. 21-1 _
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22-1.SERVICE DATA

ENG I N E Sarvice data
ITEM I LJBO/81
T
oisF n - B asrh whegs 136 kg/em?
e & ) A e B | Standard !]Df}i 5:.2 A psi}
i srf bl gl ool | i
Compression ) T e e A | i
pressure gt | SO e gl it ) 12.0 ka/ o
1 argl 'masl itsm raphEsi , g
i ke Hind IEEW'W (170.0 psi)
it 300 r/min {rpm|
: i | 013 —018mm
Valve Y 3 (0005 -~ 0007 in}
2 clearance | B |
{Intake and
Exhaust) 023 — 028 mm
Hot (0008 — 0011 in |
| I
v 10°B.T.0.C. belaw
Ignit
t?'"'. o Standard | B850 * 50
1ming i/rran Fpmk
; : A0 - 45 kg'cm’
Engine oil Standard (42 66 — 63 99 psi)
prassura at 3.000 r/min (rpm)
Engine idling | 850 £ 50
speed Standard /rmir {rpem
. 40 — &0 emHg
Engine Standard | (157 197 inHgl
VACLLIM at BEO r/min (rpm)
Flat:atss of Sarvice 0.0% mm
gaske lirmit 0002 in.)
surface
= e
| 8 = — | Intake IE?EJDT?;I
< |Flatness of —a— ' g
7 E manifold _/,;i ' ,' L] | I &r:m&
E |seat o : ,Iml 0,9 mm
| > 3 (% Exhaust 10004 in )
; | l Intake | 00612 — 0.0580 in)
® |Seating |
® width {Standard
m -
e / \ y Exhaust Yol TG mm

e

00512 — 00590 in |

MOTE: The compression pressure value i3 mesured by wsing the special ool {compression gauge 0991564510},

22 -1
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Sarvice data

ITEM

16

Clutch

Facing wear
{Rived head
deprassion}

Facing &
input shaft
serration

| backlash

Clutch
release arm
play

17

Transmission

Clearance
between
gears and
rings

Key slot
width of
Synchromizer

ring

| Fork shaft
locating
sprng

[ Fresa
length)

LJBO/81
Standard r,;;, Eé“i:’}
| Service 45 mm
limit (0.02in b
Samvice 08 mm
limit 1002 m.l
2 — 4 mm
Standard (008 —0.16in|
08— 1.2 mm
Standard | 503 - 005 in
Sermvice 05 mm
limit D02 ml
Standard ©38 )
Service g9 mm
limit 10.39m.)
19.5 mm
Standard (0767 i)
Mo 1
Spring )
Service 17 0mrm
, 17.5mm
Standard 0 6ES i |
MNa 2 I
5DFII'I9 |
Sermvice 16 0 mm
lmat (DE30 i)

22 -1



Semvice data

ITEM LJB0/ 81
002 - 006
Rattle of Standard | (5 0008 — 00024 in
sliding
yoke in S
[axtension Service 0.1 mm
case bush limit (0004 in }
Qimm
Standard (00039 in |
|Low and
|second gear —
& backlash Carvice 03 mm
i) limit OO118 mn i
2]
B
17| E — —
g Standard | L
[ ' - 10,0039
= | Third and e
top gear . =
backlash | Service 03mm
| limnit (D01 E8an |
Reverse Standard ID%;ETR- ,
gear &
Ravarse
idle gear | Service 0.3 mm
| backlash lirrit {00118in)
0.1 mm
Cutput Standard {00039 in }
| shaft high
| gear and
| low gear Service 0.3 mm
! backlash lirmit i00118n |
| [——= r
19 & mm
5 Standang 10.767 in |
& No 1
[ =
18 = — spring
| F Service 17.0 mm
[0 BED in )
| Free length _ HEER "
of locating '
sSprning 18 5 mm
_ Standard {0728 in)
No. 2
! sSpring
Service 16.0 mm
[ It (0 629 in }
22 -n
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EDDLI N G S¥STEM Service data
ITEM LJBO/B1
! Fan belt
tension as . 10 kg 122 1m0
dE:::IIEﬂt:ﬂ'Gnk I;- .Lf warer pump fullay
under g I o - i0— 15 mm
- 122 Ib} push ooy ) ﬁ’ﬁ ; -‘} Standard 04— 08in)
2 |applied to B e
8 middle point '\cqg*: Ly - Crank putiey
E between w
2 pulleys
19 - —
E Tharmostat a2=Cc
o | Start-to-open i Standard 1179°F)
- X
E 'I'EITIPEFEIIJI'E - E_ | .
& Thermostat - 95°C
U full-open = Standard 1203°F)
temperature |
| 8 mm
Valve lift Standard .31 in.]
DIFFERENTIAL
ITEM LiB0/81
Side gear 008 — O 10 rmum
bﬂckliah Standard | 0002 — 0.004 n )
B
IS
20 = | —1
o
a Bevel
final 010 =015 mm
'[g:aar : Standard | 5 pog — 0006 in )
backlash

22 _12



Service data

ITEM LJBO/B1
Pinion S.:-et.l-a- 1o
bearing ] Standard | ﬁq“ﬁ'_ﬁ'“.ﬂfﬁ.".
preload
E 1
=
[
20| ® =
% | Pinion start-
o |ing torque &0
(weith puliey) ) [ 06— 14k
(Refer to Standard 1.4 — 31 Ibl
| sErvice
manual)
SUSPENSION
ITEM LJ80,/81
o Standard i
=
' Aial play | i na
| @ | in barfield
- |J"”“ Service 15 mm
: lerrint 10 08 in.|
]
_n — - — — e S— -
=]
2
o ek -
| 2 :tg‘:;ﬁg = T %aﬁﬁ 4 Standard ¢212?: ;?;:fm
i | tandar
% torgque . )W S | Withaout ool seal
g1 | (M) P
= ' |
L k —— 4. ¥ T
i Damping Front and 60 kg
8 force on rear shock Standard 1132 I}
5 rabrou absorbers
2| |
E 150
-1 IShr_‘u:k Front Standard (5,90 m }
2 |absorbers [
-% stroke
160
| o Rear Standard 8 3;::‘,
|

22 13
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Servce data

ITEM LJBO/81
| - - ~ |Front Standard A8 mm
£ _ |Fron andar (37 00 n |
E o Leaf spning ; e
= -giangth ‘-1—.,;___&_ e =
a
e 2{Coil spring i
= = - 1.000 mm
§ T langth) . ., Rear Standard (3337 |
E ®= il il
21 (58 — T
] 4 50 kg/mm
jg E Front Standard 1252 I/in 1
m
=
%'E Spring rate | 303 kgfmm .
L & ! Rear \Standard -t;ii :;?’ﬂ']':l:
(192 6 |bim,)
= For LJ81
STEERING SYSTEM
ITEM L..IBIII.FE'I
Gear ratio E} ‘?r Y
i ? [Standard 16.6
[(Gear box) g ﬁ:';
”: ’ Iy rod -' :I;
€ "*‘-JL )é&%ﬁ i
E N T
& [ 7 "|| III Inside Standard T
® |Steening : || |
E angle r J:*.'h ".l"'.I
A£i a . S ! rar]-raing |
s R i - L:m.l s |Qutside  [Standard 24
- .. -
2. Al ===
o  — - .
2 7 Jo
= |Steenng 1 -;F?T' S 400 mm
E Wh'&‘ﬂ'l .I‘xl"-\. \ Aﬁ' i L "'-I Slﬂ I'Idail'd (16 74 in |
o diameter e s 1B
£ o i
F ! =g
2 48 m
18
fimimum o !
turning lEtandﬂrd -
radius *6ESm
118.0fH)
* For LJBY
22 14



Service data

ITEM LJB0O,/81
Starting
20— 50 kg-cm
torque of Standard | 5145 — 0380 1b-)
= |worm shaft

=

E 1

=

=2

o Topas-in |[B Al 1 5 mm

= A Toe-in Standard 004 — 020

£

2 (IT T

a

22| E ] ' l' Camber | Standard -

o |

21

=

o Wheel - 11 mm

T [aiignmant Trail Standard (043 in.|

£ it

&

o Kingpin | 3 degrass

& | inclination | Standard 18"

[

' Caster  |Standard % d,;q-rr“

L
TIRE
A ] . weo/
| ' T 120 kPa (17 psi
11.2 kpfenT]

. Front Standard [
| (2 140 kPa (20 psi)

o | Tire inflat- 1.4 '

E ing pressura ] . (i; 160 kPa {_23_ il i

g |(not loaded) Ry 5. \ (1.6 ka/em)

a % = Rear Standard e

= Y ' ]

23 £ “ : 12 2 k-u.-':m‘?m

] L

=

: Font | standara| 10878 200

] A b ;

g |Tire inflat | T 200 kPa (29 psi)
ing pressure {2.0 kgfem’)
(loaded) inesr Standard

2 220 kPa lJ?Ip:ib
| 2.2 kg/em?)

(1) For LIBO and LJBOV

2215
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H HAKE Service data
ITEM LJ80/81
Brake
15 = 20 mm
pedal Standard D53 — 0 T-"!Et i
travel
aal arm-
to-wall
clearance. [ .
1.97 in.
When pedal Standard | o0 T (187 in
- |2 depressed
a at 30 kg
£ (66 1b)
g
£ Standard A
i Brake drum
[ - "uut-qlf- =
- round Service 0.5 mm
= lirmit 1002 in
24 | ' |
210 mm
E Standard B 26
I s |Brake drum n
= | inside dia-
T (meter Service 212 mm
B limit 8.34in)
" —— 5 —
| 2
n | | BB mm
@ Brake lining Standard (0.27 in }
thickness o
ihning +
'shuﬁing:l Service 3 0omm
i fimit 012 in.)
~ | | |
Parking I
brake Standard 7 notchas may
stroke




ELE CTH ICAL Service dats

ITEM LJBO/B1
. 10" BTDC
gnition Standard | balow B50 * 60 r/min
timing i)
|
Iigrition | _ i
ordier Standard ===
E Breaker
- 04— 0.5mm
£ point gap _ Standard | 1\ 016 0018 in)
25 = \ i .'.-:F". i
o S
. — =— = |
£ TS
2 |Cam dwell ey
angle | Standard 52
{l::;;:cl:::rl:g [ Standard 025 microfarad
| About 3 obmsg
Ignition coil; .'“" ——J; |Primary  Standard linclusive of the
Primary and | J'-_{_: Gl | | 1 & ahm resistor)
; sacondary == ' 1
winding i
resistance Secondary| Standard About 8 kilo ohms

2217




Senice data

ITEM

26

27

Alternator

Starter motor

WVoltage

Output

i
Rating |

- Brush length

Mumber of
pinion
teath

Commutator
diameter

Mica
undarncut

Maminal
operating
vizltage

Maximum
alternator
outiut

Effective
pulley

diameter
|

| LJg0/81

Standard 12 volis
Standard 0.8 KW
Standard 30 seconds

16 mm
Standard 10.63in.)
Sarvicea 12 mm
limit (0.47 in}
Standard g

325 mm
Standard (1.28 in.}

05 — 08 mm
Standard | n09  §o3ing
Service 0.2mm
limit (0.007 in |
Standard 12 wodts
Standard a54
Pl

Standard iz ?;.T1

22




Service data

ITEM LJB0O,/81
| Maximum
e Stndard| 130001/ o
| speed
Working - 40 - BO°C
;temperatura Standard {— 104 — 176°F)
| range
—— e
Rotor;
g'r':':g'iflﬂ"""'ﬂ Standard I 4 - 5ohms
IEM A
= |resistance [
] I ,
2? g 1 .
=y Standard ,:1[;,!',_'555",1"“:
Brush |
langth .
y Service 11.0mm
limmit (045 in}
13.8 — 14.8 wolts,
Standard 208 minimum
et e P
| range
current | 3.000 — 4,000 1/run)
| ¥
. l S i
= g
[ .:r ..:‘4'..
I e K 138 — 14 B volts
Regulated Lk o Standard | for 2,000 - 3.000
| voltage E'- i ﬁ I:'Jj anggina r/min (rpm)
i I_I |
F— = - ! .
5 % Fiiad
[=1 4 "o .
% |Field » j:gr@. S,
27 E circuit R s Standard | 6 — 8 ohma
| = |resistance L g
[ = iy
b !
(ay .
| i
22-19
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Service data

Cylinder haad

Camshaft, valve and valve spring

ITEM

Valve seat
o
2
[+-]

Cylingder head
valve guide
hole diameter

Camshaft
and journal
clearanca

Camshaft
thrust
clearanca

Cam height

{Base circle
| =+ lift)

Camshaft
deflection

Valwe stem
diameter

{Exhaust]

e

[N JJr;. P.‘r =1 I
i

&

BTS00 il p nesiohg

LJBO/81
lintskal i
Intake
and Standard a5°
Exhaust
Intake
12 030 — 12 048 mm
and Standard | 14 4738 — 0.4743 i
Exhaust
) 0050 — 0097 mm
s Standard | o006 6 0038 0
. T )
g ) Service 015 mm
: Mien o limit (0.0059 i |
0080 - 0160 mm
Standard | o nhan 00058 in )
|
Searvice O30 mm
limit D011 ind
—— ]
1
36 152 mm
Standard {14233 in)
[Intake
|and
|[Exhaust | garvice 36 100 mm
limit 114212 in)
33 300 mm
Standard {1.31101n}
Fual
pump — =
cam Service 33 000 mm
=R lisnit 112992 in}
FIH'*-
e S Service 010 mm
o '_' | it {0 G039 in |
f-“
[
G965 6 380 mm
Intake _ 02742 — 02748 n)
1 Standard -
6 955 — 6 970 mm
Exhaust 02738  02744in)




Service data

ITEM LJ8O/81
[ | A
i pRrox
;.; :‘ualure 06 mm
| (0023 in)
= |Voltage I
E relay 4 —— Standard
3 Point Appec
=] 0.4 mm
? gap (0.015 in}
28 § ]
‘ g I;.arpmatura ':'ﬂ":::n
2 Voltage (0043 in)
< |ragulator Standard v
Point 0.5 mm
| gap (D019 in}
CAPACITY
ITEM | LJ8O/81
Cooling 3810
solution (8.0/6.7 US/Imp pt)
40 it
Fuel tank (10.6/8.8 US/Imp gal)
~ I
. ; | 3.0 it
Engine oil {6.3/5.3 US/Imp pt}
29 Standard Ir
Transmission 1.0 lit
ail 12.1/1.8 US/lmp pt)
. 0.2 lit
Transfer oil (1.9/1.6 US/Imp pt}
Differential 1.3 lit
il 127723 US/lmp prp




22-2. TIGHTENING TORQUE o

M.
FASTENING PARTS n:g :I
|
[ i — S
.T‘ﬁ"‘ . 5ﬁ 55 — 60
1 Cylinder head bolt 4,-_?;5; "Il's""" £ 4 ‘J| (55 —60)
R A R 400 — 430
RO WY
I} 4 2 B 1
20— 30
2 Spark plu i20—30
g 14.5—2158
Inlet and exhaust ||]§ 533:
manifold nut 130 165
4 |Camshaft timing Iﬁﬁgzg?}l
pulley bolt 36.5 — 43.0
16 — 20
5 Valve adjusting nut (15—20)
1MMo— 140
T'_ .
| i
1 1 . :.-i. 3 A
& | Timing belt cover bolt '-r.’L o 3?--5.:1 a)
+ "_ - I
= i{:}'r,l T

b=
L)

bk . hik S ek i o s o dos koA A ek



Tightaning jarguee

ENGINE e
M.
FASTENING PARTS kg-ml
11
7 Connecting rod bearing IEEE_??E;-
Y 205-230
50 — 60
B Crankshaft pulley bolt 5!32 ESD:J
I |
9 Crankshaft bearing t:i—:ﬁ:
cap bolt 315 =345
IIIII._. ".-:I -.:::. K
/bd 40 — 45
10 | Flywheel bolt el -l (40 - 45
\ \QQ’ 290325
1
. 12 - 15
11 | Dil pressure wunit 12— 15
80 -1056
1 - -
| O
' i 10-15
12 0l filter ass’ e oo A i1 1.5
il filter ass’y ] ":.‘__a;lﬂ.f?lf 75 106
l "--L'-.!:-
'1—4’ E
|.,-'. g #eree 20 — 25
13 | Oil filter stand 181080 120 28]
M A i{ L 145 — 180




Tightening torque

MN.m
FASTENING PARTS “':E'IFHF
1
Nt
: : 10— 15
14 Engine mounting member (160 —15]
nut T.5— 10.5
T
, 15 — 20
18 Relief valve spring b :-__?._; (1.5 — 20}
| retainer i) 110 - 1458
B
4-5
5 (0.4 — 0.5)
16 | Oil pan bolt 30— 35
20 -~ 25
: . 20—258
17 | Oil drain plug 148 — 180
. 18 —-23
18 |Engma rmaunt bracket (18—23)
balt 130 - 185
| ; -7
5 : I (03 —07
18 Cylinder head cover bolt tﬁ--_._'_ d e §i0 i
! 912
20 Rocker arm shaft screw 0.5 — 1.2}
| 7 0=85

2213
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Tighte ireg torgua

ENGINE oA
I M
m
FASTENING PARTS fhg-m)
[}
21 Camshaft thrust plate mgg ---Iljm
SCrew 70—-85%
_|
: 9—12
22 Qil pump gear plate 09 - 121
SCraw F0—-8%
GEARSHIFTING CONTROL LJBO/81
T N e
FASTENING PARTS ”:E':;"
5
Gearshift control rod b 7_; 10— 15
1 joint mut & e 1.0 = 1.5)
(8 mim nut) s : 75— 106
.u;.-"‘
| Gearshift control rod B 10
2 | front nut 06— 10
{6 mm nut) I.ﬁ-"fr F s b=
(1B ) FI I R I et
g N T
--.: .I.I-c“- :'H'_]-
3 Control lever guide "'ha"?" I‘i}, b —— H}i 5 |:‘,|r 7i
plate bolt H\:g- - 30 - 50

223




Teghteneng torgue

ENGINE LJBO/B1
Mm
FASTENING PARTS tkg-m)
-1

z 20 — 25
4 Control lever housing (20— 2 E}
bolt 145 — 180
TRANSMISSION g
| N mi
FASTENING PARTS ““9""'"1
in-fr
N |
Y
o Lo 4. 16 — 20
1 Transmission case bolt ol 1.5~ 2.0
| Moo " [ 110-145
e ﬁﬂ“' o
i B
5 1 5 z
| = Ry -
il drain plug Yo Vs sl
| [EE] ? i
and level plug 2 -y 220 360
= x__‘:}h\
‘1.’ L -\._l‘I = Ku'“l '_F.‘ |
o IR 2= W 16 — 20
3 Extension case bolt L 9 om 15—20
Bk i 110 145
- _ + “\ T
F A '\.“ A “"#5:1
|» : o E’" .
i | 16 — 20
4 Rear mounting balt and \N‘ (1.5 —20)
nut ﬁ/ 110145
.

22 o5




Taghtening rorgue

TRANSMISSION LJBO/81
| Nm
FASTENING PARTS ikg-mj
it fr
5 ! Gearshift lever case |.|}Hs_ 1i122-]
| bolt (8 mm) TO—86
G hift | peat:
6 earshift lever case 04— a8l
bolt (6 mm) 30-4.0
7 Stopper plate for |1]§ — 3?;..
shifter fork shaft 10— 145
=
: 3
— _."r.‘t;f"r" @ 15 — 25
g |Cross joint flange yoke ‘-_‘:,u_'.‘ﬂ‘.;;:_:_.“ ’; 15 25|
bolt S i 110180
g
@ _._ﬂ-
TRANSFER GEAR BOX LJBO/81
| M m
FASTEMING PARTS lkg-mi
IE-11
5 Upper — Case cover ' _:h;, mgg._ 112];.
bolt b ' 7.0—85




TRANSFER GEAR BOX

Tightening torgue

LJB0/ 81
MN.m
FASTENMING PARTS {kgg-m)
Ik ft
6— 10
Lower — Case cover 06 10}
bolt 45—70
1
Transfer frant case i1 g - ;2:-%}
mut 1M0—-14%
-1
Shifter fork shaft rn‘.a*a f?zr
stopper plate bolt 70—85
il filler plug and (;fg % gﬂm
drain plug 220~ 360
i 70 — 100
Universal joint flange (7.0 — 100
mut B1.0—720
16 — 20
Transfer case mounting 115 =201
nut 1M0—145
e 165 — 25
Cross joint flange (15— 2 5
yoke bolt 11.0—18.0
222
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Tightening toedguas

TRANSFER GEAR BOX BT
.
FASTENING PARTS tl:g--:'nl
Iks-H2
3 _
g | Transfer case mounting i ‘t/]:;qj *“bf ”13 = :551
bolt and nut | i Hr 75105
W
.-.-l' -4
DIFFERENTIAL ==
! Mm
FASTENING FPARTS Ikg-m}
I-11
30— 37
1  Side bearing cap nut (3.0-3.M
220 — 265
100 — 110
2 | Drive bavel gear bolt oo — 1104
T2.6—TH.6
ar - 4h
3  Ditterential case bolt 37— 48]
270 - 326
i
170 — 230
4 | Drive bavel pinion nut (17.0 —23.0}
1230 — 16680




Tighreming eroue

DIFFERENTIAL e
- :
MNom
FASTENING PARTS ”:g :“?'
-t
5 Differential carrier “12 5 g%?
nut 1.0~ 145
o, ; 40 — 30
& il _hllar and oil 80— 70
drain plug 290~ 505
SUSPENSION LJ80/81
N m
FASTENING PARTS fkg-m)
It-Fr
| |
. &
A0—85
1 |Shackle pin nut 30— 5.6]
220 395
|
: 45 — 70
2 | Reef spring nut - " 45— 7.0
}' s, 32 6= 5056
—.__— — ; _H
T ; e — |
".""-.
; r‘u 0 — 45
4 |Reef spring U bolt .' L qﬂ 130 — 4.5
nut I % 220-328
I|I| I -;- ! .."'.L"—_: ‘
22-m
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Service data

Camshaft, valve and valve spring

ITEM

Valve guide
I.0

Valve guide-
to-valve

| stem
clearance

Valve stem
and
deflection

Valve guide
protrusion

Vahee head
‘radial
runout

Thickness of
valve head
periphery

LJBO/81

|Intake
‘and
| Exhaust

Intaki

Exhaust

Intake

Exhaust

Intake

Intake
and
Exhaust

Intake
and

f 7000 — 7015 mm
‘Standard | 5 5758 — 02761 in)

0020 — Q053 mm
10 D008 — 00015 .|

iStandard — -
0 030 — Q060 mm
00012 ~ 00023 in.l
0.0F mm
00027 in )
_ |Service
lirmit
.08 mm
{0.0035in |
|
012 mm
100047 in |
| Service
lirmit
0. 16 mm
100063 in.|
|
16 5 mm
Standard 10.649in )
{ S
|Service 0.03 mm
lirmit 100012 in)

Exhaust

Intake
and
Exhaust

080 — 1.20 mm
Standard 00315 —0.0472 in |

Intake

Exhaust

0.8 mm
[DD238 in
Service
lirmit
0.7 mm
D0275 in b
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SUSPENSION ——

Mm
FASTENING PARTS 'fl-:g-rml
t
,-"'I : (Front and Hear)
ﬁh‘q E ! ." | 50 - BO
4  ‘Wheal nut Lohis g el | {50 —B.O)
e ) 365 —576
| ‘II L .
.'-IIII.
L 150 — 270
5 |Front wheel shaft nut L e i15.0 — 27 0l
| : a0 = 108 &~ 18950
s L F 50 - 80
6 |Rear hub nut R T 150 —80
- 365-575
|
F o
' .% P&:‘g
. ¥ A AT 20— 30
King pin upper and e “L__&. (20— 30
lower bolt W 14.6 — 21.5
| |

STEERING =

M.

FASTENING PARTS Il;g.;n#
b-f

25 — 40

. S (25— 4.0
1 |Steering shaft nu . :DGM,EDI ] 180 3B.5

22-30



Tightening torgue

STEERING LJBO/81
Mom
FASTENING PARTS g
Ib-fu
[
; ity 15— 25
2 Staering rubber joint 16— 28]
nut 110 - 180
3 Stearing rubber joint .;223. A i?}.
flange bolt 145 - 216
4 | Steering gear box oWy ,;g g 3?;.,
bolt and nut = N o 1) 510 — 650
@) ;%:1;"*'::
5 Steering gear box .;3:-33 & ?,E}..
stay bolt 220395
: . F0 — 30
g | Steering tie rod 70~ 90
{center) lever nut 510 — 650
i = 50 — 80
7 Tie rod end lock nut o it 50 - 80
E 365— 575
:l{ﬁl‘ \Tul-un-clrnd
j— _j
g | Tie rod end ball stud ( o na— o
A X S (25 55
M 9 18.0— 395
.‘H‘\ Tew-rond gl
22_m
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STEERING

Tightening torogue

LJBO/B1

FASTENING PARTS

8 Steering column bolt

Mom
tkg-rm)
-t

BRAKE

LJBO/81

FASTENING PARTS

1 Brake backing plate
bolt and nut

2 Brake master cylinder
baolt or nut

3 Brake tube union nut

Brake flexible hosa

4 nmut

P.m
lkg-m}
Tt

18 — 28
nae 28
130 — 204

13-23
.3 —23)
95— 185

1518
15—18]
110-130

20 — 40
(20400
145 — 285

22332




Tightening torgue

BRAKE LJ80/81

N.om
| FASTENING PARTS ikg-m}

Ha-Te
I |

| e
I )

810
(06— 1.0

| L -
5 | Brake pipe joint bolt [ S i,
sl o1 45—~ 7.0

T
e 18 - 28
Brake padal bolt and 1) 18-28)

nut \y f 130200
!

22-33
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For other bolts and nuts not listed above. refer to this chart:

Tightening Torque

Thread j
diamatar
{mmil Conwantionsl bolt “4" Markad balt “7 Marked balt
I_ N m kg-m Ib-ft M.m r kg-m ib=fr
— |
4 | 10-18 01— 015 07—1.0 1525 015 — 0326 10-18
. il —— 1
B 20-—3.0 02—03 1.5 =20 10-60 03-05 20—35%
& 4.0 —6.0 04 - 08 30—465 6080 DBE—09 46—65
1 ap— 120 0.8 =12 BH—856 150 =200 15§—20 1M0- 145
L !
10 200— 250 20— 25 145 —18.0 Wpo-37.0 30=37 Z21.6—21.0
12 350 — 400 3540 2655— 290 500 — 650 B0— 66 360 —47 0
14 0.0 — 700 I 80—=70 435 — BO.5 900 - 1100 90— 11.0 BE0 - T95
16 900 - 1100 80— 110 650—79.5 1400 — 1700 140—=17.0 101.6— 1230
18 140.0 - 1600 140 - 160 101.5— 1185 2100 — 2500 21.0- 250 1520 —-1810




22-3. PERIODIC MAINTENANCE

Periodic Maintenance Schedule

Interval: km
This interval should be judged

{x 1,000}
miles {x 1,000}

by odometer reading or months, |

whichever comes first.

manths

ENGINE

2
3
4,
B

B.
g,

Fan (Water pump) drive belt

Camshaft timing belt

Walve clearance

Engine bolts (Al eylinder head and manifald fixings)

Engine il filter

API Grade SD or SE

Engine ail —
AFI Grade 3C

Engine eoolant

Cooling system hoses and connections

Exhaust pipas and mountings

IGMITION

14.

10.
11.
12,

13.

Ignition wiring

Distributor cap and rotor

Spark plugs anﬁ distributor hreaker point
lgnition timing

Distributor advance

FUEL

Paved-road

15. Air cleamer

1B,
17,
18.
19.

22

%

Dusty condition
Accelerator cable & CﬂIhUT'EtﬂF. shafts
Fuel tank cap, gas lines and connections
Fuel filter

Idle speed and idle mixture

1 |10/ 20 30 40|s50|60 70| 80
1| 6 12 18 24|30 |36 42|48
1| 6 12 18 24|30 |36 42|48
al = [=]r][=]1]=]nr
I.— I —.I-— II—-I-
A.—.AI— Al —-|A]=-]A
|7 |=]T2|=]v]=}7
H-H-H;H.HIHiH R R
R - Rn;plan::e .En.lar-.l m,m'n:: krn {6,000 milas)
R Replace every 5_.{I'I.'.'ID ke (3,000 miles) .
= —.—__—-H.—m?-—-ﬁ
— | - I——I.— V=]
o s Jes| B ][] 8
= [ ] B = [=]
I =lal=11l=]11=13

Ff-R.H R R|R|R | R
I__A“A.A A A | A A A

I = | |

Clean avery 10,000 km (6,000 miles)

Clean every 2,500 km {1,500 miles) or a5 required

~ |1t 1aL 8L
I ]

&L 1&L 1&L

- e

R
A | =

B

1&L 1&L

| m

W ik o . s

ek dd B sk el ioEemd i ol ik o i



| Interval: krm (% 1,000
This interval should be judged :
by odometer reading or months, m”'_zf _{x 1.0001
whichever comes first. months

CRANKCASE EMISSION CONTROL

20. Crankcase ventilation hoses and connections

| FUEL EVAPORATIVE EMISSION CONTROL

21. Fuel vapor storage system, hoses and connections |

ELECTRICAL
22. Wiring harness connections and headlights

CHASSIS AND BODY

23. Clutch play

1| 10/20|30|40 50 60|70

1] 6|12|1B| 2 30 36| 42

24. Brake fluid

Z5. Breke pedal

26. Brake lever and cable
27. Brake drums and shoes
28. Brake hoses and pipes

29. Tires {Abnormal wear and pressure)

30. Wheels and hub nuts
31. Shock absorbers

32. Propeller shafts

33. Transmission, transfer and differential oil
34. Bolts and nuts

36. Steering condition

80
12 (18| 24 30 36 42 48
a8

36. Test drive

MNOTE:
“AT . Check and/or adiust if necessary, i S
"R Replace or Change. g St

“1 . Inspect and correct oF réplace [T necessary.

—| Aa =T v l=a [=

= =] =] & | = =

I I | ! I I I I I
[ I | I | B |1 [ I_FI:_
I I | I _I | [ - | [ I I
| I I I I IFI 1 | |
- | | [ [ I | | | |
= | [ I [ [ I lql I
-! AERE AR AN
tlo (o (et
- I [ I .1 | ‘I I_l
== = | = L=
R | I I i FI__I*I II R
T | =T |=|T -_T_ - | T
| I I | I I I I I
Test drive on completion of each service

Fighten to the specilied torgue .
Luhricate. ' Clean.




LJ81 (79 Model)

The model LI81 is different from LJB0 and LJBOV in following respects of servicing and construction

[SFA8] 4]

IIIIIIII‘(’-} *

P —

Fig. 1

Propeller shaft MNo. 3
[Rear side)

The overall length has been increased, and the outside diameter of the shaft has also been increased

LJ80 and LIBOY LJB1
{Dwerall length) {Overall length)

]

'.._I__ | 1 -— T |
" " 1_.-1.-:-..|'\_1.|||-u.-' Y | | J'!-.). Lt = WU

) Iy =l i Skl Kr4l)
l""",._'l_.g e 2 4 4 | =00 I I | i i 3 O |

[ _L.Q‘ 1 I o il 5 B — ™

' 485 mm = = &0 mim -
i (181 in.] ] | L2856 Enul
Fig. 2 Fig. 3

Muffler

The tail pipe of LJB1 is longer than those of LJB0 and LJBOV by 270 mm (10.6 in.)



Brake pipe No. 7
The brake pipe No, 7 of LIBT is longer than

those of LJBO and LJBOV by 270.5 mm (10.7
in.),

Rear leaf spring
The leaf-thickness has been increased;

Leaf Mo, LJBO & LJBOV . LJB1
No. 2 Bmm (0.20in.) | &mm (0.24in)
Mo, § 10 mm (0.40in.) | 11 mm 0.836n) |

With this change the spring constant has also been
changed.

LJBO & LJBOY LJg1
Spring- 3.03 kg/mmi 344 kg/mm |
_ constant | E'lﬁ'Q? I_tu"in_:l | 1192.6 Ib/in.)
Rear shock absorber

The upper side mounting has been changed:
{the absorber characteristic remains unchanged. |

LJBO & LJBOV
| -
n::_ }H I!
Fig. &
22-38

Braks pigs Mao. T
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Chassis frame

Three-side gate system has been employed on
the LJB1 for easy loading and wunloading.

Specifications
The specifications of LJ81 are different from those of LJBO in the following items.

b -

: Models
Item ey

Overall length

Owverall height

Wheelbase

Load deck size: Length
Width
Height

Curb weight

Waeight distribution, Frant
Rear

Gross vehicle weight

Tire pressure: Front iUnladen)
{Laden)

Rear (Unladen)

(Laden)

Turni.ng radius

For canvas door type

Fig. 8

LJao

3,195 mm (125.8in.}
1.670mm ( 65.7 in.}
1,8930mm { 76.0in.)
825 mm | 32.5in.)
1,206 mm { 47.4in.)
1,030 mm { 40,6 in.]
770 kg {1,698 Ibs) *1
420 kg [ 926 Ibs) *1
350kg | 7721bs) "1
1,165kg (2,570 Ibs)
1.2 kgfem® (17 psil{ 120k Pal
1.4 kg/lem? (20 psi)(140 kPa)
1.6 kg/em® (23 psi){160 kPa)
2.0 kgfem?® (29 psi){200 kPa)
49m (16.1 ft.)

LJB1

3620mm (1425 in.)
1640 mm | 646in) |
2200 mm | BE.G in)
1,400 mm { 55.1in.)
1.316mm { 51.8in.)
200mm | 11.4in.)
860 kg (1,896 Ibs)
455 kg (1,003 Ibs)
405 kg | 893 lbs)
1,245kg (2,745 Ibs)
14 kgicm® (20 psid{ 140 kPa)
1.4 kg/em® (20 psid{ 140 kPa)
2.2 kglem® {32 psi){220 kPa)
2.2 kg/cm?® (32 psi) (220 kPa)

55m (18.0 fi.)




b o L L

Servica dana

Camshaft, valve and valve spring

Rocker arm shaft and rocker arm

ITEM | { LJBO/B1
— i — rl
I N 13 - 15mm
Contact Intake | 00512 — 00580 m )
width of - ——{ Srandard -
valve and e
i = mm
[ Exhaust 00512 — 00580 in)
47.7
Standard " E???ml
Valve HIntake ’
spring fres and
length Exhaust | goryice 46 5 mm
[ Birruit (18307 in|
[ 26 — 30 kg
| {673 — 661 b}
| Standard
| | fior fitting length
Valve i““ﬂke 40 mm (157 in )
spring |and = - Rkl i U
Exhaust 24 kg 52 9k
Bralon | E.H.'H'IEB for fitting langth
| limit a0 mmil 57in}
u | . L]
‘u"al?.l'& Service 2.0 mm
spring lirmit 0079 in}
SOUArENEss
|
LN
Rocker shaft R ?’ 14965 — 14 980 mm
0D ) Standard | 555 g 530 |
f-'
,?-f’
I
'|W,
Rocker arm Fg 14 985 — 15.0058 mm
(o0 '-'rt.*#
‘"-r
Intake
O 005 — 0040
and Standard | (5'0002 — 0.0016 in.
Shaft-to- Exhaust
arm —
clearance Intake Service D07 mm
and lieviit 100027 in)
Exhaust |

Ly JF



Service data

1
ITEM LJBO/81
& _
o E |
Lo |
W @ |
b= 5
E 2 |Rocker shaft | Service 0086 mm
$ |s _§ deflection limit _ (00023 in )
£ _E';
(8 =
= = [
= :
. i |
Fliriss iof 3 . Service 008 mm
gasketed o, TR —— lirrit 00020 in ]
surface S =
i RN
i
| Cyhinder 1 [ 62 005 — 62 020 mm
:hgm ey kY =% Standard |3 4411 - 2 4417 in}
e =T ;E".
o i = X1
- i
W e
L:? |D'HEIME i Sarvice 0.05 mim
|bore between limit 100020in )
Ewlindem . >
L = S )
Wear limit e o '.:']]?. X :‘ﬂ‘. Serice (.05 mm
on bore [ » % limit (00020 in |
wtindar:to: @ ) . 0.040 — 0050 mm
piston e oLl Standard | 50016 — 0 0020 1
; = ey 4
clearance :f_._ - e o @
lll .- = 7
4 — - 4 1 S
61960 — &61.8756 mm
Standard |3 4393 — 2 4399 in)
Piston ; E’“'E'” ; 62210 — 62 225 mm
rateis jo.2smm |Standard | |5 4407 2 2498
(00088 in r
= Ohversiza.
o 62 460 — 62475 mm
11 5 [Dgﬁﬂl.:l] ;?Emn r Standard (2 4590 7 4596 in)
o = i
t -
" i .: 1 }.._
Piston pin o iy 15 995 — 16000 mm
[ diameter L}Q |5tﬂ Fiilge | (D&297 — 06293 i)
e #.-;f |
|
2235
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Service data

1

12

Piston

Piston ring

ITEM

Piston pin
clearance
[incon rod

Fiston ning
OQroove
width

Pistan ring
thickness

Ring clear-
ance in
groova

Fistan ring
end gap

Top 'Iﬂl;:
il ring T

k'\-l.
| Eo
=y

ETup ring

2nd ring

Standard

Senvice
lirmit

LJBO/B1

0.003 — 0016 mm
(0 G001 - Q0006 in b

005 mm
(O020m.]

152 — 1.64 mm

Ol ring

2rvl ming

Top ring
and
|2nd nng

—

2nd ring

Qil ring

Standard | 5 o598 — 0 0606 in |
151 —1.653 mm
Standard | \opsa4 00602 in |
.
281 -2 B3I mm
Standard | 5 1106 —0 111410}
147 — 1.49 mm
Standard | (DOE78 — 00586 in |
0 45 mm
Standard 00177 in}
003 — Q07 mm
Standard | \nop12 — 00027 in)
Sarvice D12 mm
limit TR
002 — 0.06 mm
Standard | 100008 -~ 0 0023 in )
! S
Service 010w
it (B0O039 i)
1
0.18 — 0.35 mm
Standard | 50089 — 0.0137 in)
[
Service | 0.7 mm
limit 100275 in)
030 — 090 mm
Standard | i oy18 — 00354 )
Service 18 mm
limit {00708 in |

22—



Sarvice data

ITEM LJBO/B1
’ 65
3 = L,u;" Top ring | Standard (02689 in.
‘= | Piston ring i
12 € |free end -
Py
Qap ) BSmm
2 2nd ring | Standard (0.3346 in |
Cra nks_hﬂl"l Service 006 mm
deflection lirnit 00023 .
{riddle)
Crank pin 5 A7.985 — 38000 mm
tandard =
diameter 11 4954 — 1. 4960 in.)
0020 — 0040 mm
: Standard | 0 0008 — 0 0016 in )
Crank pin
Clearance -
& in con. rod Sarvice 308 mm
= limit 100031 in
W
13 *
ol
u -
Connecting 16003 — 16011 mm
rod small Standard | 5 g300 - 0.6303in )
end bore
[
Crank 49 985 — 50 000 mm
journal Standard | ;y gg79 — 1 9686 i)
diameter
[-] 0020 - 0.040
koo : mirm
nli Standard | (po008 — 0.0016 in)
Beanng-to- U s
journal T . ' %
clearance L - Y :\ Service Iéil&?nﬂamm :
¥ | lirrii 1T
i |_1_~ :'_I i I
227
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Sarvice data

ITEM LJBO/81
0130 — 0280 mm
N -J | Standard | 50081 ~ 0.0110m
Crankshaft g
thrust ""qj-.‘_ e —
play 3 Sarvice 0.35 mm
limit 100738 in b
| Q10 — 0.20 mm
% |Connecting Standard | 150039 — 00078 |
£
w |rod big end ]
13 £ |thrust i e
= FViCE mm
O lcleatance limit 00118 in)
= —l —
i Twist Service | 010 mm
(00039 )
[Connecting limit [ I
[rod m
| Straight- | Service 0.05 mm
| ness fimit (00020 i |
|
1 Lo
Discharge | i | 025 0.35ky/cm’
a |Standard | ;
E pressure | 13 55— 497 psil
14 2 —lll .
o Py [ 1.3 larers/ runute
e mp ‘Standard or better at
capacity | I 2000 r/mn {opm)
ITEM LJ80/81
012 — 020 mm
E Outer gear Standard | 50047 — 00078 in ]
15| 2 periphery
_ |clearance in it 030m
r—1 m
o |Pump aage limit (00118 |
1




Serdice data

15

Qil pump

ITEM

Cuter gear
tooth clear-
|ance in

pUMmp case

Inner gear
tooth clear-
ance in
pump case

Oil pumip
'side clear-
ance
(fiatness)

Oil relief
valve

spring .

Set pressure |
of ail pres-
sure switch

LJ80/81
025 — 040 mm
Standard | 4 5098 — 00157 in)
0G0 - 08B0 mm
Standard | nass 003180 )
0045 — 0 120 mm
Standard | 14 hoig — 00087 in )
| i
Service 017 mm
himit [{QO0ET i)
Free Standard 0
i length 11,87 in.)

1.49 kg
10mm | Standard 13.280 Ib)
(0.39in )

COMpres- |
sive force |Service 1200 ke
”il"l'llt 12 B45 |bl

|
|5"‘°"r"“""]'”:I | 12 84 568 psil

0.2 — 0.4 kgicm®

CLUTCH, TRANSMISSION AND TRANSFER

ITEM | LJBO/81
| |
5
15 — 25 mm
16 5|F‘Edalplay Standard 06— 10in)
i | | |
22-9
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Modifications have been carried out on inspec:
tion, replacement, adjustment and cleaning
procedures contained in the previous pages. The Frany

modified procedures are deseribed from this : =
page to p.23-12. These new procedures should PR R e
be employed for all the models of LJBO, BOV _.-f”__.""_?j'_m i
e o i
TEminn:r ]
CAMSHAFT TIMING BELT
- b} Arrows mark
MOTE: E
K . .-
Method of adjustment on p.B1 of this book o) Keyway-____ °

it applicable to the car with a body number
up to 113438 for LJBO/BOV and 106805
for LJ81. Fig. 23-2
As to the car with a body number after
that, perform replacement and adjustment
eccording to the following.

2) Remove a part of the tensioner spring from
tensioner bracket as shown Fig. 23-3 and
lopsen the bolt and the nut sscuring the ten:

1. Replacement sioner, and then remove the camshaft timing

11 To bring the piston of Mo. 1 cylinder to TDC, belt.
align the mark "T" on flywheel with the
timing mark on the transmission case by turn- P N W N
ing the crankshaft, and then be sure that the Pl Bk 7 o
five reference points line up straight: a) the :;; N a2 e l?-'-i'l _ J, ]
marks punched on the camshaft pulley, b} i | Ty
arrow marks on the belt case, ¢) the keyway gt *"vt;f'
in the crankshaft timing belt pulley. : i {

/ Tensioner bracket
Tramimission

4

(- Fig. 23-3 Tensioner spring

3] Install the new camshaft timing belt, and
tense it to specified range according to the
adjustment procedure.

i
Timing match

ark
o 2. Adjustment

1} Remove the cylinder head cover, and loos-
Fig. 23-1 en all the valve clearance adjusting screws
after loosening each lock nut, so that the
camshaft and the pulley can rotate freely.
2] Hook the spring on the bracket as shown
in Fig. 23-4 so that the timing belt can be
tensed to specified range by the tensioner

spring force.
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TRANSFER INPUT SHAFT BEARING RETAINER SHIM

NOTE:

The following is applicable to the car with a body number after 111401 for LIBO/80V and 106075

for LJ81.

When reassembling the disassembled transfer input shaft or retainer, it is required to adjust the thrust
clearance of the transfer input shaft. This adjustment is done by increasing or decreasing the number
of shims between the retainer (7' and the bearing @:. Method of adjustment is given in this section.

Fig. 23-29

- L

CHil seal

Herainer

Gaik et

Beading

Transter input shaly
Bearing

Circhip

Beaing plug
Stopper gHn
Transfer counier gear $haln
Hush

Thrusst waasher

. Bmaring

Spacer
Trandlar Counier gear

. Pl

Cwclip

. Bearirg

Transder autput front shall
Rear shaft hukr 561
Circlup

. Circlg

. Baearimg
. Retamer
. Bearing

Transler outpui rear fhalt
Bush

Diatput shaft lows goar
Thirust washer

Bush

Dutpwt shalt high geer
Baarirg

Spesdameter deive gear
Epeadarmster driven gear

. Bearing

0 rimg

. Bpacer

sl seal
Thrust washer

. IGasket

. Speedodmicter gear caLe
. D4l seal

. Dwiver gear pin
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Input shaft bearing retainer

When installing the input shaft bearing retainer

in the transfer case, it is required to adjust input

shaft thrust clearance. Check in the following

way if thrust clearance is within the range given

below.

1) Measure the distance “A" when input shaft
(7 and bearings are correctly installed in the
transfer case.

NOTE:
When measuring, remove the gasket and the
shim if provided.

A Digtance between the tronsfer case end surface and
the bearing outside =nd surface,

Fig, 23-30

2} Measure the length “B” of the bearing

retainer.
~gr
Rajginpr -, -—= ==

Transfer
Yake gida coae side

B : Length of the retadner boss portson

Fig. 23-31

3 A"+ 056 - "B = Clearance
* 0.5 i5 gasket thickness (mm)

2d—12

Standard
Input shaft thrust ~ —
clearange specification m_ct:j‘.qa-%,mn?nl

1

If measurement shows that the clearance excesds
the above standard value, increase the thickness
af shims.

Example:

In case that the above measurements show

that A = 3.5 mm and B = 3.0 mm,

3.5 mm + 0.5 mm — 3.0 mm = 1.0 mm
{clearance)

1.0mm — (0.1~ 0.2 mm}=0.8~ 0.9 mm

Thus 0.8~ 0.9 mm is the thickness of shims

required for adjustment.

Size of shims for input shaft 0.2, 0.5 mm

The thickness of the shim is increased or dec-
reased between retainer 7 and bearing 3 .

Shim position
iy
1 =% o
R e el
L';l"- L) |
T o R s
Bodl H e
I ik
i TR H e
|
- ot Ld
TE T £ 8 ——
| §= 1
nl | |
| "L_ | Lo pa
# L & L
!rl ;I i - T i il\
3
| i
.._
T IE

Aeduction clutch hub Redue tion clutch huls

Fig. 23-32

(0,008~ 0.020 in b |

I T T U T

i



SPECIFICATIONS

From this page of specification to p.23-17, the main items modifiad for 1980 medels from 1979

NOTE:
maodels are described.
" Models
| tesm ko x
DIMENSIONS
Dwerall length
Ciwverall weidth
Diwerall haxight
Wheelbase
framt
Tread
reqar
length
Load deck size width
meight
Ground clearance
WEIGHT
Curb weight
fromt
Waight distribation
rear

Gross wehicle weight
Serating capacity

M aximum loading capacity
ENGINE

Type

-

| Number of cylinchers

Lubsrication system

Bore
Stroke

. Piston displacement
Comprassion ratio

Carburator

Air cleaner

Camvas door type

_J LJBO
| 3278 mm (126.9in |
1415 mm { B5.7 in} _
1,686 mm ( 66.3in.]
1,930 mrm | ?E.ﬂ-;:-_ .
|_ 1,190 mm { 46.9 in.)
1,200 mm | 47.2 in.)
825 mm { 325in)
_1,.;.!'&".5 mm § 47.4 jn.) -
1,030 m.m { 406 in.)
210 mm | 8.3in.)
[ 790kg (1,7421bs) *
810 kg (1,786 Ibs) "2
430kg { 948 Ibs) *1 i
| aaskg [ 9811bs) *2
360kg ( 794 Ibs) *1
| 385kg ( 80SIhs) "2
1,185 kg (2,612 Ibs)
2persans

250 kg{ 551 losh

Fourstrake cyele, water-cooled, OHC

4

Wat sump

62.0 mm [2.441 in.)
66.0 mm {2.598 in.)

;-:Dir em® (787 ce, 48.6 cu.in]
B.7:1
MIKLUNE 32 PHD, Single

| Palyurethane foam element

Panel door type

| -

LJgon

-

-

167 mm | 653 in.)

785 mm [ 308 in.)
1,190 mm (46.9 in.)

1,045 mm [ 41.1i0n.]

SR

LJa1

B 3,630 mm (142.89i0n.)

[ 646 in)

—_—

{ BGE.G in.|

1,640 mm

2,200 mm
|

1,400 mm § 55.1in.}
( 51.8in.}

1.315 mim
i 114 in.}

290 mm

1895 mm 1.7 in)

840 kg (1,852 Ibs)

445 kg { 981 lbs)

e kg B71 Ibs)

-

865 kg {1,807 Ibs)
455 kg {1,003 Ibs)

410 kg | S04 lbs)

1,280 kg {2,756 lbs}

200 kg @ 441 lbs)

250 kg { BE51 lbs




Modeals

lpem

ELECTRICAL
Igmition timing
Standard spark plug

Starter

Generator

f Battery

Headlight

B Turn signal light
Cambination light

 TailBrake light
Siche turn signal light

License plate laght
Back-up light
Imterior light
Brake system warning light
_Eeut_htll indicator light
Mater pilot light

Main fuse

Fuse box

POWER TRANSMISSION
Clutch type

Transmission Ty e

Transfer gear box type

-
Final reduction ratio

-

Gear ratios Ird

Transier gear ratios

Fevarse

|lowi range

[high range

LJB0

[ 10° B.T.0.C. below 8850 r/min (rpm)

NGE BPR-5ES ar MIPPON DENSC
WI1GEXR-L

Magnetic shift type
Altermator

12% 162 kC (45 Ah)/20HR
12, BOja0w

12 23W (32 cp)
12, BW (| 3 cpl
12 B/23W {3732 )
12V, BW

12V, 10% [ 4 cpl

12% 2TW

12V, 5w

12V, 3.4W

12V, 3.4W

12V 3.4W

304

10415/ 208

Dry, single disc

| A-forward all wyhchromesh, 1 reverse

2-speed comtantmesh
4. 556
3.836
2,364
1543
1,000
4,026
3013
1.714

LJaov

LJa1

285N
1.663

23 14
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Maadels

LJB0 L JBON L.JE1
Item
Owerall reduction rat ios: B
| low | 52643 - | aagn
| ond | 32382 [ . 27835
Low range | 3rd . 21.181 - . 18.073
- top 13,727 - = 11 J15
reverse | 55265 — 47.170
[ | loway . 29.847 . - . 27297
| Z2nd | 18421 . - 16,762 B
High range Trd 12040 - = ~ 10,882 1
. top . 7808 . - . e
_rL'uEr‘SE . 31438 = — 28.662
| WHEEL AND SUSPENSION ' '
| Ti.rg size: Aront and rear - FR7TB-15 (5% - LIx15} . - — - I 165 5R 15
i | “front 120 kPa [1.20 kg/erit, 17 psil ' - | 140 kPa (1.4 kg/em?) |
Tire pressure [ 120 kPa (120 kg/er?, 17 psi)- unleden | = '
rear —— — | 220 kPa (2.20 kg/cm®,
180 kPa [1.80 kg/em’, 26 psil- laden - 32 psil
N front I:unl spaing B I ]
Suspension bype [ i | _—
= | rear : Leaf spring . e — _ —-r_
STEERING . - |
_Turning raclius | 49m (16.1 f) = 5.5 m {18.0 fui
Steering gear box I Ball nut - . .
" Towin | 1-5mm (0.04 - 0.20in) — = - |
© Camber gngle 1700 - - ]
Caster angle I oo - - - =
f Trail 10 s (0038 in.) - - =
| King pin angle . oo’ - - |
__B-ﬁﬁ.HE SYSTEM
i Type dowheel, hydraulic - -
B I fram Twwn-lpacling | - - ]
Wheal brake - f —
rEar Leading and trailing - . e,
Pa.rki_r;g hrake - . Internal expanding, on propeller shafy - - - -
CAPACITIES '
I .Ecnnling serlution 38 ¢ { B.OUSpt . - . - —
| Fuel tank a0 € (106 US gal) [ = [ -
Engine oil 30 ¢ (B35 ) I - - = —
Tranemission oil 1.0 & (2.1 U5 pt) - = ‘ -
Differential gear box oil 13 € (2.7 US pt) [ = _| = =
Transfer gear box oil 09 € (1.9US pt) | = E=—===tg
2315




Tire

‘B0 Model 79 Model
LJa0/Lia0v FR78.15 1665R 15
Tubsiot type |  Tuos Gie
B0 Maodel ‘79 Modal

LJ81 | 185SRI5
Tubeless type Tubie type

FR7B-15 tire air pressure specification

. : .
| Mon-load condition | Losded condition

| Eront wheel 1.2 kglem?® 1.2 kgiem?
Lires | {17 psid{ 120 kPa) | (17 psil{ 120 kPa)
Rear wheel | 1.2 kafem? 1.8 kgicm?®
tires {17 psid{ 120kPal | 126 psi){ 180 kPa)

1665R 15 ("B0 Madels) tire air pressure specification

i Mon-load condition Loaded condition

| Front whael 1.4 kglem?® 1.4 kg/em’

| tires (20 psil (140 kPa) {20 psib 140 kPa)

| Rear wheel 2.2 kglem? 2.2 kg/cm?
{32 psil {220 kPa)

| tires [ 132 psi) {220 kPa)

Tire service [wear) limit

FR7B-16 tire 1655R15 ("B0 Maocdels)

Less than 1.6 mm
(0,063 in} depth of
tread at two places, [

Pl S 14

Wheel rim
‘80 Modal 70 Model
| OB%dl x 15 4. 80E » 16
LJBO/BOV/B1 —— ===
A — 2
Tightening targue 50— B0 MN.m
for whesel hub nuts | 50— BO kgm

| (365-575 Ibft)

Steering gear box

Althowgh the component parts within the gear
box are the same as those of 79 model, its case
shape has been transformed. As a result, mea-
surement of oil level should be as follows.

~ 00 lewel
26~ 2B mm
MNO3~ 11000}

MOTE:

Measurements of the steering gear box
other than that of oil level are the same as
those of ‘79 model.




Transfer gear box
The gear ratio in the transfer gear box of the car
with FR7B-15 tires mounted has been modified

as follows.

Model LJBO, LJBOV

Shift pasition Al
— drive drive high
.= S RN 1
Primary gear ratio 29014
| {Reduction ratiol (2071}
Cimar 2429 24,29
Neonden Reduc- |
FaticE e 0.828 0.828
Owaeall wranafar 2
‘ reduCion Tado 1.714 1.3414

Flear-whsal

Allsshanl

arive low
5222 |
1.455

1011

In accordance with the above modification, the
speed meter drive and driven gears have also

bean modified.

NOTE:

The gear ratio of LJB1 remains the same as
that of 79 model.
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Spring force — 7 g -h Y
r_--' u "_-_..-'
gy
Spring g
Fig. 234

Mow rotate the crankshaft clockwise fully twice.
And then tighten the bolt and the nut of the
timing belt tensioner to the torque specified
below, Make sure 1o tighten the bolt first and
then the nut.

NOTE:

Whenever tightening a bolt securing the
tensioner, apply THREAD LOCK CEMENT
SUPER 1342 (Part No. 99000-32050) to
tha screw part of the bolt.

Tightening tarque M. kg-m -t
far tensioner bolt - P ] FE
aridd AUt

165~23 |15~ 2.3 | 11.0~ 16.5|

3) After retightening the bolt and the nut,
check to be sure that the temsion is within
the specified range when pushing the belt
at the mid point between camshaft and
crankshaft

5.5 ~ 6.5 mm
10.22 ~ 0.26 in.}

Timing belt
tension *'L"

i S vy
- = | 3
“‘*r;‘ﬂ-n’:l' - A
/L j——— 3 kg [6.6 1b)

| \“‘x Push g ge

v ~Crankshsfe Eay vy

Fig. 23.5

After adjusting the belt tension within specified
range, adjust each wvalve clearance to specified
value,

CAUTION:

After adjusting the belt tension, tum the
crankshaft clockwise by two complete rota-
tions and check again if marks a), b} and
the crankshaft keyway line up straight. |f
not, the replacement procedure must be
repeated.

WARNIMNG.
All adjustments noted above are to be per-
formed with the ENGINE NOT RUNMING.

F i N A el e o

ek A k. w G i
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AIR CLEANER

NOTE:

As to the car with a body number after
118340 for LJBO/BOV and 107903 for
LJ81, clean the air cleanar element accond-
ing to the following procedure.

Paved-road: Every 10,000 krmn
{6,000 milas]
Clean Dusty condition: Every 2 500 km
{1,500 milas] or
| a5 required
Every 40,000 km {24,000 miles)
Replaca MOTE: More frequent replacement if
under dusty driving conditigns,

- —
i

This air cleaner elament is of dry type.
Remember that it neads cleaning according to
the following method and interval:

11 Take out the cleaner element [ off the air
cleaner case.

Fig. 23-6

2) Blow off dust by compressed air from inside
of alement.

Fig. 23.7

NOTE:

I the element are heavily dirtied, wagh it in
household type detergent. After washing,
rinse the detergent out of element, and dry
it completaly.

o S



STARTING MOTOR

MOTE:

The starting motor installed in the car with the following body number is made by MITSUBISHL.
T e B - S on and after 110608
T e o e e, on and after 106405

Perform disassembly, assembly and inspection of this starting motor according to the following
procedures,

Blagnal swateh

Fulabser

Jaering

/ . Diriwe lewer
il -
B .I-.ll_'
O
B
- _-"‘"-.
" =
-

o~
Comemiatan o =

PuiHam

Berisgh

¥ioke y
* Chywr ¢ i =liggch
Fig. 23-9 FI . wir FURning Ehae
Specifications
valtage o 12 volts T |
Dutnout 0.7 kW
Rating 30 seconds

Clockwise as viewed from pinion side
17 mm (067 in.)

| Direction of rotation
¥
Brush length

Mumber of pinion teeth B8
53 A maximum at 11.5 volts, 6,800 rpm minimum

160 A n_}uxi.mum at 9 volts and D.EE kg-m Lorgue,

Mo-load characteristic

Load characteristic \
[ = arde! 1,850 rpm minimum
|_ Locked rotar current 340 A maximum at 5 volts, 0.72 kg-m minimum |
i Magnetic switch operating voltage 8 volts maximum




Disassembly

MOTE:

Before disassembling the starter motor, be
sure to put match marks on the mating sur-
faces of the following parts { & and &) as
shown in the figure below so that any
possible mistakes can be avoided.

E;.IT Maghed i 5
q" switch ;
=== i
h—
;| shift lover )
| =0 eme |
1 s ok J_r
o ]
Comemutatas anid
COWET
Fig. 23-T0

11 Remawe the net securing the end of the field
coil lead to the terminal on the head of mag
netic switch

21 Take off the magnetic switch 1 from the
starter motor body by remowving the Dao
MgUnting SCrews,

Fig. 23-11

3} Loosen 2 bolis and 2 screws to remove the
commutator end cover.

4) From the yoke, separate the shift lever case
and armature.

Fig. 23-72

5) Draw brushes out of the holder,

Fig. 23-13

6] Draw off the over running clutch, as follows:
(1) Draw stop ring | toward the cluteh side
(2} Remove snap ring » and slide off clutch

Cluich

B _f'—_l’_ o Finion

i




Maintenance Services
In the event the starter motor is found unable to
crank the engine, the first thing to be checked is
whether the drive pinion plunges out. If the
pinigon does not plenge out, then the magnetic
switch must be checked.

If the pinion plunges out satisfactorily, then the
inability of the motor to crank the engine is
likely to be due to some defective condition in
the commutator or in the armature, provided
that the battery is in good condition and that
the circuit for applying the battery voltage to
the motor 15 free from any open or fault
Having narrowed the scope of search for the
cause of trouble to the motor proper, proceed as
follows:

Checking the field coils

Check to be sure that the field circuit is neither
grounded or open-circuited. This can be
effected by using a circuit tester as shown. [|f
continuity 15 indicated by the tester hooked to
the housing or frame, it means that the insula-
tion has failed, resulting in a grounded field coil,
Such a fault can be corrected by repair in
mash cases.

Fig. 23-15

Checking the armature

& Using the cireuit tester, see if there is any
continuity betwesn commutator and arma-
ture core. The tester will indicate infinite
resistance if the insulation 5 n sound
condition

235

Fig. 23-16

Again using the tester, check for continuity
between each pair of adjacent commutator
segments.  If discontinuity is noted at any
part of the commutator, replace the whole
sub-assembly of the armature,

Fai

Fig. 23-17
Servicing the commutator

If the surface of the commutator is gqummy
or otherwise dirty, wipe it off with a cloth
dampened with gasoline, |f the surface is
coarsened or in burnt condition, smaothen it
by grinding with sandpaper. |f the surface
is grooved deep, it may be necessary 1o
remove the groove marks by turning the
commutator in a lathe; such turning is often
successful in recanditioning the commutator
if the extra stock necessary for removal by
cutting is available without reducing its dia-
meter to the limit,

' Standard

Commutator | —
diameter 38.7 mm {1.52 in.}



1 Sandpaoer

Fig. 23-18

& Make sure that the mica between each pair
of adjacent segments is undercut to the pre-
scribed depth. The conventional undercut-
ting technigue is to be used in repairing the

commutator,
— T = g T T
Standard Cgnryguca | il
WA
u*:ir*:u'l 0.4 = {6 mm 3.2 mm
(0,016 ~ 0,023 in.) | (0007 in ]
| 04= 0.6 mm

.7 [0.015~ 0023 in}

Fig. 23-19

Testing the magnetic switch

Before separating the magnetic switch from the
mator proper just removed from the crankcase,
test the switch by connecting the battery to the
switch, as shown, to see if the drive pinion
jumps out when the battery voltage is applied.
iWith the positive terminal of the battery cable
end.} With the switch coils in sound condition,
the drive pinion will jump out and, even when
the rmain circuit is opened at A", will remain in
“jumped out”” position, T undaing the connec
tion at A" causes the drive pinion to retract, it
means that the holding eoil is defective,

Fig 23-22 99

Fig. 23-20

Servicing the brushes
Check the length of each brush. If brushes are
worn down to the service limit, replace them,

; e e iR I - e
I Blandard Serwice limit
Hrush length TR 11- Fou .
| |
:_ (067 in.] {045 in.) |
S Mt 1 ol e —
-

Fig. 23-21

Sarvicing the brush holders

Make sure that the insulation between the two
brush holders, positive and negative, is in good
condition, This should be verified with the use
of the circuit tester. |f any continuity is noted,
repair the insulation.




Important Reminders for Starter Motor Reassembly

Various parts of the starter motor assembly need lubrication at each overhawl. The lubrication points are

ilustrated below:

Fig 23-23

1} Give grease ta the bush in the drve housimg,
21 Grease the helical splines befare mounting the clutch sub-assembly.
3} Grease the sliding or contacting surfaces associated with shitt lever,

Al Grease the bush fitted into the end frame and also the armature shaft end inserted into this bus
B} The pinion gap 5" can be adjusted by means of the magnetic switch packing.

Adijust the gap with in 0.2 ~ 0.5 mm{0,008 ~0.020 in) by means of increasing or decreasing the

switch packing '"6"".
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Shift lever

When installing lever | in the shift lever case, be
careful of its installing direction referring to Fig.
23-24,

Install shift lever spring seat 2 with its stepped
part directed toward the spring side.

Fig. 23-24

Armature

When installing the armature in the shift lever
case, align shift lever | with shift lever groove
3 an the clutch side,

Armature

Fig. 23-25

Yoke

When installing the yoke on the shift lever case,
be sure to match their match marks 5 marked
when disassembling.

Shafn lever coss

Yoke

Fig. 23.26

Starter magnetic switch

When installing the magnetic switch on the lever
case, be sure to match their match marks:a
marked when disassembling.

Frg, 23-27



