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FOREWORD

This SERVICE MANUAL provides information on functional and construction details and sets forth the
methods of inspecting, checking and servicing for this vehicle. The MANUAL is intended for use by
technical personnel engaged in or related to the servicing work on these SUZUKI four-wheel vehicles.

' So that the users of these SUZUK| machines will gain maximum benefits the machines are capable 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 SUZUKI serviceman.

The vehicle manufactured to standard specifications with right hand drive is the main subject matter
of this Manual. However, the vehicle distributed in your country might differ in minor respects from the
standard-specification and, if they do, it is because some minor modifications {which are of no con-
sequence in most cases as far as servicing is concerned) had to be made to comply with the statutory
requirements of your country.

This MANUAL came out of the first printing for this vehicle and does not cover modifications yet to
be made, but we assure you that each future printing will turn out an updated manual.

| NOTE:

This manual is a revised edition of SR-7820-EN issued in Jan., 1980. It contains, from Group 22
{P.22-1) on, details of modifications and additions, which have been carried out since the above
date of the first issue up to July, 1982, Be sure to read it thoroughly before your inspection and
maintenance work and make effective use of it.

SUZUKI MOTOR CORPORATION

TECHNICAL DEPARTMENT
AUTOMOBILE SERVICE DIVISION
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Copying, quoting or reproducing any part of this MANUAL is not permitted without explicit approval by
SUZUKI MOTOR CORPORATION



B

1-3. Locations of Engine Number and Body Number

The body number is punched on the body in the
engine room as shown below.
LA A S

The engine number is punched on the skirt part
of the cylinder block under the carburetor.

Fig. 1-3 Location of Body No.

Fig. 1-2 Location of Engine No.




1—4. Standard Shop Practices

. Protect the painted surfaces of the body, and
avoid staining or tearing the seats. When
working on the fenders and seats, be sure
to cover them up with sheets.

2. Disconnect the negative terminal connection
of the battery when working on any electri-
cal part or component. This is necessary for
avoiding electrical shocks and short-circuit-
ing, and is very simple to accomplish: merely
loosen the wing nut on the negative terminal
and separate the cable from the terminal post.

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

(5]

Fig. 1-5

-
4. To work on the front or rear end raised by
jacking, be sure to place the safety stand
under the front suspension frame or rear axle
to support it in stable condition.
' e

Fig. 1-7
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. Have wheel chocks for ready use in the shop.
Chock the wheels securely when raising one
end of the machine.

o

. Orderliness is a key to successful overhauling.
Trays, pans and shelves are needed to set aside
the disassembled parts in groups or sets in
order to avoid confusion and misplacement.
This is particularly important for engine over-
hauling.

. Have on hand the liquid packing - SUZUKI
BOND No. 4 (99000-31030) - for ready use.
This packing dope is an essential item assures
leak-free (water and oil) workmanship.

-~
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8. Each bolt must be put back to where it was
taken from or for which it is intended. Do not
depend on your hunch in tightening the balts
for which tightening torque values are speci-
fied: be sure to use torque wrenches on those
bolts.

It is advisable to discard and scrap gaskets and
“0" rings removed in disassembly. Use new

ones in reassembly, and try not to economize
gaskets and “0" rings.

10. Use of Genuine SUZUKI parts is imperative.
Use of imitation parts is a big gamble on
safety and performance. Use Genuine
SUZUKI parts and live up to the trust your
customer places on you.

. Special tools save time and ensure good work-
manship: They are available from SUZUKI.
Use them where their use is specified.
Moreover, your own safety is assured by the
use of special tools in many of the disassem-
bly and reassembly steps.

12.Refer to the contents of this MANUAL as

often as practical, and do each job right as
prescribed.

o

NOTE:

The engine cylinders are identified by
numbers. See Fig. 1-8. Counting from the
crankshaft pulley side, the cylinders are |
referred to as No. 1, No. 2 and No. 3 !
cylinders. |

Fig. 1-8 Engine cylinder numbers



2—1. Tightening Torque Schedule

In threaded fastening parts holding down a
component in place, the holding force is preserv-
ed primarily in the male and female threads in
contact, Screw threads are capable of withstand-
ing this force up to a certain limit. Here occurs
the need to tighten them without exceeding the
limit, and this need can be met by using torque
wrenches.

Fastening parts, for which the limit is specified
because their fastening or holding function is
critical, is listed below. Use torque wrenches and Fig. 2-1
adhere to the torque specifications when

tightening them at the time of periodical inspec-

tion or overhauling or servicing.

Tightening torque

System Fastening parts

N.m kg-m Ib-ft
[ Cylinder head bolt | 55-60 | 55-60 | 40.0-430
Spark plug | 20-30 | 2.0-3.0 [ 145-215 |
Inlet & exhaust manifold nut [18-23 | 18-23 | 130-165
Camshaft timing pully bolt [ s0-60 | 50-60 | 365-430
| Valve adjusting nut ["15-20 | 15-20 | 11.0-140
. Timing belt cover bolt I 3- 4 [ 0.3-0.4 . 2.5
" Crankshaft pully bolt | 50-60 | 50-60 | 36.5-430
I Connecting rod bearing cap nut . 28 - 32 . 28-32 . 205 - 23_0_.
S Crankshaft bearing cap bolt 55 - 60 5.5-6.0 40.0-430 |
Flywheel bolt 40 - 45 4.0-45 29.0- 325
. Qil pressure unit I 12-15 1.2-15 . 9.0- 10,5”_
[ oil filter Ass'y [ 1018 | 10-15 | 75-108
[ oil filter stand "20-25 | 20-25 | 145-180
[ Oil pan bolt | 4-5 | 04-05 | 30- 35
| il drain plug . 20-25 I 20-25 . 14.5 - 18.0_
[ Engine mounting nut | 23.28 | 23-28 | 165-200 |
| Cylinder head cover bolt [ 4.5 | o04-05 | 30- 35
| Engine suspension frame bolt | 40-60 I 4,0-6.0 [ 29.0- 43.0 _
lE:;!gtine suspension frame support : 5070 I 50-7.0 : 36.5-51.0

2—-2




Tightening torque

System Fastening parts gl
N.m kg-m Ib-ft
' Rocker arm shaft screw 9-12 ; 0.9-1.2 [ 7.0- 85
Engine Camshaft thrust plate screw 9-12 I 09-1.2 . 7.0- BS
. Qil pump gear plate screw . 9-12 | 09-1.2 . 7.0- 85
| Gearshift control rod rearnut | 8-10 | 08.1.0 | 55. 75
| Gearshift control rod front nut 8-10 I 0.8-1.0 . 55- 75
Gearshifting . Control lever guide plate bolt 8-10 : 0.8-1.0 86- 75
control Control lever housing bolt | 25-40 | 25-40 | 18.0-29.0
. Control lever housing nut . 15-20 1.5-2.0 [ 10.5- 145
| Extension rod nut | 25-40 | 25-40 | 180200
. Qil drain plug and level plug . 30-50 . 3.0-5.0 22.0- 36.0
Transmission | Rear mounting nut | 23-28 | 23-28 | 165-200
Differential case bolt 80- 100 8.0-10.0 58.0-72.0
[ Leaf spring U bolt nut 30-45 | 30-45 | 21.5.330
[ Leaf spring front nut | 45-70 | 45-70 | 325-510
. Leaf spring shackle pin nut 30-55 I 3.0-55 [ 21.5-400
[ Front strut support nut [ 18- 28 | 1.8-28 . 13.0-20.0
. Front strut lock nut . 40 - 60 . 4.0-86.0 . 28.5- 43.5_ |
. Front strut bracket lock nut . 70-90 : 7.0-9.0 . 50.5 - 65.5
Suspension | Stabilizer bar castle nut | 40-90 | 20-90 | 285-655
| Stabilizer bar mount bolt 30-55 | 30-55 | 215-400
Wheel nut [ s0-70 50-7.0 36.0-51.0
[ Drive shaft castle nut | 150-270 | 15.0-27.0 | 108.0-1955 |
[ Lower arm bolt 50-70 | 50-70 | 36.0-51.0
Lower ball joint bolt | 50-65 | 50-65 | 36.0-470 |
| Rear axle castle nut | 80-120 | 80-120 | 575. 87.0
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System Fastening parts T\Lm =T kg--r-n = Ib-_h —|

[ | Steering shaft Pt TBe el 2r-4000| mo-208 |

| Steerlng shaft |D|nt bolt . 20- I_SIO | 2.0- 3.0 _14.0 - 220 |

Steerlng column bolt BEEE 1?- x| 1.1-1.7 I_ 7.5 - 12,.5—

| Steering Steer:ng gear case bolt i 20 -50 [ 2.0 C 30 = 14.0-22.0 B
[ Steering pinion securing nut | s-80 | 55-80 | 40.0-57.5

| Tie rod end lock nut [ 25.55 | 35-55 | 255-395 |
[ Tie rod end castle nut | 40.55 | 40-55 | 285-395

| Brake backing plate bolt [ 18-28 | 18-28 | 13.0-200 |

[ Brake master cylinder nut [ 25.40 | 25-40 | 18.0-285 |

a | Brake tube union nut [ 15-18 | 15-18 | 11.0-130 |
’ [ Brake flexible hose nut | 20.40 | 20-40 | 145-285
| Brake shoe adjuster mounting nut | 13-23 I 1.3-23 [ .“9.0 -17.0

| Brake [ Brake pipe 3-way joint bolt ™ 8.10,|] 08-10, | 65- 70 |
[ Brake pedal bolt nut [ 18.28 | 18-28 | 130-200

| Proportioning valve bolt I 8-10 i 0.8-10 . 5,5_- 7.0 j

| | Brake bleeder plug [ o-13 | 00-13 | 65- 05 |

L i Wheel cylinder mounting nut ) 7-1 i _-. Oi- 1 ! ?D_ 8.(;

For other bolts and nuts not listed above, refer to this chart

Tightening Torque

T Conventional or “4” Marked Bolt T 77 Marked Bolt |
Bolt Diameter (mm) T T 1 T
| i 5 N.m kg-m Ib-ft N.m kg-m Ib-ft
5 2-4 | 02.04| 15-30 | 3-6 | 03-06| 20- 45
6 4.7 | 04-07|30- 50 | 8-12 | 08-12| 60- 85 '
8 | 10-18 10-16 | 70-115 | 18-28 | 1.8-2.8(13.0-200
10 22-35 2.2-35 [16.0-25.0 | 40-60 40-60 | 29.0-435

am ()

Conventional Bolt

“4" Marked Bolt “7" Marked Bolt
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2-2. Service Data
ENGINE

Item

Compression B
pressure Difference between
|eylinders

Valve clearance |Cold

| (Inlet, Exhaust) |Hot

, Ignlllon TIIT\_I.I'IQ_-_-. B

i Flatness of gasketed surface
2

| £ | Flatness of manifold|Inlet
J_:-_s soat QOutlet
k] —

E £ Seating | INlet
& | Valve seat| width Exhaust

Seatlnq dllglL

Camshaft/Journal clearance

Cam height
(Base circle + lift)

Exhaust

i
[
1

1
i —
[ 10" B.T.D.C. below 850 r/min

113~ 15mm

| Fuel pump cam|

13,5 ka/en? (192.0 psi) 400 r/min

1.3~1.5mm

Standard

Service Limit

0.13~0.18mm  (0.005~ 0.007 in.)

10.0 k_g.-‘cm’ (142.2 psi) 400 r/min

1.0 kgfer® (14.2 psi) 400 r/min

0.23~028mm  (0.009 ~ 0.011in.)

(0.0512 ~ OOSBOmJ

(0.0612 ~0.0590 in.) |

45°
| 0.050 ~0.091 mm (0.0020 ~ 0.0036 in.)

0.050 ~ D150mm (0.0020 ~ 0.0059

(36.152 mm (1.4233in.)
36.152mm  (1.4233n.)
33,300 mm {(1.31101n.)

[ 0.05mm (0.00

[01mm  (0.004]
0.1 mm 10.004 |

[T015mm (0.0

0.30mm  (0.01181in.)
36.100 mm (1.4212in.)

|736.100 mm (1.4212 in.)

1733.000 mm (1. 2992 i)

Camshafl deflection =R el 0.10mm (0. 0039 in.)
A o ]Inlet |
Vi L .
| Al Exhaust 6.955~ 6.970 mm (0.2738 ~ 0.2744 in.) -
| S i L1 7.000~ 7.016 mm (0.2755 ~ 0.2761 in.) - —
& | Rrearie gasecovmiin | EXNOUSE 7.000 ~ 7.015 mm (0.2755 ~ 0.2761 in.)
2 | Valve guide-tovalve| Inle |0 ,050 mm (0.0008 19in.) | 0.07mm (0.0027 in.)
& | stem clearance Exhaus! 0.030 ~ 0.060 mm (0.0012 ~0.0023 in.) | 0.09mm  (0.0035 in.}
H [ Thickness of valve |Inlet [0.80~1.20mm  (0.03156 ~0.0472in.) | 0.6mm  (0.0236 in.)
> | head periphery  [Exhaust 0.80~ 1.20mm  (0.0315~0.0472in.) | 0.7 mm  (0.0275 in.]
% - Cartactwidth of }m:et 13~15mm  {0.0512~0.0590in.) —
> valve and valve seat |Exhaust 1.3~ 1.5mm (0.0512 ~ 0,0580 in.) —
Valve spring |Inlet 47.7 mm (1.8779in.) 46.5mm_ (1.8307 in.} gl
free length |Exhaust 47.7 mm (1.8779in.) | 46.5mm  (1.8307 in.)
|Intet 26 ~ 30 kg (67.3 ~ 66.1 Ib) for | 4 kg (52.9 Ib) for fitting
Valve spring | fitting length 40 mm (1.57 in.) | length 40 mm (1.57 in.)
| preload
| ikt 26 ~ 30 kg (57.3 ~ 66.1 Ib) for 24 kg (52.9 Ib) for fitting

fitting ILr:g!h 40 mm (1.57 in.}

|Lnglh 40 mm (1.57 in.)




| I lern_ T —|— T Em“lard | .micemt
s ‘Rb_ckcrshaflij.D. ~ |14.965~14.980 mm (0589 ~0.500n.) [ — _J
£ £ | Rocker arm LD, - [14. 985 ~ 15. 005 mm [0 580 ~ 0.591 in) | e =
A —_— fimter 10,005 ~0.040 mm (0.0002~0.0016in.) |0.07 mm _ (0.0027in) _
g f kel Jmf i@osm.mu mfz {0.0002 _0.0016|n.l [0.07mm (00027 in.} _—_l
LR ‘r{ocker shaft deflection H = — (0.0023 in.)
I I.=|a1.n_c_ss of gasketed surface e —_— {0.0020 in.}
5 _C\.'Iin;burc iS:"r.D.J -162.005 ~§2.020 mm {2?4411- ”“2.—-141?in.}: = — - “ Y :
E ’?ﬂ!erencn in bore between cylinders | — == 0.05mm  {0.0020in.} |
| Ie) h\l’ear Timit on bore . [ - — T IOES mm [i).OUZD-in.?
Cylinder-to-piston cteata;\vp 00-10 0050 mm (0.0016 ~ 00020 in.) !_ e i g
=== |Stamiard a1 960 ~61.975 mm [2 4393 ~? R —— = T |
: | ) |Over5|z|_ 025| = ___ . =] ..
Piston diameter mm (0.0098in. ]BZ 210 ~B2. ?25 mm (2 4492 ~ 2 4498 in. }|
| s E:;’_ﬁ{g;‘:jsmﬁn~52.475 mm (2.4590 ~2.4596 in.]l ------ —
e-l= Tropring 1152~ 154mm  (0.0598~ 0.0606in) | . — __|
:I‘é‘!’: ring groove [ o '1 51~ 1.53 mm [_D.TSQG*_&.EJ?M:_. __ —__—— =
| 0il ring 2s1~233mm (0.1106 - 01114 in) | — — |
|J’|sl0n pin diameter 15 995 ~ 16 Oﬂﬁlmmiﬂ 5?9? .U 5299 in. : O e SO
| F'|ston pin clearance in con, rod ﬂ 003 ~ 0018 mm ﬂ[} 0001 ~ 0.0006 in.} 0.05 mm  (0.0020in.}
= [Topring  [147~149mm (00578~ 0.0586 in.) | B
| |Pismn ring lhicknussi?”(' ‘ingi 1.4 47~1. 49r_nm _(U:O_!':_?S La).SEIG ml__i _—__—: ;
T L S M ek
E Ring clearance in Top ring _.(_):03 “-E‘ mm__[FJ.OUi“- 0.002?1] [)1'2 mm_{O.U{Jd? in.)
‘ g groove, [2nd ring 0.02~ 0.06mm  (0.0008~ 0.0023in.) |0.10 mm (0.0039 in.) .
L vl Tropring _ [0.15~0.35mm _ (0.0059~ 0.0137 in. ]_ 0.7 mm 105?5 in}_ tl
‘ Piston ring end gap I?n_mir}g' _ow_aajﬁsm 10,0058~ 0.0137in) |07 mm  (0.0275 in.) |
| Oil ring .30~ 0.80mm  (0.0118~ 0.0354 in.) 1 g mm (D O?USIH }
lCtarEhaft.rmcnon Imlddlc] ---‘|- T TG Vs o BN ]U 06 mm {0.0023 in.) o |
| = ICrank pin ;meter ‘3? EE SBUEOmm i‘l 4954" 1. 4960 in.) — L - I_
E, |Crdnk pin rlearance in con. rod 0020 0.040 mm (0. UUOB 00016 in.} 0.08 mm_ d0.0031_!n.l [ _]
| % hConnectlng rods;mall endbnm 16003"-1-6.011 mm iﬂGSDG Otﬁn | By D= = = |
| o EanL:umal dlamn-ter 39 982 ~40. UOU mm (1.5741 ~1.5748 in. ? = . —-_ —___—!
ﬂearmg 10 |(|urnal c'learancc _.D 020'“ 0 040 mm (0. 0008 1} DD‘IG in.) J_OS mm iﬂ 0032 in.) s

[
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Item | Standard Service Limit |
Crankshaft thrust play 10,13 ~ 0,28 mm {0.0051~ 0.0110in.) 0.35mm (0.0138 in.)

£ | Connecting rod big end thrust )
i T 0.10 ~0.20 mm (0.0039 ~ 0.0078 in.) 030 mm (0.0118in.)
= arance
& T Twist B = [T 0.10mm (0.0039 in.)
Q .
Connecting rod | T S s ——— |
h Straightness — 0.05 mm (0.0020 in.)

CLUTCH & TRANSMISSION

Item [ Standard e Limit
[ Pedal play | 15 - 256 mm (0.6 - 1.0in.} —
[ Facing wear (Rived head depression) I 1.2 mm {0.05 in.} 0.5 mm {0.02 in.) |
1g-input shaft serration backlash I - 0.5mm (0.02in.) i
.{,‘.Iutcn release arm play .2 ~ 4 mm {0.08 ~ 0.16 in.} | .
. Clearar tween gears and rings -U.B --.‘i.Z mm (0.03 ~ 0.05 in.} | 0.5mm (0.02 In.I_ |
| Low gear 7.8 mm (0.31 in.) . 8.1mm (0.32in.) il
Key slot width of synchronizer ring :;;(I‘?,d);,‘;d 9.6 mm (0.38 in.) 99 mm (0.39in)
| Fork shaft [ [ ) |
locating Free length 19.6 mm (0.767 in.) | 17.0mm (0.668in.)
spring | |
Low & second gear backlash ID. 10~ 0.15 mm (0.0039 ~ 0.0058 in.) 03mm (0.0118in.}
Third & top gear backlash :0.15-— 0.20 mm (0.0059 ~ 0.0078 in.} 0.3mm (0.0118in.}

Reverse gear-reverse idle gear

0.156~ 0.30 mm (0.0059 ~ 0.0118 in.) i 0.4 mm  (0.0157 in.}
backlash

| - | =l |

LUBRICATION

1 Standard Service Limit

Quter geer poriphsry clearanca 0.05 ~0.10 mm {0.0020 ~0.0039 in.) 0.15 mm {0.0059 in.}

in pump case

gear tooth clearance in

0.058 ~0.31 mm (0.0023 ~0.0122 in.)

0.177 ~0,328 mm {0.0070 ~0.0129 in.) -

Qil pump side clearance (flatness) 0.035 ~0.085 mm (0.0014 ~0.0033 in.) | 0.15 mm  {0.0059 in.) il
Ol relief valve |7 re¢ length |45 mm {1.77 in.) !
spring 10.7 mm {0.42 in) 6.206 kg (13.681 Ib) 5.300kg (11.684 Ib)

Compressive force

Set pressure of oil pressure switch [0.2~ 0.4 kgfem® (2.84 ~ 5.68 psi)
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COOLING SYSTEM

e kel it o : —
ltern Standard Service Limit

Fan belt tension as deflection under

10 kg (22 Ib) push applied to middle 10 ~ 15 mm (0.4 ~ 0.6 in.) = e

point between pulleys

Thermostat start-to-open 82°c (179°F,

temperature |

Thermostat full-open temperature | e5'cC (203°F) S |

Valve lift | 8mm (0.31in.) —I

DIFFERENTIAL

Item | Standard Service Limit

Side gear backlash i 0.05 - 0.-1dr_n-mEBU_2_“-_ -_-“—-JI__ e
Final gear backlash 5 _mﬁ- -_0 15?{[1003 - R
SUSPENSION
! ltem I Standard i Service I-_II'"I[ z
E Front coil spring rate ; 1.48 ka/mm {83 Ib/in.) i i = l
' Rear leaf spring rate [ 2,6 kg/mm {145.6 Ibfin.}
Front coil spring free length [ 342 mm {13.5in.}) . — i
Rear leaf spring free height 156 mm (6.1 in.) I S s e
Frant strut stroke | 135 mm (8.3in.)
Rear shock absorber stroke . 1756 mm (6.9in.)

2-8
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STEERING SYSTEM
Fum Item

i Gear ratio (gear case) )
i“_ Steering ;q;e, inside
I _S[cering-a;gl_c-. outside
- Steering whe».; diameter

|_ Minimum turning radius

Tire inflating pressure I
| Toe-in
| Camber angle

Trail

King pin inclination

Caster angle

BRAKE
{ . Item

Brake drum inside diameter

Brake drum “out-of-round”
Brake lining thickness
{lining + shoe rim)

| Pedal-to-wall clearance
When pedal is depressed at 30 kg (66 Ib)

|5

Standard [ _Se-r\.-ice Lir;;n_ -|
[ 1781 ‘or L T — |
=~ [ a5° y VRl | P ]
e in = ==
_-384 mm Hb‘l in.} — = §
) 44m 1a4a) ! e =31
[ Front | 167 kPa (1.7 kgfem? 24 psi) | - e —1
Rear 235 kPa (2.4 kg/em?, 34 psi]- — ety |
[ 2~amm (0.079 ~0.167 in) | : ———
. — il I —— =
1Bmm  (051in) [=~= ——3H |
12° 50° e [ - : — 12|
i bad s I — J
— Standard Service Irr;t _—I l
== ! 180 mm (7.087in) | 182mm (7.165in) :
| omm ©in) [ 05mm (0.02in) |
7.0 mm {0.27 in.) 3.0mm  (0.12in)

50 mm (1,97 in.)minimum | ‘
. | |
- |

i
b=l




ELECTRICAL

. Item
! Ignition timing

| | Igni.tion order

. Breaker point gap

.Carn dwell angle

Condenser capacitance

Ignition system

Ignition coil, Primary winding
| resistance

Ignition coil; Secondary winding

| resistance
Voltage

Qutput

| Rating

| Brush length

.Numher of pinion teeth

Commutator diameter

Starter motor

I.'u"|iL:a undercut
Nominal operating voltage
Maximum alternator output
Effective pulley diameter

. Maximum permissible alternator
speed

Working temperature range

Rotor; Ring-to-ring circuit
| resistance

ing system

Brush length

.Standard output voltage
| and current

Regulated Voltage
Volmgc-rclay cut in Voltage
Prescribed cut in Voltage

Field circuit resistance

2—10

Standard Service Limit

10" B.T.D.C. below 950 r/min (rpm)

| 1- 3-2
0.4-0.5mm (0.016 - 0.018 in.)
62°

0.25 microfarad

About 3 ohm (inclusive of the 1.5-ohm
resistor)

About 8 kiloohms

12 Volts
0.6 kw

30 seconds

| 19 mm (0.75in.) . 12mm  (0.47 in.)

| = !

[ 32.5 mm (1.28 in.)

| 05-08mm _ (002-003in) _ |02mm _(0.007in.)
12 Volts
35A

[ 65 mm (2.56 in.)

13,000 r/min (rpm)

[ 40-80°C (-104 - 176"F)

4 - 5 ohms =
16.5 mm {0.65 in.) 311.0 mm (0.45 in.)
13.8 - 14.8 Volts, 20 A minimum

13.8- 14.8 Volts

4-56.8 Volts
4 -4.5Volts

Several ohms




4—1. Description

1) The engine is a water-cooled, in-line 3 cylinders, 4-stroke cycle gasoline unit with its S.0.H.C. (single
overhead camshaft) valve mechanism arranged for 'V "-type valve configuration.
The single overhead camshaft (5.0.H.C.) is mounted over the cylinder head; it is driven from crank-
shaft through timing belt. Unlike conventional overhead valve (O.H.V.) engines, this engine has no
pushrods. Thus, drive for valves is more direct and enables the valves to follow the crankshaft without
any delay,

Fig. 4-1
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The distinctive features of this engine may be summarized as follows:

. Because of inlet and exhaust ports arranged for cross-flow pattern, with valves located in *'V"'-type

configuration, both volumetric and scavenging efficiencies are very high.

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

shaped to provide squish. This feature is calculated to make available greater horsepower from a lesser
amount of fuel.

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

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

. The timing belt for driving the camshaft runs quiet and is light in weight.

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

deep skirts and retain greater rigidity.

. The crankshaft is a one-piece forging, and is supported by four bearings for vibration-free running.

. Heating by hot water is employed for the inlet manifold 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 manifold feature.

. Smooth engine running with minimized vibration and noise is assured in contrast to comparable two-
eylinder engines of 4 eycle type, because the three crankpins are 120° apart to make for balanced
running and minimized speed fluctuation.




3) Blowby gas recycling system

Blowby gas passage is provided in the cylinder block to pass the blowby gases from crankcase to cylinder
head. In the head cover, an oil separator removes oil particles from the gases before the gases are drawn
into the air cleaner.

Air cleaner

Carburetor

Fig. 4-2
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4-2. Engine Services Not Requiring Engine Removal

The following parts or components do not require engine removal to receive services (replacement, inspec-

tion or adjustment):

Part or Component

. Spark plug

h

. Distributor

W

. Exhaust manifold

i

Qil filter

o

Qil pressure unit

o

. Cylinder head cover

-

. Rocker shaft

o

Rocker-arm

©

Rocker-arm spring

10. Cam shaft

. Cylinder head

12. Radiator

13. Distributor gear case
.14. Camshaft timing belt pulley
15. Crankshaft timing belt pulley
16. Timing belt

17. Fuel pump

. 18. Carburetor

19. Intake manifold

20. Alternator

2

. Starter motor
22. Water pump belt

23. Water pump

24, Pulleys (crank, alternator, water pump) | Replacement

25, Timing belt cover
26. Water hose

27. Oil pump

Mature of Service

Replacement or inspection
[ Replacement, inspection or adjustment

Replacement or inspection

Replacement
[ Replacement
- Replacement
I Replacement or inspection
Replacement or inspection
Replacement or ins-p_ectgn_ o i

Replacement or inspection

Replacement or inspection

! Replacement or inspection
Replacement

I Replacement or inspection

I Replacement or inspection

| Replacement or inspection

I Replacement

. Replacement, inspection or adjustment

I Replacement

. Replacement or inspection

. Replacement or inspection

. Replacement, inspection or tension adjustment

Replacement

Replacement

Replacement or inspection

Replacement or inspection
|
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10.
1.
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. Disconnect

-3. Dismounting the Engine

. Remove the front grille and upper member.
. Disconnect negative (—) and positive (+) cords

from the battery terminals, and remove the
battery.
Remove the battery insulator from the bat-
tery tray.

. Loosen the drain plug under the radiator and

drain the cooling water.
Disconnect the radiator inlet hose from the
thermostat cap.

. Disconnect the radiator inlet and outlet hose

from the radiator.

. Disconnect the radiator fan lead wire at the

coupler.

. Disconnect the lead wire from the radiator

fan thermo switch.

Pull off reserve tank hose from the reserve
tank.

Remove the radiator from the body.

Pull off ignition coil high-tension cord from
the distributor.

the lead wire
distributor terminal.

(brown) from

. Disconnect the lead wire (black/yellow) and

positive (+) battery cord from the starter
motor.

. Disconnect the negative (—) battery cord

from transmission case.
Disconnect the clutch cable from the clutch
release lever and transmission case.

. Disconnect the back light switch lead wire

(red and yellow) at the coupler.

. Release the transmission breather hose from

its clamp.

. Disconnect the speedometer cable from the

transmission case.

. Disconnect the coupler and lead wire (white)

from the alternator terminals.

20.
2

22.

23,

24,

25,

26.

27.

28.

2!

w0

30.
31.

32.

33.

34.

35.

36.

Remove the air cleaner case.

. Disconnect the choke wire from the carbure-

tor body.

Disconnect the accelerator wire from the
carburetor body.

Disconnect the carburetor solenoid lead wire
(black/white) at the joint part.
Disconnect the fuel return hose
carburetor body.

Disconnect the lead wire (yellow) from the
water TEMP. gauge.

Disconnect the lead wire (yellow/black) from
the oil pressure gauge.

Disconnect the heater outlet hose from the
water inlet pipe.

Disconnect the heater inlet hose from the
heater control valve.

from the

. Remove the radiator outlet pipe and inlet

hose.

Remove the torque rod from its brackets.

Lift the front end of the machine by jacking,
and support it on safety stands.

Disconnect the exhaust center pipe from the
exhaust manifold.

Remove the exhaust center pipe mounting
bolt.

Disconnect the gear sift control shaft from
transmission.

Disconnect the extension rod from the trans-
mission.

Drain the transmission oil.
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37. Disconnect the drive shafts (left & right) from NOTE: HITHE] '_—|
differential side gear snap rings. Throughout this MANUAL, the three cyl-
inders of the engine are identified by
numbers: No. 1, No. 2 and No. 3 as count- |
ed from crankshaft pulley side.

\

No. 1 No. 2 No. 3
\ Y

Fig. 4-3

38. Set a piece of wire across the hook on the
inlet manifold and another safe place such as
the exhaust manifold so that the engine can Fig. 4-4
be lifted by using a chain block.

CAUTION:

Before finally lifting engine, recheck to
ascertain all items are disconnected and
free.

39. Remove the nuts securing the engine mount-
ings to make the engine ready for removal.

40, Lift the engine a little and pull the drive
shafts (right & left) out of the spline of the
differential side gear.

41, Take down the engine.




4—4. Engine Disassembly Take off transmission case from cylinder block
after removing clutch housing lower plate.

NOTES:

® Observe critically before starting to re-
move a component or part by loosening
bolts, nuts and the like. What you may
find before and during disassembly is
valuable information necessary for suc-
cessful reassembly.

Be careful in handling aluminum-alloy
parts. They are softer than steel or cast-
jron parts and their finished surfaces
more easily take scratch marks.

Have trays and pans ready for setting
aside the disassembled parts in an order-
Iy manner. Place the parts in the trays
and pans in such a way that they can be
readily identified. Put match marks or Remove drain plug and drain out engine oil.
tags on them, as necessary, so that they
will go back to where they came from,

Fig. 4-6

Carry out engine disassembly in the following
sequence:

Remove starter motor and loosen the transmis-
sion securing bolts.

Fig. 4-7

Remove clutch cover,

Fig. 4-8 & Flywheel stopper (09916-97820)




Remove distributor assembly.

Fig. 4-9

Fig. 4-10

Take down distributor case.

Take down alternator.

Fig. 4-12

Remove alternator mounting stay.

Fig. 4-13

Ease out water pump pulley.




Remove crank pulley similarly, with special tool
A (09916-97820) hitched to flywheel so that
crankshaft will not turn,

Fig. 4-15

Fig. 4-16

Remove outside cover on timing belt.

Fig. 4-17

4—10

Remove timing belt tensioner.

CAUTION:

Before removing the tensioner, turn over
the crankshaft to bring its keyway (U toa
point between 50° and 70° on the left side
of mark @ provided on the timing belt
inside cover. See Fig. 4-18. This positioning
is necessary in order to prevent the piston
crown from coming into contact with the
valve. The valve could be damaged if this
contact should occur. Never rotate cam-
shaft or crankshaft before the cylinder

head or rocker arms are removed.

Fig. 4-18

Remove timing belt.

Fig. 4-19
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Remove the camshaft timing belt pulley, with After removing the pulley key, take out timing
special tool A (09930-40113) attached, as belt guide.
shown, to lock the camshaft.

CAUTION:

Do not rotate camshaft when removing the |
1

pulley.

Fig. 4-22

Take down timing belt inside cover.

Fig. 4-20

Similarly remove the crankshaft timing belt
pulley.

Fig. 4-23

Remove engine mounting bracket,

Fig. 4-24

4—11




Remove water pump case.

Fig. 4-25

Take off exhaust manifold and its gasket.

Fig. 4-26

Using special tool & (09915-47310), remove oil
filter.

NOTE:
Be careful not to spill the oil when re-
moving the filter.

4—12

Fig. 4-27

Draw bypass hose,

Fig. 4-28

Take down inlet manifold.
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Sever and remove water inlet pipe, Loosen rocker arm shaft securing screws:
there are 8 screws.

® )
W “{

. O .

o -

k- a0

Fig. 4-30 = a7 e a

Fig. 4-33

Take off eylinder head cover.

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

'
Fig. 4-371 =

. Fig. 4-34
Loosen the 6 valve adjusting screws fully.
Leave the screws in place. Remove camshaft thrust plate, and draw cam-

shaft out toward distributor gear case side.

Fig. 4-32
Fig. 4-35
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Remove cylinder head. Take down oil pan.

Fig. 4-36 Fig. 4-39

Use valve lifter ‘& (09916-14510) to compress Remove oil pump strainer.
the valve spring in order to free valve cotter
pieces for removal. In this way, remove valve
spring and valves.

As the first step of crankshaft removal, remove
the three connecting rod caps and take out

R S el i ial | (09916 pistons, each complete with its connecting rod,
emove flywheel, using special tool @ - : v

fi cylinder head side.
97820) as shown. rom 2%

Fig. 4-37

CAUTIONS:

e Before pulling the piston out, scribe the
cylinder number on its crown.

® Never drive on the big end in an at-
tempt to force the piston out. If driving
is necessary to ease the big end off
crankpin, run stud bolts into the big end
and drive on the bolts with a mallet
handle.

e Be sure to identify each bearing cap for
its connecting rod by using the cylinder
number, Set the cap and rod aside in
combination.

Fig. 4-38
4—14




Remove crankshaft bearing caps, and take out
crankshaft.

Fig. 4-41

Fig. 4-44

Remove oil pump case.

From each piston, ease out piston pin circlips, as
shown.

Fig. 442

Remove oil seal housing. Fig. 4-45

Force piston pin out.

CAUTIONS:
e Before removing the pin, scribe the
cylinder number on the connecting rod. |
® Set the piston, piston pin and connect-
ing rod, together with cap, in the tray

or pan as a combination.

Fig. 4-43

4—15




Fig. 4-46

4—16
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4-5. Engine Maintenance Service ® Flatness of gasketed surface:
? ) Using a straightedge and thickness gauge,
NOTES: check the flatness at a total of 6 locations. If

the limit, stated below, is exceeded, correct |
the gasketed surface with a surface plate and
sandpaper of about #400: place the sand-
paper on and over 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 |
.

® During and immediately after disassernb-
ly, inspect the cylinder block and head
for evidence of water leakage or damage
and, after washing them clean, inspect
more closely,

Wash all disassembled parts clean, re-
moving grease, slime, carbon and scales,
before inspecting them to determine
whether repair is necessary or not,

Be sure to de-scale the water jackets,

limit, replace the cylinder head.

Leakage of combustion gases from this gas-
keted joint is often due to a warped gasketed

® Use compressed air to clear internal oil
holes and passages. surface; such leakage results in reduced power
® Do not disturb the set combinations of output and hence a higher cost of fuel per
valves, bearings and bearing caps, etc. kilometer.
Have the sets segregated and identified. - =
L e, — - | Limiton flatness | 0.05 mm (0.002in.)

Cylinder head

® De-carbon the cylinder head:
Deposits of carbon will be found on its
combustion chamber surfaces and exhaust
ports. Remember, overheating tendency
and loss of output are often due to exces-
sive carbon accumulation. De-carbon the
valves, too.

NOTE:

Do not use any sharp-edged tool to scrape
off the carbon. Be careful not to scuff or
nick the metal surfaces when de-carboning.
This applies to valves and valve seats, too.

Fig. 4-49

R Fig. 4-50




® Flatness of manifold seating faces:
Check the seating faces of cylinder head for
manifolds, using a straightedge and thickness
gauge, in order to determine whether these
faces should be corrected or the cylinder head
replaced.

i ALLL I
Limit on flatness | 0.10 mm({0.004 in.ﬁ—!

[

Item | Standard | Limit

14,985 - 15,005 mm .
{0,580 - 0.591 in.) 1

;i 14.965 - 14.980 mm
Rocker-arm shaft dis. | i caq . 0,590 in.)

Rocker arm 1.0,

alat 0.005 - 0.040 mm 0.07 mm
Arm-to- (0.0002 - 0.0016 in.) (0.0027 in.}
shaft I N T t —
clearance 0.005-0.040mm | 0.07 mm

| Exnaust | [0.0002 - 0.0016 in,) | 0.0027 in.)

y -w—i-"‘—' T‘
,—..,,-- —ﬂor— -"--..‘n

ﬁe?‘“—- -‘!."i""'- “‘ﬂ

Checking exhaust manifold seating

Fig. 4-51
face for flatness.

Fig. 4-53

e Rocker-arm shaft deflection:
Using “V" blocks and a dial gauge as shown in

Pl Vi 7 ey | Fig. 4-54, check the shaft for straightness in
= terms of deflection. If the limit is exceeded,

] : =)
(

K ORLONIOT™ |

il correct it by cold-working with a wooden
mallet or replace it.

- -
) — P . T
—_— (_r‘ o n Ur— ~ T
Checking infet manifold seating
face for flatness.

-

Deflection limit | 0.06 mm (0.0023 in.) T

Fig. 4-52

Rocker-arm shaft and rocker arms

e \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.D. and the other on shaft

diameter. — [-_-“1
ey o e /3 :
[ NOTE: | (Ln__' T R =
- "
| Use a micrometer on rocker-arm shaft and | I.-' \ |
l a bore gauge rocker arm. The difference LY \_|

between the two readings is the arm-to-
shaft clearance on which a limit is specified.
If the limit is exceeded, replace shaft or

arm, or both.

4—i3
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® If the tip (1) of adjusting screw @ is badly
worn, replace the screw. The arm must be re-
placed if its cam-riding face 3 is badly worn.

2

__
==

3 1

Fig. 4-55

® Visually examine each rocker-arm spring for
evidence of breakage or weakening. Be sure to
replace springs found in bad condition.

U/ﬂ\/ﬂd f\ \/V ﬂ(\ﬂ}
”A\_/ﬂ%ﬂ' VA AVA!

Fig. 4-56

Valve guides

® Using a micrometer and bore gauge, take dia-
meter readings on valve stems and guides to
determine the stem clearance in the guide. Be
sure to take a reading at more than one place
along the length of each stem and guide, as
shown in Fig. 4-57,

6.965 - 6,980 mm

Valve Inlet |
(0.2742 - 0.2748 in.)

stem | 1 7 |

diameter 6.955 - 6,970 mm

(0.2738 - 0.2744 in.)

7.000 - 7.018 mm

Valve Inlet
{0.2765 - 0.2761 in.)
guide | I
1.D. Exhaust 7.000 - 7.015 mm
10.2755 - 0.2761 in.)
R 0.020 - 0.050 mm 0.07mm
) 10.0008 - 0.0019 in.)| (00027 in.} |
| 0.030-0.060 mm 0.09 mm
Exhaust

(0.0012 - 0.0023 in.} | 10.0035 in.)

Fig. 4-57

If the bore gauge like the one shown in Fig. 4-57
is not available, check the end deflection of the
valve stem in place with a dial gauge rigged as
shown in Fig. 4-58, Move the stem end in the
directions 4 (& and determine whether re-
placement is necessary or not, by referring to
these limiting values:

[ Valve stem ";‘U_ [ 1ner [ 012 mm 10,0047 in) |

deflection Exhaust 0.18 mm {0.0063 in.)

4—19




® Valve guide replacement:

Valve guides are shrink-fitted. The method of

removal and installation is as follows:

1) Using the guide remover (& (09916-44510),
drive the valve guide out to remove it from
the top side of cylinder head. After driving
the guide out, ream the guide hole with a
12 mm (0.472 in.) reamer (Special tool
09916-37310) to remove burrs, making
sure that the hole diameter after reaming
comes within this range:

Valve guide hole
’:mele{

| Inlet 12.030 - 12.04 8 mm
Exhaust 10.4736 - 0.4743 in.)

Fig. 4-59

2) Heat the cylinder head uniformly to any-
where between 80° C and 100° C (176° F-
212" F) so that the head will not distort,
and drive the oversize guide into the hole
with the valve guide installer set & (09916-
57310 and 09816-57320). See Fig. 4-60.
Be sure to carry out this step speedily so
that all guides will go into the cylinder
_head in steady temperature state.

0.03 mm(0.0012 in.)
1716, 5mm (0.648 in.)

1

WValve guide oversize
'l Walve guide protrusion (]

NOTE: |
Valve guide length differs between INLET |
and EXHAUST. It is 52.5 mm (2.067 in.}
for INLET but 54.5 mm (2.145 in.} for
EXHAUST. |

3) Check all valve guides in place for I.D. and,
if the 1.D. reading compared with the stem
diameter reading indicates too small a
radial clearance, ream the guide 1.D. with
the reamer © (09916-34520), as shown in
Fig. 4-61.

- ~

Fig. 4-67

Valves

@ Inspect each valve for wear, burn or distortion
at its face and stem and, as necessary, replace
it.

Measure the thickness (2 of valve head. If the
limit given to this thickness is exceeded, the
valve must be replaced.

Valve head thickness (2

it
2mm .6 mm(0.0236 in.) |
- 0.047 in.}| Exhaust |0.7 mm (0.0275 in.)

W

0. .
| (0.031




R

# Check the end face of each valve stem for
wear. This face meets the rocker arm intermit-
tently in operation, and might become con-
caved or otherwise irregular. As necessary,
smoothen the end face with an oil stone and,
if this grinding removes the end stock by as
much as 0.5 mm (0.0196 in.) (as measured
from the original face), replace the valve.

Limit on stock allowance | 0.5 mm
of valve stem end face (0.0196 in.)

Replacement valves have their stems machin-
ed to the following diameter ranges.

= .
6.965 - 6.980 mm

Standard | Inlet E )
| valve | i (0.2742 - 0.2748 in.)

stem _ .

diameter Exhaust 6.955 - 6.970 mm

| | (0.2738 - 0.2744 in.)
® Check each valve for radial runout with a dial
gauge and “V" block, as shown in Fig. 4-63.
The object of this check is to determine
whether the valve stem is true and square rel-
ative to the head.

— =
Limit on valve head

- ]
radial runout 0.03 mm (0.0012 in.)|

If the limit is exceeded, do not attempt to cor-
rect the stem; replace the valve, instead.

Fig. 4-63

U_al_ye seats

| CAUTION:
The valves to be checked and serviced for
seating width and contact pattern must be
those found satisfactory in regard to stem
clearance in the guide and also the require-
ments stated in the preceding part titled
VALVES. ’

—

Seating contact width:

Produce a contact pattern on each valve in the
usual manner, namely, by giving a uniform
coat of Red-lead paste to the valve seat and
by rotatingly tapping the seat with the valve
head. The valve lapper (the tool used in valve
lapping) must be used.

The pattern produced on the seating face of
the valve must be a continuous ring without
any break, and the width @ of the pattern
must be within the stated range.

T . T —|
E  shating width | 1.3-1.5mm

| 0.0512 - 0.0590in.)

Fig. 4-64
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e Valve seat repair: 2) INLET VALVE SEAT: The cutting
A valve seat not producing a uniform contact sequence is the same as for exhaust valve
with its valve or showing a width @ of the seats but the second angle differs, as will be

seating contact that is off the specified range noted in Fig. 4-68.
must be repaired by regrinding or by cutting e L
and regrinding and finished by lapping. ;
1) EXHAUST VALVE SEAT: Use a valve seat inlst valve seat
cutter to make three cuts in the order illus-
trated in Fig., 4-67, Three cutters must be
used: the first for making the 15 angle, the T 16
second for making the 75 angle and the

“Seatwidth ® for | 1.3-1.5mm
(0.0512 - 0.0590 in.)

7 60
last for making the 45° seat angle. The third :
45
cut 3 must be made to produce the
desired seat width @
Seat width @ for 1.3-1.5mm 3

exhaust valve seat (0.0512 - 0.0590 in.)

Fig. 4-68 Valve seat angles for inlet valve seat

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

)

“(__ﬂ-'_. -

Fig. 4-69 Applying lapping compound to valve face
Fig. 4-67 Valve seat angles for exhaust valve seat

422
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NOTES:

® After lapping, wipe the compound off
the valve face and seat, and produce a
contact pattern with a red-lead paste.
Check to be sure that the contact is cen-
tered widthwise on the valve seat and
that there is no break in the contact
pattern ring.

| ® Be sure to check and, as necessary, ad-

just the valve clearance after re-installing
the cylinder head and valve mechanism.

[

Fig. 4-70 Contact pattern W uniform in width

Valve springs

® Referring to the criterion data given below,
check to be sure that each spring is in
sound condition, free of any evidence of
breakage or weakening. Remember, weak-
ened valve springs can be the cause of
chatter, not to mention the possibility of
reducing the power output due to gas leak-
age caused by decreased seating pressure.

- al —_— HE
Item l Standard Limit —|
S E— | = ~
Valve
ey 47.7 mm | 46.5 mm
spring free
: | (1.8778 in.) {1.8307 in,)
| length
Valve | 26 - 30 kg for | 24 kg for
3 40 mm 40 mm
| spring i ]
| (67.3 - 66.1 Ib/f (62.9 Ib/
preload

| 1.67 in,) 1.57 in.) |

Fig. 4-72 Checking the spring for preload

Spring squareness:
Use a square and surface plate to check each
spring for squareness in terms of the clearance
1), Fig. 4-73, between the end of valve
spring and the square, Valve springs found to
exhibit a larger clearance than the limit must
be replaced.

[ = S 1
2.0 mm

(0.079 in.)

Valve spring square-
ness 1

Fig. 4-73
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Camshaft
A noisy engine or an engine producing not
enough power is frequently due to its camshaft
excessively worn or bent or bowed. The wear
could occur on its cams and journals.
e Camshaft deflection:
Hold the camshaft between two center points,
as shown in Fig. 4-74, with a dial gauge rigged
up to measure its deflection. Replace the
camshaft if the amount of deflection so
measured exceeds the limit.

[ 2010 mm.
(0.0039 in.)

Camshaft deflec-
tion limit

I
oo )
f'-' !

Fig. 4-74

e Cam wear:
Measure the height H of each cam. If any of
the micrometer readings taken is down to or
less than the limit, replace the camshaft.
[ cam height ® Standard i Limit |
1736.152 mm| 36.100 mm |
(1.4233 in.) | (1.4212 in.)
| 36.162 mm | 36,100 mm
(1.4233 in.)[(1.4212 in.)
1733.300 mm| 33.000 mm
(1.31101in.) |(1.2992 in.) |

Inlet cam

Exhaust cam

—

Purmp drive cam

Fig. 4-75

® Thrust clearance:
Using a thickness gauge, measure this clear-
ance as shown in Fig. 4-76, at the thrust plate.
If the limit is exceeded, replace thrust plate or
camshaft.
item | Standard [ omt ]
Thrust UUEJO 0.150 mm 0.300 mm
clearance !I 10,0019 - 0.0059 in.) (0.0118 in.)

Fig. 4-76
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® Journal wear:

Measure the journal diameter in two direc-
tions at four places to obtain four readings on
each journal; and check the journal bores with
a cylinder gauge, as shown in Fig. 4-78,
producing four readings on each. From these
readings, compute the radial clearance (cam-
shaft journal clearance). If the service limit is
exceeded by any of the computed radial
clearances, replace the camshaft and, as neces-
sary, cylinder head, too.

[Jem T Standard | Limit ] Fig. 4-79
Journal | 0.050-0.091 mm [0.15 mm
clearance | (0.0020 - 0.0036 in.) (0.0059 in.) Cylinder block

® Flatness of gasketed surface:
By the same method that is prescribed for
checking the flatness of the gasketed surface

Camshaft pullay side

obd shdh of the cylinder head, check the top face of
B the cylinder block for flatness and, if the flat-
LA f ness is found to exceed the limit, machine the

face with a surface grinder.

Limit on flatness 0.05 mm(0.0020 in.)

journal dia, |

43,425 - 43.450

| 43.500-43.516 mm |

11,7096 - 1.7106 in) (17126 - 1.7132 in)
| § 43625-43650mm |  43.700-43716mm |
(1.7175-1.7185 in) 11,7205 - 1.7210 in)
o 43825.43850mm |  43900-43916mm |
(1.7254 - 1.7264 in) 11.7283 - 1.7289 in)
44,025 - 44.050 mm ‘ 44.100- 44116 mm |
2 1.7332- 17342 in) (17362 - 1.7368 in) |
Fig. 4-80
e Cylinder bore:
Using a cylinder bore gauge, measure the di-
ameter of each bore in two directions, lon-
gitudinal and transverse, at three places, top,
middle and bottom, as indicated in Fig. 4-81,
- to obtain a total of 6 readings. On the basis of
5 these readings taken on each bore, determine
whether the maximum difference in diameter
between any two bores exceeds the limit. If
Fig. 4-78 the limit, stated below, is exceeded or if the
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bore wall is badly scored or burned, re-bore
all cylinders to the next oversize and use
oversize pistons in engine reassembly.
[0.25 mm (0.0098in.) |
0.50 mm({0.0196 in.)

Piston oversize

CAUTION:
If any one of the three cylinders has to be
re-bored, re-bore the three to the same next
oversize. This is necessary for the sake of
uniformity.

When replacing the pistons or installing
oversize pistons, be sure that the piston-to
cylinder clearance comes within the stated
range:

0.05 mm

Wear limit on bore (0.0020 in.)

0.040 - 0.050 mm
(0.0016 - 0.0020 in.)

Piston-to-cylinder
clearance

Piston and piston rings

® Piston diameter:
Piston-to-cylinder clearance, mentioned above,
is equal to the bore diameter minus the piston
diameter, which is to be measured by measur-
ing at the level of the piston in the direction
transverse to piston pin axis, as shown in Fig.
4-83. This level H from the skirtend is 30 mm
(1.18 in.) high.

i '

61.960 - 61.975 mm |

Standard |
neer? | (2.4393-24399in.) |
Piston | Oversize: | g2 910.62.225 mm
s 0.25 mm %
diameter (0.0098 in.) (2.4492 - 2,4498 in.)
[ 050 mm | 62.460- 62.475 mm |

(2.4590 - 2.4596 in.) |

(0.0196 in.)

Fig. 4-83

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

De-carbon the piston crown and ring grooves,
using a soft-metal scraping tool.

Fig. 4-84
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® Ring clearance in the groove:
Using 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 piston or the ring or both have to
be replaced.

Standard Limit

Rioa 0.03-0.07 mm 0.12 mm
0.0012-0.0027 in.) | (0.0047 in.)

2nd 0.02 - 0.06 mm 0.10 mm
(0.0039 in.)

ring | 10.0008 - 0.0023

1.47 - 1,49 mm |
0.0578 - 0.0586 in.)

Top ring

Piston ring
thickness

147 -1.49 mm
(0.0678 - 0.0586 in.)

0.45
0.0177

Oil ring

1.54

8 - 0.06

Top ring

(o

1.51-1.53 mm
(0,0594 - 0,0602 ir

L1106 - 0.1114 in.)

Fig. 4-85

[ ]

Piston ring end gap:

To measure the end gap, insert the piston ring
into the cylinder bore, locating it at the
lowest part of the bore and holding it true
and square; then use a thickness gauge to
measure the gap. If the gap measured exceeds
the limit, replace the ring.

Standard Limit
| Top&2nd | 0.15-035mm | 0.7 mm
rings (0.0059 - 0.0137 in.) {0.0275 in.}
0.30 - 0.90 mm 1.8 mm
Oil ring 10.0708 in.)

{0.0118 - 0.0354 in.} |
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Connecting rods ® [nspect the small end of each connecting rod

@ Big-end thrust clearance: for wear and evidence of crack or any other
Check the big end of each connecting rod for damage, paying particular attention to the
thrust clearance, with the rod fitted and con- condition of its bush. Check the piston pin
nected to its crank pin in the normal manner. clearance in the small end. Replace the con-
If the clearance measured is found to exceed necting rod if its small end is badly worn or
the limit, the connecting rod or the crank- damaged or if the clearance checked exceeds
shaft, whichever is responsible for the exces- the limit.
sive clearance, must be replaced.

i Item [ Standard Limit
T T 1 I 1 .
| ltem | Standard ] Limit 1 | Pin clear- 0.003 - 0,016 mm G
in-ar ance in i B ' - "
tB':[Jl.LIl"’ 0.10 - 0.20 mm 0.30 mm emall end | (0.0001 - 0.0006 in.) | (0.0020in.)
hrus A )
clearance {0.0032 - 0.0078 in.) (0.0118 in.) . |
g : | o 16.003 - 16.011 mm
: - 1
. , 21.95 - 22.00 mm R {0.6300 - 0.6303 in.}
1) Width of big end (0.864 - 0.866 in.) I |
—Lezad S (OERRIAESRILL e U0 15.995 - 16.000 mm
2) Width of crank 22.10- 22.16 mm sl ; (0.6297 - 0.6299 in.)
pin (0.870- 0.872 in.)

Fig. 4-88
~

Fig. 4-87
e Connecting rod alignment:

Mount the connecting rod on the aligner to

check it for bow and twist and, if the limit is

exceeded, replace it. Fig. 4-89

Limit on bow | g ~0.05 mm (0.0020 in.) ]

Limit on twist | 0.10 mm (0.0039 in.)
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Connecting-rod big end bearings 3) Remove the cap, and measure the width
@ |nspect the bearing shells for signs of fusion, of flattened PLASTIGAGE piece with the
pitting, burn or flaking and observe the con- PLASTIGAGE envelope scale. This meas-
tact pattern. Bearings found in defective con- urement must be taken at the widest part,
dition through this inspection must be re- TR I Standard- T '_Lil:r;i-tn -
placed. 1 :
Crankpin- | 6.650.0,040mm |0.080 mm
CAUTION: to-bearing | ) 9008 - 0.0016 in.) |(0.0031 in.)
Bearing shells are not meant to be repaired | clearance | 1 |

by scraping or grinding with sandpaper or B |
by any machining. The remedy is to replace
them.

® Crankpin-to-bearing clearance:
Check this clearance by using fuse stock or,
preferably, PLASTIGAGE. Here's how to use
PLASTIGAGE:
1) Prepare, by cutting, a length of PLASTI-
GAGE roughly equal to bearing width and
place it axially on crankpin, avoiding the

oil hole.
2) Make up the big end in the normal manner,
with bearing shells in place and by tighten- Fig. 4-91
ing the cap to the specification.
|— e i | 4) If the limit, indicated above, is exceeded,
NOTE: | re-grind the crankpin to the undersize and
Mever rotate crankshaft or turn connecting use the undersize bearing, both of which are
rod when a piece of PLASTIGAGE is in the stated below: 3
radial clearance. f
= T ———— - Bearing size Crankpin diameter '
Bearing ca 28 - 32 N.m —| ~ 37885-38.000mm | '
SHriDg.cop | 280-320kgm Sharderd 322361 OG0T
tightening torque (20,5 - 23.0 Ib-ft) | (1.4954 - 1.4960 in.}
i LT e L TP BRI
1 e 37.735 - 37.750 mm
NOTE: | [%oges_m.] (1.4856 - 1.4862 in.)
o 3 . naersize
When fitting bearing cap to crankpin, be TR0
sure to discriminate between its two ends, (0.0196 in.) | 37.485 - 37.500 mm
; - | (1.4760 - 1.4763 in.)

| right and left, | undersize

Where undersize bearings are used, the
clearance specification is slightly lenient:

Radial ciearan;e for | 0.020 - 0.070 mm |
undersize bearing | (0.0008 - 0.0027 in.)




Crankshaft

e Deflection:
Check the crankshaft for deflection, as shown
in Fig. 4-92, and if the dial gauge reading ex-
ceeds the limit, repair or replace the crank-
shaft.

Limit on crankshaft 0.06 mm

deflection | (0.0023 in.) |

| NOTE:
| Measure the deflectionat the center journal.
| Rotate the crankshaft slowly.

Fig. 4-92

@ Crankshaft thrust play:
Measure this play with crankshaft set in the
cylinder block in the normal manner, that is,
with the thrust bearing fitted and the bearing
caps installed. Use a dial gauge to read the dis-
placement in axial (thrust) direction of the
crankshaft. If the limit is exceeded, replace
the existing thrust bearing by the oversize one.

" ltem | Standard Limit |

Crankshaft | 0,13 - 0.28 mm 0.35 mm
thrust play ((0.0051-0.0110in.) (0.0138 in.)

PR s, [ 2,500 mm
[ Stendard | (00984 in.)

Thickness of crank- | Oversize | 2563mm |

shaft thrust bearing i ?6155’;;2:] | (0.1008 in.) i
_dl.l'EI'S!.Z-E g | = _r—
0250mm | 2625mm

! I m'nnmi“"] {0.1033 in.}

55-60 N.m
5.50 - 6.00 kg-m
i?D_.i_J -43.0 Ib-ft)

| Tightening torque
for cap bolts

4-30

Tightening torque for the bolts securing the
bearing caps is specified.

Fig. 4-93

e Qut-of-round and taper (uneven wear):

An unevenly worn crankshaft journal or
crankpin shows up as a difference in diameter
at a cross section or along its length (or both).
This difference, if any, is to be determined
from micrometer readings taken as shown in
Fig. 4-94.

If any of the journals or crankpins is badly
damaged or if the amount of uneven wear in
the sense explained above exceeds the limit,
repair {by re-grinding) or replace the crank-
shaft.

Limit on uneven wear l 0.01 mm (0.0004 in.)

NOTE:
Where journal or crankpin re-grinding is
necessary, finish the diameter to the size
necessary for the undersize bearing. (Refer

to page 4—31)

Fig. 4-94
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Crankshaft journal bearings
® |nspect the bearing shells for signs of fusion,
pitting, burn or flaking and observe the con-
tact pattern. Defective shells must be replaced.

CAUTION:
As in the case of connecting-rod bearings,
the journal bearing shells are not meant to
be repaired by scraping or grinding with
sandpaper or by any machining.

Journal-to-bearing clearance:

Check this clearance by using fuse stock or,

preferably, PLASTIGAGE. The following

method is based on the use of PLASTIGAGE:

1) Cut the PLASTIGAGE stock to the requir-
ed length (equal to the width of the bear-
ing), and place it axially on the journal,
avoiding the oil hole.

2} Mount the crankshaft in the usual manner,
tightening the bearing caps to the specified
torque value. (It is assumed that a PLASTI-
GAGE piece is pinched at each journal.)

Do not rotate the crankshaft when PLASTI-

GAGE isin.
: T
| Tightening torque | 55 - 60 N.m
5.50 - 5.00 kg-m
for cap bolts | (40.0 - 43.0 Ib-ft)

[ CAUTION:

| Each of the four bearing caps has an arrow

| marked on it. Be sure to position each cap
with its arrow pointing to crankshaft pulley
side and to match it (by the cylinder num-
ber} to its journal. Remember, the three
cylinders are numbered, 1, 2 and 3, as
counted from crankshaft pulley side.
See Fig. 4-95.

Fig. 4-95

3) Remove the caps and take out the PLASTI-
GAGE pieces, which are now flattened.
By referring to the envelop scale, measure
the width of the widest part of the piece,
and determine whether the radial clearance
checked (obtained from the PLASTIGAGE
piece) is within the limit.

Item [ ~ Standard Limit
Journal- | 4650 0,040 mm | 0.08 mm
to-bearing s | :
clearance | (0-0008 - 0.0016 in.) |(0.0032 in.}|

“.

Fig. 4-96

4) If the limit is exceeded, re-grind the jour-
nals to the undersize and use the undersize
bearing.

Journal diameter

Bearing size

39.982 - 40.000 mm

(1.5741- 1.5748 in.)
0.25-mm undersize 39.732 - 39.750 mm

| (0.0088 in) (1.5642 - 1.5650in.) |

0.50 mm undersize | 39.482 - 39.500 mm

(0.0196 in} (1.5545 - 1.6552 in)
L | it |

Standard

Radial clearance 0.020 - 0.070 mm
for undersize

bearing (0.0008 - 0.0027 in.)
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Flywheel

® |nspect the friction surface-the surface in con-
tact with clutch disc-for wear and damage.
Most of surface flaws, if any, can be removed
by simple machining. A badly damaged fly-
wheel must be replaced.

® Face runout:
Check the flywheel for face runout with a dial
gauge, as shown in Fig. 4-97. Be sure that
the runout is within the limit.

| 0.2 mm (0.0078 in.)

Limit on runout

7

Trets 2
I. ELLE, 7

gt

Fig. 4-97

® Ring gear tooth wear:
Inspect the teeth for wear and for evidence of
crack, chipping or any other damage. Replace
the ring gear if its teeth are found in bad
condition.

Qil seals

Carefully inspect the oil seals removed in disas-
sembly, examining the lip portion (1) of each oil
seal for wear and damage. Use of new oil seals
in reassembly is recommended.

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

CAUTION:

® Do not bend the belt. Keep away oil and
water from the belt. The belt must be
kept clean,

® The pulleys and belt tensioner, too, must |

be kept clean and free of oil and water,

Fig. 4-99
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4-6. Engine Reassembly

| NOTE: :
® All parts to be used in reassembly must |
be perfectly clean.
® (il the sliding and rubbing surfaces of
engine parts just before using them in
reassembly. Use engine oil (Refer to
page 1—14 ).
Have the liquid packing ready for use.
SUZUKI BOND Mo.4 is specified for the
liguid. Use it wherever its use is specified
| in order to ensure leak-free (oil and
water) workmanship of reassembly.
® There are many running clearances.
‘ During the course of engine reassembly,

be sure to check these clearances, one
| after another, as they form.
Gaskets, “O" rings and similar sealing
members must be in perfect condition.
For these members, use replacement
parts in stock.
Tightening torque is specified for impor-
| tant fasteners-bolts and nuts in the main-
of the engine and other components. Use
torque wrenches and constantly refer to
the specified values given in the text of
this manual. The list immediately follow-
ing is such specifications.
Do not disregard the match marks pro-
vided on parts. Some of them are those
given at the time of disassembly.
® There are many sets of parts, Crankshaft
bearings, connecting rods, pistons, etc.,
are in combination sets. Do not disturb
the combinations and try to see that
each part goes back to where it came
from.

Tightening torque data
This is a list-up of important tightening jobs
identified by parts to be secured:

What to tighten ]—l\. -m Kg-m |
|7 r T o A —
Crankshaft bearing cap bolt | 55- 60 |5.5-6.0
Connecting-rod bearingnut | 28-32 |28-3.2

| Crankshatt pulley bolt 50-60 | 5.0-6.0
Flywhes! bolt 40-45 [4.0-45
Cylinder head bolt 55-60 |55-6.0
Spark plug 20-30 | 2.0-3.0 |

| Camshaft pulley bolt
Valve adjusting nut

[ What to tighten MN.m
Oil drain plug 20-25

| Oil pan securing belt 4- 6

| il filter 10-15 |

| il filter stand 20-25
Qil pressure unit 12-156 |
Timing belt cover balt 3- 4
Cylinder head cover bolt 4- &5
Raocker arm shaft screw 9-12

lc..—nshun thrust plate screw | 9-12

Engine reassembly is the reverse of engine disas-
sembly as far as sequence is concerned, but there
are many reassembling steps that involve meas-
ures necessary for restoring the engine as close
to the factory-assembled condition as possible.
Only those steps will be dealt with,

Crankshaft
Be sure to oil crankshaft journal bearings as
shown.

Fig. 4-100

Thrust bearings for the crankshaft are an item
prone to escape the serviceman’s attention:  be
careful not to leave them out. These bearings go
into place with their oil groove side facing the
crank web.
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Be sure to oil crankshaft journals as shown. Qil seal housing

This housing demands a new gasket: do not re-

use the gasket removed in disassembly. After

bolting the housing to the block, the gasket

edges might bulge out; if so, cut off the edges to

make the joint seam flat and smooth: use a

sharp knife. After cutting, apply SUZUKI

BOND No.4, as shown,

[ noTE:
| Just before mounting the housing, oil the
lip portion of the oil seal.

i, 9y
Fig. 4-102

When fitting crankshaft bearing caps to journals
after setting the crankshaft in place, be sure to
point the arrow mark (on each cap) to crank-
shaft pulley side. Fit them sequentially in the as-
cending order, 1, 2, 3 and 4, starting from

pulley side.
Tightening torque ;E-g%l::gmm
| for bearing cap bolts (40.0 - 43.0 Ib-Ft)

Gradual and uniform tightening is important for
bearing cap bolts. Make sure that the four caps
become tight equally and uniformly progres-
sively to the stated torque value.

NOTE:

After tightening cap bolts, check to be sure
that crankshaft rotates smoothly when
turned over by hand.

Fig. 4-105

Fig. 4-103

434
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il pump

The gasket for oil pump case must be new. As in
the case of oil seal housing, cut off the gasket
edges with a knife to smoothen the joint seam.

NOTE:
Before fitting the pump case, oil the oil
seal lip.

Fig. 4-106

After cutting the gasket edges, apply SUZUKI
BOND No. 4.

Fig. 4-107

Piston and piston rings

POSITION OF PISTON RELATIVE TO CON-

NECTING ROD: The arrow (1. on the crown

points to crankshaft pulley side, and the oil hole

2. comes on inlet port side. See Fig. 4-108.

l NOTE: l
Before pinning piston to connecting rod, |
oil the small end and pin holes, |

. A
o 4 ?.//
)
==
! A
Flywhes M Crankshaft
side NP pulley side
—(2

Fig. 4-108

Before fitting rings to piston, check to be sure
that first ring has RN mark and second ring R
mark, After mounting the three rings, distribute
their end gaps as illustrated in Fig. 4-109,
Remember, the marked side of each ring (1st
and 2nd) comes on top side.

| NOTE:
After fitting the rings, oil them in the
grooves.

L

D
il ring spacer gap m
b -1

N EX

@il ring rail gap

.. Crankshaft
pulley side

©il ring rail ga
15t ring gap bl bl

Fig. 4-109
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Use of the piston ring compressor A (09916-
77310}, Fig. 4-110, is mandatory in inserting
pistons into cylinder block. Using this compres-
sor A, feed the piston and connecting rod
combination into the bore from the upper side
of cylinder block.

Pay attention to these reminders:

@ Point the piston crown arrow to pulley side.

® Be sure that the number (marked on the
crown at the time of disassembly) tallies with
the eylinder number.

Liberally oil the big-end bearings before fit-
ting them to crankpins.

@ Qil the bore just before feeding in the piston.

.

CAUTION:

As the piston and connecting rod combina-
tion goes into the bore, the rod might hitch
onto the cylinder wall or crank journal. In
such a case, do not attempt to force piston
in. If any hitch is felt, look into under
crankshaft to clear the war for the rod.
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Fig. 4-111
Connecting rods
Two stoppers (1. 2, Fig. 4-113 determine the
position of each big-end bearing cap relative to
the big end. At the time of installing these caps,
be sure to locate stopper (1 of cap in the direc-
tion of stopper 2 .
WOTE:
The two stoppers do not coincide in lon-
gitudinal direction: the coincidence is
meant in the direction shown in Figs. 4-112
and 4-113. |

o

Fig. 4-113
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After fitting all three big-end bearing caps, start
tightening them uniformly, being sure to equal-
ize tightness between right and left on each cap.
The sequence here is similar to that for crank-
shaft bearing caps.

r T
Tightening torque 28-32 N.m
bl 2832 kgm
for big-end caps (205 - 23.0 ib-ft)

Fig. 4-114
NOTE:
After installing crankshaft and pistons, as
above, double-check to be sure that the
arrows on piston crowns are all pointing to |
crankshaft pulley side. |

Fig. 4-115

il pump strainer
Bear in mind that 0" ring (1) is often forgotten
and left out in reassembly. Absence of this ring
defeats the purpose served by the strainer.

@
(3
Fig. 4-116

Qil pan

After fitting the oil pan to the block, run in the
securing bolts and start tightening at the center:
move the wrench outward, tightening one bolt
at a time.




Flywheel

The first step of flywheel installation is to check
to be sure that locating pin (1) is studded in the
crankshaft.

Fig. 4-118

Cylinder head
0il valve stems before inserting them into guides.

CAUTION:
Be sure to distinguish between inlet valves
and exhaust valves. The difference is in di-

ameter and marking. Refer to the embossed
marks, shown in Fig. 4-119.
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Inlet valve

]

]
EE Exhaust valve
L2
E § I[ ™
-2 e
(et

1

Fig. 4-120

Each valve spring has top end (large-pitch end)
and bottom end (small-pitch end). Be sure to
position the springs in place so that their bottom
ends come on bottom side.

Fig. 4-121
To fit valve cotters to the groove provided on
the end portion of each valve stem, be sure to
use the valve lifter & (09916-14510): compress
the valve spring with this lifter and mount the
cotter pieces, as shown in Fig. 4-122.

A
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At the time of installing the cylinder head, be
sure to position the head gasket correctly on the
cylinder block. “TOP" mark (1), provided on the
gasket, comes on top side, “IN" mark 2 comes
on inlet manifold side and “EX" mark comes on
exhaust side.

Intake manifold side

1
- Clutch

Crankshafy side

pulley side

Fig. 4-124 & Locating pins

The position the cylinder head takes on the
block is but one, which is shown in Fig. 4-125.
When placing the head on the block, be sure that
it is correctly oriented: the clue is the inlet
ports (5.

Fig 4-125 :
The tightening sequence for cylinder head bolts
is indicated in the photo. Tighten the bolts in
that sequence to the specified torque value: |

= T T T

Tightening torque | 55 - 60 N.m i:
for eylinder head 5.5 - 6.0 kg-m i
bolts (40.0 - 43.0 Ib-ft) :

Fig. 4-126
Camshaft

The camshaft goes into cylinder head from
distributor gear case side. Before inserting it,
be sure to oil its journals.
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Be careful not to leave out the thrust plate 1
when installing the camshaft. After setting this
shaft in place, with its thrust plate properly fit-
ted, turn the shaft by hand to be sure it rotates
smoothly.

Fig. 4-128

Rocker-arm shafts

CAUTION:

Before installing the rocker-arm shaft on
the head, be sure to locate the crankshaft
keyway 2 in the 50° — 70° angular range,
as shown in Fig. 4-129,

This crankshaft position is necessary
because, if its keyway is in any other
angular position, some valves will touch
piston crowns, possibly resulting in
damaged valves or piston crowns. Keep
crankshaft in that angular position until
the job of adjusting the timing belt tension
is completed.

|
r'.:\—. \ T_" i
® A

i

I
LD .

: d-ln
Fig. 4-129
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The two rocker-arm shafts are identical, there
being no need to distinguish between the two.
However, each shaft takes but one position in
place. See Fig. 4-130.
® On the inlet side, the stepped end @ comes
on camshaft pulley side.
® On the exhaust side, the stepped end 4 comes
on flywheel side.
NOTE:
Qil rocker-arm shafts just before installing
them.

Inlet valve side
g | e . y

Flywhael side

§ 0 L o/l

Exhaust valve side

Flywheel side

Inlet side ¢ ; Exhaust side

Fig. 4-131
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As to the positions of rocker arms and springs
on each rocker-arm shaft, refer to Fig. 4-132.
“Camshaft pulley side” is meant by *“1":
“distributor gear side" by "'2"",

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 installing it, be sure to angle it as
shown in Fig. 4-133.

ﬂ' g'\“'ﬂ;

 SN[sYfe -

Timing belt inside cover stud bolts

When reinstalling the stud bolts to eylinder
head, apply SUZUK! BOND MNo. 4 (99000-
31030) to the threads of these screws, because
the bolt holes for the two extend into the
interior of cylinder head.

Fig. 4-134

Crankshaft timing belt guide
This guide takes its position on crankshaft as
shown in Fig. 4-135. 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.

Timing belt

pulley side Cylinder block side

Fig. 4-135
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Camshaft timing belt pulley

This pulley has a two-point mark
that the marked side faces the timing belt out-
side cover. When installing the pulley, bring this
mark on timing belt outside cover side and
index it to the camshaft keyway (2 . Secure the
pulley in this position.

i) to show

CAUTION:

Before installing the pulley as above, check
to be sure that crankshaft keyway @ isin
the 50° — 70° range, as shown in Fig.

4-136.

Fig. 4-136

Timing belt (valve timing adjustment)

A certain sequence must be followed installing

the timing belt. Here's the sequence:

1) Put the tensioner and the spring together
before installing them as one to the timing
belt cover. Tighten the bolt and the nut to the
extent that the tensioner can be moved by
hand easily.

NOTE:

When carrying out the above job, make
sure to loosen each lock nut and then each
valve clearance adjusting screw so that the
camshaft and the pulley can rotate freely.
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Fig. 4-137

2) Camshaft timing belt pulley has another
punch-mark @4 , which is located on the
radial line passing th}ougr1 the punch-mark

1) mentioned above. MNow, timing belt
inside cover has an embossed mark (5 .
Turn camshaft timing belt pulley to the
position where mark (4) meets mark (5 .

3) The inside cover has another embossed
mark (& . Turn crankshaft to match key-
way @ of crankshaft timing belt pulley to
mark & .

CAUTION:
Never attempt to turn the crankshaft until

mark 4 is indexed to mark ‘5 .

Fig. 4-138



Fig. 4-139

4) You now have the two pulleys correctly
related to each other in angular sense.
Under this condition, put on the timing
belt in such a way that portion of belt indi-

| cated as (7) is free of any slack.

5) After putting the belt, hook the spring on
the bracket as shown in Fig. 4-140. The
spring, with its own tension, adjust the belt
tension to the specified value.

Rotate the crankshaft clockwise fully twice
and tighten the bolt and the nut to the
specified torque.

[ NOTE:

® Apply THREAD LOCKCEMENT SU-
PER 1342 (99000-32050) to the screw
part of the tensioner bolt.

® Make sure to tighten the bolt first and
then the nut.

.Tightening torque | N.m

kgm | Ibt
for tensioner bolt ——— - : ool |
and nut 15-23 1.5-2_3_1].0-16.5
CAUTION:

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

L Auiidl

Fig. 4-140

6) Check to be sure that the tension is within the
specified range when pushing the belt at the
mid point between camshaft and crankshaft.
Timing belt
tension “L"

55 -6.5 mm
(0.22-0.26 in.)

_._.__.—_; I kg 6.6 Ib)
Push gauge

Fig. 4-141

7) After adjusting the belt tension within the
specified range, adjust each valve clearance to
the specified value.
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Valve clearance adjustment
The method of valve clearance adjustment is
conventional. It is accomplished by means of ad-
justing screw (B . Nut (@ is for locking the
screw. Use a feeler (thickness) gauge to measure
the clearance between screw (8 and stem 0
when the rocker arm is turned up all the way.
T T
Valve clearance | |ntake |
specification -
(when cold)

L O ]

| 0.13- 0.18 mm
Exhaust | (0.005 - 0.007in.)

| |

= - - 1

Fig. 4-142

If the engine has been disassembled, it is abso-
lutely necessary to check each valve clearance
and set it to the specification, as explained
above, upon engine reassembly.

CAUTION:

When checking the valve clearance, be sure
that the rocker arm is off the camshaft
cam. The clearance reading is meaningless if
the arm is riding on the cam. Stick to this
rule for each valve.
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Distributor gear case

Bolts (1 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.

Fig. 4-144

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
stroke), and insert the distributor into the case,
with center (@ of distributor rotor lined up
with embossed mark @ of distributor housing,
as shown in Fig. 4-145,



e e

[ NOTE:
For the checking and adjusting steps on [
ignition timing, refer to the section dealing
with the ignition systern, page 9—9.

CAUTION: 1
| Where the distributor gear case has been |

removed, it is necessary to fill in 60 cc i
(2.03/2.11 US/Imp oz} of engine oil after ‘

re-installing the gear case.

Pour this much oil in through the distribu-
tor mounting hole. The gear could develop
trouble if this step is ignored.

r

Fig. 4-145

Water pump pulley
Be sure to position the pulley as shown in Fig.
4-1486,

Fig. 4-146

Alternator
The water pump drive belt, 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 alternator
pulley. To vary the tention for adjustment, dis-
place the alternator in place.

; _ [10-15mm (0.4-0.6
pruve belt tension | in.) under 10 kg
{in terms of belt

| .01 humb
deflection as shown) | 22/0/\bythum J
|

1

[
pressure

Fig. 4-147

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-

Fig. 4-148 B Flywheel stopper (09916-97820)
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Mounting the Engine

Engine mounting torque rod

Install the torque rod between the engine and
the body using care for the following. Its im-
proper installation may cause abnormal vibra-

tion and noise.

When tightening bolts (3 , slide and adjust it in
the ellipse holes @ so that the torque rod is
right angle to bolt 2

Tighten bolts (@ before tightening bolts (1) and
2

Fig. 4-149

Clearance D" of each slit of the torque rod big
rubber side should exceed 2 mm (0.079 in). If
not, loosen nut & and adjust torgue rod length
“C" to obtain a correct clearance,

Fig. 4-150

446




5—1. Description

This carburetor is of Solex type provided with two venturis, primary and secondary, and among its
component parts as shown below are an acceleration pump which operates when accelerating, a fuel cut

solenoid valve which helps prevent engine run-on and a depression chamber which actuates the secondary
throttle valve.

(8.

(1) Solanaid (2 Aceelerating pump (31 Pilat serew

4 primary pilot jer (5 Depression chamber (B) Fioat chambar upper cover
(INeedia valve (B Primary main jet () Secondary main |et

11 Fiom 11 Secandary pilot jet {7 Carburetor body

Fig.5-1

5—2. Carburetor Specifications

Item Primary Secondary
Throttle bore diameter 24 mm (0.94 in) 30 mm (1,18 in)
Venturi diameter 18 mm (0.71 in) 22 mm (0.87 in)
Main jet # 88.8 #1325
Main air hole No.1 0.5, No.2 04 1.2
Pilot jet #40 7 65
Pilot air hole - No.2 1.8, No. 1 1.5 1.6




5-3. Carburetor Operation

Float chamber

The float chamber with its needle valve is a vessel receiving the fuel from the fuel pump and holding it up
to a certain constant level. The float responds to the up-and-down movement of fuel surface and actuates
the needle valve.

Slow speed circuit

When the engine starts to run, the fuel in the float chamber flows out through main jet (1) and reaches
pilot (slow) jet 2 . There, incoming fuel is metered and mixed with the air metered at pilot (slow) air
holes No. 2 19 and No. 1 20, This air-fuel mixture is sprayed out from bypass port (3 and idle port @ .
During idling, the mixture is sprayed out mainly from idle port @ and mixed with the air flowing into
the main bore. Thus, the air-fuel mixture can be made leaner or richer by tightening or loosening the idle
mixture adjusting screw respectively.,

NOTE:
Bypass screw (& adjustment in your market is prohibited. The bypass screw (5 is used only within
[ the assembly process of a new car in our factory to control idle mixture.

Fig. 5-2
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High speed circuit

[Primary circuit]

When the accelerator pedal is depressed from the idle speed position {wider opening of the primary
throttle valve), the fuel in the float chamber is metered at primary main jet (1 and flows into primary
bleed pipe @ . There, it is mixed with the air metered at primary main air holes No. 1 @& and No. 2(7.
This air-fuel mixture is sprayed out into the inner venturi 9 through the primary main nozzle.

Fig. 53

[Secondary circuit]

When the primary throttle valve opens wider than in the above primary circuit (about 40%), the boost
pressure about 7 mm Hg (0.275 in Hg) develops in the primary venturi. The boost pressure, being
transmitted through the hole 10 provided in the primary venturi, surpasses the spring force in the de-
pression chamber and pulls up diaphragm i1 as shown in the illustration.

In accordance with this movement of diaphragm, secondary throttle valve 12 opens as they are inter-
locked by way of the rod and lever. In this state, the fuel which has passed through secondary main jet
13 reaches secondary pilot jet 14 . There, it is metered and mixed with the air which is metered at
secondary pilot air hole 15 . This mixture is sprayed out of bypass port @ .

When the boost pressure in the primary venturi gets higher and boost pressure develops in the second-
ary venturi, too, the secondary throttle valve opens wider {mare than about 5°). In this state, the fuel
metered at main jet 13 and the air metered at secondary main air hole 18 are mixed in bleed pipe 17,
Then this air-fuel mixture is sprayed out into the secondary venturi.

5—+4



Primary side Sscandary sida | |

' |
i ‘ Secondary side

Ditpresgion shember

Primary :
thrattle valve -

Fig. 54

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 idling. The actuating lever of this pump is linked to the primary throttle shaft so that, as primary
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 primary venturi.

With the accelerator pedal released, the diaphragm is set back to the original position with the pump
spring. In this state, the fuel in the float chamber opens up the inlet check valve and enters the pump

chamber.

Primany side
| P T

]
Qutlet check | I‘ ‘
Willva ks

Acoalormting bump
membrane

{

Pumg nozzle

___r,,.-""

HAccolarating pump
chamber Primary throttle
valve

Accolerating
Pump lever

Fig. 55



Solenoid valve

This is to prevent engine run-on (the engine doesn’t stop at the ignition key OFF), With the ignition
key turned ON, current flows in the solenoid coil which generates magnetic force. This pulls the nee-
die valve and opens the passage for slow mixture. On the other hand, with the ignition key turned
OFF, magnetic force disappears and the needle valve is brought back to the original position with the
spring in the solenoid valve. The closed passage cuts off slow mixture, thus preventing engine run-on,

Fig. 5-6

Fuel return system

A fuel return circuit is provided in this carburetor in order to avoid “vapor locking” of fuel. How
“vapor locking” is avoided will be explained: When the fuel level rises in the float chamber, its float
valve closes; and, as the level falls, the valve opens. With the valve closed, the incoming fuel (delivered
under pressure by the pump) finds its way through the sidewise hole provided in the top part of the
float valve anchoring point and flows through the passage drilled out through the float chamber wall
and around the acceleration pump chamber and back to the fuel tank filler. This arrangement allows
the fuel pump to keep on delivering fuel. For this reason, the incoming fuel for the float chamber is
always “cold” and cools the acceleration-pump chamber by flowing past its chamber, thereby sup-
pressing the conditions leading to vapor locking.

5—6
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5—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 pilot jet is usually responsible for
erratic engine idling. 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 bodv.

Fig. 5-9

Choke valve

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

g 58

MNeedle valve

The conical tip of needle valve is subject to wear
as this tip seats and unseats in the normal
operation of the needle valve. When the needle
valve is in closed condition, this tip is 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.
5-9, must be replaced. Remember, a clogged or
poorly seating needle valve is usually accoun-
table for "overflow."

Fig. 5-11 Choke valve {with knob pushed in fully)




Depression chamber

With the engine stopped, check the diaphragm in

the depression chamber for breakage according

to the following procedures,

1} Keep the primary throttle valve open more
than 40°,

2) Pull out the boost hose on the depression
chamber from the carburetor body side.

J) Maintain a certain negative pressure in the
chamber by sucking air out of the boost
hose.

If the secondary throttle valve doesn’t open or

comes to close gradually even if it opens, the

diaphragm in the depression chamber is defec-

tive and needs to be replaced.

Throttle lever

Carburator body

Deprassion bl
chamber Boost hosa

Fig. 5-12

Accelerator and choke cables

Inspect these cables for wear and tear, and check
to be sure 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.

NOTE:

Install the choke cable to the carburetor
body with the choke knob pulled out
about 7 mm (0.27 in.). If this is not done,
the choke valve may not return completely
to the original position.

Fig. 5-13

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,




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. 515

Fuel level adjustment

To see if fuel level is properly maintained, float
height should be measured according to the
following procedure,

At first, remove the float chamber upper cover
from the carburetor body. Invert the cover and
hold up the float by hand and lower it gradually.
Just when tongue (1) touches needle valve (2,
measure the distance A" between the bottom
of the float (which is upside in this state) and
the mating surface line of the upper cover and
the carburetor body. If the measurement is 35
mm (1.38 in), the fuel level is satisfactory.

NOTE:
The gasket must be removed when taking
measure of A",

Float height

specification “A" 35 mm (1.38 in)

5—10
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Fig. 5-16

If the measurement is less than specified value,
insert the washer between the float chamber
upper cover and needle valve so that the speci-
fied value can be obtained.

Thickness of fI;at ieuel adjust-
ing washer
(Parts No. 13378-73000)

0.3 mm
(0.0118 in)

NOTE:
If the measurement is more than specified
value, bend the part @ of the float arm
indicated in Fig. 5-17 so that the specified
value can be obtained.

- Never bent the part @ of the float arm
touching needle valve.

Float




Idle speed and idle mixture adjustment

NOTE: |
Requires external tachometer.

As preliminary steps, check to be sure that:
® Coolant temperature is approximately 82° C
(180° F).

75 - 105 C (167 - 221 F)

Fig. 518

e Choke valve is in the full-open position,

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

® The ignition timing is within specification.

® Fuel level in the carburetor should be specifi-

cation,
® The air cleaner has been properly installed

and is in good condition.

[Idle speed and idle mixture adjustment]

Adjust idle speed by repositioning the idle speed
adjusting screw (1) , making sure the engine idles
steady at 950 r/min [rpm).

Idle mixture adjusting screw (2 generally needs
no adjustment. However, when the adjusting
screw is removed to overhaul the carburetor, ad-
justment is necessary as follows:

Tighten idle mixture adjusting screw (2) fully and;
gradually untightening it, set the screw at a posi-
tion where the engine speed is the highest (best
idle). Then, readjust the engine idling speed 10
850 r/min (rpm) with idle speed adjusting screw
1.

CAUTION: ' |

® When cars are used in countries where
exhaust gas requlations are in force,
check the exhaust gas with an exhaust
gas tester. If gas exceeds the value
specified in the regulations, adjust the
idle mixture adjusting screw 2 .

Engine idling speed
Il specification

950 + 50 r/min {rpm)

- ST Ir'
L

o

: A ° . 4 '”“"-==‘.r_r'-" i
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-1, AirCleaner

Servicing

This air cleaner element is of dry type.

Remember that it needs cleaning according to

the following method and interval.

1) Take out the cleaner element 1 off the air
cleaner case.

=
=

Fig. 6-1

2) Blow off dust by compressed air from inside
of element,

NOTE:

If the element are heavily dirtied, wash it in
household type detergent. After washing,
rinse the detergent out of element, and dry
it completely,

Household type detergent

. b
¥ J. _:/— /
Fig. 6-3 - /

Paved-road: Every 10,000 km (6,000 miles)

Clean Dusty condition; Every 2,500 km
{1,500 miles) or as required

Replace | Every 40,000 km (24,000 miles)

NOTE:
More frequent replace if under dusty driv-
ing conditions.

Air cleaner case
When installing the air cleaner case cap, align the

arrow markes (1 and 2 .




Use of the selector lever

A mispositioned selector lever can cause the car-
buretor to get "iced"” in freezing weather or the
engine to overheat in hot weather. Position this
lever according to the atmospheric temperature,
i.e., in WINTER position when outside tempera-
ture is 156°C (59° F) or below, or in SUMMER
position when the temperature is above that
level.

Warme-air selector lever position

Atmospheric temporaturs | Liwver pasition
15°C I59°F) or below | WINTER
Above 158°C (59°F) _ SUMME R




6-2. 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.

As this fuel pump is of non-disassembly type,
replace it as an assembly unit if it is not in good
condition.

"~ Fuel pump EP'Eﬂifil::iliinns
| | L=ty :
om0 OB
- | 0.2 litres/minute or
F
| ump capacity | i - 2,000 rionto |

= |

| = ===

Fig. 6-6

Fig. 6-7

Removal

1) Disconnect the inlet and outlet hoses from
the fuel pump body.

2} Remove the fuel pump by loosening the two
bolts.

CAUTION:

Engine oil will come out of the distributor
drive gear case when the fuel pump is re-
moved from the case. Never allow this oil
to find its way into the transmission case.

Fig. 6-8

Inspection

® Check the fuel pump diaphragm for breakage,
The diaphragm is in good condition if there is
no evidence of gasoline leakage where the
fuel pump is installed. (See Fig. 6-9)

Fig. 6-9



® Check where the rocker arm of the fuel pump
and the cam of the camshaft contact for
uneven wear,

S
m__

Fig. 6-10

Important step in installation

When piping the fuel pipe after installation of
the fuel pump, connect the hose coming from
the fuel filter with the pipe on the “IN* marked
side of the surge tank.

6—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 can be disassembled.

Upper cass

™ Filter alement
3

Lowor caso
Fig. 6-12

Servicing and installation
Clean or replace this fuel filter element periodi-
cally according to the following.

Clean Every 10,000 km (6,000 miles)
Every 40,000 km (24,000 miles)

Replacement

[Fuel filter element cleaning and replacing)

e Separate fuel filter to upper case and lower
case and air-blow to clean upper case from its
outlet pipe side, and also clean the lower case
inside.

NOTE:
Do not separate filter element and filter
upper case at this point.

Upper case Air gum

Fig. 6-13

6—5



NOTE:

® Whenever replacing the fuel filter ele-
ment, replace the gasket, and then clean
the lower case inside.

® When putting together upper case and
lower case, pay attention to direction of
outlet pipe and inlet pipe,

e Make sure that matching marks on the
fuel filter case and plate match accurate-
ly before tightening.

® Each of 3 screws should be tightened
uniformly and sequentially at the same
torque.

NOTE:

Matching marks The fuel filter as shown below has been
fitted from 81 late June production. This
filter can not be disassembled. It is of cart-
ridge type, consisting of a filtering element
j in a plastic case,

Fig 6-14

WARNING:
After installing fuel filter, check to ensure
that there is no leakage of gasoline.

Fig. 6-15, shows the fuel filter in its correct Fig. 6-16

posture, with outlet 1) coming on top side and : - :
inlet (20 on bottom side. Remember the relative Astfur tl*:!:lu:mll:‘sltﬂr, mrzl.mﬂ that;u E:rf::ter
positions of inlet and outlet when piping the :::"'r PArOdicalilescaicing A0 the Tolidw-
filter. :

Every 40,000 km
Replacement (24,000 miles)




7—1. Description

The 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 is used. For the radiator, a
tube-and-fin type, large in heat dissipating capacity, is used.

The thermostat is of wax pellet type, accurately responsive to temperature changes and durable in con-
struction. |t maintains the coolant temperature within a narrow range during operation,

1—2. Cooling Water Circuit

The thermostat remains in closed condition - its valve is closed - when the coolant is cold. Under this con-
dition, the coolant being pumped flows through the circuit comprising cylinder block, cylinder head, inlet
manifold, 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 95" 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 flow through the radiator and back to the pump, releasing the most of heat
to the atmosphere through the radiator core.

Hadiator

FL '-.-l\lll"'-J.""l:I
—<S Il
| P~ L Fadiator inlet hose
o pL'_.-'I 1 S
.,i'.ﬁ. |.|""--:l i
; 1 | Water tharmastat cap
Ry Il 9
';li\m'f“-' i s
L 1| :
|..;r | i'!lt l L:I' L ‘Hqﬂl""'\-\.
v (7404 + =)
4" '“ -"'I ‘l""l % e
] .:fll > ,.::,‘—' {1 P— b— | -
W1 b RSN )
e — O
475 L

Heater outlat hows

Radi e e S
hmi‘tur autlat . i i
S

& 'IL %
Radiator outhet @?f
pipe Heatar infat
hose .

Heatar valve




71—3. Removal

Coolant draining
Loosen the drain plug 1© on the radiator to
empty its water side.

Fig. 7-2

The drain plug 21 for engine water jackets is
located below the exhaust manifold. To change
the coolant, or to drain the jackets for one rea
son or another, loosen this plug, too.

Radiator removal
1) Remove the front grille.

Fig. 7-4

2) Disconnect each water hose at the joint,

Fig. 7-5

3] Disconnect the lead wires at the coupler and
the thermo switch.
4) Remove the radiator,

.-.-—_.-'-1—. .1
(F

Fig. 7-6



Water pump removal

The water pump can be removed without taking
down the engine from the body. Remove the
pump in the order of Fig, 4-12, 4-14, 4-15, 4-17,
4-18, 4-19, 4-20, 4-21, 4-22, 4-23, and 4-25 in
the volume on Engine, group 4.

CAUTION:
Carefully study the “Caution” items for
each of above figures.

When installing the water pump, refer to Fig.
4-135, 4-136, 4-137, 4-138, 4-139, 4-140,
4-141, 4-142, 4-143 and 4-147,

7—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 otherwise
spill out by overflowing. The excess is due to
coolant expansion caused by temperature rise.
When the coolant cools down, its wolume
contracts, and the coolant in the reservoir
returns to the radiator.




Thermostat

The temperature-sensitive material in the ther-
mostat is a wax pellet. It is hermetically con.
tained in a metal case, and expands and con-
tracts according as the coolant temperature rise
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
bleed valve is provided; this hole is for venting
out the gas or air, if any, that has accumulated
in the coolant circuit,

Thermostat functional specifications
Te ture at which : oy
mpEra_ure at whic 82°C (179" F)
valve hegms to open
Temperature at which

valve becomes full open 9 C (203 Ei
Valve lift 8 mm (0.31 in.)
Tharrrmostat
Fig. 7-8

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.

Of 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 pres-
sure rises by 0.9 kg/em: This means that the
coclant’s boiling temperature is substantially
above 100" C (212°F) - if the coolant is straight

Water - and that, under normal running condi-
tion, 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. |f the pressure should be allowed to
keep on falling, there happens the danger of
coolant pipes and radiator cores becoming sub-
jected to a large collapsing pressure: the pipes or
radiator cores or any weakest point might give in.
The negative-pressure valve opens in such a case
to admit atmospheric pressure into the coolant
circuit, thereby avoiding a build-up of nenative
pressure,

The cap has its face marked "0.9”, which means
that its pressure adjusting valve opens at 0.9
kg/em?

Radiator tank cap

Onerating prossure adjusting valve

Fig. 7-9

Radiator tank cap

Oparating vaawum valve

Fig. 7-10

Water pump

The pump rotor is supported by a totally sealed
bearing. The seals are of high-durability 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.



Fig. 7-17

Requirements on coolant
The long-term 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 in sili-
cate and mineral contents. Scales are poor heat

conductors.
oy

Use of water high in acid concentration is just as
bad; such water promotes rusting. For similar
reasons, river water, well water, not to mention
sea water, are not fit as engine cooling 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, it is rec-
ommended that GOLDEN CRUISER 1200
(which is included as a regular item in the sup-
ply of materials from SUZUKI) be added to the
cooling water in a proportion determined by the
lowest atmospheric temperature expected.

Standard vehicles is shipped from the factory
with its cooling circuit filled with a 30 % solu-
tion of GOLDEN CRUISER 1200: this solution
does not freeze down to -16° C (3" 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.

7—6

GOLDEN CRUISER 1200 - "Anti-freeze and

Summer Coolant™ - its effects and use

(1) Effects of GOLDEN CRUISER 1200
coolant.

(a) Its freezing temperature is much lower
and depends on the concentration of
GOLDEN CRUISER 1200. It is an anti-
freeze coolant.

(b) It does not corrode the metal surfaces of
the cooling circuit. It is an anti-corrosion
coolant.

(c) It does not develop foam or bubbles. It is
a foam-inhibited coolant.

(d) It stands long usage. The renewal intervals
1s much longer.

Fig. 7-12




{2} How to proportion GOLDEN CRUISER 1200 to cooling water
GOLDEN CRUISER 1200 is a multi-purpose anti-freeze compound. Its agueous solution as engine coolant
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 W -9 -12 -16 -20 -25 -30 -36
Temperature 'F 16 10 3 -4 -13 -22 -33
GOLDEN Emf"S' % 20 25 30 35 40 45 50
ER concentration
. 070/ | 0.88/ | 1.05/ | 1.23/ | 1.40/ | 1.8/ | 1.75/
= FS S | 280 | 282 | 245 | 227 | 210 | 182 | 175
potind to cooling US pt. 1.48/ 1.86/ 2.22/ | 2.60/ 2.96/ | 3.34/ 3.70/
o 592 | 554 | 518 | 480 | 444 | 406 | 3.70
impit 1.23/ 1.55/ ‘ 1.85/ | 2.16/ 246/ | 2.78/ 3.08/
| 4,83 461 | 4.31 4.00 3.70 | 3.38 3.08
NOTE:
Remember, the radiator capacity is 3.5 litres  (7.40/6.16 US/Imp.pt.) which includes the reservoir
tank capacity of 0.6 litre (1.27/1.06 US/Imp. pt.)

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:

Warer rermporature meater

Barrery

c

Fig. 7-13

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 element
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 cur-
rent increases, thereby deflecting the indicating hand wider.

The regulator is a means of maintaining a constant current in the circuit for each ohmic resistance state of
the thermistor, and does so function under the varying valtage condition of the battery.

Water temperaiurm e

1—7



7—35. Cooling System Services

Thermostat

If the thermostat valve is suspected of malfunc-
tioning, check first the possibility of some for-
eign matters being stuck on the valve seat to
prevent the valve from seating tight. Next, check
the thermostatic movement of the wax element
in the following manner:

Heat water in a pan by placing the pan on a
stove, as shown in Fig. 7-14. 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. lmmerse 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.,

If the suspended unit 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
thermostat 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 & unit,
if re-used, will bring about overcooling or over-
heating tendency.

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

Fig. 7-15

Water pump belt

This belt drives both alternator 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.

Belt tension
| specification

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

NOTE:
When replacing the belt with a new one,
adjust belt tension to 8 - 10 mm (0.2 -0.4

in.}.




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 bait,

A |oose belt, or a belt tending 1o break off or
otherwise defective, is often the cause of engine
overheating. Because of the importance of this
belt, it is strongly recommended that the belt be
replaced at regular intervals even when the belt
looks satisfactory in appearance.

Belt replacement
interval

Two years
(recommended)

Radiator

WARNING:

When the water temperature is still high,
loosen the radiator filler cap slightly with a
| cloth placed over the cap, and remove it
after the water temperature has cooled, |f
the cap is removed while the water is hot,
hot water will gush out and may cause
burns.

If the water side of the radiator is found exces-
sively rusted or covered with scales, clean it by
flushing with the radiator cleaner compound.
This flushing should be carried out 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.

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

Radiator flushing
interval

Two years
(recommended)

= .

: .
]

Fig. 7-18

Coolant level

Cooling water in service decreases its volume
gradually on account of progressive loss due to
water evaporation., Check to be sure that the
water surface i1s up to anywhere between FULL
and LOW marks on the reservoir tank. The user
should be reminded of the need to daily check
the water level.




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.

7—10

7—6. Important Re-installing Steps

Filling up the cooling system

Park the machine on a flat level floor, and fill in
until you 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 until its surface
shows up again in the filler, and fill up the reser-
voir tank, raising the surface to FULL mark.




7—7. Cooling Blower Motor

Circuit of the cooling blower motor is shown

below.
B Jw
Cooling Fuse box
balowor motor ¥
LY
i
B ——{15A}—
d Wiain
Aadiator fan e switch
therme switch C
Wi/ eI
— W= 30A
Main fuge
Battary
B ... .Black BAW. . Black with white traces
¥, .. Mellaw W, .. While

WiBI . White with blue tracer

Fig. 7-22

When the water temperature goes up to 86-80 C
(186 - 194" F), the thermoswitch of the cooling
blower motor is switched on, and the motor
starts to run. When the water temperature falls
to 81 -85 C (177 - 185°F), the blower motor
stops.

The blower motor forcibly cools the engine
when ambient cooling is insufficient: for ex-
ample, in the summer, when running up a long
slope at low speed or running for a long time at
low speed, elc.

Inspection

Radiator fan thermo switch

1) Remove the thermo switch from radiator.

2) Heat water in a pan by placing the pan on a
stove, as shown in Fig. 7-23,

3) Immerse the switch in hot water keeping the
coupler joint part (1 above the water surface.

4) In the above 3) state, connect the tester ter-
minals & and & with the coupler joint
part and check for continuity. If the switch
conducts when the temperature of the hot
water rises as high as 86 - 90°C (186 - 194°F)
and it doesn't when the temperaturc falls
down to 81 -85°C (177 - 185°F), it is in good
condition,

Tharmo switch

Temparature gauga

Fig. 7-23
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8—1. Description

The car heater is of a hot water type and operates quietly. The air is heated by the engine coolant and the

warm air is blown into the car interior by the blower motor.
The blower motor is driven electrically, independent of engine speed, and operates effectively even when

the engine speed is low.

Fig. 8-1




e —

8—2. Electrical Circuit

The circuit diagram (F ig. 8-2) shows how the blower motor is controlled. Turn the main switch to “ON",
pull the fan switch knob out one step, and voltage is applied across the blower motar. The current is
small because of the resistor provided in the circuit (indicated as “fan resistance” in the diagram).

Under this condition, the blower runs slowly. By pulling the fan switch knob fully out, the battery
voltage is applied across the blower motor, a large current flows and the blower motor runs at full speed.

D Main switeh
8w C—sa— - em-@\nj—l
Heatir fan m W/BI
MOT0r FEEisTa
i_'__']'"_'_'_'l Fuse box
| : | <
I ‘I | Main fuse |1©
|
| | i
] !
I I | .
—L L T gp—
BI/R | R | -
BIry Hemtier fan =
s imr Bitiory
T 1 -*
1
OFF
' OO
e O
Heater fan switch | [RTRR Blue
B.... Bisck
|y ey Whipe
BAN. .. Black with white tracer
BI/R .. Blus with red trocer
BIfY | . Blue with yvellew tracer
WIBI . . . White with blug tracor

Fig. 8.2
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8-3. Removal

Fan resistor

The fan resistor has been installed on the right
. side of the heater box. Disconnect the lead wire
{ at the coupler and remove the resistor from the

| hox.

Heater radiator

1) Unscrew the drain plug at the bottom of the
radiator and drain the cooling water.

i
|
Fig. 83
L 2} Detach the heater hoses (2 pes) from the
I.' heater radiator,
|
|
I|I
1]
|
|I |
|
|
’ |
|
|| |
1 'I
I,‘ |
N | 3) Remove the heater box.




8—4, Heater Services

Fan resistor

This resistor is on the heater case right side. In-
spect it for signs of cracking or breakage and
replace it as necessary. T the blower motor will
not run or when you replace the existing resistor,
check to be sure the total resistor has an ohmic
resistance of about several ohms. Use a circuit

tester for this purpose.

Fan resistor specification

Several ohms

Fig. 85

Fan switch

Using a circuit tester, check this switch for cir-

cuit continuity:

= B
1l O -
3 O——=0
OFF
Yellow Blue/red Blue

Heater hoses
Check the heater hoses for the connection con-
dition, breakage, cracks and other damage and
replace if necessary,




9—1. Description

The principal components of the ignition system are, as shown in the circuit diagram of Fig. 9-1, 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 battery flows through the primary winding and then the contact-breaker; the contact
point 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 distributor passes sequentially to the three spark plugs to fly a spark
across the gap in each, one plug a time.

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

The resistor, connected in series to primary winding, serves to reduce the inductance of primary winding
50 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. Examine
the cords for torn insulation and for evidence of grounding,

N\ = =
—O _I /J\ Btalcet Cristeibastar
|

Q
Main switch g J
f

3-

lgnitian call

Eattery

Spark plug




9—2. Description of Components

Distributor

Fig. 9-2 shows the distributor unit in section to expose its internal mechanisms to easy viewing. The
shaft is driven from engine camshaft through worm gearing, and rotates once for every two revolutions of

the crankshaft,

Inside the cap are three side electrodes (for spark plugs) 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 is opened, and is due to, so o say, the inertia of electric current. The object

served by the condenser is obvious; it is to prevent the point faces from getting burnt by sparking.

The ignition is advanced automatically by centrifugal action and by the difference between carburetor
vacuum and atmospheric pressure. How the advancer operates will be described in reference to Figs. 9-4,

9-5, 9-6 and 9-7.

Distributor data

Cam dwell angle

§2° +2°

. Condenser capacitance
|_ lgnition timing

0.25 microfarad

10° B.T.D.C. below 950 r/min

| Number of gear teeth

13 a [T

Direction of rotation

Clockwise, as viewed from top

Centar slectrode

Fig. 9-2

Side nloctroda

Vacuum cantral wonif




Ignition coil

The ignition ceil is a sort of miniature tarnsfor-
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 (voltage] in secondary winding (in a
greater number of coil turns). These live parts
are housed in a tight, insulator case topped by
the cap mentioned above. Note that the cap has
three terminals: one high-tension terminal and
two low-tension terminals.

High-tengion terminal

Primary terminal

Primeary winding

| Secondary winding

Fig. 9-3

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-
tomn 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.

9—4

Crank angie

(& Tyer acheanca)

{Before acdvancel

ADVANCE CHARACTERISTIC
(Contrifugnl governor)

il g

0 1,000 2000 3000 4000 5000 6,000
Enging speed r/min [rpm)

Fig. 8-5

Vacuum advancer

When the engine is in lightly loaded condition,
the amount of fuel being supplied to it is not
much and, needless to say, throttle valve is open
but a little, so that the vacuum in the inlet mani-
fold side of the carburetor is high.

For fuel economy, it is desirable to advance the
ignition when the engine is burning a small
amount of fuel. The vacuum advancer utilizes
the high vacuum to produce a force for actuat-
ing the advancer rod in order to angularly dis-
place the breaker plate,

NOTE:

The vacuum advancer starts working to
produce the advancing foree when throttle
valve is 5° to 6° open as measured from its
fully closed position.




The diaphragm is spring-loaded. With a high
vacuum, the differential pressure acting on the
diaphragm causes to overcome the spring force
and move in the direction for pulling the
advancer rod. The rod so pulled turns the breaker
plate counterclockwise (counter to the direction
of distributor shaft rotation) to advance the igni-

tion.

Fig. 9-6

= 20°

E

? 40°

P=
0 100 200 300 400
Vacuum [-mmMHgl

Fig. 9-7

Spark plugs
Each new machine shipped from the factory is
fitted with standard plugs.

| Hottype | Standard
NGK BP GEA BP BES
Nippon Denso WI14EX-U | WIGEX-U

c by L _—— Insulator

Center slectrode — 7 .

Fig. 9-8



9-3. Maintenance Services

Distributor cap

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

A wider spark gap in the plug, a conditin 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. 8-

Distriburtor driven gear

Inspect the gear teeth for 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
a case, can be corrected by replacing the driven

gear.

Fig. 8-10

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
engine.

0.7 =08 mm

frp W 1 0.027 ~ 0.031 in.)

Fig. 9-171

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 most 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 each case but the last one showing a pair of
properly aligned, smooth faces. Wear or burning
is hard to 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-
tween distributor and ground) for continuity by
using a circuit tester as shown. Since the con-
tact point is open, the tester should indicate
discontinuity (infinitely large resistance); if con-
tituity is noted, it means that there is a fault
somewhere along the primary circuit, which
could be in-condenser or elsewhere,

Fig. 9-13 (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 con-
denser not meeting the following capacitance
specification must be replaced:

Condenser capacitance
specification |

0.25 microfarad

Fig. 8-14 2) Open (3) Push

Ignition coil

(1) Sparking performance test

The purpose of this test is to see if the ignition
coil 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.
Use of the electro tester is assumed for this test,
With the ignition 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 if
the sparking is stable, without any misses. In
the use of the electro tester for this purpose,
do not enlarge the three-needle gap wider than 7
mm (0.27 in.)

Fig. 9-15



{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 below, the coil may be judged
to be in good condition. Take readings when the
coil is hot, about 80°C (176°F); this is because
we are interested in the performance of the coil

CAUTION:

After aligning marks | and 2 , remove
cylinder head cover to visually confirm that
the rocker arms are not riding on the cam-
shaft cams at No. 1 cylinder. If the arms
are found to be riding on the cams, turn |
over crankshaft 360° to align the two marks

at the normal operating temperature, not of a Pew.
cold coil.
|
|' | Pri i About 3 ohms (in _
[ rli:narv winaing clusive of the 1.5 - ? Timing mateh balt
resistance E
St | ohmresistor) .
| Secondary winding i /’
ieiletirce About 8 kilohms | |1
= ] [T g
—
()10° 8, T.0.C)
iming mark
Fig. 9-17

2)

Fig. 9-16

9-4, Important Reminders for Reassembly
and Installation

Distributor

When re-installing the distributor, be sure to

insert it into the distributor gear case in the

following sequence:

1) Turn over crankshaft in normal direction to
index the 10° (B.T.D.C.) timing mark (0 to
the timing match bolt (2. The 10" mark is
the one provided on flywheel. See Fig. 9-17,
Mormal direction of crankshaft is clockwise
as viewed from crankshaft pulley side.

Remove the distributor cap. Turn the rotor
to make the center ‘3 of rotor flush with
mark 4 embossed on the distributor hous-
ing, as shown in Fig. 9-18.




3} Feed the distributor into the gear case in
such a way that the center (5 of distributor
flange will coincide with the distributor
mounting screw hole & provided in the
distributor gear case. Secure the distributor
in place tentatively by making the mounting
screw finger-tight, and adjust the ignition
timing.

High-tension cords

Install the three high-tension cords by referring
to Fig. 9-19, making sure to identify the three
cap terminals of the distributor for the three
cylinders.

Fig. 9-19

9-5. Ignition Timing

Specifications

Ignition timing 950 r/min

1=3>2 |
0.4~ 0.5 mm }

10* B.T.D.C. below *‘

lgnition order

Breaker point gap(@ (0.016 ~ 0.019 in.)

Checking methods

Check to 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 on
No. 1 cylinder. To adjust the point gap, loosen
screws (1. and move the stationary point with
plain screwdriver inserted into slit (2.

Fig. 8-20

(1) Checking and adjusting with timing light
CHECKING:

Tie the light to No. 1 high-tension cord, Start
up the engine and run it at a speed not higher
than 950 r/min. Under this condition, direct the
light to the flywheel. If the 10" timing mark 4
appears aligned to the timing match bolt 5 , the
ignition is properly timed. See Fig, 8-22,




k1 Timing match bolt

] e
4 10° (B.T.D.C.]
Timimg mark
Fig. 9-22
ADJUSTING:

If

the mark @ is off the bolt &, adjust the

timing as follows:

1)

2)

Check to be sure that breaker point gap is
between 0.4 and 0.5 mm (0.016 and 0.019
in.).

Loosen the distributor clamp bolt and turn
the distributor housing in place to advance
or retard the timing.

CAUTION:

With timing marks @ & lined up as
shown in Fig. 9-23, 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 crankshaft pulley side). This
turning should cause the buzzer to sound
off just when the marks come into align-
ment.

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.

NOTE:

® Turning the housing counterclockwise
advances the timing, and vice versa,

® After repositioning the housing, check
the timing with the timing light and, as
necessary, repeat step 2).

(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 to
the distributor body. Slowly turn the crankshaft
clockwise as viewed from crankshaft pulley side
while watching the timing marks. (have the igni-
tion switch turned off.)

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

Q—10

-;'-1_: Taming mateh bBalt

W110° B.T.0C)
Timing mark

Fig. 9-23

Fig. 8-24 ) Timing tester (09900-27003)




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.).

2) Bring timing mark 4 into alignment with
mark 5 , as shown in Fig. 9-23. Mark 4 re-
presents the 10° crank angle.

3} Loosen the distributor clamp bolt, and
slowly rotate the distributor housing until
the buzzer starts sounding off. Hold the dis-
tributor right there and tighten the clamp

bolt.

NOTES:

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

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

Checking the timing advancer action

M CENTRIFUGAL ADVANCE:
Hook up the timing light. Disconnect the
vacuum pipe to cut out the vacuum ad—
vancer. Start up the engine and pick up
speed gradually to see if the ignition ad—
vances with rising speed in the manner
represented by the curve in Fig. 9-5; if not,
the cause is most likely a malcondition in
the centrifugal advancer, due to broken or
weakened governor-weight return springs or
bound or sticky weights.

NOTE:

When reading the ignition timing by referr-
ing to the Fig. 9-5, add 10 degrees (Static
ignition timing) to the value represented by
the graph.

@ VACUUM ADVANCE:
Reconnect the vacuum pipe, and, as in (1,
observe the flywheel timing mark under the
timing light, with the engine running in no-
load condition.

a, Read the timing in terms of crank angle
when the engine is running at 3,500 rpm.

b. With the engine running at that speed, pull

the wvacuum pipe off the carburetor body

and read the timing again. The difference
between the first reading and the second
reading is the angle of advance due to
vacuum advancing.

NOTE:
If the first reading is nearly equal to the
second reading, vacuum advance is mal-
functional.

CAUTION:
Before checking vacuum advance, be sure
to inspect the vacuum pipe for pinhole,

crack or break.

9—6. Replacement of Distributor Drive
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 to position the gear angularly
as shown in Fig. 9-25. Note that the tooth root
is radially centered on the center line through
the keyway provided in camshaft.

NOTES:

1. Before removing the drive gear from the
camshaft, scribe a match mark on this
shaft and, when mounting the replace-
ment drive gear, refer to this mark,

2. There is no need to discriminate be-
tween the two end faces of the drive
gear: the gear may be fitted with either
end held foremost.
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CAUTION:

Distributor gear case

Where the distributor gear case has been re-
moved in engine disassembly or at any
other occasion, be sure to fill up the case
with B0 ecc (2.03/2.11 US/Imp oz} of
engine oil after re-installing the case. Mever
start up the engine with the gear case
empty of oil.

Camshaft pullay side view

Fig. 9-25
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10—1. Description

A shift-lever type starter motor is used for cranking the engine. The motor is mounted on the cylinder
bleck, with its drive pinion meshed with the ring gear of the flywheel. In the following illustration, note
that the whole motor assembly inclusive of the maagnetic switch and lever mechanism is enclosed.

Magnet swilch
..--.-
r.

Crove lever
e ('.-:::5.":i:'i:: SEE T i
. .--..- x -..- ¥ Ilr-
\‘xx e i
P W

Brmature brakp
-II‘

Finian ~
Diver runming clutch T Commulalor
Fig. 10-1
10—2. Specifications
Voltage 12 volts |
Qutput 0.6 kW _ |
Rating _ 30 seconds ]
Direction of rotation Counterclockwise as viewed from pinion side
Brush length 19 mm (0.75 in.)
| Number of pinion teeth 9 d,
MNo-load characteristic 55 Amaximum at 11 volts, 3,500 rpm minimum '
toad iharactarichio 230 A maximum at 9.5 volts and 0.5 kg-m torgue,
2.000 rpm minimum

Locked rotor current 450A maximum at 8.5 volts, 1.1 kg-m minimum

- - —

Magnetic switch operating voltage B volts maximum

10—2




10-3. Cranking Action

Starting up the motor

Turning on the starting switch results in a small current flowing throught 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 flows 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 bottorn end of
the lever pushes the clutch toward the left. Since the clutch is splined to the motor shaft and because the
motor shaft is rotating, the clutch advances toward the left as assisted by the helical splines.

Starter meiich

Pullsiry eail

Canract plate
Holding cail - E

— - AL

Fig. 10-2

Pinion meshing with the ring gear

The pinion may mesh into 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.

Fig. 10-3
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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.

Terminating cranking operation
Turning off the starting switch de-energizes (shutting off the current) the holding coil so that the pull

hitherto acting on the moving core disappears. By the force of the spring, then, the shift lever is turned
back 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.

104, Removal
1) Disconnect battery cable from the negative(—) terminal of the battery.

2) Disconnect the plus cord (+) and BLACK/YELLOW lead wire from the starter motor.

3) Remove the two bolts securing the starter motor assembly to the cylinder block, and take off the
starter motor.




10-5, Disassembly

1) Remove 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 () from the
starter motor body by removing the two
mounting screws.

Fig. 10-8

5) Remove 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.

-4
Fig. 106

3) Remove the bearing cover (2), and take out
lock plate brake spring (38 and rubber (4},

Fig. 10-9

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

Fig. 10-7 (5 Clip

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.
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10—-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 voltage 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 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. If continuity
is indicated by the tester hooked to the housing
or frame, it means that the insulation has failed,
resulting in a grounded field coil. Such a fault
can be corrected by repair in most cases.

T

Fig. 10-10

Checking the armatura

e 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 condi-
tion.

10—

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.

Fig. 10-12
Servicing the commutator

If the surface of the commutator is gummy or
otherwise dirty, wipe it off with a cloth
dampened with gasoline. If the surface is
coarsened or in burnt condition, smoothen it
by grinding with sandpaper. If the surface is
grooved deep, it may be necessary to
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 15 available without reducing its dia-
meter to the Limit.

! Standard

Commutator | - ]
i 32.56 mm
iamater {1.28in.)




Fig. 10-13 (1) Sand paper

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

Standard Serwice limit ]
Mica — -
umdisr it 0.5 ~-0.8 mm 02 mm
e 10,02 ~0.03 in.) 10,007 in.)
05~ 0 Bmm
wt 10.02 ~ 0.03in}
Mormal
" Wrong
Fig. 10-14

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 condition,
the drive pinion will jump out and, even when
the main circuit is opened at “"A", will remain
in “jumped out” position. If undoing the
connection at "A" causes the drive pinion to
retract, it means that the holding coil is
defective.

Fig. 10-T5

Servicing the brushes
Check the length of each brush, If brushes are
worn down to the service limit, replace them.

P R

[ [
; Standard | Service limit
[ Brush length
' 19 mm ‘ 12 mm

| [ 10.75in.) (0.47 in.}

£

Fig. 10-16

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. If any continuity is noted,
repair the insulation.

Fig. 10-17
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10—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.)

Fig. 10-18

1) Give grease to the bush in the drive housing.

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

3) Grease the sliding or contacting surfaces associated with shift lever,

4) Grease the bush fitted into the end frame and also the armature shaft end inserted into this bush,

5) After installing the stop nut, lock it by staking at two places with a punch.

6) 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.
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I1—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-wave rectifica-
tion. The rectifier delivers power in the form of direct currrent,

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 dynamo (DC
generator), in which the field is in the stator 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 a way that the output voltage unit to control the field current auto-
matically in such a way that the output voltage remains constant; another function is to control the circuit
of the charge warning lamp. Thus, the regulator unit has two element; one is voltage regulator for per-
forming the first function and the other is voltage relay for the second function.

Alternator

Fegulator

- = Battary

Fig. 17-1
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11-2. Charging Operation

The following description of the system operation is referenced to the circuit diagram indicated in Fig.
11-2. Closing the ignition switch connects the charge warning lamp to the battery; a small current flows
through the lamp, lighting this lamp 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 stationary 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 one-way paths of currem for full-
wave rectification to convert the alternator output power into a direct current power, which is available
from 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 voltage 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 point “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 1o develop.a magnetic pull
on its armature carrying point P8, Consequently, point “P5" separates from point “P4" and touches
point ““P6*': the charge warning lamp 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 (excitation) current
for the field coil, in order to 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 "P17,
thereby introducing the control resistor “R1" into the field circuit. 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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11-3. 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 is fed into the field winding of the rotor), and the rectifier (which consists of 6
semiconductor diodes, and is 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 so that they “rectify” or convert the three alternating oupputs into a DC out-
put. Three-phase full-wave rectification is effected by the built-in rectifier.

In terms of electric current, a diode is a circuit element that passes the current only in one 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.

_— Fiald-call

i (Rotor cail)
|

Slip ring

Hectifier

Fig. 11-3
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Data and Specification Remove the 3 bolts fastening the end frame to
the rotor housing; tap on the edges of the end
frame with a wooden mallet to separate it from

- T

Nominal operating 12 Volt ;
| voltage QiNs the housing, thereby severing the rotor from the
. == 1 = stator
Maximum alternator IEA -
| output {14V}
Fﬂ-|ﬂfi_'l"|l' Megative ground |
E .
festiee: pulley 65 mm (2.56 in.)

diameter

1,050 — 1,250 r/min
14 Volts at normal
temperature

Mo-load alternator
speed

= —— + ——

4,000 r/min maximum,
354, 14 Vols at
normal temperature

Full-lpad alternator
speed

i

Clockwite ae viawed

Direction of rotation :
from pulley side

Maximum permissible | , , 5
L alternator tpeed 13,000 r/min Fig. 11-5
Werking temperature . —40°Cc~80'C E_'faw out the rotr, It may be necessary to
range | (—104°F~176"F) lightly tap on the core and housing.
Rectification l Full-wave rectification

Removal

(1) Disconnect the positive battery cable from
the battery.

(2] Disconnect from the alternator the white
cord and circuit coupler.

{31 Remove the bolts securing “V*' belt adjust-
ing arm and alternator and take down the
alternator.

Alternator Disassembly

Remove the nut securing the fan to the rotor
shaft. To do so, the shaft must be held rigid and Fig. 11-6

steady by using a special tool &) . Remove the 3 nuts securing the rectifier holder

in place, and one other nut holding down the
Hexagon wrench. 6 mm (09911-70120) terminal insulator. Remove the rear end cover.




Remove the brush holder from the stator. Maintenance Sarvices

(1) 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-1o ring circuit resistance 4 — 5 ohms §‘

Fig. 11-8

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 installed in the
holder. (Use a propersize rod & , manipu-
lating it from the rectifier side, to set the
l brush in the holder.) Fig. 11-10

e 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. 11-11
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(2}

Fig.
(3]

Fig.
(4)

11—8

Stator

Check to be sure there is no continuity be-
tween 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.

11-12

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 I Een;ric:e limit |
Brush +— - '
length 16.5 mm 11.0 mm

(0.65 in.) (0.45 in.) '

11-13

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 ““N*' 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.

(5)

11-14

Alternator load performance

With the alternator-rectifier unit in place,
run the engine in a speed range of 3,000 to
4,000 rpm, with head lamps, 4-way flashers
and wiper motor turned on, and check the
alternator output voltage and current.
Compare the readings against the prescrib-
ed wvalues, indicated below. An output
current which is small means the possibility
of the rectifier being defective, any of the
stator (armature, coil open-circuited, or an
insulation failure resulting in a grounding
fault).

S
Standard output
voltage and current

13.B ~ 14.8 vaolts,
208 minimum J
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I1—4.  Alternator Regulator

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

Armalure gap

-

Maoving poing P2

Adjusting arm ;
A Paint P3

|Low-speed) Point gap
e i
Valtnge reqguintor
Fig. 11-16

Afrmature gap
e

Adjusting arm Mowving paint PS

Paint Pd . Paint PG

Paint gap
— L'

Valtage relay

Fig. 11-17

Specifications
Regulated voltage 13.8~ 14.8 volts |
Voltage-relay cut in voltage | 4 ~ 5.8 volts J

Maintenance services

(1} Voltage-regulator limiting action test
Hook up a voltmeter, inserting 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 val-
tage regulator; the reading should be within
the prescribed range, which is indicated
below. If the charging voltage is found too
high or too low, adjust it by bending the
adjusting arm of the voltage regulator,

[ . -
Prescribed range of | E}?ﬂ __l;'gu?m for |
‘ charging voltage i : J

engine rpm
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Fig. 11-18

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

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

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

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

Open circuit in the line to “N” or “B”
terminal of the regulator unit. (Refer
to Fig. 11-20 )

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

Imperfect grounding of the regulator unit.

Continuity test on field coil

Using 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 resistnce value
meeting the following specification:

Standard field circuit

Several ohms
resistance

11=10

[ﬂ W

0) Qe
s
&6

Fig. 11-19

(3]

If the resistance value noted is too small, it
is likely that there is a short-circuit 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 termianl-to-terminal resistances
Pull off the connector from the regulator
unit, remove the cover, and check the

resistance between terminals. Refer the
resistance readings to the following chart to
diagnose the internal condition of the
requlator unit:

G ] F

Black/MWhite White/Black ‘White/Zrean
| g |
e
.
E L B

Black Whie/Aed  White

Fig. 11-20
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Guide on regulator diagnosis

Terminal State of State of : Mgyl | .
checked vaol. relay vol, regulator LI e i Diagnosis
ol {ohms)
Standstill Zoro If not zero, point contact is defec-
G- = IWE on low-speed side.
It infinity is noted, control resistor
Operated " ) =
. pee Ao is open-circuited.
Standstill | Zaro If not za;m. relay contact paint is
LE not closing fully.
If zero, relay point faces are fused
Operated Approx, 100 togother, If infinity s noted, vol-
| tage coil is open-circuited,
| If zero, pressure coil is shorted. 1f |
N-E I Approx. 24 infinity, pressure coil is open-
circuited,
[ B P TV x
3 ol If nat infinity, relay point faces are
Standstill
| ndsti Infinity fused together. |
B-E ' I If zero, voltage coil is shorted, If '.
| infinity, voltage coil is open- |
. pented | I Approx, 100 circuited or contact action of the |
I point i5 defactiva.
: o If not infinity, relay point faces are il
- ~ Standstill | Infinity Sai bgthar
g I If not zero, contact action of the
| Operated | Zero point is defective.
NOTE:

In the above chart, "standstill” means that the regulator unit is in de-energized state; “operated”’

means that the armature is manually (with a fingertip) actuated as if it were pulled in by the coil,
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Gap adjustment
Voltage relay

Using a thickness gauge, check the two
gaps, point gap and armature gap. Refer
the gauge readings to the specification
value, below, and adjust the gaps as neces-
sary.

Gap specifications
Armature

Pl | Approx. 0.6 mm (0.023 in.)

_E’ﬁint gap I ﬁmmx. ﬂ.di mim {D.E1Ein.]l _|

Fig. 11-21
‘b’ Voltage regulator

Two gaps are to be checked: point gap,
and armature gap. Use a thickness gauge,
and compare the readings taken against the
following specifications. Adjust the gaps
as necessary,

Gap specifications ]
Aumature 1

Approx. 1.1 mm (0.043 in,)

gap
i Point gap Apﬁx. 0.5 !'I'-II'I'}_‘.'E.-UI-E' in.) |

11-5. Battery
1) Battery specifications

[ Model | 12M24.3
Rated capacity 26AH, 12 Volts |
| Electrolyte 1.8 litres

(38/32 US/Imp.Pt.)

Electrolyte S.G. d
ectrolyte 5.G ar 20°C (68°F)

1.280 when fully ::harrgpd_




2) 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) The battery is a very reliable component, but needs periodical attentions,
Keep 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.

{2} Preserve the capacity of the battery.
There is a limit 1o the ability of the battery to hold electricity in store. This limit is called “capa-

cit?.”

There are several ways for the battery to lower its capacity:
a1 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. Never allow its surface to fall so much as to expose the cell plates.

(e Overcharging 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. Over-
charging gives rise to several complexities. For one thing, it heats up the battery to deform the battery
container to result in a destroyed battery. Overcharging could occur in a battery in place if the voltage
regulator is maladjusted to allow the alternator (or the dynameo in other machines) to develop too high
an output voltage. For another thing, "gassing’ occurs in a battery being overcharged 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.

ic' Undercharging 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 undesirable 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. During recharging, this lead sulfate is reconverted into active material.
|f 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 a damaged battery and its capacity is lower than before.



(3) Keep 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.

(4) 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-discharge test, which
involves a special low-reading voltmeter, an expensive instrument used generally in the service shops but
no recommendable to the user of the machine,

At 20°C of battery temperature (electrolyte temperature):

The battery is in FULLY CHARGED STATE if the electrolyte S.G. is 1.280.

The battery is in HALF CHARGED STATE if the 5.G. is 1.220.

The battery isin NEARLY DISCHARGED STATE if the 5.G. is 1.150 and is in danger of freezing.
What if the battery temperatures not 20°C (687 F)? Since the S.G. varies with temparature, you have to
correct your S.G. reading (taken with your hydrometer) to the value at 20°C, and apply the corrected
S.G. value 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 you the state of charge for a range of 5.G. value and a range of temperature.

How to use the temperature-corrected state-of-

1.32 Y
Owirr charge

charge graph.
Suppose your S.G. reading is 1.28 and the bat- hisle o o i
tery temperature is —5°C (23°F), Locate the e £304 200 00 o e ok
intersection of the —5°C line and the 1.28 S.G. I .48 i i s e s oo
line. The intersection is A", It is in the zone 1124 Pk e
for CHARGED STATE. How much is the E o S i
B 2 ST T

battery charged? To find out the answer, draw a 5 1an g
line paraliel to the zone demarcation line, - s Should be chargad oot
extending it to the right, and see where this line E 118
crosses the percentage scale. In the present —15-6 0 5 10 15 20 25 30 35 40 45(°C)
example, the line crosses at, say, 85% point, Temporature —a=
The battery is 85% fully charged. :

Fig. 11-23




12—1. Description

The cluwch is a diaphragm-spring clutch of a dry single disc type, as shown in the cross-sectional view of
Fig.12-1. The diaphragm spring is of a tapering-finger type, which is a solid ring in the outer diameter part,
with a series of tapering fingers pointing inward. The disc, carrying six torsional coil springs, is slidably
mounted 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 the diaphragm spring. When this happens, the diaphragm spring acts like the release levers of a
conventional 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 adjustment of the kind
invalved in the conventional coil-pressure-spring release-lever type of clutch,
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12—-2. Removal

Removal of the clutch presupposes that the
transmission has been dismounted according to
the method outlined in the section for the trans-
mission.

Remove the B bolts securing the cluteh cover to
the flywheel, and take off the cover and clutch
disc. Special tool & (Flywheel stopper 09916-
97820)

Fig. 12-2

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 removed.

12—3. Maintenance Services

Clutch disc facing surface condition

A burnt or glazed (glass-like surface) facing can
be reconditioned by grinding it with No.120~
200 sandpaper. If the surface is in a condition
beyond repair, replace the whole clutch disc
assembly.

Fig. 12-4 1) Sancpaper

Clutch 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 depth is found to have reached the service
limit at any of the holes, replace the cluteh disc
assembly,

Standard Service limit
River head T
depression Cpmdbi. 0.5 mm
{0.05 in.} (0.02 in.}

Fig. 12-5
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Backlash in disc serration fit

Check the backlash by turning the disc back and
forth as mounted on the transmission input
shaft. 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,

A clutch disc exhibiting a large backlash will
make an impact noise each time the clutch s
engaged, and will prevent the clutch to engage
smoothly.

Service limit
0.5 mm (0.02 in.)

Backlash in serration fit

Clutch cover

Inspect the clutch cover for evidence of the dia-
phragm spring rivets getting loose. If the rivets
are loose or are tending to become loose, replace
the cover assembly; such 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 dis-
engage the clutch) for wear. If the tips are
worn excessively, replace the cover assembly.

124

Fig. 12-7 1) Spring wear, (2 Rivet

Release bearing

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

Fig. 12-8

Clutch cable lubrication
Apply grease to the hook part (3) of clutch cable,

Cluteh cablo Cluteh podal

Fig. 12-9



Clutch pedal play

Adjust the clutch pedal play with the adjuster
nut /1 (transmission case side). |f the play is
still too large after adjustment, readjust with the
adjuster nut (2' (clutch lever side ).

Fig. 12-710
NOTE: |
If there is no clutch pedal play the clutch |
cable must be adjusted. If this is necessary,

a worn clutch disc is considered to be a

| possible cause. If clutch operation is still

not smooth after adjustment of cable play,

check the disc for wear.

e

| 15~25mm
Cluteh pedal play 3 | (0.6 ~1.0in.1 |
[ T T
Clutch release arm play | m.l:]ﬂ":-:-lﬁ in) |

Fig. 12-117

Clutch pedal height

Adjust the height of the clutch pedal with the
stopper bolt above the clutch pedal, so that the
pedal is level with the brake pedal,

Fig. 12-12

Clutch cable

Check the clutch cable for breaks, clamping
condition, working condition, etc,, and replace
if any defect is found.

12—s5



| 2—4, Installation

The clutch is to be installed by reversing the re-
moval procedure. Some important steps will be
explained in detail.

Clutch disc and clutch cover

A special tool must be used to install the disc
and cover, in order to align the two to the trans-
mission input shaft. The tool is a sort of dum-
my; insert it into the crankshaft and flywheel (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 @ |

W : Clutch disc center guide (09923-37810)

Fig. 12-13

When mounting the clutch cover on the fly-
wheel, do not forget the 2 reamer bolts 1 .

H_—nli-,

Fig. 12-14

12—6

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

Fig, 12-15 12 Grease

Clutch release arm

Install the clutch release arm on the clutch re-
lease shaft in such a way that the punched mark
on the clutch release arm is shifted toward the

front side by one notch from the punched mark
on the clutch release shaft. |

Punched marks

Front side

Fig. 12-16 "

Clutch cable (Right hand steering vehicle)

Clamp the clutch cable securely,

The clearance between the clutch cable and the

body must be more than 15 mm (0.59 in.).
15 mim

Clutch cable -580n)

Fig. 12-17




13—1. Description

The movement of the gearshift lever is transmitted by the control shaft to the transmission case, and the
three fork shafts are actuated selectively to shift the transmission.

Such component parts as the gear shift control lever housing, extension red and guide plate are designed
as suspended type so that the engine vibration propagated to the gear shift control lever is decreased.

(1) Gear shilt control lever knob
(21 Gear shift eontrol laver
(3 Lever cover

4 Lever boot

(5 Brust cover

'-.E Levar housing

(7 Lever sann

(8} Spring

) Dust peal

10 Guide plate

11 Extension rad

(12 Control shalt rear Doat
13 Gaar shift contral shaft
(14! Spring

'15 Extension rod dust seal
18 Control shuft rear bush
{7 Control shatt frant bush

D




13—2. Removal

Gearshift control lever
Remove the gearshift control lever according to

the following procedure.
1} Remove the gearshift control lever housing

nuts (4 pt:s] and bolts (2 pcs).

2) Lift the front end of the machine by jacking,
and support it on safety stands.

3) Remove the lever joint and the return spring
on the bottom of the body.

4) Remove the extension rod.

Fig. 13-3

5) Pull out the gearshift control lever down-
ward,

Gearshift control shaft

To remove the control shaft, remove bolt (1)
connecting the gearshift control shaft and the
gearshift shaft on the transmission side. Then
remove return spring 2 and bolt 3 from the
control shaft.
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13—3. Maintenance Services
Gearshift lever adjustment

IWhen shift into low or second position is hard]
Loosen gearshift control lever housing bolts @ |
displace guide plate 5 to the right and adjust so
as to assure smooth shift into all position.

[When shift into third, top or reverse position is
hard]

Displace guide plate & to the left and adjust so
as to assure smaooth shift into all position.

‘ﬁ’ F.I':'g:.. ?3"5
Frant side
ik Guide plate inspection
""“\I Replace the guide plate if its tongued parts “A"
ddps ie i I ;
P = and "B" are excessively worn
Third, op Lj-nw. -mcmlﬂ;
. PlaEne
Lhete i right sida If part “A'" becomes worn, the gear tends to be
ledt side "~ shifted to reverse when shifting to top gear,
% If part “B"* becomes worn, neutral position of
the shift lever will be changed.
A
™
Fig. 13-5

[When each shift stroke is short]

(When gears are not in complete mesh)

Loosen gearshift control lever housing nuts &

and guide plate bolts 7' ., Adjust the guide plate
5 by displacing it toward front and rear so that Fig 13-7
gearshift control lever (8 is brought in the mid-

dle of the guide plate and at the right angle,

NOTE:
Once guide plate (5 is positioned properly,

tighten the guide plate bolts 7 and then
housing nuts & .




Gear shift lever inspection 13-4, Installation
Check the lever top for wear and replace if it is

found to be warn. ® Tightening torque

Boot and bush inspection To be tightened to: M.m kg-m (Ib-f1)
Check the boot for damage and replace if defec- Rear nurt, gearshift ook 0.8 ~1.0
tive. Check the bush for damage and replace if control rod (5.5 ~7.5)
defective. Front nut, gearshift | 8~10 08 ~1.0
control rod (5.5 ~ 7.5}
Bolt, control lever & =10 08~1.0
guide plate (5.5 ~7.5)
HE-..Iu'l,,_mntml lever . 1.5~ 2._1]_
housing 15720 | (105 ~145)
Bolt, control lever | 25~40
housing &4 | (18.0 ~29.0)
) 25~40
E i -
xtension rod nut 26 ~ 40 | (18.0~29.0)

® Position the control lever guide to bring
the arrow mark to the front side.

t

F.I"g'. 13-8 Front wide
’r N
B | =
Gearshift lever housing inspection (=)
Check the rubber for damage or crack and re-
place if defective. E
& | &)

Fig. 13-10

® Points to be greased.

Fig. 13-9

Fig. 13-11

13—




® The control lever must be in the center of the
guide plate and at the right angle as shown in
Fig. 13-12,

Fig. 13-12




14—1. Description

The transmission is full synchronized and provides four forward speeds and one reverse speed by means of
two synchronizers and two shafts-input shaft and countershaft,

Gears on both shafts (input and counter) are always meshed, The low-speed synchronizer on the counter
shaft is engaged either with the low driven gear or second driven gear. The high-speed synchronizer is en-

gaged with either the third driven gear or top driven gear. The reverse idler gear is of clash-meshing type
and is engaged with the low speed synchronizer sleeve on the countershaft and the reverse drive gear on

the input shaft.

Transmission case is in two-piece construction, consisting of upper case and lower case.
The lower case has the three-fork-shifting mechanism built in it.

The upper case houses the reverse shaft.

1. Counter thaft baaring 26. Synchronizer ring
2. Cring 26, Synchronizer spring
3. Caunter shalt 27, Low speed hub sag
4, Bearing plug 28. Bynchronizer key
5, Spocer 29, Synchronizer spring
6. Third gear 0. Synchronizet ring
T, Thrust washer 31, Thrust washer
8. Synchromizer ring 32, Second gaar
8. Synchronizer spring 31, Spacer
10U High speed hulbs sat 4. Spring
11. Synchranizer Koy 35. Bearing plug
12, Synchranizer spring J6. Cring
13. Synchronizer ring 37. Bearing
14, Top gear 38, Input thaf
15, Bearing 49, Bearing
16. Thrust washer 30, Pin
17. Brearing plug 41. PReveérss genrshafi fin
T8, Circlip 42, Plug
19. Thrust wathir 43, Reverss shall
20. Cring 44, Reversw idle gear
21, Bearing 45. Spesdometer driven gear
22, Thrust washer 46. Speedomater drive gear
23, Bush 47. Synchronizer low gear spring
24, Low guar 48, Thrudt washer [

Fig. 14-1
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142, Flow of Drive Through Transmission

How drive flows will be explained for each shift position:

Low speed drive

Low driven gear on the countershaft is free from this shaft and merely rotates around it, as driven from
the low drive gear of the input shaft. 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 input shaft.

In this condition, the drive is transmitted through the low drive gear on the input shaft and low driven
gear on the countershaft to the final gear of the differential.

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 input shaft.

In this condition, the drive is transmitted through the second drive gear on the input shaft and second
driven gear on the countershaft to the final gear of the differential.

Third speed drive

Shifting the lever into “third™ actuates high-speed shifter fork to engage high-speed synchronize with third
driven gear on the countershaft. This gear, like low and second driven gears, is free on the shaft and merely
spins as driven by third drive gear of input shaft when the gearshift lever is any other position.

In this condition, the drive is transmitted through the third drive gear on the input shaft and third driven
gear on the countershaft to the final gear of the differential,

Top speed drive
Shifting the lever into top causes the high-speed shifter fork, which is also used for the third speed, to
mesh the top gear with the high-speed synchronizer on the countershaft.

In this condition, the drive is transmitted through the top drive gear on the input shaft and top driven gear
on the countershaft to the final gear of the differential.

Reverse drive
Shifting the lever into reverse causes the reverse gear shifter fork to mesh the reverse idle gear with the
reverse gear on the input shaft and the low speed synchronizer sleeve on the countershaft.

In this condition, the drive is transmitted through the reverse gear on the input shaft, reverse idle gear and
low-speed synchronizer on the countershaft to the final gear of the differential.
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14—-3. Transmission Gear Ratio 4) Support the body on safety stands.

. — 'S

GE;;-I‘MIE; i;.ipned ratio
L1 b

Final reduction ratio ao0/n7T 5.294 H

& Low 4312 3.583

5 :

,'::: Second 39/18 2.166

8 Third 33/24 1.375

= Top 28/30 0.933

i Reverse 37/22 x 22/11| 3.363

14—4, Dismounting

When servicing the transmission or differential,
the procedure is as follows (when the engine is Fig. 14-4
not removed); :

NOTE: 5) Remove the front grille.

A transmission jack is required for this 6} Remove the front upper member.

work. If no transmission jack is available, it
Is recommended to demount the transmis-
sion and differential together with the
engine referring to the item on engine
removal,

1) Disconnect the negative (—) and positive (+)
lead wires from the battery terminals.

2] Remove the battery ass'y.

3) Jack up the front body.

Fig. 14-5

7) Loosen the drain plug (1) on the radiator to
empty its water,

Fig. 14-3

145



8] D

isconnect the radiator fan lead wire at the

coupler,
9] Disconnect the radiator inlet and outlet
hoses at the joint part, and then remove the

radiator outlet pipe and radiator,

10)
11)

12)

13)
14)

15)

14—6

-
1

Remove the starter motor.
Disconnect the back light switch lead wire

at the coupler.
Disconnect the clutch cable from the clutch

lever and adjusting part.

Fig. 14-8

Disconnect the speedometer cable from the

transmission case,
Disconnect the fuel hose from the fuel filter
outlet pipe.

Detach the gear shift control shaft at the
joint of the transmission case side,

16) Detach the extension rod at the joint of the
transmission case side.

17) Remove the clutch housing lower plate.

18) Remove the drain plug to drain out the aoil
in the transmission.

Fig. 14-9

19) Detach the drive shafts {L & R) from the
snap rings of the differential side gears.

NOTE:

At this stage, the two drive shaft cannat be
| removed from the each side gear.

Fig. 14-10

20) Remove the left front wheel.




21} Detach the left tie rod end from the steering
knuckle by using special tool @& (09913-
65210).

Fig. 14-11

22) Detach the front suspension left arm ball
joint stud from the steering knuckle.

Fig. 14-12

23] Draw out the left drive shaft from the
dif ferun_ti__al sirle__gq_a_is__. 3 44
NOTE: '

At this time, be careful not to damage the
brake flexible hose,

Fig. 14-13

24) Remove the torque rod engine side bracket,

25} Remove the distributor gear case.
CAUTION:
Engine oil will come out of the distributor
drive gear case when the distributor gear
case is removed from the eylinder head.
Mever allow this oil to find its way onto the
flywheel. Place a properly shaped pan to

| catch the oil.

| NESEE—— —

26) Support the engine on a transmission jack.

27) Remove the engine rear mounting and
bracket from the body and transmission case,

28) Remove the bolts and nuts fastening the
engine and transmission case,

Fig. 14-14

CAUTION:
At this stage, make certain that no parts
are connected to the transmission case,

29) Remove the engine left mounting and
bracket,
30) Remove the transmission.

Fig. 14-15
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145, Disassembly

Disassemble procedure for the transmission and
differential is as follows.

Remove the back up light switch.

Fig. 14-16

Remove the clutch release bearing.

Remove the clutch release shaft return spring
from the release lever,

Fig. 14-18

Remove the clutch release bearing retainer.
Inserting bolts in the upper and lower points of
the retainer will facilitate removal.




Remove the bolts fastening the upper and lower
cases.

Remove the input shaft from the lower case.

Fig. 14-271

Detach the lower and upper transmission cases,

Fig. 14-22

When the upper case is removed, all parts should
be left on the lower case.

Fig. 14-25

Tap the spring pin out of the 3 shift fork shafts
with special tool (A

Special tool A (09922-856811)

=

Fig. 14-26
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Draw out the 3 shift fork shafts in the order of
low speed gear shift fork shaft, high speed gear
shift fork shaft and reverse gear shift fork shaft.

NOTES:
® The 2 shafts should be positioned at

neutral when removing the shift fork
shafts.

® Take care when drawing out the shafts
so that the locating balls do not fall out.

l4—10

After removing the circlip, draw out the speed-
ometer drive gear.

Special tool ‘4 (09900-06107)
TR L

TS

Fig. 14-29
Remove the bearing. After removing the bearing,
all the parts on the counter shaft can be re-

maoved.
Special tool &8 (089913-61110)

Fig. 14-30



|4—6. Maintenance Services

Reverse gears and idle gear

Inspect the chamfered edges of gear teeth of the
three gears-driving and driven gears (of input
shaft and countershaft) and idle gear. If the
edges are worn badly, replace the gears. Abnor-
mal noise of gear slipping in reverse drive is
often due to worn tooth edges of these gears.

Fig. 14-31 1 Chamfered

Input shaft and its bearings

If any of the input shaft gears is found with
chipped or broken teeth, replace the input shaft.
Check each bearing by spinning its outer race by
hand to “feel” the smoothness of rotation. Re-
place the bearing if noted to exhibit sticking,
resistance or abnormal noise when spun or ro-
tated by hand.

Fig. 14-32

Check the spline 2 of the input shaft for wear
and damage. Replace if defective,

Fig. 14-33

Combination of gear and synchronizer ring

Fit the ring to the cone of the gear (top gear,
or “third,” “second’ or “low' gear), and meas-
ure the clearance between the two at the periph-
eral teeth, as shown in Fig, 14-34. If the clear-
ance has reached or exceeds the service limit, re-

placement the worn part.

Standard Sarvice limit

Clearance
between 0.8-1.2 mm 0.5 mm

gearand ring | (0.03-0,05 in.} (0.02 in.)

Fig. 14-34




Inspect the external cone {of the gear) and in-
ternal cone {of the ring) for abnormal wear. Be
sure that the contact patterns on these surfaces
indicate uniform full-face contact, and that the
surfaces are from any wavy wear, A badly worn
member must be replaced.

Proper synchronizing action on gear shifting can
be expected when the ring-to-gear clearance
(Fig. 14-35) and the condition of cone surfaces,
among other things, are satisfactory.

Fig. 14-35 1 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 ex-
panding springs, so that the hub and its two
rings, one on each end, are capable of running
together. Since the sleeve is engaged by its inter-
nal 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
sleeve,

By the friction between the gear cone and the
ring cone (internal), the ring begins to rotate but
i5 opposed 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

14—12

sleeve 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 sleeve 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 synchronizer 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,

Mesh of chamfered tooth Contact extending
ends of synchronizer ring about 1/3 of cham-
and hub fered face from apex

L

Fig. 14-36




Synchronizer rings

Inspect each synchronizer ring for key slot wear
by measuring the width of each slot. If the
width reading exceeds the limit, replace the ring,

Gear backlash

Check the backlash of gears with a fuse wire-
element or dial gauge and replace if the backlash
exceeds the specified service |imit,

J Key slot width Standard Servien limit
' ——— 7.8 mm B.1 mm
e (0.31 in) (0.32 in)
|E¢cund, third, top 9.6 mm 9.9 mm
i {0.38 in) (0.39 in)

Gear backlash

Fig. 14-37

Fork shaft locating springs

Locating spring are used to arrest the three
shifter fork shafts. If “gears slipping out of
mesh™ has been reported, check these springs
for strength by measuring their free lengths, and
replace them if their free lengths are less than
the service limits.

Gear Standard Sarvice limit
0.10~0.16 mm 0.30 mm

Low & Second | (0 0039-0.0059in.} | (0.0118 in.)
, 0.15-0.20 mm 0.30 mm

Third &Top | (5 0059-0.0078in.) | (0.0118 i
A . 0.15~0.30 mm .40 mii

everse l (0.0059~0.0118 in.} (0.0157 in.)

i ‘b z
8=
Fig. 14-39

Shifter fork shafts

Check the groove of the shifter fork shaft which
comes in contact with the locating spring ball,
for wear.

_ Standard | Service (imit
f""“rg . | 19.5mm 17.0 mm
Ll (0.767 in.) (0.669 in.)
Fig. 14-38

Fig. 14-40

i



14—7. Important Steps in Installation

NOTE:
Wash all parts and apply gear oil to sliding
surfaces,

Synchronizer hub and synchronizer sleeve

When mounting the low-speed and high-speed
synchronizer hubs on the countershaft, point
the longer inner boss in the direction of the low
gear side (opposite to the clutch).

m Clutch side Lo gear -

side

Fig. 14-41

When inserting the synchronizer sleeve in the
synchronizer hub:

low-speed synchronizer sleeve:
point groove 1 on the outer surface of the
sleeve in the direction of the low gear side.

High-speed synchronizer sleeve:
point groove 2 on the outer surface of the
sleave in the direction of the clutch side.

High-speed sy nohronizer Low-zpasd synehrapizsr

E_.I_l sleeve q_r._.{_l} slomwi
‘ :I i

)

CEFEF

I
o

= Clutch side Low gear slde s

Fig. 14-42
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Synchronizer ring spring

Do not forget to install spring ‘1) between the
synchronizer ring of low gear side and synchro-
nizer hub.

aynchranizer ring spring || Low goar
Fling

synchronizes

- o yif
— . =
= g
=
= N
s || B b
=
= 4
H
= L=
ﬂr_1-
Fig. 14-43

Second and third gear spacer

When assembling the second and third gear
spacer, make sure that oil hole of counter shaft
and oil grooves of second and third gear spacer
match accurately.

(Refer to Page 14—4)

Synchronizer spring

Do not deform or otherwise damage the syn-
chronizer spring. To install the spring, insert one
end of the spring in the spring setting hole 32 on
the synchronizer hub, directing the 2 springs in
opposition to each other so that the load is
evenly applied to the synchronizer keys,

Fig. 149-44




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. 1445

2ND, 3RD driven gear spring

Do not forget to install spring 1 between the
2nd and 3rd driven gears on the counter shaft.
This prevents noise due to play.

Fig. 1446

Counter shaft bearing
To drive bearing into the counter shaft, use
special tool ‘A (09913-B0111).

Fig. 14-47

Shifter forks and shafis

When mounting the shifter fork on the shifter
shaft, refer to Fig. 14-48 for the direction of the
shifter forks.

Fig. 14-48

These coil springs are for keeping the locating
steel balls pushed down against the fork shafis
(REVERSE, HIGH and LOW) for the purpose of
arresting these shafts at respective operating
positions.

CAUTION:
The locating steel balls used have an out-
side diameter of 7.9 mm ¢ (0.311 in. ¢ ).

Install the shifter shaft in the order of reverse
shaft (1. , high-speed shaft 2 and low-speed
shaft 3 , as shown in Fig., 14-49,
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Insert the interlock steel balls through hole 2
next to the low-speed shifter fork shaft of the 3
transmission case as illustrated below. Through
this hole, insert one ball between each of the 2
adjacent shafts. Use inter lock steel balls with an e e e | by
e
EJ |

outside diameter of 9.5 mm ¢ (0.374 in. ¢ ).

I
ﬂ

NOTE:

Be sure to put in the pin for preventing
two shafts from getting shifted at the same
time. This pin (1’ goes into the hole pro-
vided in the high-speed shaft.

L

H: Lowe-spesd 4 - B mmi0,16 - 0,23 in.)
H: High-1peed 0 mm (0 in.)
H: Raverss 4 - 6 mm (0,16 « 0.23 in.}

Fig. 14-52
M @
Reverse gear shifter lever
::? Nl When installing the reverse gear shifter lever,
g o AR5 adjust dimension “D" as illustrated below to
—qtle SN D 5 mm (0.197 in.) with the gear shifter lever bolt
—}ﬂ % 4 . This is necessary to keep the clearance
o i— between the lever and second gear on the input
Ioneribes shaft to more than 2 mm (0.078 in.) when shift-
ing the gear into reverse,
S
Fig. 14-50 @
Gear shifter shaft stopper pin
Drive the shifter shaft stopper pins (low-speed, - H
high-speed and reverse) into the shifter shaft so = T
that dimension ™ is obtained, as illustrated in " '
Fig. 14-52. b % -
ks @
[ o —
O]
L=
] Fig. 14-53

Fig. 14-51
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Gear shifter fork shaft plugs C ring

Before installing the gear shifter fork shaft plugs, Do not forget to fit the 2 *'C” rings on counter
apply SUZUK| BOND NO.4 (99000-31030) to shaft bearing and input shaft C ring in the
the outer surface of the plugs. transmission case.

Fig. 14-54 Fig. 14-56

Gear shifter interlock plug Counter shaft

Apply SUZUK| BOND NO.4 (99000-31030) to Install the countershaft in the lower case with
the gear shifter interlock plug and insert it into the gears on the countershaft in neutral (shifter
the transmission case. fork shafts must also be in neutral), fitting the

shifter fork in the groove of the sleeve.

Fig. 14-55
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Counter shaft bearing plug

Install the countershaft bearing plug, directing
the rib ‘1) (flange) of the plug outside the case,
toward the joint of the upper and lower cases on
the differential side,

Fig. 14-58

Reverse gear shaft pin

Do not forget to install the reverse gear shaft
pin. After installation, apply grease to the hole
into which the pin has been inserted 1o prevent
the pin from coming out when installing the
gear. Do not install the reverse idle gear in the
wrong direction.

14—18

Fig. 14-60

Putting together upper and lower cases

Clean the joint faces, removing any foreign mat-
ters adhering to these faces, and then apply the
liquid sealing compound (SUZUKI Bond No, 4,
99000-31030) to the joint faces, coating each
face uniformly with the compound and, a few
minutes after this application, match the two
cases together,

Upper case

Move the idle gear to right and left so that the
idle gear fits perfectly in the groove 2 of the
reverse idle gear shift arm. Fit the upper case on
the lower case,




CAUTION:
Do not forget to install the snap rings (right
and left) on the differential side gear spline.

NOTES:

® Refer to the item on clutch (group 12)
for clutch installation procedure,

® Refer to the next page when installing
the differential gears. |

Input shaft bearing retainer
Bear in mind the following points when install-
ing the input shaft bearing retainer.

e Apply SUZUKI SUPER GREASE A"

(98000-25010) to the oil seal lip.

® |nstall “O” ring (32 in the groove of the re-
tainer and then apply SUZUKI| BOND(NO.4)
{99000-31030) to a part of the retainer that
is lined up with the joint of upper and lower
transmission cases,

® Match the upper and lower transmission
cases together without tightening the bolts
and insert the retainer into the transmission
case taking care not to damage “0" ring 2.

Fig. 14-62

Oil drain plug

Remove the oil drain plug and apply SUZUKI
BOND NO.4 (99000-31030) to the screw part of
the plug before reassembling.

Fig. 14-63 0Oil drain pfug

Qil filler plug and level gauge

Check the oil level according to the following

procedures,

1} Take out the oil level gauge from the trans-
mission case and wipe off the oil,

2) Bring face A of the oil level gauge to con-
tact face B of the transmission case and
check the oil level indicated by the oil on
the gauge.

The oil level must be somewhere between FULL

level line and LOW level line on the gauge.

| Tramsmission
Full level | [~} |y ©358
lime T

Low level=™

Fig. 14-64

Transmission oail
The oil capacity of the transmission and the oil
specification are as follows:

e . —
2.0 Ires

(4.2/3.5 US/Iimp.pt.)
Gear oil, SAE #90
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Oil capacity
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GEAR OIL
Recommended SAE viscosity number

< 75W/B0~85

s

= e e TR
o s :;.\,#J' g t

. ——

L AP e A el R Tl o e
—20-10 0 10 20 30 40 50 60 70 80 90 100 °f
1—28-23K-181-121i-71 (1) (4} (10)15H21H27H32)38) (°C)

NOTE:

For the vehicles used in the areas where the
ambient temperature becomes lower than
—15°C (6°F) during the coldest season, it is
recommended that oil be changed with
SAE BOW or 75W/B0—85 oil during the
services such as a periodic maintenance,

14—8. Maintenance Services

(Differential)

Differential case bolts

Check the differential case bolts for looseness

and retighten if loose.

Differential case bolt

80 - 100 N.m
B.0 - 10.0 kg-m

(58.0 - 72.0 Ib-t)

Fig. 14-65

Differential side pinion & gear
Measure the backlash of the side pinion and side

gear. To measure backlash,

insert a thin fuse be-

tween the pinion and gear and measure the
thickness of the crushed fuse,

Slde gear backlash specification

.05 « 0,10 mm
(0.002 - 0.004 in]

Sidwe gear thrust play specification

0.15 - D40 mm
(0.006 - 0.0157 in}

If the backlash exceeds the specified value, ad-
just it by varying the thickness of thrust washer
(1) at the back of the side gear {(back of the

toothed surface).

Available thrust washer
sizes (thickness)

0.8 1.0, &1.2 mm
{0.03, 0.04 &0.05in.)




14—9. Important Steps in Installation
(Differential)

Differential Side bearings
Install the differential side bearings in the cor-

rect direction.
Direct the seal side (1: of the bearing {iron plate

side) inward (transmission oil side).

Fig. 14-69

Differential Side oil Seals
Apply grease to the lip of the differential side

oil seal and install with spring 2/ of the oil seal
positioned inside (transmission oil side).

Fig. 14-67

Differential side bearing

Press-fit the differential side bearing with a hy-

draulic press using special tool & (09913-756810). %
| -

.
L1

Fig. 14-70

Fig. 14-68
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Differential case bolts

Special bolts are used for the differential case
because of the high torsional load. Never use
bolts other than the specified ones.

Tightening torque
B0 - 100 N.m
Differential case bolt B.0-10.0 kg-m
(68.0 - 72.0 Ib-f1)

Fig. 14-71




SIDE TURN SIGNAL LIGHT

RADIATOR FAN MOTOR
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BATTERY

Black Black with Green tracer
Blue . Black with White tracer
Green . Blue with Black tracer

. Orange Blue with Red tracer
Red Blue with White tracer
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. Yellow . Green with Red tracer

Green with White tracer
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INTERIOR LIGHT/DOOR SWITCH
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