FOREWORD

This SERVICE MANUAL provides information on functional and construction details and sets farth the
methods of inspecting, checking and servicing for Models LJA0, and LJBOY. The MANUAL is intondsd

for use by technical personnel engaged in or related to the servicing work on these SUZUK] four-wheel
vehicles,

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

5o that the users of these SUZUKI| 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 SUZUK | serviceman.

The two models LJB0 and LJBOV manufactured to standard specifications with right hand drive are the
main subject matter af this Manual. However, the LIBO and LIBOY vehicles distributed in your country
might differ in minor respects from the standard-specification LIBO and LJSOV and, if they do, it i
because some minor modifications (which are of no consequence in most cases as far as servicing is con-
cerned) had to be made 1o comply with the statutary requirements of your country,

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

MOTE:

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

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

The description in this manual is mainly on LJEO/BOV, but it is also applicable to LJ81 *79 model
except those items and data included in Group No. 22 {pp.22 -5~ 23 _ 1), |

SUZUKI MOTOR CO.LTD.

Service Departrment

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

Fig. 1-1

LJBOv

Fig. 1-2



3} LJ8D & LJBOV chassis with engine

Propeller shaft No, 3

Center brake
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Fig. 13
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Front differential
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1-3. Specifications

.

T _ Models
[term T

LJBO

LJBOV

DIMENSIONS
| Overall length
Overall width
Du&ra!l height
WhE elbase
Tread:

Front

Rear

_Lua::l deck size: Length
- Width

3,195 mm (125.8 in)

1,415 mm { 55.7 in)
1E?L'ern [ 65.7in}

1930 mm { 76.0in)

1,190 mm { 46.9 in}

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

1,206 mm | d?dln:l

?EE mrm { 30.9 in)

1,180 mm { 46.9 in)

Height

1,030 mm { 40.6 in)

1,045 mm | ¢1.1finp

~ Ground clearance 195 mm ( 2.7in) _-—
WEIGHT ]
Curh Canvas doar type J70 kg (1,698 Ibs)
weight |Panel door type 790 kg (1,742 Ibs) 620kg (1,808 Ibs)
Waeight distribution: o B
Canvas doar type 420 kg | 926 Ibs) 3
Front ; x g
Panel door type 435 kg { 959 Ibs) 435 kg ( 959 |bs)
Canvas door type 350kg { 772 Ibs)
Rear A L Cleimaie —
Panel door type 355 ky { 783 Ibs) 385 kg ( B49Ibs)
Gross vehicle weight 1,165 kg 1'2 570 1I:|$} 1,168 kg (2,570 Ibs)
Seating capacity 2 person - .
~ Maximum loading capacity 250 kg { 551 Ibs) 200 kg {441 Ibs)
ENGINE _
Tvpe Four-stroke eycle, water-coded, SOHC i — X —

Number of ¢ cylinders

Lub_r_l{: ation sy stem

4

Wet sump

Bore
Stm ke
"~ Piston dlmlacement

62.0 mm (2.441 in}

66.0 mm (2.598 in)

797 cc If*.':_r'l‘lz*]l ME 6 cu-in}

| Compression ratio

8.7 :

Carburetor

Air cleaner

MIKLINI EEPHD, single

Polyurethane foam element




Models

Transmission type

4 forward all svnchmmesh 1 reverse

| Transfer gear box type

2-speed constantmesh

bteom S i LJ&0 LJgOvV
~ ELECTRICAL -
lgnition timing 10° B.T.D.C. below BE0 rpm —
Standard spark plug INGK BPR-5ES orNIPPON DENSO Wi EEKFI u| —
~ Starter e Mﬂgne‘n: shift type -—
Generator 1 Alternator —_—
Battery 12V, 45AH/20 hours —
Headlight IEU 50/40W
Turn'signai light 12V, 23W {32 cp} - I
Combination light 12V, BW( 3ep) | = — ]
f‘:«éat beit md:::amr light 12V, 3..*1W - -—
~ Tail/Brake light 12V, 8/23W (3/32 cp) AT R
Side turn signal light 12V, 8w -—_—
_ Licence plate light 12V, 10W {4 cp) ——
_ﬁack up light = ﬁ"u", 27w -—
Room light 12V, 5W — " ]
" Meter pilot lights 12U,_-3,4W -_ o
~ Main fuse - 30A _—
~ Fuse box 104, 15A, 20A - =
Brake system warning light 12V, 3.4W -— =
POWER THANEMISSIUH
_  Clutch type T Dryji_l-algdisc O

| Final reduction ratm 4.556
Gear ratios: Low ~ 3.835 N
' 2nd 2359
: d 1.543
Top 1.000 ]
] reverse 4.026 T ___—
Transfer gear ratios: - — o
Low range 2.571 T
High range 1.563 - R
Overall reduction ratios £ ] —
Low range: Low - 44.924 T - -
~ 2nd 27.635 ) =
3rd 18.073 -_—
Top 11.715
Reverse 47.170 _ T

—12 -



.__Models
[tem i LJBO LJagv
High range: Low 27.297 -—
2nd 16.792 ]  me——
3rd 10,982 - —
Top 7.119 e —
i Reverse 28.662 —
WI—_E_EEL AND SUSPENSION )
Tire size: Front and rear 165 5R 15 G =

) Tire pressure: Front {Unladen)
Rear {(Unladen)

1.20 kgfem* (17 pﬁlH'lEﬂ kF‘a}
1.60 kg/em? {23 p:sﬂHEt] kFaI

Front (Laden)
Rear {Laden)
_Suspension type:

1.40 I-c:gl"cm’!m psil(140 kPa)

i [!l'.‘r kgfcm® (29 ps:]'[EDG I-:Pa]l

Front Leaf spring = _
Rear Leaf spring e _
STEERING
Turning radius 49 m {16.1 ft) L
Steering gear box o Ball nut -
Toe-in 1~5mm {0.040~0.196 in) ——
[ Camber angle I £ ge S—wo= =
Caster angle S
 Trail 10mm  {0.40in)
_King pin a.n_-gle g° i

BERAKE SYSTEM

_Type
_Wheel brake, Front

d-ywheel, h-i.u:l_rauliz:

two-leading

T Rear Leading and trailing S ——
Parking brake Internal expanding on propeller shaft -
CAPACITIES
Cooling solution 3.8 lit  (8.0/6.7 US/Imp pt) e o —
Fuel tank 40 it  {10.6/8.8 US/Imp gal) ———— |
Engine oil 3.0lit  6.3/5.3 US/Imp pt} e -
Transmission oil 1010t {2.1/1.8 US/ Imp pt) -—
Differential gear box oil 1310t (2.7/2.3 U-Sflmp ptl - —
Transfer-gear bax oil 08t (1.8/1.6 US/Imp pt} S — 3

|



1-4, Locations of Body Number and Engine Number

Body Mo, is punched on the front side of the The engine number is punched on the rear

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

Frg. 1-7, Location of Gody Mo,

Fig, T-8. Location of Engime Ao,

— id -



1-5, Standard Shop Practices 4. Toe work on the front ar rear end raised by

1. Protect the painted surfaces of the body, jacking, ba suru to place the sofety stard
and avoid staining or tearing the seats. '”.”’Li*" the axle to support it in stable condi-
When working on the fenders and seats, be en,
sUre ta eowet them up with sheets.

2, Disconnect the negative terminal connection STk
of the battery when working on any clectri- f”""ﬁ,
cal part or component. This is necessary for llll' I ll _'__,,r

avoiding eclectrical  shocks and  short-cir-
cuiting, and is very simple to accomplish:
merely loosen the wing not an the negative
terminal and separate the cable from the
terminal past.

3. Inraising the frent or rear end off the Hoor
by jacking, bo surae to put the jack up against
the center portion of the axle housing.

- | I L
o 11111 R
E ____._.:-': '-!g..__¢

---"'

|

Fig. -T2 Rrar side

5. Hawe wheel chocks for ready use in the shop.
Chock the wheels sceuraly when raising one
end ef the machine,

Flg. 1- 1 Hearside

—_] 5 -



11,

12

Orderliness is a key to successful owerhauling,
Trays, pans and zhelves are needed 1o e
aside the disassembled parts in groups or sets
in order o avoid confusion and misplace-
ment, This is particularly important for
gngine over-hauling.

Have an hand the liquid packing—SUZLK|
BOMND Mo, 4 {83000-31030) — for ready
use, This packing dope is an essential item
assures leak-free [water and oil) workman:
ship.

Each baolt must be put back to where it was
taken from or Tor which it is intended. Do
nat depend an your hunch in tightening the
bolts for which tightening twrgee valoes are
specified: be sure to use torque wrenches an
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
econaimize gaskels ard 0 rings.

- Use of Genuine SLIZUKI parts i3 imperative.

Lse of imitation parts is a big gamble on
safety and performence, Use Genuine
SUZUKD parts amd live up to the trost your
customer places on you,

Special tools save time and ensore good
workmanship:  They are available from
SUZUKIL  Use them whers their ose s
specifiod, Moreower, your own safety
is assured by the use of special tools in many
of the disassembly and reassarmbly steps.
Heofar to the contants of this MANUAL a3
often as practical, and do each job right as
prescribed.

S

No.1 Mo 2 MNp.3 Mo d

Fig. 1-13. Emgive cylinder numbers

— 16—



1-6. Special Tools

Special tools assure three things: 1) impraved workranship: 2} speedy execution of jobs for which they
are meant; and 3} protection of parts and components agrinst damage. Hers are the special tools pre-

seribed for the Model LJS0 and LJA0

LiR

|

OIS 14-TT30 | 3.
il EH E-BTAZ0
] VAl
- ’
(- -
L

[EETG &

1 Walee guile & walve gtam seal

]

-

D9916-44510
Valve quide remover

L

09915-87110
Flywhee! stopper

handl
D‘Q’D]E-"l-‘q-ﬁ"lﬂ i 'l-"l:lll'-l‘-EEIP'm wal insmaliar arqach-
Valve lifter il $:|r:l<; yuide installar attachmert |
5. e
C3316-196 33
b
i ¢ (G976 37270
Valve guide reamer
(A) 7 mm dig.
(8] 12.0 mm dia. 09916-B4510
(€] Handle Forceps
a g,
o
-
09915-47310 0899 16-7 7310
Ol filter wrench Fiston ring compressar
11. T2

09915-64510
oM pression gadge

08815-67310

Vacuum gauge

- 17

0a915-77310
Qil pressyre gauge

03830-40113
Camshaft lack holder




13.

22,

QEENS. 2510

(5350-14520

8014501 Cylinekar hiagd 10l &
Spark plun wrench sot

lal ®ugwrarca (Bl Universal joinc

ICH T handla

01 1d mm socket wrench

(El 17 e sockar wransh

08800- 25002
Pocket tester

09911-F0120
Hexagon wrench B mim

09913-75520
Ditferential front outar
race irlstalla_r

o QM 174520

‘,.J o
L3971 24u 10
BE0.14530 WP «

171

20,

09910-34510
Fiston pin puller

09300 27003
lgnition timing tester

D88 TE-B0 0
Bearing puller

09913 80111
Bearing installar

iy |4

8.

21,

| 24,

0oo00-09002
Lhock drver set

09000-28106
Electro toster

b

0891275510
Chfferential rear outer
race installer

05913-85210 [
Eearing installer



75 | 26, 27,

p E e . i
W = =

09913-B5230 .
Ditferential side bearing ~ 09300-06107 0990006103
remover jig Snap ring pliers {opening typel | Snap ring pliers {closing type)
28. |28. 30.
08922-56131 098924-4G6310 Qu922-65122
Bearing installer Front axle installer Transfer input shaft puller
| 31, ) 32, | 33,

09922-75220
0992266010 Differential pre-road Qea22-8H811
Rear axle shaft remover checking togl Spring pin remover
a4, 35, 36,
0E823-678910 0g940-53111
08923 36310 Differential side bearing Differential side bearing
Clutch center guide adjuster tumer installer




37.

N

(H924-36320
Bevel pinion mounting
o durmmy

|#t}.

)
w, g

0LH22-95210

Universal joint disassembling

tool set

T

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

38,

0994215510
Sliding hammer

.

| 0994103610

B = 10 mm Hexagon
combination wranegh

09900-27311
Tirning light (Dry cell typa]

30—

09943-35611
_Fn:mt drum rerover

42,

A

0992245810
Cluteh releass shatt
buush remiover

45,

o0 20803
Thickness gauygs




1-7. Required Materials

The materials listed below are needed for maintenance work on the LIBO and LJBOY, and should be kept
on hand for ready use, |n addition, such standard materials as cleaning fluids, lubricants, etc.. should alsg
b availalrle. Methods and time of use are discussed in the text ot this manual on later pages.

Bef, ;
No. Material Lisa
[-"‘;E-"‘; :ﬂdditim @ engine cooling  tor
| GOLDEN CRUISER 1200 SoLoen, improving cooling efficiency  and
: “anti-freese and Summer Coolant™ L prsed for protection of wet walls against
(95000-24120) g Lot nusting.

# For locations indicated in the
section dealing with the starter
rmotor, [

&  Clutch release bearing retainer,

| _ *  Clutch release shaft bushing.
2. | SUZUKI SUPER GREASE A *  Transmission oil seal,
(99000 25010) ® Differential oil seal, |

*  Steering column.

& Gear shifting control lever bush-
ing & ssat.

»  Door window requlator.

| ®  Stearing tie rod lever bush.
e — | —————— 1
# T
Li-{.--—h.'-h
3. | SUZUK| GREASE SUPER H e Special grease intended for use on
(SO000.25120) |h__;,_:‘_“m: | constant velacity joint.
I I"!'-T:q:;;"\-a-"l'.-'l

» For top and bottom maling
faces of transmission case.

= For other locations specifically
indicated in the text of this
manual,

4. | SUZUKI BOND {No. 4)
(99000-3 1030}

SE—




Marerial e

# For greass mipples on propellier

5 | CHASSIS GREASE shafts.
| &  For propeller shaft splines.

B THREAD LOCK CGEMENT &  Timing helt inside cover bolt
(99000-32040) | = Drive bevel gear bolt
SAE 7BW B0 ~ 85 & Transmission case

1.0 1. 12.12/1.76 US{Tmp. pt.]
& Transmission gear and bearing
#  Transfer case

1. | GEAR OIL 0.9 tr. (180160 USS mp. pr.)
© = Gteering gear box
SAE =90 ¢  [hifferential gear box (Hypoud
gear nil}

1.3 I, (2.75/2.31 USSimp. pt.)

g | SUZUK| LOCK SUPER "103K" e Reduction driven gegr /27 the |

(98000-32030) o  Third drive gear ::j':::"f:;_lna’lt'

g | WHELEL BEARING
: GHREASE

| LSUSUKI SUPER GREASE C
10. |a0000-25030)

4 5TROKE EMNGIMNE (311

Proper ail viscosity chart

11.

| [ Zow_an, 20050

OO0, TN T

| | sW—20, 8w 4&1

L i ' "
i + } * i

—30 =3 —10 0 10 -'m ag S50 B3 T3 A E'u “'F
(- 2EH-—-7aR—230—131— 12:4—1H1| [4) 100 (161 1210 {27 (221 1)

Temparature

Frant wheel bearing
Rear wheel bearing

Propeller shaft universal joint
gpider beaaring

For engine oil pan: 2.0 litres
(6.34/6.2E LS/ Imp. pt) far
pericdical oil change but 3.5
litres {7.39/6.16 US/Imp. pL}
for refilling at the time of engine
overhauling,

Crank journal hearings  and
thrust plate.

Cannecting-rad big-und and
small-2nd bearings.

Camshalt journals and thrust
plate,

Rocker shafts,

Ol pump gears,

Pistons and piston rings.

Engine oil seals,

Walve stems.

Accuelerator, choke and clutch
cables.

Parking brake cable,
Acceleratar, brake and eluteh
pedals,

Croor [ocks and hingoes
Distributor gear.

b
bk
”
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2-1. Engine

Complaint

Poor starting

Possible causes

0 = O O 45 [ad

- M 7 5 ]

[ TR B

1

Btartar will not run
i
2.

Main fuse i5 blovwan off,
Contact is not closing in main switch, or
this switch 15 open-circuited,

. Bun-down battery,

. Defective starting relay.,

. Loose terminal connection on the battery.
. Defective brushes in starter,

, Looss battery cord connection.

. Dpen in Tield or armature circuit ot starter,

Mo sparking
¥

Defective spark plug.

. Short-circuit (grounded] fault in high-

tansion conds.

. Cracked rotor ar cap in distributor,

. Burnt breaker contact paints.

. Breaker contact gap out of adjustment.
. Defective condenser.

. Contact is not closing positively in main

switch, or this switch is opan-circuited.

. Loase ar blown fuse,
. lgnition timing out of adjustmant.
. Defective ignition coil.

Faulty intake and exhaust systems

D Bd =~ B4R el m) —

5.

, Carburetor needs reacjustment.

. Fuel pump is not discharging adeguately.
. Clogyed ar cleaner.

. Defective choke mechanism.

. Loosa intake manifold.

. Caburetor is dirty and clogged,

. Float level out of adjustment,

. Clogged fuel hose,

. Mot enough fuel in the tank.

10,

Clogged exhaust ports,

Abnormal internal condition in enging
1.
2. Valve clesrance out of adjustment.
&, Weakened or broken valve soring.
4,

Ruptured oylinder head gasket.

Looge manifold, permitting air 1o be
drawn in.
Worn pistans, rings or eylinders.

Remedy

Replace.
Repair or replace.

Recharge.

Repair or replace.
Clean and retighten,
Replace,

Retighten.

Repair or replace.

Addjust the gap, ar
replace,
Repair or roplace

| defective cords

Replaca.
Replace,

Adjust as prescribed.

Replace,
Replace,

Set right, or replace,

Adjust as prescribed.

Replace.

Adjust a5 prescribed.

Replace,

Clean, ar replace,
Rapair or replace,
Retightern.

Disessemhble and clean.
Adjust as prescribed.

{ilean or replace.

Refill.
Clean.

Heplace.
Adjust as prescribed,
Replace,

Retighten and, as neces-
sary, replace the gasket.
Heplace worn rings and
pistons and, as necessanry,

Febsieri.

150

152
137

136

124
125

125 |

1257
12H
128

176

128
128
ar

| 102
87

By
T

61

‘:'1 —



Complaint

Paszible causes

6. Broken valve timing belt.
7. Poor valve seating.

8. Wrong kind of engine oil.
8. Burnt valves.

Mot anough powar

Inadequate compression
1. Valve clearance out of adjustment.
2. Valves not seating tight.
4. Valve stems tending ta soize.
4, Broken or weakened valve spring.
&, Pistan rings seized in grooves, ar

birokern.

€. Worn pistons, rings or cylinders.

1. Leaky oylinder head gasket.

Improperly timad ignition
1. lgnition timing out ot adjustrment.
2. Defective spark plug.
3. Breaker point gap oul of adjustment,
4. Leaky high-tension cords for some cylinders.
&, Distributar governar is not working
corrmctly.

Fuel systam out of ordar
1. Clogged carbiuretor,
. Defective fuel purmp.
. Clagged fuel filter.
» Ghoke wire work ing arratically,
. Float level aut of adjustment,
. Clogged fuel pipe,
. Clogged fuel tank outlet.
. Loosa jaint in fuel syster,

O =4 M (0 F= L2 Pod

Abnormal condition in air intake system
1. Air cleaner dirty and clogged.
2. Poor returning motion of choke valve,

Clogged exhaust systam
1. Muffler 1z clogged with carbon,

Overheating tendency of angine
1. [Refer to the section entitled “over-
heating. )

Others
1. Dragging brakes.
2. Slipping clutch,

as nacessary, rebare,

Replace.

Adjust as prescribed, 128
Adjust the gap, or n.n:-lemua».‘21*512-"E
Adjust ar raplace. 170
Replace,

Repair,

Disassemble and claan. a7
Repair or replace. 104
Replace,

{ Pudjust, g7
Acljust, SR
Clean or replace,

Clean,
Retighten,

[
Clean ar replace, | 102

Remedy Fage
Heplace. 7080
Repair or replace, 5O
Replace. 92
Replace.

|

Adjust as prescribed, 4
Repair; GH
Replace.
Hemplane. &1
Replace,

Replace worn parls and, &4

Repair, adjust or reglace. . g7

Clean. |

Adjust as prescribed, 232
Adjust or replace. 167
- 1




| Complaint

Possible causes

Sudden drop of speed  Abnormal condition in electrical systems

in high-speed cruise

1. Bregker contect point gap too large,

2. Bpark pluy gap oo large,

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

4. Defoctive condensar.

h, Deteriorated igrition coil, ar crack
resulting in leakage.

B. Leaky high-tension cards,

7. lgnition timing out of adjustment,

Abnormal condition in fuel system
1. Float level set too low.,
2. Glogged condition of main j&t circuitin
carburetar.
3. Inadequately discharging fucl pump.

Ahnormel condition in engine
1. Loss of comprassion pressure due 1o
leaky cylinder head gasket.
7, Compression pressure too |ow because of

WO N pistons, rings, cylinders or burnt
valves.

Remaéady

-
Faga
Arljust as prascribed. |28 \

Engine not responding  Abnormal condition in electrical system

quickly to padal con-
trol in picking up
spaad

| 1. lgnition timing out of adjustment.
2. Defective spark plug, or plug gap out of
adjustment,
3. Leaky high-tension cords for some oy linders,
4, Breaker contact points out of adjustrment
or defective.
b, Defective condanser.

Abnormal condition in fual system
1. Float level too low or too high,
2, Clagged jets in carburelor,

3. Air cleaner is dirty and clogged.

Abnormal condition in engine

1. Exhaust porls dirly with carean.
2. Muffler clogged with carbon,

3. Compression pressare o o,

4. Poorly seating valves
B, Walve clearance out of adjustment.
B, Pistons tending to seize.

7. Bearings tending to seize.

Acljugt as preseribed, 125

Replace,

Replace, 126

Heplace. 126

Heplace,

Adjust as prescribed, 178

Adjust as prescribed. el

Clean. a7

Faeplace.

Replace. ,

Feplace and, as necessary,| 25

rebare,

Adjust as prescribed. 1ZB

Replace, or adjust as pre- 121%"5
| stribed.

Replach, _

Adjust ar replace, 1‘%3"3

Replace. 126

Aoljusl as presoribad. L

Clean, 3¢

Clean ur replace. 2

Clean,

Clean.

Replace warn rnnning 250

parts, or rebore,

Aepair. | 54

Adjust as prescribed, Ed

Feplace and. as necessary, 62
rebare,
Beplace.

— 2B



Complaint Possible causes Remady Fage
Erratic idling Abrormal condition in ignition system
{ 1. lgnitign timing out of adjustment. Adjust as prescribed, 128
2. Defective spark plug, or plug gap too large. | Replace, or adjust. 1?‘;55
3. Cracked cap n distribulor, there being Replace. 175
leakage inside.
4, Leaky high-tension corels. Replace,
B, Cracked rotar indistriba tor, there bairg Replacs. |
leakage ingirle,
(Abnormal condition in fuel system
| 1. Carburetor idling adjustment is disturbed. Addjust as prescribed, | ag
7. Clagoed pilat jet in carburetor. Clean. 07
3. Float level out of adjustrment. Adjust as prescribed. ol
d, &ir cleaner is dirty and clogged. Clean or replace. 102
5. &iris being sucked in due to loose joints or - Retighten, or replace,
hroken parts. i
6. Braken carburetor packing. Feplace.
Abnarmal condition in enging.
1. Exhaust ports elogged with carbon. Clean.
2. Valve clearance out of adjustment. Soljust as prescribed, A4
A Poorly seating valves. Hepair. 51
4. Blown cylinder head gasket. Replace. |
Abnormal detonation | Abnormal condition in ignition system
[ 1, Lpark plugs are tending to owverhaat. Changs plug heat value. 124
2. lgnition timing out of adjustment. Adjust as prescribed, 123
3. Defective breaker cantact paints. Replace. L 'JIIE'EE
4, Loose connection in high-tension or [ow- Ritighten, 122
tension circuit.
Abnormal condition in fusl system |
1, Aar-fuel mixture oo lean. Clean and adjust, | ‘g7
2. Carburetor is dirty inside. Clear. |
3. Float level out of adjustrment. Adjust as prescribed. | g%
4, Water inside carkioretor. =i,
5. Air g leaking in through infet manitold Hetighten.
jeint.
Abnormal condition in enging
1. Excessive carbon deposit an piston crowns | Clean. GE
ar cylinder head.
Z, Blown cylinder head gasket, resulting i Replace.
oW COMProssion pressure,
3. Valve clearance aut af adjustrment. Adjust a5 preseribed. ot |
4 Valves tending to seize. Heplace,
| h. Weakened valve springs.

Replaco. i




[ i
| Complaint

Cverheating

Abnormal engina
noise

Possible causes

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

Abnormal condition in fuel and exhaust systems
1. Float level set too o,
2. Clogged jets in carburetor,
3. Loosge inlet manifold,
4. Clogged exhaust ports.

Abnormal condition in coolimvg system
1. Mot encugh coolant.
2. Lowoge or broken fan belt,
3. Erratically working thermostat.
4, Poor water pump performance.

| &, Leaky radiatar cares.

Abnormal condition in lubrication system
1. Clogged oil filter,
2. Clogged oil stramer.
3. Deteriorated oil pump performance,
4. Ol leakage from oil pan ar pump.
B, Wrong kind of lubrication ail,
B, Mot ancugh oil inoil pan.

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

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

5. Worn crankpins

Maise duse ta pistons, rings, pins or cylindars
1. Abnormally worp bares of cylinders,
2. wOrn paatong, rings oF ping,

3. Pistons tending 1o seize,
4, Broken piston rings.

G

Remedy

Adjust as prescribed.

Change heat value,

Adjust as prescribed.

Adjust as prescribed.

Clear.
Retighten.
Clean.

Rafill,

Acljust or replace,
Feplace,

Heplace,

Repair or replace.

Replace.
Clean.
Replace,
Repair.
Change,
Reaplanish.

Al gt,
Adjust or replace.
Replace,

Replace,

Heplace.

Repair or replace.

Repair by grinding, or re- ' Ga

place crankshafi

,Paq&.

128

124/
125

128

a7

116
114
114

2

o
a2

232
157

_1_-__

bH

67
BE

Repair by grinding, or re- | g7

place erankshaft.

| Rebore to next oversize of g3

replace.

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

HReplace.
Replace,




Complaint . Possible causes

Dthars
1. Excessively large camshaft thrust play,

ANGE,
3. Walve clearance too large.
4. Mot enough engine ail.

2. Excessively large crankshaft thrust olear-

]

High fuel consumption Abnormal condition in ignition system
| 1. lgnition timing out of adjustment
| 2, Leaky high-tenzion cords.

3. Breaker point gap maladjusted,

4. Wrang heat value of spark plugs.

5, Cracked distributor cap or rotor,

Abpormal condition in fuel system
1. Float level set too high.

3. Erratic remurning actinon of choke valve.
4. Pilot screw set incorrect!y.

5. Clogged breather in carbureror.

6. Air clearner is dirty and clogged.

Abnormal condition in engine

head.
2. Valve seating poorly,
3, Walve clearance out of adjustrent,

Others
1, Dragging brakes,
2, Slipping clutch.

2. Fuel leakage from tank, pipe or carburetor.

1. Leakage of combustion gases from oylinder

Ramedy Page
Replace, 62
Adjust as prescribed. GE

| Adjust as preseribed. 84
Replarish, 937
Adjust as prescribed. 128
Replace.

Adjust or replace. | 128
Change heat value, 1%‘:’,.1
Replace, 125
Beljust as prescribed, | o8
Repair or replace,

Repair and adjust. g7
Adjust as prescribed. I ag
Clean.

Clean or replace. 102

Hetighten, oF replace head
fasket.

Repair, GO
Adjust as prescribed, f4

Addjust as prescribed. .
Adjusl or replace, 157

Excessiva angina oil 0il leakage

COrEY mption 1. Ol drann plugs lagse,

2. Loose ail pan securing balts.
3. Broken ail pan gasket,

4, Leaky oil s2als.
b
B

. Blown cylinder head gasket,
- Ol filter malpositioned or loose.

“0il pumping” {Qil finding its way into
combustion chambears. )
1. Qil rings are worn or broken,
2, Piston ring end gaps are not staggered as
preseribed.
3. Badly wiorn ring groowvas.
4. Woarn pistons or cylinders,

| NEecessary, rebore.

Eatighten,
Relighten,
Replace, | |
Replace.

Replaca,

Set the pump right, or re-
tightan mounting bolts. |

Replacs, 65
Reposition rings. 73
Replace pistons A5
| Replace pistons and, as &1

o




Complaint Possible causes Remedy Page
S—
il leakage along valve stems
1. Defective valve stem oil seals, Feplace.
2. Badly worn valves or valve guide bushes. Replace, 57 |
2-2. Carburelor
Complaint Possible causas Hemedy ] Page
Fuel overflow from 1. Float valve is worn or dirty with foreign Clean or replace. a7
carburator rratter. |
2. Float level s set too high. Adjust as prescribed. =i
3. Flaat is ruptured and contans some fuel. Replace,
4, Broken or otherwise detective gasket. Replace,
5. Laose float chamber securing screws. Retighten,
6. Fuel pump discharge pressure too high. Adjust.
2-3. Exhaust and Mulfler
| Complaint T Possible causes Reameady Page
Poor muffling per- 1. Loose exhaust pipe connection, Hetighten.
formance 2. Broken muffler gasket, Replace.
3, Broken mamifold, pipe or muffier, | Repair or replace.
| 4, Exhaust manifald loose in place. Retighten.
8. Interference between body and muttler. Repair, eliminating amy
contact.
24, Cluich
| Complaint Possible causes Remedy Pma“
Slipping clutch 1. Loss of clearance at the tip of release fork,  Adjust as prescribed, 167
2, Cluteh facings dirty with ail. Replace, |
I 3. Cluteh facings excessively worn. Replace. 15b
A4, Weakened diaphragrm spring. Replace.
5. Distorted pressure plate ar flywheel surface. | Replace. 0
&

. Mot enough play of clutch pedal.

Adjust and, as necessaw,']ﬁ?,':jﬁ

replace cluteh facings.

0 —



Complaint

Dragging clutch

Clutch vibration

MNoisy clutch

Grabbing clutch

Possible causas

2=5. Transmission

! Complaint

Gears slipping out of
mash

Gears refusing to dis-
| Bngage

OO~ & 40 () ke —

. Distorted shift rod,

. Waorn shift fork shaft.

- Worn lecating stegl balls,

- Weakened springs far lacating steel balls,

Worn shift fork,

. Exerssive rattie in thrust direction of gears,

WO ring or huboin synchronizers,

. Waorn bearings of input shaft, main shaft or
countershaft,

Weakened or broken synchronizer springs.
Warn inner groove of synchronizer ring.

. Synchranizer ring is seized on the cone,

. Distorted shift fork shaft or shifr fork,

. Warn shift fark.

L

1 -

| Repair or replace.
Replace,
Replace,
Replace.
Replace.
Replace,
Repace.
Replace.

Feplace,
Beplace.

Replace the ring.
Replace.
Heplace,

Remedy Page

1. Excessive cluteh pedal play, Adjust as prescribed. 187
2. Weakened diaphragrm spring, or worn spring | Replace.

tip.
3. Damaged ar waorn splines of transm ission R eplace. 156

input shaft.
4. Frant input shatt hearing worn ar braken, Replace. 156
b, Excessively wobbly clutch dise, Replace,
8. Cluteh facings broken or dirty with ail. Replace.
1. Glazed [glass-like] clutch facings. Repair or replace,
2. Clutch facings dirty with ail, Replace,
3. Wobbly cluteh dise, or poor facing contact. | Replace.
. Weakened torsion springs {in clutch dise). | Replace,
5. Clutch dise rivets loose, | Regplace the dise,
&, Distorted pressure plate or flywheel surface. | Replace. 0

| 7. Weakened angine mounts {cushion pads], Reotighten or replace.

1. Warn or braken release [Ihrow-out) bearing, | Replace. 156
2. Frant input shaft bearing worn down, Feplace, 156
a. Excessive ratele af cluteh clisc hula Replace the dise. 156
4, Cracked clutch disc, Replace. |
&. Prassure plate and diaphragm spring are Replace,

rattling,
1. Clutch facings are soaked with oil, Renlace,
2. Cluteh facings are excessively warn. Replace. [, 155
3. Rivet heads are showing out of the tacing. | Replace. | 155
4, Torsien springs are weakened. Replace, |

Possible causes Aemedy !



Complaint

Possible causes

Excessive gear noise

P Ol Pl

. Mot enough oil in transmission.

. Defective synchronizer.

. Gears rattling in thrust direction,
, Broken or worn bearings,

Hard shifting

2-6. Differentials

) O i B L B

. Clutch pedal play tao large, resulting in a

“dragging clutch.'

. Clutch disc facings are warn.

. Clutch disc facimgs are dirty with ol

. Distarted or unevenly worn shift fork shafr.
. Broken locating balls.

.Worn synchronizer slesve,

Worn synchronizer hub.

Remedy Page
Replensh. 176G
Replace.

Replace,
Aeplace. 170
Adjust as prescribed. 157
Replace, 1565
Replace,
Feplace.
Replace,
Replace. 171
Replace.

Complaint

Possihle causas

bearings, etc.]

Breakage {casa, gears,

Gaar noise

Bearing noise

—

Remedy

|Pnge|

. Insutticient or wrong kind of gear ail.
. Impraperly shimmed side bearings ar pinion

brearings.

. Improper mesh of drive pinion with ring

gear.

. Excessive backlash due to worn sicle gear

thrust washer and pinion thrust washer.

. Distorted rear axle housing.
. Loase balts speuring ring gear.

Replenish or change,
Addjust as prescribed.

|
Adjust or replace.
Adjust or replace.

Feplace.
Replace,

205
199

202

198

. Maladjusted backlash between drive pinion

and ring gear.

. Damaged gear teeth or impropar mesh of

drive pinion and ring gear,

. Improper tooth contaet in the mesh be

tween drive pinian and ring gear.

. Insufficient or wrong kind of gear ail.
. Ring gear wohhles whean turning, or ring

gear securing bolts are loose,

. Broken or otherwise damaged teeth of side

gears or differential pinion gears.

Adjust as prasoribacd.
Replace or adjust.
Adjust as prescribed.

Replenish ar replace.
Replace, or retighten,

Replace,

2M

188

202

[ 20

. {Constant noise] Insufficient or wrong

kind of gear cil.

. [Constant noise} Damaged or worn bearings

ar barme parts.

. [Noise during coastingt Damaged bearings

of rear drive pinion.

. (Moise during turningt Broken bearings

on axle shafts.

Replenish or change.
Replace.
Replace.

Replace.

205

3z -




2-7. Propeller Shafts

[ Complaint Possible causes Remedy |F31;+!|
| Vibration and noise 1. Broken or worn bearings of universal joint Replace, 131
spider. ,
2. Distorted propeller shaft. Replace. | |
4. Unbalanced propeller shaft, Replace, I
I &4, Loose propeller shaft, Festigh Ler. |
Maise oceurring at 1. Warn or damaged universal joint. Replace. 181 |
standing start or 2. Worn propeller shaft splines, due to lack i Replace, 181
during eoasting of lubrication,
3. Laopse prapeller shaft. Retighten,
4. Loose tlanged yoke of umfrial jeint, | Retighlern, _LJ
2-E. Brakes
Complaint Possible causes Remedy Fage
Not enough 1. Brake oil leakage tram brake lines. Locate the leaking point
braking force and repair,
2. Drum-to-shoe clearance out of adjustment. | Adjust as prescribed. 233
3. Qverheated brakes. Determing the cause ar |
| owerheating, and repair.
4, Poor contact of shoes on brake drum, Adijust for proper contact.
G, Brake shoes stained with ail or wet with Replace. 231
water.
G, Badly warn brake shoe linings. Replace. 71
Unaven braking 1. Shee limings are wet with wator or stained Clean or replace. 23
{Brakes not working with oil in some brakes,
in unisomn. 2. Drum-to shoe clearance out of adjustment Adjust gs prescribed, 23
in some brakes,
3. Drurm is out of round in some Brakes. Replace, 230
4. Wheel tires are inflated unegqually. Inflate equally. Y,
5. Defective wheel cylinders Repair or replace,
. Disturbed front wheel alignment Adjusl as prescribed, 224
Padal stroke too large 1. Drum-te-shoe clearance out of adjustment.  Adjust as presoribed. 232 |
2. Air trapped in the brake oil circuoit. Bleed air out as 231
prascribed. |
{ 3. Brake pedal improperly adjusted. Bdjust as prescribed, 3z
4. Brake oil leakaga. Loeate tha leaking point
and repair.
B. Mot enough oil in the brake fluid reservoir, | Replenish. 232
6. Excessively warn brake drums. Feplage. 230
7. Distorted or poorly contacting brake shoes, | Repair or replace,
E. Defective cup in master eylinder. Heplace.
8, Worn brake shoes, Heplace, pic

— 33




| Complaint

| Dragging brake

Pedal pulsation
(Pedal pulsates when
deprassed Tor braking.)

Braking noise

29, Front Suspension and Steering Sysiem

Complaint

Hard steegring

Wobbly steering
wheel

Possible causes Remedy Page
1. Clogged return port in master oy linder, Claan.
2. Braka shoes improperly mounted on Repair,
hacking plate.
3. Weakened or broken relurn springs in the Replace.
brake.
4, Defective wheel cylimnders, Repair or replace,
6. Sluggish parking-brake cables or linkage. Repair or replaces.
BG. Brake shoes improperly adjusted, Adjust as prescribexd. 232
1. Damaged or out-of-round brake drums. Replace. a0
2. Damaned wheel hearings. Replace.
3. Distorted steering knuckle or rear axie Replace.
shafts.
1. Glazed shoe linings, or foreign matters stuck  Repair or replace. Py
to limings,
2. Waorn or loose shoe linings. Replace. 3
3. Broken frant whesl bearings. Replace.
4_ Distorted or loose hacking plates. Replace, or retighten
securing bolts, |
Possible causes I Ramedy | Fage
1. Wheel tires nat adequately inflated . | Adjust the prassure. 223
2. Tie rod ends tending 10 seize. Aeplace.
4. Linkage connections tending to seize. Reapair of replace,
4, Steering gearbox out of adjustment., Adjust as preseribed. 2
5. Unevenly worn steering shaft bush. Replace.
G. Poorly lubricated or worn joints in linkage, | Lubricate ar replace.
7. Disturbed front wheel alignment. Adjust as prescribed. | 4
1. Wheel tires inflated unegually. Adjust the pressare. |
2. Wabbly whesals. Repair or replace.
3. Large difference in tire diameter between Replace.
right and left wheals,
4. Laose hub nuts, Hetighten. 222
5. Damaged or warn wheel bearings. Beplace.
B. Worn or loose tie rad ends. Replace or retighten.
7. Steering gearbox out of adjustment. Adjust as prescribed, 721
8. Stecring gearbox mounted loose. Retighten.
g, Worn steering center [ever, Heplace.
10. Waorn steering knuckle oil seal. Heplace. 212

34 —




| Complaint

Possible causas

- Steering wheel
| pulling to ona
side

Shocks coming to
steering whaeal

N ods Wk =

fad

~ T N b

 Unevenly worn whesl tires,

. Brake dragging in one rogd wheel.
» Wheel tires unequally mflated,

. Worn or distorted link rods.

. Disturbed fronl whesl alignment,

» Tire inflating pressure too hiagh,

. Poor ghock absorber performance.
. Differences in tire diameter amount the

four road sheels.

. Worn steering linkage connections.

. Worn or broken front wheel bearings.
. Laase front wheel,

. ateering wheel loose in place,

Rapid wear or unsven
wear of wheel tires

P —

= L3

. Wheael tireg improperly mflated,
. Differances in diameter among the four

Tires.

. Warn or loose road wheel bearings,
CWoabbly wheel tires.

. Wheel tires improperly “rotated™ o result

in unbalames.

. Dristurbed front wheel alignment.

Steering noise

2-10. Starting Molor

s bd —

nods

. Loose bolts and nuts,
. Loose [eaf spring seats.
. Broken or otherwise darmaged wheel

bearings.

. Worn or sticky tie rod ends.
. Linkage jaints needing grease,

Complaint

Starter runs but
pinion will not mesh
ik ring gear.

Possible causes

Remedy Page
Replaca.
Repair, 232
Adjust the presire, 227
Heplare.
Adjust as presoribed, 724
Roduce Lo the specificg- | 2o
tion.
Roplace,
Al jeist,
Replace, |
Replace.
Retighten, 237
Retighten the nut. |
Adjust the pressurs. el i)
Adjust ar replace.
Replace.
Repair or replace.
Adjust, 223
Adjust a5 prescribed. 224
Ratighten,
Retighten.
Replace,
Replane, i
Lubricate or replace,

— SR T

| |
FPage

Remedy

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

plunging motion,

- Worn bugh,
Wrong pinien glunging position,
- Worn teeth of ring gear.

e
=

S g

Replace.
Repair or replace.

Replace,
Addjust.
Replace.



Complaint

Starier will not run
at all, or runs but
runs oo dow 1o
crank with full
farce,

Startar does not
stop running.

Ignition switch trouble

Possible causes

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

necLion.
2 Loase grounding cable connection.

3. Battery run down, |

4, Battery voltage too low due to battery
deteriaration,

1. Poor contacting action.
2. Lead wire socket loose in place.

3. Open-circuit between ignition switch and |

magnel switch.

Magnet switch trouble

1. Lead wire socket loose in place.

9. Burnt contact plate, or poor contacting
action,

3, Dpencireuit in pull-in coil.

4. Open-circult in holding ceil.

Starter proper trouble

1. Brushes are seating poorly of worm down.
2. Burnt commutator.

3. Qpen<ircuit in armature winding.

4_ Woarn-doen starter,

Remedy

Repair or retighten.

Retightem.
Recharge.
Replace.

Replace,
Retightern.
Fepair.

Ratighten.
Replace, or repair.

Replace.
Replace,

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

1. Fused contact peints of megnet-switch
contact plate.

2. Sharl-circuit between turns of magnet-
switch eail {layer short-circuit).

% Failure of relurning action in ignition
aniteh.

2-11. Alternator

Repair ar replace,
Replace.

Replace,

37
136
| 138

Complaint

Possible causes

Battary quickly
bacomes over-

discharged.

1. Logse ar broken “%" belt.

2, Open-circuit in stator winding.

3. Qpen-circuit in rolor winding.

A, Excessively worn slip ring brushes.

£ Weakened brush sprinqs.

. Regulator setting too low. (R equlated
yoltaga too low. )

7. Poor caontacting action of low-speed point
in regulatar,

B. Fused high-speed contacl paint in regulator.

Remiedy
Adjust or replace.
Repair or replace.
Repair or reglace.

Replace.
Replace.

Adjust as prescribed,

Repair,

Repair, ar replace,

—_ .

e

114
145
145
146

147

147




Possible causes

Complaint Remedy Page
9. Improper acid concentration in or low level  Beplace, or replenish. 150
of battery electrolyte.
10, Detective battery cell plates, Replace the battory.
11, Insufficient contact in battery terminal Clean and retighten. 157
connmection,
12. Open-circuit between two “F™ terminals Regair. 147
{one on requlatar and the other on alter
natorl, or high resistance.
13, Excessive electrical lpad, Advise the user to
CEONaMmize.
Battery tends to 1. Regulated voltage set too high. Adjust as presoribed. 117 |
become overcharged. 2. Poorly grounded “E™ terminal of requlator. | Repair. 147
3. Dpen-circuit in voltage regulator pressure Feplace.
coHl,
4. Fused low-speed point of regulatar. Repair ar replace.
5, Poor contacting action of high-speed point | Repair or replace,
of requlator.
G, Open-circuit or kigh resistance between two| Repair. 142
"M terminals {one on alternator and the
ather o regulator}.
Altarnator noise 1. Warn, loose aor otherwise defective bearings,| HReplace, |
2-12. Wiper Mator
! Complaint Possible causes Remedy Page

Wiper will not run.
1

Pl ==k

=R B

- Fu=e s set looss ar blown off.
CMncomplete metal-to-metal contact in con-

MECLLr.

Woarn or floating brushes,

cDrirey ar burnl commutator.

. shart-circuited or fused field coil.

. Loose tarminal conmantion an wipar switch,

Tighten or replaces.
Repair.

Replace ar repair,
Bepair ar replace.
Replace.

Rapair,

Wiper will not stop
FLUTI M.

Wiper stops at
wWrong position,

Poor wiping action.

| o ]

B Lad B o=

. Defective wiper switch.

»Improper wiper arm setting,
- Cover plate incorrectly positioned in place.

. IsufTicient pressare al wiper arm.
. Deteriorated or hardened hiade,

. Blade improparly sst.

W indshield dirty with oil,

w

Repair or replace.

Repair,

Repair,

Foplace,

Replace.

Repair or replace.
Claan.




2-13. Fuel Meter

Complaint Possible causes Remedy | Fage
|
Faulty matar 1. Incomplete metal-to-metal cantact in Aetighten.
indication terminal connections.
2, Defective recener gauge due to burnt point | Heplace.
I or deformed bimetal element.
3, Erratic float movement. Repair or replace.
|_ 4. Defective grounding (tor float and gauge). Repair,
Mo indication 1. Open-circuit, Repair. 250
2. Open-circuited heat wire. Replace,
3. Burnt point. Replace.
4, Deformed Bimetal elemeant, Replace,
‘ 5. Open-circuited resistor. Replace,
2-14. Turn Signal Lighls
Complaint Possible causes Remady | Page!
Flazhing frequency 1. Lights are imperfectly grounded. Repair.
is higher on one sida, 2. Lights of wrong watt ratings are used. Replace.
or Tlashing occurs 3. One of the light bulhs is blown on right Replace.
only on one sida, or left side or on front or rear side.
right or left, 4. Detective turn signal relay, Replace.
&. Open circuit or high resistance between Repair.
switch and lights,
Mo flashing on occurs 1. Blown fuse in turn signal circuit. Heplace.
on both sidas, right 2. Dpen-circuit or high resistance between Repair.
and laft battery and switch.
3. Detective turn signal relay, Replace,
Flashing frequency is 1. Lights of a smaller wall rating than the Replace.
too low, or no flash- specification rating are used, !
ing occurs on both 2. Drne of the lights on right or |eft side or Repair,
sides, on front or rear side is poorly grounded.
3. Supply voltage is too low, Recharge the battery, 152
4, Fuse sat loose in place, resulting in poor Regair or replace.
contact,
5. Incomplete metal to-metal contact in con- Repair.
nector.
6. Defective turn signal relay. Replace,
Flashing fraquancy is 1. Lights of a larger wattage than the Replace.
too high. specification are used.
2. Defective flasher, Replace.




2-15. Speedomeler

| Complaint Possible causes Remedy IPaga
1
Faulty indication 1. Damaged speedometer drive or driven gear. | Aeplace.
2. Defactiva drive cabla, Feplace.
3. Drive cable incompletely of improperly - Bat right,
tied into the meter.
4. Defective speadometer, Replace. |
Spesdomatar noise 1. Inadequately lubricated or detective cable, Lubricale or replace,
2. Mot cnowgh oil in transfer, Feplenizh, THH |
216, Water Temperature Meter
Complaint Possible causes Remady Page
Faulty indication 1. Incomplete metal te-metal contact in R epair and tighten,
terminal connactians.
2. Receiver gauge defective (due to burnt Reoplace.
paint of defarmed bimetal element).
3. Defective ternperature gauge. Replace.
Mo indication 1. Open=circuil. Repair 113 |
2, Defective receiver gauge {open-circuited Replace.
heat wire, deformed bimetal element or
_ pinter].
| 3. Detective termperatiure dauge. Replace. |
2-17. ()il Pressure Warning Light
- - : —
Complaint | Possible causes Remedy Page
Turning ignition ‘ 1, Light bulh iz blown. Replace.
switch on (for engine 2, Blown-aff fuse, Replace. |
starting) does not 3. Defective oil pressune switeh. Feplace. |
light this light. 4. Open-circuit betwesn light and ignition Repair.
switch,
b. Open-circuil beteeen |ight and pressure Repair, | |
switch,
Light remains 1, Mot ennugh oil in engine ol pan. Replenish. a9z
burning even after 2. 00 pressure too |ow, Hepair or replace the ED
engine starts up. pUmp.

. Deloclive oif pressure saitch,

X

FReplace,




2-18. Charge Warning Light

Complaint

Turning ignition
switch on [for enging
starting) does not

| light this light.

Light remains
burning even after
arrgine starts up.

2-19. Hom

Complaint

| Horn will not sound
off.

Fu L B —

L

Ll

Poor sound quality

Possible causes Remedy Page
. Light bulb is blawn, Replace.
.. Blown-off fuse. Replace.
. Open-<circuit. Replace.
. High resistance in circuit wire due to lopse | Retighten.
connection,
CAlternator is not producing full outpot. Repair. 38
. Defective voltage ragulator. Repair or replace, 147
. Graund-circuit formed betweaen light Repair.
and the battery.
; = |
Possible causes Remady Paga
. Blown-off fuse, Replace.
. Broken circuit wirs. Repair,
. Defective horn. Replace. |
: S i |
. Ingomplete contacting action inside horn Repair.
switch.
. Improper paint gap or burnt paint inside Repair or replace.
the horn.
. Cracked diaphragm. Replace.
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3-1. Description
11 The engine is & water-cooled, inline 4 eylinders, 4-strake cycle gasoling unit with its 5.00.H.C. [single
overhead camshaft] valie mechanism arranged for “V*'-type valve configuration.

The single overhead camshaft (5.0.H.C.) is maunted aver the cylinder head; it is driven from crank-
shaft through timing belt.  Unlike corventional overhead walve [0.H.W.) engines, this engine has na
pushreds. Thuos, drive for valves is more direct and enables the valves to fallow the crankshaft without
any delay.

Fig. 3-7

. i



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

1. Because of inlet and exhaust ports arranged for crossflow pattern, with valves loeated in “V*ype

configuration, boeth volumetric and scavenging efficiencies are very high.

- The combustion chamber formed bebween piston crown and cylinder head is af a multi-spherical type

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

. The supports for camshaft amd rocker shalls are integral with the cylinder head, so that the valye

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

. Thi timing belt for driving the camshalt runs quiet and is light in weight.

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

deep skirts and retain greater rigicity.,

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

. Heating by hot water s 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 manitald teature,

= 43



3) Blowbhy gas recycling system
Blowby gas passage is provided in the eylinder block to pass the blowhy gases from crankocase to cylinder

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

(}il separates 1or blowsry JAss

&ir cleaner

Fig, 3-2



3-2. Engine Services Not Requiring Fngme Removal

The following parts or components do not reguire engine removal 1o recaive services [replacement, inspec-

tion or adjustment) :

Part or Compongnt

Mature of Service

1. Spark plug

. Distriburor

Replacement or inspection

Replacement, ingection ar adjustment

. Exhaust manitfald

, Dl pressure Wit

2
3
4. il filver
o
G

. Cylinder head cover

Heplacement or inspection

Replacement

]

Replacoment

7. Rocker shaft

8. Rocker-arm

Replacerment

Replacernent or inspection

9, Racker arm spring

Feplacement or inspection

Feplacement or inspection

10, Cam shalt

Eeplacemaent or inspection

11. Cylinder heac

Replacement or inspection

12, Radiator
13, Coaling fan

14, Camshaft timing belt pulley

Replacement or inspection

Heplacement

Replacement or inspection

15. Crankshaft timing belt pulley

16. Timing belt

17. Fuel pump

18, Crrhuretor

[ 18 Intake maniTold

Reglacement or inspeslion
Replacement or insgpection

Replacemant

Replacement, mspection ar adjustment

Replacemeant

20 Altarmator

21. Starter motor

22. Fan belt

|23, Water pump

J4, Pulleys (crank, generator, Fan}

25, Timing bell covar

| Replacement ar inspection

Replacement ar inspection

Replacemeant

Feplacement

Replacement

Replaceément, inspection ar tension adjustment

26. Water haseo

Feplacement or inspection




3-3. Dismounting the Engine

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

2. Disconmect negative (] and positive (4]
cords from the battery terminals.

3. Remove the lower portions of shroud panel
from the radistor.

4, Take down the radiator, after disconnecting
thi waler hosas from thermostat and water
inlet pipe.

5. Disconnect the accelerator wire from carbu
retor body.

6. Disconnect the choke wire from carburotor
body.

7. Disconnect the air inlel hose from carbu-
retor body.

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

8, Disconnect breather hose from cylinder head.

10. Disconnect the lead wine froen waler tem-
perature gauge. T his gauge is an the nlet
rranifold.

11. Disconnect the couplar and white lead wire
from the altermator termanals

12. From the slarter molor terminals, discon-
mect black/yellow lesd wire and positive [(+]
hattery cord.

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

14. From the fuel pump, disconnec! had ipas
leading ta fuel tank,

15. Disconnect clutch cahle from engine mount:
irg.

16. Ee?ra- exhaust manifola from muffier by
undaing the joint.

17. Disconnect the lead wire from ail pressurne
unit terminal,

18, Undoe the joint between itransmission and
@ngin.

19, Pull off high-tension cord from the ignition
il

20. Remowe the nuts securing the engine mount-
ings to make the engine ready for removal.

e LRt e
",‘-:‘.'I" S A

VRIS
e X ) ;
T R ; st

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

T
L ':'- .'.'l.:-gl' ":.: o s

" i ':43-".52;:.,-.-- i "'-"-::4 Min
Throughout this MANUAL, the four cylinders
of the engine are identiflied by numbers: Ng, 1,
Mo, 2. No. 3 and No. 4 as counted from fromt
end,

Frg. 33



3-4, Engine Disussembxly

T Hemaove distributor assermbly .

a--- w- ﬁ'&:ﬁa"« "'-.;h"-;_ﬁ_:::;

Fig. 36
e *armatﬂﬁﬁymin%m

. can be readily | o
'Miﬁ!ﬁl‘ﬂﬁ{ﬂnﬂ'ﬂaﬂi’ﬁ’ o
e thayt_t‘wiﬂ@ ﬂﬂmqﬁm umg-
; .n-m’mfrm ”x S

Remove fuel pump.

Carry out enging disassembly in the following
SEOUENCE:

Loosen drain plug and drain out engine oil.

Fig. 3-7

Take dovens distributor case,

Fig. 3.4

Femave olu mh Ve,

Fig. 3-8




Ramove cooling fan

Fig. 3.9 Fig. 3-12

Take down alternator. Remove crank pulley similarly, with special tool
® (09916-97310) hitched 1o flywheel so tha

crankshatt will not turn,

Fig. 3-10

Remove alternator mounting stay.




Remove putside cover on Lirming belt. Remove Liming beli.

ra'_

&
Fig. 3-15 Fig. 3-17
Rermove timing belt tensioner, Rermuove the camshaft timing belt pulley, with
special tool S (0D030-40113) attachad, as
CALTION: GRrRiee S shown, 1o lock the camshall,
Before mmoving the tensmnﬂr he sLire 10 R e
. bring the ::rankshaft kEI'!,iilu'a'y .‘|.| tu 'Ij'leief't. E?mﬂ%ﬁ S ;.E@r}'c’-;.':.{fli. e
;pik!{:n r-rcmm hitting the valves up above, 1 E{ﬁﬁhﬁ%ﬁ?ﬁﬂﬁ ’-i"":':i"?‘:wﬁ?f{fz}i SR

'.:: Mever rotate crankshalt uritil whrn:ler hﬂﬂd
. or rocker arm shnf-ts Are remgu.ed

Fig. 316

44



Similarly remove the crankshalt tming belt Eemaove eylinder head front side case.
prutblery

Fig, 3-22
Fig 3-19

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

Fig. 3-23

Fig. 3-20

] o B



Take oft exhaust manifnld and its gasket. Take down inlet manifold.

Fig. 3.28

Using special tool A 09815.47310), remove il Caver and ,-E.mmlre water inlet pipe,

filter.

N’:’T‘E o e ¥ "'“‘a"’ .L- Ao ':'-'-\._"' 3
 Be careful not 10 .gg-”[ ItH&: mF “'ulf“h&r'{ ﬂr :
mwmg the hlf.er o A e

.......

F.T-H l?'.n_?g
Take off evlindsr hesd cover.

Fiy. 2-20

Craw t:-',fpass hose off |n1et I'I"Iﬂﬂtfﬂhﬂ

Fig. 3- E‘



Loosen the 8 walve adjusting screws Tully, Remowve camshaft thrust plate, and draw cam-
Leave the screws in place. shaft out toward lront end,

s ]
e T ﬂ'.c!?'-
b

.[_:

Fig. 3317 Fig. 304
Loosen rocker anm shaft securing  screws: Remave cn,rlindler head.
there are 10 screws. E;‘

e 1 : . Fig. 335
Fig. 32 Usa valve lifter A (09916-14510) to compress
While drawing out rocker anm snatt, separate the valve spring in order to free valve catter
valve rocker arms and rocker arm Springs. pieces for removal. In this way, remove valve

spring and valves.




Remowe flywheel, using special tool & (09916- As the first step of crankshatt removal, remove
973100 as shown. the connecting rod caps for Mo, 2 and Mo, 3

- o : oylinders, and take aut pistons, sach complete
with its connecting rod, from cylinder head side.

Flg. 337
Take down oil pan.

T

Remove oil pump strainer. Fig. 390

Rermove the connecting rod caps for Mo, 1 and
Mo. 4 cylinders and, as mentioned ahowve, take
oyt the pistons and connecting rods,




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

Fig, 3-42

Remove oil seal housing. Fig. 345

Fig. 343

Hemowve crankshalt bearing caps, and take out
erankshatt,

Fig 34
4 1 g



3-5. Engine "ﬂaintenam:e Eewit:e » Flatness of gasketed surface:

Using @ straightedge and thickness gauge,
check the flatness at a total of 7 locations, |f
the limit, stated below, is exceeded . correcl
the gasketed surtace with a surface plate and
sandpaper of about #400: place the sand-
paper on and gver the surface plate, and rub
the gasketed surface against the sandpaper to
grind off high spots. Should this fail to
reduce the thickness gauge readings to within
the limit, replace the cylindar head.

Leakege of combustion gases from  this
fasketed joint is often due to a warped gasket-
ed surface; such leakane results in reduced
power output and hence a higher cost of fuel
per kilomatar.

Cylinder head -
# [De-carbon the eylinder head: Limit on flatness 0.05% mm 10,002 in.) |

Deposits ot carbon will be found on its com-
bustion chamber surfaces and exhaust ports.
Remember, overheating tendency and loss of
output are often due to excessive carbon
accumulation,  De-carbon the walves, tog,
b P R o AT *:;"-a LU BT U
Ll

o

Fig. 3-50



& Flatness ot manifold seating Faces: Itam Btandurd | Ut
Check the seating faces of cylinder head for

manifeids, using a straightedge and thickness Sackar arm 1.0, 11:?2:& 13;:;5 mm i ‘
1 ¢ ' - REHT
gauge, in order to determine whether these - ir.|
faces should be corrected or the cylinder head Rlocksn-arr shaft o, | 19955 - 14.880 mm .
replaced. (0639 . 0,590 in.1
SR Iniar LLD3E - 0.4 ruen OLOT i
| Limit on flatness | QA0 o 40,004 in.) | Arm-to- 10.0002 - 0.0018 in.) | {0.0027in.]
e — . . shatr —— 5] ITE ~|
0006 . D0 mm LLIY s

ciggrance | Fxzhuayat

0.0 - 00016 In.h | I0.DDRT iR

Fig. 3-51 ﬁg:ﬁny exhaust manifold seazing face far

. ...:-.Z:' %
Fig. 353

s Rockerarm shaft deflection:
Using "V blocks and a dial yauge as shown in
Fig. 3-54, check the shaft for straightness in
terms af deflection. 1t the limit is exceeded,
carrect it by cold working with a wooden
mallet ar replace .

| Dol st rian it |D.ﬂE rm (0,002 in.)

Fig. 3 A2 Checking m.l.-_r: rraaesi bkl ﬁ-.u.fng tace for
flafress

Rocker-arm shaft and rocker arms

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

— 506 -



w |f the tip (1 of adjusting screw (2 i5 badly
worn, replace the screw, The arm must be
replaced if its cam-riding face (3 is badly warn.

lFI'-q, 3'55

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

TYRVV IR
TV IRV Y & 2]

Fig. 3-66

Valve guides

¢ Llsing a micrometer and caliper, take diameter
readings on valve sterms and guides to deter-
mina tha stem clearance in the quide. Be sure
to take & reading at more than one place along

the length of each stem and guide, as shown
in Fig. 3-57.

Iturry Standard L imit

B.BES - B.AED run

Inlet 10,2742 - D, 2748 in.)

'l

6,955 - B9 mm |

dameter | EXU3US | 5y ogne poarding | T

7000 7016 mm

Walve Inlat {02755 - D.2761 )| T |
auldn ; -
1., ey 1000 - TS mm

= 32766 - 4 3761 ind

0033 - 0.080 mm a.a% mm

Sterntc- | Ilet 40,0008 - 00013 0.} {00027 in.)
&
cledraps= e 0030 - 98480 mm 0 IF

: (00012 - D.O0S in,l 00036 in.i

F'l:ql 3'5 .l"r

If the caliper like the one shown in Fig. 3-67 iz
not available, check the end deflection of the
valve stem in place with a dial gauge rigged as
shown in Fig. 3-58. Move the stem end in the
directions 33 S and determine whether replace-
ment is necessary or not, by referring to these
limiting values:

Ualis stan g | HRiEL 012 wun 10.0047 i} N
L Settuesioh Exkauer  |0.16 me [0 O0GT in

Fig. 3-58



s Valve quide replacement:
Valve guides are shrink-Titted. The mathad af
rermoval and installaton is as follows:
1} Using the guide remewver @0 (03 16-44 510,
drive the valve quide out to remove it from

the top skl of cylinder head,  Afler

driving the guicle out, ream the guicde haole - i _

with a 12 mm (0472 in.] reamer |Special H:ILhEEkI all valve. gu 'd'els in place Tor 1.D,
tonl (9916-373101 to remove hurrs, mak- and. it !hH. -0, rnarhng. {:l::_rnp_ared with
ing sure that the hole diameter after ream- the stam diameter reading indicates oo

small a radial clearance, ream the guide
1.0, with the reamer & (09916-34520),

W'l |__1_|'|||:| e . Ilet 12050 - 12 8498 mim % ‘El'lﬂ'ﬂ.l'r'l i'l Fig. 3'51 i
ciameter (0TG- 0T in

ing cames within this range:

Exhause

Fig, S5
21 Heat the cylinder head uniformly to any YValves

Whﬂ.rl:: I'.'?Et'l"ul'l:'ﬂlﬂl E{:I':'C EII"II.'.I Im’l: ‘:l?ﬁ-" k- 5 |r-|5p.gf_:1_ each valve far WWear, buirm ar ffistﬂ'r'
212°F) so that the head will not distort, tion at its face and stem and, as necessary,
and drive the oversize guide inta the hole replace it.
with the valve !:IUidE installer set ﬁ':uggllﬁ # Measure the thi":knE'EE ['E‘. ot valve head. |f
57310 and 09916-57320). See Fig. 3-60. the limit given to this thickness is excead-
that all guides will go into the eylinder
head in steady temperature state. “alve head thickness 7
Warve guils q:un-us.-u:-n 0,03 mm 000t ind | Standard | Lirrie

= | . Dol OB mm 00736 )
Walwe guita protrasion |_: 1G5 mm 135498 0, rl':llgl..f'l II:IIEI:I:I;-“ir' mm_ y =

E.:-:I"s.l-rti 0.7 e JILHF S ]




& Check the end face of each valve stem for 8 Sealing contact width:

Wear, This face meets the rocker arm Froduce a contact patlern on each valve in the

intermittently  in operation, and might usual manner, namely, by giving a unitorm

become concaved or otherwise irregular. Coat of rod-lead paste to the valve seat and

Aa NECBSSary, srnanthen the end face with h'ﬁl' r':‘tﬂtirlgl'hl' tapping the seal wilh the valve

an oil store and, if this grinding removes head. The valve lapper (the tool used in valve

the end stock by as much as 0.5 mm lapping) must be used.

{0.0186 b fas measured from the original

face), replace the valve. The pattern produced on the seating Tace of
the valve must be a continuous ring without

Limit an stock allowances

of valve sterm end face (0.0196 in.) rmust be within the stated range,

0.5 mm ‘ any break, and the width f}fl of the pattern

Stareland sealing wedta | Intake |

Replacement valves have their sterms machin- =
S reealed by pontoct

e tar the Tollowing diameter ranges.

1.3-1.Emm
ALNE12 - D.O5SA0 .

pattarn o valve facs Ealimint
Standard || 6.965 6.980 mm ‘ — —
valve ' 102742 02748 in,)
stem 69556 - 6.870 mm
diameter |FXhAUSL | op o9ap g9 in )

# Check each valve for radial runout with a
dial gauge and """ block, asshown in Fig. 3-
63. The abject of Lhis check is to determine
whether the valve stem is true and square
relative ta the head.

Limit on valve head |
radial Fanou t

LO3 e (OLOOT 2 i |

IT the limit is exceeded, do not atlempl 1o
carrect the stem: replace the valve, instead,

Fig. 63
_"u"alv& soats

Fig. 65

;,f *F“?’ f{f“

— 50 —



Valve seat repair:

A valve seat not producing a uniform conlact

with its valve or showing a width IE“: af the

seating contact that is ott the specified range
must be repaired by regrinding or by cutting
and regrinding and finished by lapping.

1 EXHAUST WVALWVE SEAT: Llise 3 valve
seat cutter ta make three cuts in the order
illustrated in Fig. 3-67. Three cutters must
be used: the first for making the 157 angle,
the second for making the 75 angle and
the last for making the 45° seat angle. The
third cut 3 must be made to produce the
desired seat width w)

Seat width W) for 1.3- 1.5 mm
exhaust valve seat | (0.0512 - 0.0590 in, |
1

!

— e, s i -

Frg, 3-8 Valve ssar cureing

A

;..-.‘:..;-\.E'\-q-'\-'-\:-'\-'-\:- =

‘:ﬁﬁvﬁ'}i'ﬂ'“'ﬂ"‘ - 2,

o e g e o D e e o I-'I-\.I il

o el e | L 1E
- ©r

(& 75

= n

)

Fig. 387 Valve seat angies for extnst valve seal

21 IMLET  WALVE SEAT: The cutting
SEQUence is the same as tor exhaust valve
seats but the second angle differs, as will he
noted in Fig. 3-68.

Scat width Wilor 1.3-16 mm
inlet vahve seat (0.05812 - 0.0590 in.)

K : 5
e N
B e .
-»}r.- Ei:': '-..'- o #béﬁﬁﬁﬁﬁ%’;}y
(1 a5 AR s

i §§$§x¢k$1&§¢<¢¢+ :

Fi, TS Wonbuw swart avvgles fivr infed vlee seat

JVALVE LAPPING: Lap the valve on the
et in b steps, first with a coarsesize
lapping compound applied to the Tace and
the second with a fine-size compound, each
time using a valve lapper according to the
usual lapping method.

Fig. 3-6F Appfying tapping compouned ta valve face

— G —



Fig. 3-FO Contact patter @humifarm in width

Fig. 3 72 Checking the spring for prefoad

Valve springs
& Referring 1o Lhe criterion: data given below,

check ta be syre that each spring is in sound * Spring squarenuss:

condition, free of any evidence of breakage or
waak ariing, Remember, weakered valve
springs can be the cause of chatter, not tw
mention the possibility of reducing the power

output due 1o gas leakage caused by decreased
SEALIing pIressure,

lmam Standarr Lt

Walue e e i m—
< L ITm B o

5pring fres _ _

length 1.8/ in.) (1,8307 in.|

Vil 6 - 30 kg for 24 kg tar

e 40 mm 40 mm

preload (57.3 - B8.1 1/ 1523 ity

L | 'I.F.u'.-'i|j:'l 167 in.|

S

Use a square and surface plate to check each
spring for squareness in terms of the clearance
iT3, Fig. 3-73, hetween the end of valve spring
and the square. Valve springs found to ex

hibit a larger clearance than the limit must be
replaced.

Valve spring square- | 2.0 mm

ness ’T (0079 in.) |

LR

o
timi: pireataieia Ty
E R

EL

4
PR
AR R

tmhmixﬂ

Fig. 373
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Tightening torque data
This 1= a listup of important Lightenirg jobs
identified by parts ta be secured:
What tn aghien . kiz-im I3
Grankshoit beading oo ol 4.5 -4 J1.E-24E
Conarering-rocl haarim gk 8. T2 208 .29.0

Cranksmadt guliey by GB.0 - H.O RS -4310
Flywiheel biols 3.0-45 MBN-335
Cylinciar Pead balt E.E - G.0O A0 - 336
Spark plug in-En0 ME-3135
Camshatt pullay big-g E0-60 JG.6 4345
Wl acliusting .ot 1.E-20 I 110-140

I8t o Lighten kg._.-. - | Ih-11
Ol grbin plug 20-285  145-1@0
Oil pan seiring kel 0405 I0- 315
2l Filbar 1015 15-10.E
il filear sranil 20 23 | 145-160
il Gresiure unit 12.15 9a-10E
Timng k&l o cowm bualy 404 2.5
Colinclar higad pover I:!nl: . 3.0y | 20- &0

Engire |ea$semhly i§ the reverse of engine
disassembly as far as sequence is concerned,
but thera are many resssembling sleps thal
involve measures necessary for restoring the
engine as close to the factory-assembled condi-
tion as possible. Only those steps will be dealt
with.

Crankshaft

Be sure to oil crankshalt journal bearings as
shown.

Fig. 53-29

Thrust bearingz for the crankshaft are an item
praneg W esoape the serviceman's attention:
be careful not 1o leave them out. These bear-
ings qo into place with their oil groove side
tacing the crank weh,




Be sure to oil ::ran]-e.shah juurnals as shown.

Fig. 3-107

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

Tightening torgue
for bearing cap bolts

4.3 - 1.8 kg-m
(31.5- 345 Ib-ft)

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

0il seal housing

This housing demands a new gasket: do not re-
use the gasket remowved in disassembly. After
halting the housing to the block, the gasket
edges might bulge out; if so, cut off the edges to
make the joint seam flat and smooth: wuse a
sharp knife.  After cutting, apply SUZUKI
BOND MNa. 4, as shown,

-\.--\. .
Bl e """'" L A A e

-.? -5-*'“;:‘ ,p'?-.w " -:»-:-:-:-‘--?.;-H'.:'?}'-:-*h'

:‘,:,-\:-.-\:- -\:-.-;-'-;- _?_ QfE'i"- ::I:___-...:_..:.-;!
'\-c.-::-' -_.-\5-E'q- A L
'l:: R TN
-\.-+~'5'-:5'i

.-\.-.-\.--Cll:l-\? it _.._.,.ﬁ..g.;-q 'l.r: F'g'_:,m-.-.-:-:r-'l-'"?

Fig 316



Oil pump

The gasket for oil pump case must be new, As
in tha case of o1l seal housing, cut off the gasket
edges with a knite to smoathen the joint seam.

Atter cutting the gasket cdges, apply SUZLE|
BOMD Mo 4.

F ")

Piston and piston rings

FOSITION OF PISTON RELATIVE TO COM-
MECTING RQD: The armow ©0 on the crown
points to front {pulley} side, and the ail hale &
cames on inlet port side, See Fig. 3.107.

BN ST 'y:-._,_l T
i ‘“%*‘”w M\%‘@ 15% i”w %ﬁ e

Fig. 3-107

Before fitting rings to pistan, check to be sure
that Tirst ring has BN mark and second ring R
mark. After mounting the throe rings, distribute
their end gaps as illustrated in Fig. 3-108,
Rermamber, the marked side of cach ring [1st
and 2nd) comes an top side.

£ -
?"#'-h':'"x ﬂ@éﬁ"%‘?ﬁ "H

i *~
: .L!}'}:'ﬁ':- R R R

L3l rird rail gap

Flg. 3108



IUse of the piston ring compressar & [0H916
773100, Fig. 3-109, is mandatory in inserting
pistons intg cylinder block., Using this com
pressor (A0, feed the piston and connecting rad
combination inte the bore from the gasketed
surface side of block, starting with Ne. 1 and
Mo. 4 cylinders, while the crankshatt in place is
5o turned as to hold No. 1 and MNa. 4 crank-
pins at bottom dead center. Install Mo, 2 and
Mo, 3 combinations similarly.

Pay attention to these reminders:

& Paint the piston crown arrow to front side,

» Be syre that the number {(marked on Lhe
crown at the time of disassambly) tallies with
the cylinder number,

 |iberally ail the hig-end bearings before fit
ting therm to crankpins.

# {1l the bare just before feeding in the piston.

o .-.--.'\-'-\.-.-..-
.-\!-' -\:-"H. e

; EALI'HEN

fﬂm qoes. into !;E‘I;e bare, the rod n:lhum
 hitch  onto the cylinder _:.!."aﬂ’ -ﬁnf_@ﬁ?‘lﬁ"
Jourmal. 0 such o case, do nat attempt to
 force piston in. If any hiteh is et look
into uﬂd&r ﬁmﬂmimﬁ 10 ::lmr the war far

e o g

-H]E.m '\-'.-:'--\...-'.-::-.-'.:,j-,'-a-'-._,.'.-..l
o] L7~ ) kPR ey e R

v e

'\-"-\.-\..-\.

Fig. 3-110

Connecting rads

Two stoppers {0 2, Fig. 3 112, determing the
position af each big-end bearing cap relative to
the big end. At the time of installing thess caps,
be sure to lacate stopper 10 of cap in the direc-
tion of stopperiE

NOTE: '::;::rga;*,.,f;;, -
i The W@,ﬁmﬁpﬂﬁ do not ﬁﬁ]mm n";» 1ﬁn;
' gitudinal direction: the coincidence s
:fﬂu&ﬁmhﬁﬁ’ﬁén&m Wn in Fi';ﬁ- 3'111
gﬁaxs@:ma:h;r:;

vy
T e ot A e

L e
2 i-"-\.-\.--:

Fig. 3-117

Fig. 3112

— 74



Atfter fitting all tour big-end bearing caps, start
tighteming them uniformly, baing sure 1o egual-
ize tightness between right and left an each cap.
The seguence here is similar to that for crank-
shatt hearing caps.

Tightaning taroues
for big-end caps

Z.8- 32 kg-m
(20.5-23.0 -1t}

'.;.-.l. g

e 'I“'.I" .'..-\:- r'-l.-'---\.::.-'::.'-.
HGTE..* i i .j_-:i_-c A .-___-u-'n_-h.l__-r:

i

 After insm}ﬁnfﬁméﬁkkﬁaj‘é“ mg:a“ »;w;*-*
above, cfuuh!,wtmi« 10 be sure i
arrows on-. mstnw m WW @
pulley {ﬂaﬁti"ﬂf ‘: i ”a-;:j.,’?r;.ﬁ' i

Z?;

Frug. 37714

Oil pump strainer

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

Fig, 3-174
When installing the strainer, he sure to tighten
bl ts (25 tirst,

Qil pan

After fitting the &il pan to the black, run in the
securing bolts and start tightening at the center.
move the wrench autward, tightening one halt
at a time,

Fig. 3117



Flywheal
The tirst step aof Hhywheel installation is ta check

ta be sure that locating pin 10 is studded in the
crankshaft. The next step 15 to fill up the
pockal between input shaft bearing and oil seal
2 with grease (SUZUKIL SUPER GREASE Al
Make this pocket 0% full,

Fig. 3-118

Cylinder head
Qil wvalve stermns betore inserting them into

guides,

ST e

Imlet waker:

31 B i
o1.244 inl

I
E E 1"“-»._ E:-ch-s.n:-u ut -
o || ] 1
M :

Jo
Fig. 3-120

Each wvalve spring hes top end {large-pitch end)
and bottom end {small-piteh end]l. Be sure to
position the springs in place so thal their botlom
gnds come on bottom side,

Feg, 3-T21
Tao fit valve cotters to the groove provided on
the end portion of each valve stem, he sure to
use the valve lifter £ (09916-14510): COMpress
the valve spring with this lifter and mount the
cotter pieces, as shown in Fig, 3-122.

Fig, 3-122 A Forceps /O8376-845 10Y

—Th



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

NOTE:

“TOP" mark (@, provided on the gasket,
comes on top side; “IN' mark (& comes
on inlet manifold side and “EX” mark

comes on exhaust side.
@
== /
ey —

Fig. 3124

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

| S

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

Tightening torgque
for cylinder head

5.5 - 6.0 kg-m
(40.0 - 43.0 |b-ft) ‘

Camshaft
The camshaft goes into eylinder head from front
sida, Before inserting it, be sure to oil its jour-
rals.




Be careful not 1o leave aut the thrust plate U The two rocker-arm shalts are identical, there

when installing the camshaft. After setting this being no nesd 1o distinguish between the twa,
shalt in place, with its thrust plate properly fit Howewer, each shall tékes but one position in
1ed, turn the shaft by hand 1o be sure it rotates placa. Sea Fig. 3-130.
smoathly. = On the inlet side, the stepped end (1) comes an
frant side.
# (On the exhaust side, the stepped end (4 comes
an rear side.
RN - mm ow w g oW E oW W —
HL'ITE
Ofl m:k-uraa:;m :haﬂ'i ]I.JB‘I: h-afum mmﬂlm
therr.
4
.‘i Iniat vaksr nrim
[.IIIZZ = L= L] :
" |
F."gl'. .::-l| i‘_,?H Frorm paie
Rocker-arm shafts l i i q.° nu]

Enligmsl vaivs wile

CALTION:

Turn the mmafttuhrlng mhmmrﬂ:'
ta the position indicated in Fig. 3-179, that
is, making the keyway face sidewise, and
then install the rocker-arm shaft, This Fig. 3130
crankshaft positioning is necessary because,

if ity keyway is in any other angular pasi-

tion, some valves will louch piston crowns, 3,
possibly  resulting  in damaged valves or
piston crowns  Keep crankshaft in that
a:'-g-ulm' position until the job of adjus:-
ing the timing belt tension is I:-l:lr'm!||¢1:a:l

Fig, 3720

e |



A5 to the positions of rocker arms and springs
on each rocker-arm shaft, refer to Fig. 3-132,
“Front side’” is meant by “17; "rear side” by

i

MNOTE:
When installing rocker-arm shafts, be sure

to have valve adjusting screws loosened
fully but do not remove them,

Fig. J- 132

Water inlet pipe

The angle that this pipe takes in place is impor-
tant. When installimg 11, be sure 1o angle it as
shown in Fig, 3-133.

Fig. 3-133

Cylinder-head front side case

Two bolts (1) for securing the front side case 1o
cylinder head, Fig. 3-134, need SUZUKI BOND
No. 4 (99000-31030), because the bolt holes for
the two extend into the interior of cylinder
head, Apply the SUZUKI BOND Nc. 4 to the
threads of these screws before running them in

Fig. 3-134

Crankshaft timing belt guide

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

T dsilt
pulley side

Cylnder sice

Frg. 3135




Camshaft timing belt pulley 2) Camshaft timing belt pulley has another

One side of this pulley has a punch mark '1'—it ~punch-mark 4 , which is located on the radial
5 a point mark—as the reference for correctly line passing through the punch-mark 1) men
positioning it on the camshaft. Fit the pulley 10 tioned above, MNow, timing belt inside cover
camshaft, bringing the punch-marked side to fan has an embossed mark 5 . Turn camshaft
side and locating the mark at the Keyway 2 tirming beft pulley to the position where mark
provided in camshatlt 4 meets mark /&
3) The nside cower has another embossed mark

CAUTION: &1 . Turn crankshaft to match keyway 3 of

It is highly important that keyway @ of crankshaft timing belt pulley to mark &) .

crankshaft should face sidewise, as shown

in Fig. 3-136. Check this first, and then CAUTION:

install the timing belt pulley as abowve. Mever attemnpt to turn the crankshaft until

mark 18 indexed to mark (& .

Fig 3-136

Timing belt {valve timing adjustmeant)

A certain seqguence must be followed in insta

ling the timing belt. Here's the sequence:

1} Have the timing belt tensioner slackened so
that it will move freely,

\
\
=0\
-~

Fig 3139

4) You now have the two pulleys correctly relat
ed 1o each other in angular sense. Under this
condition, put on the timing belt in such a
way that portion of belt indicated as (715 free

Fig. 3137 T of any slack.

a0



Fig. i F

&) After installing the belt, turn the crankshaft
in clockwise direction until the camshaft
starts rotating, thus making the portion 7
stiff and taut. Then, set the belt tensioner so
that a proper tension will be produced in the
belt. The proper tension is obtained this way:
With the tensioner in freely movable condi
tion, push it o apply a force of about 7.5
B5 kg (16.5- 18.7 |b) to the belt and lock the
tensioner right there.

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

5.5 -6.5mm
(0.22 - 0.26 in.)

Timing belt
tension "L

Push by 3 kg
{6 6 (k)

- ul

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

CAUTION:
After setting the belt tensioner, turn crank

shaft 2 rotations in clockwise direction to
see if marks (0 @ & @& and crankshaft
keyway (3 locate themselves on the same
straight line. |f they do not line up straight,
the foregoing procedure must be repeated
to satisfy this requirement.

Valve clearance adjustment

The method of valve clearance adjustment is
cormnventional. It 15 accomplished by means of
adjusting screw (8 MNut @ §s for locking the
screw.  Llse a feeler (thickness) gauge to measure
the clearance between screw 8 and stem oo
when the rocker arm is turned up all the way

Valve clearance | Intake | g iq 5ag oo

Exhaust (0.005 - 0.007 in.)

specification
(when cold)

Fig. 3142

Of the total of 8 valves, the guestion is how to
bring the rocker arm to the position indicated in
Fig, 3-143. There are two reference marks by
which vou can tell which valves are in the condi-
tion of Fig. 3-143. One is the key on camshaft,
and the other is the "T" mark provided on
flywheel.



Referring to Fig. 3-143, showing the end view of
camshaft and pulley, turn crankshaft until the
key comes to top position: at this position,
check “wvalve clearance” on the inlet and exhaust
valves of MNo. 4 cylinder. Rotate crankshaft
further to relocate the key to the side position
on the right; now the valves of Mo. 2 cylinder
are ready for checking, and soon.

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

Caem analt timing balt puliey

/f)’v’_\m:.-nrlrml valwes reachy

1-:1-. check ing

[} r
+

r-.|.:. 3 eylinder valves y i “x |

ready for checking ~ I

|1
i I- i
| | b y i
\ x [ ':..-"/
| | Mo, 2 oylinder vaives

ready For check :nu

l“L‘

. Beon. 1 cyhindar valves reacy
by . lor checkirg

Fig. 3-143

Distributor gear case

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

31030) to the threads of these bolts.

Distributor

The distributor takes its mounted position cor-
rectly only when it is inserted into the gear case
under a specific condition. The condition is
this: Turn over crankshaft to locate the piston
at B.T.D.C. 10" {No.1 Piston being compression
stroke), and insert the distributor into the case,
with end face 27 of distributor rotor lined up
with embossed mark (3 of distributor housing,
as shown in Fig. 3-145.

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

ignition system

CAUTION:

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

Fig. 3745

Alternator

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



110- 15 mm (0.4 - 0.6

Drive belt tension in.) under 10 kg

{in terms of belt {22.0 b} thumb

g
deflection as shm-.-n:ll pressure

Fig. 3-146

Clutch

At the time of bolting the clutch cover after
mounting the clutch disc, the disc must be
trued up and centerad. Carry out this centering
job with the use of the special tool @& {09923-
363101,

23



3-7. Engine Inspection and Adjustments

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

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

TEM (Page 121 ).

Ignition timing
Refer to IGNITION TIMING, FPage 121

Carburetor
Adjustments to be made are detailed in Page 93

Valve clearance

The method is described in 3-b, How 10 locate
the respective rocker arms in clearance-checking
pasition by turning the crankshaft in reference
to the “T'" mark provided on flywheel will be
ex plained.

Valve clearance | Intake |
iR (013 -0.18 mm
specification

coLD) | E 1!‘Hlls1| (0.005 - 0.007 in.}

Remove the plug—ignition timing check hole
plug—provided at the joint between enging and
transmission 1o gain visual access 1o the "T7
mark. Turn over crankshaft to index mark 71 to
stationary mark 10, and see if the rocker arms of
Mo 1 oylinder are off the respective cam lobes
(of camshaft): it sa, valves (7, @ , %5 and 7,
Fig. 3-149, are ready for clearance checking and
adjustment: if not, turn over crankshaft further
by 360° to index mark to mark 10 again,
This 360° turning should bring about the desired
state lin which the four valves are ready for
checking and adjustment],

Fig. 3148

Fig. 3-149

After checking valves 7 , & , (& and (7, turm
over crankshaft by 360" to make valves '3 ;4
g and @ ready for checking and adjustment.




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

ICESE,

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

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

Fig. 3152 Adiusting valve clearance

Timing belt

Perlodical inspection is required of this belt,

Inspect it for cracks, cleanliness, oil stains and

signs of breakage and replace the belt, as neces

gary. 1o inspect the belt, the radiator shroud

panel must be raised. Here's the method:

1) Undo the two clamped connections of the
warnm air hose, and remove the hose,

2} Remowve the B bolts securing the radmator
shroud panel,

3) Raise the paneal to keep it out of the way, and
look inta the belt check hole to observe the
belt.

Fig. 3153

ES



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

{ Page 87 ).

Compression pressure measurement

Check the compression pressure on all four

cylinders, as follows:

1} Remove all spark plugs,

2} Install the compression gauge (A {08815
G4610) on one of the cylinders, making the
connection perfectly air-tight.

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

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

§) Carry out the steps 2} through 4] on each
eylinder to ebtain four readings

Compression pressure

Srandarcd Limit il lerence
13.5 kalem? | 12.0kpicrm’ 1.0 kglen” (14.2 puilf
1192.0 pmi 11000 prsidy A00 riman Drpem] B rvwsen
T00 ¢ fwin J0T rimin anmy e cylindars
| gz I rgarrnd
|
NOTE:

There is some trouble in the engine when

the compression pressure is not higher than
the limit, Refer to TROUBLE-SHOOTING
GUIDE {Page 25 ) for possible causes.

b4

Vacuum measurement

The vacuum that develops in the intake ling 15

a good indicator of the condition of the engine

It is for this reason that the vacuurm is measured.

The measuring procedure is as follows:

1) Run the engine until its coolant temperature
rises to a level between 75°C and BB°C
(167"F - 185"F).

2) Install the vacuum gauge A {D9915-67310),
# shown in Fig. 3:-165. Install an engine
tachometer.

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

A low wvacuum reading means that any com

bBination of the following malconditions is the

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

(al Leaky cylinder head gasket

(b} Leaky inlet manifold gasket

(e} Leaky valves

(ddl  Weakened valve springs

e} Maladjusted valve clearance

if}  Walve timing out of adjustment

tgh  lgnation mastimed

ith} Carburetor improperly adjusted

NOTE:
Should the indicating hand of the vacuum

gauge oscillate violently, turn the adjust-
ing nut () to steady it.

40 ~ 50 cm Hg
(15.7 = 19.7 in. Hoi
B0 rpm (Take
yacuum reading at
this speed.|

Srandard vacuum

Idling speed
specification




Engine oil Oil filler cap

Refer 1o the section for ENGINE LUBRICA- The cap has a packing, Be sure that the packin
TION, Page 92. is in good condition, free of any damage ar

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

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

Engine coolant
This subject is covered in the section for ENGINE
COOLING SYSTEM, Page 107.

Exhaust line and mufiler

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

Fig. 3-158

Fig,. 3-156

Crankcase ventilation hose

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

i

Fig. 3-157

)



3-8. Engine Lubrication

Drescription

The oil pump for pressure-feeding lubrication oil to the running parts of the engine is of an internal gear
type, in which an outer ring-like gear is internally meshed with an inner gear, there being a separating
srescent-like stator between the two, The pump s mounted on the front end of the engine, and 15 driven
by the crankshaft,

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

camghaft.

Fig. 3-159

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

KA



Qil pump disassembly Qil pump inspection _
Remaove oil pump gear plate, Racial clearance between inner gear and crescent

0,60 - 0.BO mm-
‘ s ‘ (0.0236 - 0.0315in.}

Fig. 3-T60

Take out inner gear,

Fig. 3-763
Racial clearance between outer gear and cres

ciEnt

0.25 - 0.40 mm
Standard | 6 0098 - 0.0157in.)

Fig. 3-167

Take outl outer gear.

Fig, 3782

He



Radial clearance between outer gear and pump ® (Outer gear has a punch mark 1} . Fit outer
gear into the pump case, with this punch:

7 marked side coming on plate side,

Case

mit 0.3 mm (0.0118 in.)

Frg. 3-16:

4 : ® Lise a new gasket when fitting the oil pump
case to the cylinder block. The edge of the
gasket might bulge out; if it does, cut the
bulge off with a sharp knife, making the
edge smoaoth and flush with the end face of
the pump case, and apply SUZUK] BOND

Side clearance:

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

in Fig, 3-166,
- MNo. 4 to the cut edge.
Limit an side 0.17 mm
clearance | ({00067 in.) NOTE:
—— : Before fitting the pump case, oil the oil seal

lip.,

Fig. 3-166

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

reduirements:

90 -



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

CAUTION:
Strict adherence to the special instructions

is essential, for an improperly installed
pulley and timing belt prevents the engine
from operating as designed.

Oil filter servicing

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

dirty.

After 1,000 km
{1,000 miles)

Initial replacement
to be made:

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

Fig. 3-T189 it {ilrer wrench A (09915-473 100

Oil pump strainer servicing

® |nspect the strainer periodically and, as neces
sary, clean i by washing to remove n:lir1'-,.'
matters clogging 1ts screan,

® When fecuring the strainer, be sure to tighten
up two balts on pump side before tightening
the others.

Checking the oil prassura

When the engine is idling, not to mention Fast

running, the oil pressure light should remain

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

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

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

Frg. 3170

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

3.0 - 4.5 kg/em’
{42.66 - 63.99 psi)
At 3000 rpm

Uil pressure
specification

If the pressure read is not up to the specifica
tion, the ol pump must be checked.

CAUTION:

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

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



Engine oil servicing

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

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

| engine overhauling  {7.39/6.16 US/Imp pt)

Oil fevel:

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

Lowe levet
larste - A fuall farnl

R £ 3
g

i

[d

Fig. 3-171 0l fevel gauge
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4-1. Description

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

+ Hpae
. Floan charmber cover
L ET T
. Float velve geket
. Float valwe
Floar
. FElaat pin
o lefle mikture adjsting soems

Fig. 4.1

4-2. Carburetor Specifications

Item Specification
Fo = Venturi diameter 24 mm (0.945 in.)
Main jet =106
Main air hole 0.5
Slow jet #5756
Slow air jet 1.6

L
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Tt

Air went pipe
Wenturi Bt Slow air Bain air hole

Firer
L iet #2 Pump nozzle 1 eSS
By pass part Moo valvn e :
Choxa vatve By . i = i |1:
dbe i e LY .'l-'
v g L i N il i v
e i L s e e e et T N =
i / f L s | - Slow jet
i | LN N
[ | : i
. — |4 — Slaw gir ot
y ! ! i
" =
[

Funl

i ' e [FSFEREERTE L ST

Fusnl and air mizeurs

Eischarge ball vatve | Enmrichment jot
Thspttle valve o ' %
Sucton badl vl H . ’
Slow pystem s | -~ Main jet
: Enrachermant
i e brans
- High |Msing spaed Iy
EyELEm i

Arcelerating pump
S8lem

Fig. 4.2 Carburetor circuit diagram



4-3. Carburetor Operation

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

1o a certain constant level. The float responds to the up-and-down movement af fuel surface and actuates
the neadie valve,

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

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

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

High speed mixture

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

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

Acceleration power system

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

— 9



4-4. Inspecting and Adjusting

Jets

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

A clogged slow (et is usually responsible for
erratic enging 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 ar hole
constrictions in the carburetor body.

&

Frg, 4-3

Meedile 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 Up 15 pushed
against the seat by the float.

Inspect the conical tip and seat for evidence of
clogging. As necessary, remove the seat and
wash it clean. A worn needle, illustrated in Fig
d-4, must be replaced. Remember, a clogged or
poorly seating needle valve s usually accoun
table for "ovarflow,”

{9 bl

Firg, 44

Choke valve

Check 1o be sure that, when the choke knob 15
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.

Fig. 4-6 Choke valve fwith knook pashed in Gty ]



Accelerator and choke cables

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

Fig. 4-7

Fuel hose

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

tight,

Fig 4-8

Fuel tank cap

This cap is fitted with a rubber packing. Be sure
that the packing is in good condition and that
the cap in place 15 tight and leak-free.

Fig. 4-9

Fuel level adjustment

To see if the fuel i maintained at normal level
in the float chamber, or not park the machine
on a level floor and look into the glassed inspec
tion window. 1f the fuel surface is visible at the
middle of the window, the needle wvalve is

warking properly.

;l:.!;

Fig. 4-10

Fuel level adjustment must be made it the
syrface is too high or too low as seen in the
inspection window, The method of adjustment
iz as follows: 1) Remowve float chamber cover,
and bend the tongue 1, Fig. 4-11, upward (to
lower the level) or downward (to raise the levell.
Tongue | is the part in contact with needle

walve,

OF -



Fig, 4-T1
Idie speed and idle mixture adjustment

MNOTE:
Requires external tachometer.

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

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

75~ 105 C (167 -~ 221 F)

'
e —_—

H\-\K"

§7
|:__'I'_EM_I;__]_| N

fﬁ:}-_

Fig. 4-12

# Choke valve 15 in the full-open position

» All accessories (wipers, heater, lights, etc.} are
out of service,

® The ignition timing is within specification.

# Fuel level in the carburetor fuel reservoir
should be at the center of the window, as
shown in Fig. 4-10 when the engine 15 running
at 2,000 + 50 r/min (rpm].

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

b

[Idle speed and idle mixture adjustment]

Adjust idle speed by repositioning the idie
speed adjusting screw 2, making sure the
engine idles steady at 860 + 50 r/min {rpm).

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

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

CAUTION:

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

Engine idling speed

ikl fication g0 ¢+ 50 r/min (rpm)

Fig, 4-13

1) Tighieing rorgue 7.8 kg-m (140 00-5rf
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5. AIR CLEANER, FUEL PUMP AND FUEL FILTER

L

T T L T [ R L B P S T

. Fuel Pump

Fuel Filter

1o




1. Air Cleaner

Description

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

These cleaner elements can be used repeated|y
by performing the following cleaning work,

qn
!

Fig. 5.1

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

Fig. 5-2

2) Separate outer cleaner element from inner
cleaner element.

Eniser rmaner dlemsng ."

e Chriner cleanes .-’J-,."

Fig. 5.3

J) Blow off dust on inner and outer cleaner
elements by compressed air.

Fig. 5-d

NOTES:

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

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

& Never twist and wring the element or it
will develop fissures.

Every 2,500 km
{1,500 miles)

Agr cleaner element
cleaning interval
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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 168°C (89°F) or below, or in SUMMER
position when the temperature is abowe that

level.
Warm-air selector lever position
| Agmosaheric temperaieig Liser paailugenm
; 1570 (55 Floor below WINTER
| |

| Above 15°C (B8 F} | SUMMER

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

Description
A pneumatic diaphragm pump is used to deliver
gasoling 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. & fuel return circuit is provided in
this pump in order to avoid “vapor lock.™
When the float chamber refuses to admit fuel, a
slight pressure buildup occurs on the discharge
side of the pump and this buildup causes the
fuel to flow through the return circuit to the
fuel tank. In other words, the fuel pump is kept
in action as long as the enging is running, so that
the constant flow of fuel through the pump
keeps it cooled.
Fuel pump specifications ]
0.25 - 0.35 kg/cm?
(3.55 - 4.97 psi)
1.3 litres/minute or
better at 2,000 rpm I

Discharge pressure

Pump capacity

Diagxhragm

Aocker arnm

Fig. 5-7

Important pump disassembling step

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

o

Fig. 5-8

Inspection

e Inspect the fuel pump in place for leakage.

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

e Be sure that the nuts securing the pump N
place are tight.

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

(10

¥

Fig. 5.9

P -



Important pump reassembling

Be sure to fit the upper half and lower half as
guided by the match marks 1 given at the time
of disassembly, With two halves & 5 correctly
positioned, run n the screws and tighten them
equally.

Fig. 510

— 105 =

5-3. Fuel Filter

Description

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

Inlet (&

Fig. 5-11

Servicing and installation

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

e

|
Interval of fuel filter | Every 40 000 km
replacement | {25,000 miles) _.l




— 106 —



i

L]

]

6. ENGINE COOLING SYSTEM
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6-1. Description

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

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

6-2. Cooling Water Circuil

The thermaostat remains n closed comdition—its valve 15 closed —when the coolant s cold, Under this
condition, the coolant being pumped flows through the circeit comprising cylinder block, oylinder head,
inlet mamitold | bypass hose and water pump, in that order

As the temperature rises to 82°C (179°F} or thereabout, the thermostat begins to open, thereby allowing
some of the coolant in recirculation to flow through the radiator. At about 85°C (2037 F) of rising cool-
ant temperature, the thermostat becomes completely open so that little or no flow occurs through the
bypass hose: the coolant now flows through the radiator and back to the pump, releasing the most of
heat to the atmosphere through the radiator core,

Eig. 6-1

— {4



-3, Remaoval

1. Conlant draining
1} Loosen the drain plug |
gmpty 113 water side,

Fig: 6-2

21 The drain plug for engine water jackets 15
located below the exhaust
change the coolant, or to drain the jackets for
one reason ar another, loosen this plug, too

manifold, To

So—

=

Lig

2. Removal of cooling water pipes

Fo remove these pipes, loosen the screw on each
pipe ¢lip and pull the pipe end off. In the
machines equipped with the heater, leave the
heater valve in open (slackened) position,

on the radmator 1o

109

Frg. G-

3. Radiator removal

Remove the lower shroud panel, and loosen the
bolts securing the radiator o place. Take out
the radiator by Lifting; it comes out complete
with its upper shroud panel.

'

l‘r

A~
Y Y Y Y Y
Fig. 6-5
4. Cooling fan removal

Remaoving the balts securing the fan 1o the hut
allows the fan to be detached.

Frg. 06



5. Water pump removal

In order to remove the water pump, it is not
necessary ta take down the engine, The method
of removal 15 sequentially illustrated in Figs.
3-12, 3-13, 3-15, 3-16, 3-17, 3-18, 3-19, 3-20,
3-21 and 3-23.

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

The method of re-installing the pump is
sequentially illustrated in Figs. 3-136, 3-137,
3:-138, 3-139, 3-140, 3-141, and 3-142.

6-4. Functional Description of Major
Components

Water reservoir tank

This reservair, 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 (o
coolant expansion caused by temperature rise,
When the coolant cools down, its volume
contracts, arnd the coolant in the reservoir
returns (o the radiator,

Fig. G-7

Thermostat

The temperature-ssnsitive material in the ther-
mostat s a wax pellet. It is hermetically
contained in a metal case, and expands and con
tracts according as the coolant temperature
ries and falls, When it expands, the case pushes
dawn 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 casa,

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

Thermaostat functional specifications

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

82°C (179°F)

95" C (203°F)
B mm (0.37 in.)

Sharmasiat

Fig. 5-8

Radiator filler cap

This cap has two built-in valves and, by these
valvies, allows the internal pressure of coolant
circuit 1o rise o 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
pressure rises by 0.9 kag/em®. This means
that the coolant's boiling temperature is sub-
stantially above 100°C {212°F)—if the coolant

(B LY



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

Faollowing a shutting down of the engine, the
coglant will coal off and the internal pressure
will drap,  If the pressure should be aflowed
to keep on falling, there happens the danger
of coolant pipes and radiator cores becoming
subjected to a large collapsing pressure:  the
pipes or radiator corgs or any weakest point
might give in. The negative-pressure wvalve
opens in such a case to admit atmospheric
pressure into the coolant circuit, thergby avoicd
ing a build-up of negative pressure.

The cap has its face marked 0.2, which means
that its pressure adjusting valve opens at 0.9
kag/cm”

Rasfhator cap

Oparating pressune adpusting vilee

Fig. 6-9
Hodiston cag
Clperaintg dauurm valve
Fig. &-101
Water pump

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

111

Fig. 5-11

Reguirements on coolant

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

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

Tap water available from city water supply 15
the best available water, in a practical sense,
for the cooling system. Distilled water s ideal
but is a luxury in most cases.

For protection of the cooling circuit, 1T 18
recommended that GOLDEN CRUISER 1200
{which is included as a regular item in the supply
af materials from SUZUKIF be added to the
cooling water in a proportion determined by the
lowest atmospheric temperature expected.

Each LJBO {and LJBOV) machine is shipped
from the factary with its cooling circunt filled
with a 50% solution of GOLDEN CRUISER
1200: this solution does not freeze down to
-36°C (—-33°F).

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



GOLDEN CRUISER 1200 "Anti-freeze and

Summer Coolant”—its effects and use

(1} Effects of GOLDEN CRWISER 1200
coclant

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

ib} It does not corrode the metal surfaces of
the cooling circuit. It is an anti-corro
sion coolant.

(el It does not develop foam or bubbles, It
i5 a Toam-inhibited coolant,

{di It stands long usage, The renewal inter:
vals is much longer,

Fig. 6-12
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(7] How 1o proportion GOLDEN CRUISER 1200 to cooaling water
GOLDEN CRUISER 1200 is a multi-purpose anti-freeze compound, [ts aqueous solution as engine coal-
ant can be kept in service as long as two years in a single stretch, regardless of changes of season.

To prepare an anti-freeze coolant with GOLDEN CRUISER 1200, proportion this compound 1o water
according to the following chart, in which the proportions are indicated tor seven |levels of temperature as

the lowest expected levels:
ANTI-FREEZE PROPORTIONING CHART

Freezing g 8 | =12 | <16 | =@ ] 25 | —30 [ -36
temperature F_| 1 0 | 3 4 | =5 [ =35 | %
GOLDEN CRUIS-

ER concentration

% 20 25 30 a5 40 45 50

D86/ | 1.147 | 1.33/ | 182/ | 1.7V 190/
‘ 2.85 7 66 247 | 228 2.08 1.90

Ratio of com-
pound to cooling
walter

200/ | 240/ 281 | 321/ | 361 40l |
6.02 5.62 5.21 481 | 441 | 40
167/ | 200/ | 234/ | 260 | 301 | 334/
| s | 468 | 434 a0 | 367 ‘ 3.34

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 reqgulator—are connected as shown in the diagram below:

Fume e "\"F" Aaalyi
—_——— [
| S ’—é 1

Fn':_ij'. &-13 FalrT berrsis Sture gacge

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 enging unit. This unit is
installed on the intake manifold, Speaking generally, a thermistor is a semiconductor resistive element
whose ohmic resistance decreases as i1s temperature rises; its resistance has a negative temperature coef
ficient. When the coolant temperature rises, the thermistor offers a decreasing resistance, so that the
current increases, thereby deflecting the indicating hand wider,

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

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

Tharmostat
If the thermostat valve is suspected of malfunc

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

glement in the following manner:

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

if the suspended uwnit 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

comndition,

If the valve begins 1o open at a temperature sub
stantially below or above, the thermostat wnit
should be replaced by a new one. Such a unit,
if re-used, will bring about overcooling or owver-
heating tendency,

Fig. 6-14

Make sure that the air bleed hole of the ther
mostat is clear, Should this hole be clogged, the
engine would tend 10 overheat.

Fig. 6-15

Fan belt

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

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

Helt tension
specification

NOTE:

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

Fig. 6-16
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To adjust the belt for proper tension, loosen the
3 bolts securing the generator in place, and dis-
place it to slacken or tighten the belt,

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

Belt replacement Two years
interval [recommanded )

-
aF >

Fig. &-18

Coolant level

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

\
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Frg. 6-17 | | w

Radiator
If the water side of the radiator 5 found exces |

sively rusted or covered with scales, clean it
by tlushing with the radiator cleaner compound. | i
This flushing should be carried out at regular >
intervals for scale or rust formation advances Fig. 619
with time even where a recommended type of
coolant is used. Periodical flushing will prove
more economical.

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

Excessive rust or scale formation on the wet side
af the radiator lowers the cooling efficiency,
Flattened or bent fins obstruct the flow of air
through the core 1o impede heat dissipation.

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.,

| Radiator flushing Two years
interval {recommended)

1S — Fig. 68-20



6-6. Important Re-installing Steps

Thermostat

When positioning the thermostat on the inlet

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

Fig. 6-21

Filling up the cooling systam

Park the machine on a flat lewel 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 unitl its surface
shows up again in the filler, and fill up the reser-
woir tank, raising the surface to FULL mark
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7. CAR HEATER
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7-1. Description
The optional car heater is of hot water type. |ts operation is quiet. [t takes engine heat through the

medium of water and sends warm air into the room by means of a blower,
Since the blower drive is electrical, independent of engine speed, the heater is just as effective even when

the engine is running slowly, In summer, the blower doubles as a fan for room ventilation, with the heater

valve kept closed,

7-2. Elecirical Circuit

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

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

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

Main swwitch

,Fan resivdiance |

I
i
'H._'
X .
m
L
]
=
- —
-

L":.-" i "xll || |
Eilmssir  peist der __..- J_ e
~\=Z1E T BLwd L w
1 Fam switch
B | &
J. Wire mymbial Ceplgar Battery
— H - Black
HL + Blue {
W e e e L L A il bwad
W g Bt oy While
BLMW + Blue weith while fracar ==
BiW. . « Black weitb white racer

Fig 7-1
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7-3. Heater Services [ Wire Color

) Switeh Yellow | BlueiWhite  Blue
Fan resistor Position
This resistor is in the heater case. Inspect it for [ OFE 1 [
signs of cracking or breakage and replace it if —1 _ -
First positian (1) i 1 {1

necessary.  |f the blower motor will not run or
when yvou replace the existing resistor, check to Secord position (2 [ T {3
be sure the resistor has an ohmic resistance of
4.3 ohms. Use a circuit tester for this purpose. Heater fan switch

Fan resistor specification 4.3 ohms

Fig. 7.2

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

YELLOW and BLUE.

1%
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8. IGNITION SYSTEM
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8-1. Description

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

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

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

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

The resistor, connected in series to primary winding, serves to reduce the inductance of primary winding
g0 that the high voltage generation in secondary winding will be stabilized.

NOTE:

Whereabouts of terminal connections are clearly indicated in the diagram below. When inspecting
the electrical wiring, refer to this diagram and check to be sure that each connection is tight, Exam-
ine the cords for torn insulation and for evidence of grounding.

———
r2s
_G E | }J m_'_ Areake Dk il b
Main switch | 3 ;|,
I c.ile
e | [
— | Ell&
fgaitian el

I

Hattery

E_)

Spark plug

Fig. &1



8-2. Description of Components

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

of the crankshaft,

Inside the cap are four side electrodes (for spark 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
meéntioned. 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 svery
time the contact point is opened, and is due to, 50 to say, the inertia of electric current.  The object
served by the condenser is cbvious; it is to prevent the point faces from getting burnt by sparking.

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

Distributor data _
© Camdwell angle | 52°: 3
Condenser capacitance 0.25 microfarad
Timing advance 10° B.T.D.C. below 850 rpm
i Mumber of gear teeth ) 13
Direction of rotation I Clockwise, as viewed from top

Cenner glectrode

Side electyodae
Hla o
Hroaker
Timing scdvancer
Herising
Guar
Shiadr
Fig. 8-2
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Ignition coil

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

has three terminals:  one high-tension terminal
ard two low-tension terminals,

Egh-tersion ||
ferem iral i
I __Primady tediminal

~Piwmary waindsrg

= Secandary winding

———

2 | = Insulkator
v

Fig. 8-3

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 relatwe to the bot
tom one in the direction of shaft rotation.

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

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

5

207}

0* el |
o 1000 2000 3000 4000 5000 E00D
Emegine spoed rpm)

fgnition taming lcrank anglel

n
F

g d-d

Spark plugs

Each new machine shipped from the factory i3
fitted with standard plugs, BPR-5ES of NGK or
WIGEXR-U of NIPPON DENSO make. This plug
is expoacted to serve well under a wide range of
duty conditions but may tend to become sooty
or wet under extreme duty condition,

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

plugs,
Hot type Standurd 1y pi Coild Type

RIGK — HFA-BES BPR-GES
Wippan Densa | WI4EXKR-L WIBEXA-U W2IIEXR-U

I msul gt
Coasfsnis Cors-— _

Conter slecirode -
Fig. 8-5
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-3, Maintenance Services

Distributor cap

Leadage of high-tension energy for ignition
shows up as misfiring in the éngine, |t ocours 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 tn the plug, a condition often
found in poorly cared spark plugs, promotes the
tendency of high-tension energy to find a short
cut to ground.,

Cleanliness is very impaortant 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.

Frg. 86

Distributor driven gear

Inspect the gear teeth ofr wear, and see it 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 (o
excessive tooth wear in this gearing and, in such
& case, can be corrected by replacing the driven
gear.

Fig, 8-7

Spark plugs

The spark gap specification is 0.7 ~ 0.B mm
(0,027 - 0.031 in). Be sure to use a thickness
gauge in checking the gap. A wide gap is just as
bad as a narrow gap. The 0.7 ~ 0.8 mm (0.027
~ 0.031 in) gap will produce the right kind of
sparks needed by the air-fuel mixture in this
EHHII'I-F.'.

0.7 ~ 0.8 mm
(027~ 0.031 in}

Fig. 8-8

Contact point faces

In the contact breaker, push the breaker arm
with your fingertip just a little so that you can
see the point faces. If the faces are oily, clean; if
roughened, smoothen by grinding. In maost
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 dane
in each case but the last one showing a pair of
properly aligned, smooth faces. Wear or burning
is hard 1o occur in the contact point whose
point faces are in the condition fabeled “good."
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Checking the primary circuit for fault

If the engine mistires 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 eause is to check the primary circurt (e
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-
tinuity is noted, it means that there 15 a fault
somewhere along the primary circuit, which
could be in the ignition coil, condenser or else

where,

Fig. 8-10 7. Open

Condensar

Check the condenser for capacitance by using
the slectro-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
corndenser not meeting the following capaci-
tance specification must be replaced:

Condenser capacitance
specification

0.25 microfarad |

Frg. 8-T1 2 Dpen (30 Pugh

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 gmition coil connected to the Lester,
as shown, let the spark fly across the three
neadle gap. Continue this testing for about
three minutes so that the coil will get warm to
simulate the normal operating condition. The
cail may be deemed to be in good condition it
the sparking is stable, without any misses. In
the use of the electro tester for this purpose, do
not enlarge the three-needie gap wider than 7
mm (0,27 in. ],

Fig. 8-12

16—



(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
becuse we are interested in the performance of
the coil at the normal operating temperature,
not of a cold coil.

' B ndin About 3 ohms {in-
Y. g clusive of the 1.5

Fesistance ;
ohm resistor)

Sacondary windin l
- ¥ g | About 8 kilohms
resistance I

| E— —_—

S8-4. Important Reminders for Reassembly
and Installation

Distributor

A definite sequence must be followed in inserting

the distributor into the distributor gear case.

This is because the relative angular positions of

distributor rotor and crankshaft are essential

factors of ignition timing. The sequence is as
forl lows:

(1) Turn over crankshaft in normal direction
(clockwise as viewed from front side) to
bring timing mark 107 0 {on flywheel) to
the mark (& provided on transmission casa,
making the two marks line up. See Fig, B-14,

127 —

CAUTION:

Remove the cylinder head cover and check
to be sure that No. 1 cylinder rocker arms
are down and not riding on cam lobes when
the two marks {0 @ are in register with
each other; if the rocker arms are found to
be riding on the lobes, turn over crankshaft
another rotation {360°) so that the arms
will be on the low parts of the cams.

10°(B.T.0.C.]
Timing mark

)I F

Timing match
miark

Fig. 814

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

Fig. 815

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



High-tension cords

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

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

.__"l.,-\,_-\.-

B-5. lgnition Timing
Spacifications

10° B.T.D.C. below
B850 rpm
P TR i
0.4~ 0.5 mm
|:U..f.:|'|ﬁ ~ 0.019 in.)

[grition timing
lgnition order

Breaker point gap3

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 an
No. 1 cylinder. To adjust the point gap,
loosen screws (10 and move the stationary point
with plain screwdriver inserted into slit 2.

Fig. 817

(1) Checking and adjusting with timing light
CHECKING:

Connect the timing light to the high-tension
cord of No, 1 cylinder spark plug. Start up the
engine and hold it at a speed not higher than
850 rpom. Under this condition, observe the
timing marks under light. (The 10" timing
mark 41 an flywheel will appear stationary.}

If mark 4 is in register with the mark 5 on
transmission case, the ignition is timed correct:
ly. See Fig. B-18.
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il 107 B.T.0.C.)
Tim irg mark
7 q
-* \

Teming match
Mmiark

Fig. 8-18



To see whether the advancer in the distributor
is working properly or not, raise the speed
gradually while observing the timing marks and
checking the speed, and compare the readings
{on ignition-timing crank angle and engine
speed) with the characteristic curve of the graph
given in Fig, B4,

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

ADJUSTING:

Upon noting that the ignition is not timed 1o

the specification, proceed as follows:

1) Make sure that the breaker point gap 15 set
right, that is, between 0.4 and 0.5 mm
(0,016 - 0.019 in.).

7 Loosen the distributor clamp bolt, and turn
{or anguiarly displace) the distributor hous-
ing a little at a time until the marks 4 &,
mentioned above, line up under lamp light.

NOTES:

# Turning the housing clockwise retards
the timing and vice versa.

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

{2} Checking and adjustment with the timing
tester
The timing tester has a built-in buzzer.
Connect one of its leads to the primary-circuit
terminal af the distributor and the other lead
to the dis tributor body. Slowly turn the or-
ankshaft by rotating the cooling fan clockwise
with the hand while watching the timing ma-
rks.  (Have the ignition 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.

_ 129

CAUTION:

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

NOTE:

The two tester leads are given polarity
signs, {+) 1o one and {-) to the other lead:
connect the red lead to (+) cord, and the
black lead to (—) cord, of the distributor.

107 1B.T.0.C.)
Timirg mark

/

Tirming masch
mark

5

Fig. 820 & Timing tester (09900-27003)



ADJUSTING:

Upon nating 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 - 0.018 in.}.

21 Bring timing mark (1. inta alignment with
mark Z, as shown in Fig. 819, Mark (i
represents the 107 crank angle.

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

bolt
NOTES:
1. Twntnn the housing counterclockwise
‘advances the timing and vice versa.
2. After tightening the clamp bolt, check
~ the timing once again,

5-6, Replacement of Distributor Diriven Gear

Replacing a worn-down driven gear (a part of
the distributor assemblyl 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
disturky the ignition timing and must be replaced.

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

1. Before ramaving the drive gear from
~ this shaft and, when mounting the re-
~ placement drive gesr, refer to this
%’Eﬁm s no need to discriminate be-

Fig. 8271
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CAUTION:

Distributor gear case

About 60 cc (2.03/2.11 US/imp oz) of
engine oil must be fed into the distributor
gear case after servicing this case, thn i,
rmwﬁnnaﬂdputhng it back. Be sure to
add this much oil before starting the engine
for the first time after servicing. For the
filling point, remove the bolt on the case
and use the bolt hole.

Frant sicle wirw



9. STARTER MOTOR
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9-1. Description

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

Mgl swntch

i i |t"|-'“|.':x ("‘__7 -

o)/ |- ]
|
Armiatdrs brake
(..;-"J ] ; 4
i i ¥ rlr'_.l'
([kr 5
| |
Piriism
Khwpriuneg e 1""4".“;,“” Cprmmutat or
Fig. 9-1
9.2. Specifications
Voltage B 12 volts
Output 0.8 kW
Rating 30 seconds
Direction of rotation Clockwise as viewed from pinion side
Brush length 16 mm (0,63 in.}
Mumber of pinion teeth g
Mo-load characteristic 50 A maximum at 11 voelts, 5,000 rpm minimum
- i 270 A maximum at 9.5 volts and 0.7 kg-m torque,

Load charactéristic 1,200 rpm minimum
Locked rotor current 600 A maximum at 7.7 volts, 1.3 kg-m minimum
Magnetic switch operating voltage 8 volts maximum
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9-3. Cranking Action

Starting up the motor

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

Pull-if &l Searisr vwich

’ _Contae plars
Haxlding ool 3 -

LR AR
I rEr]

Chirch ...'HI' AkE

Fig. &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. Conseguently, 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. 9.3
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Engine cranking

When the motar 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. Uinder this condition, the
shift lever is pushing the pinion by owercoming 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 pinian merely spins on the motor shaft without transmit-
ting this reverse drive 1o the motor. This is because the clutch is of overrunning type.

Nn R R
o e Ty Ty R
i

Terminatmg crank ing 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
hack and the moving core is forced toward the left to open the main contactor, This shuts aoff the load
current, and the drive pinion, shift lever and moving core go back to their original positions.

9.4. Removal
1} Disconnect battery cable from the negative terminal of the battery.

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

3] Remove the two bolts securing the starter motor assembly to the crank case, and take off the starter
maotor,

L34 -



9.5
1

2)

. Disassembly
Remowe the nut securing the end of the field
coil lead to the terminal on the head of mag-

netic switch,

Take off the magnetic switch 1 from the

starter motor body by removing the two
MICINTING ST ews,

Fig. 96

3}

Fig. 9-7

4}

Remove the bearing cover (2
lock plate brake spring (3) and rubber (4

5 Clep

Disassemble the brush holder section in the

following sequence:

{11 Remowve two through bolts.

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

, and take oul

Fig. 9-8

5]
6l

Iy

Remove the case complete with field coils.
Pull off the sat pin from shift lever, and take

aut the rubber and plate inside the housing,
From the housing, take out the armature,
starter clutch and shift lever.

Fug. 9.9

Bl

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



9-6. Maintenance Services

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

If the pinion plunges out satisfactorily, then the
inability of the motor to crank the engine is
likely to be due to some defective condition in
the commutator or in the armature, provided
that the battéry is in good condition and that
the circuit for applying the battery woitage 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, |f
continuity is indicated by the tester hooked to
the houwsing or frame, it means that the insula
tion has failed, resulting in a grounded field coil
Such a fault can be corrected by repair n
miost cases.

Fig. 9-10

Checking the armature

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

condition.

Fig. 9.11

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

Fig. 3-12

Servicing the commutator

s |f the surface of the commutator 15 gummy
or otherwise dirty, wipe it off with a cloth
dampened with gasoline. |If the surface is
coarsenad or in burnt condition, smoothen it
by grinding with sandpaper. |f the surface
is grooved deep, it may be necessary 10
remove the groove marks by turning the
commutator in a lathe; such turning is often
successTul in reconditioning the commutator
if the extra stock necessary for removal by
cutting is available without reducing its dia-
mieter ta the limit.

B Standard Service limit
1
dia"ﬂ;ﬂf *  325mm 0.5 mm
(1.28in.] (1.20in.]
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Fig. 9-13 (1} Sandpaper

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

commutator,
Stariard Caruics |t
M,::I,_ 1 - e = I:;.:_':“_m
MR 002~003in) | (0007 n
| A 1 |
05~ B Bmm

]
e 10.02 ~ 0.03in}

Mormal

=
= =2
=
= oWron q

Fig. 9-14

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, éven when
the main circuit is opened at ""A&"", will remain in
“lumped out’ position, If undoing the connec-
tion at “'A’ causes the drive pinion to retract, it
means that the holding coil is defective,
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Fig. 8-15

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

Srandard Service limit
Brush length 16w 1? mm
(063 in.) 04T in.}

Fig. 3-16

Servicing the brush holders

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




9.7, Important Reminders for Starter Motor Reassembly

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

1}
2
3)
4)
5)

]

‘%; ( | 58
%
ER I|Il._
% S —EE(
1 [ ,«4

Fig. 9-18

Give grease to the bush in the drive housing.

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

Grease the sliding or contacting surfaces associated with shift lever,

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

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

plunged -out condition will be from 1 to 4 mm (0.04 to 0.16 in.). To check, run the motor in no-load
condition to plunge out the pinion and wait till the motor speed settles.
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10-1. Description

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

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

Against the stationary armature, revolving magnetic fields are produced by the field winding carried in
the rotor. This feature of construction of the alternator strikes a distinct contrast to the 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 eurrent auto-
matically in such a way that the output voltage remains constant; another function is to control the circuit
af the charge warning light. 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.

Alternatar
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10-2. Charging Operation

The following description of the system operation is referenced to the circuit diagram indicated in Fig.
10-2. Closing the ignition switch connects the charge warning light to the battery; a small current flows
through the light, lighting this light to signify that the alternator is not charging the battery, and through
the contact point of voltage relay to ground. Anaother 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 rotar, 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
revalve 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 congists of three pairs of rectifving diodes, forming three one-way paths of current for full-
wave rectification to convert the alternator output power into a direct current power, which is available
fram the “B* terminal of the alternator-rectifier unit, relative to "E™ (ground) terminal.

As the engine picks up speed, the electromotive force induced in each armature coil increases, so that the
autput 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 to develop a magnetic pull
on its armature carrying point “P5’". Consequently, point “'P5" separates from point P4 and touches
point "‘P&""; the charge warning light thus becomes shunted and stops burning to signify that the battery is
getting charged.

During the early stage of engine starting, the alternator output voltage may be lower than the battery vol-
tage; even in such a case, no current flows from the battery into the alternator because of the rectifier
dindes. 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 arder 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 paint "'P1",
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
contrals the alternator cutput voltage by comtrolling 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,

141 -



\\ Grater coil

E0M

{f—\ Fuse
| 4
: Harrgry Ty igmaiign
e
p
F —1
. _y i E
1 I ;
Ravior ool Ot I 3
{Field cail) j E
Ot :
1]
Aljsrmpior unlu“
requlator
Fig. 10-2
142 -

______ BENETL

Reguiator Voitags
falay

el . e b e e A om o om i

i

o R NN T Y N T N S T N T Y * R—



10-3. Alternator

Description

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

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

semiconductor diodes, and i1s built in the alternator],

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 electromative force (emf) is in-
duced in each coil group. Thus, three alternating voltages are available froam the stator.

The six diodes are arranged so that they “rectify’’ or convert the three alternating cutputs intoa DC ouwt
put, Three-phase full-wave rectification is effected by the built-in rectifier,

In terms of electric current, a dicde 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,

Fiedd coasl
|Rotor colll

: Slig ring

Reastifipr

Fig. 10-3
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Data and Specification

. r'_lq-:n:i.nn.l. aperating
oltage

Bl v altermator

oLt put
Polarity

Effective pulley
diameter

Mo-load alternator

Megative ground

12 Vaolts

64

70 mm (2.75 in.]

1,060 =~ 1,250 rpm,

14 Volts at mormal
iI'JE"H.'i tempe-‘atl.n'e

4 D00 rpm masimum,
354, 14 Volts at

rmrml Iemperatura

Full-load alternator
spead

Clockwise as viewed

3 i f T
irection of rotaton from: iy sithe

Maximum permissible

13,000 rfrmi ]
alternator speed 3,000 r/min (rpm

Wark ing Temperature 40°C ~80°C
range [—1047F ~ 1767F) j

Rectificaison Full-wave rectification

8

Remowal

{1} Disconnect the positive battery cable from
the battery,

121 Disconnect from the alternator the white
cord and circuit coupler,

(3} Remove the bolts securing V" belt adjut-
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
steady by using a special tool (&1 .

Hexagon wrench. & mm (09911-70120)

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

Fig. 10-5

Draw out the rotor,

It may be necessary to

lightly tap on the core and housing.

Fig. 10-6

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

terminal insulator. Remowve the rear end cowver.
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Remove the brush halder from the stator, Maintenance Services

{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-to-rimg circuit resistancs 4 ~ b ahmsg

Fig. 10-8

NOTE:

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

- Testing the rotor for grounding
Check to be sure there is no continuity
between the slip ring and the rotor shaft
when tested as shown. Presence of any
continuity means that the insulation on the
field coil has failed, making it necessary for
the rotor to be replaced,
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(2]

Stator

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

S\

Fig. 10-12

{31

Fig. 1013

(4}

Brushes

Check each brush for wear by measuring it
length, as shown, If the brush is found
worn down 1o the service limit, replace the
brush and holder altogether.

| rrwica | ;

Bruzh Seandard Servica limit
length 16.5 mm 11.0 mm
{0.45 in.|

{065 in.|

i

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™; thean swap the
twao leads, In this case, too, the two tester

indications should be similar to those men
tioned above,

Fig. 10-14

(5)

46

Alternator load performance

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

Standard oulpul
'-lﬁlrdgl"." and currant

13.8 ~ 14.8 volts, |
204 minimum

R
nsr.!;ll'l lﬁ_ "I".. i'li'";_"‘
iRy v 't

| | 3
e
W
v ki

Fig. 10-15
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10-4. 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 light, 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 "M of the armature with re-
spect to the ground. A clear understanding of
these relations is essential in checking, testing
and servicing the requlator unit,

Arrrpliysd Qag

3 : e
Adisting atm l Tu'.rlr'g paing P2
* Point P3
Boiat B . i {High-speed |
§ Lo -spaed) f’ Poeum gog
A )

Woltage requlancr

Armature gap

A

Adljusting arm |

Point P4 7 Point PB
* Paint gap
fl'-r T,
Viltage relay

Fig. 10-16
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Specifications N

T — | 136~ 148 vohs |
Voltage relay cut in voltsge | 4 ~ 5.8 volls '

Maintenance services

{1} Voltage-regulator limiting action test
Hook up a woltmeter, inssriing it between
the alternator "B" terminal and ground,
and run the engine within a range of 2 000
to 3,000 rpm, while reading the voltmeter
indication, The voltage read is the charging
voltage as limited by the action of the vol-
tage regulator; the reading should be within
the prescribed range, which is indicated
below. If the charging voltage is found too
high or too low, adjust it by bending the
adjusting arm of the wvoltage regulator,

13.8 ~ 14 .8 volts for

2,000 ~ 3,000

ENgine rpm

Preseribed range af
charging vollage




Fig. 10-17

]

(2)

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

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

Armature gap is too wide on low-speed side
of high-speed side in the voltage 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. 10-18)

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 berween the “E and “F’" terminals of
the alternator, as shown. The tester should
indicate continuity with a resistance value
mesating the following specification:

6~ 9 ahms \

| Standard field circuit
| resistanca

Fig

{3)

Fig.
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o718

If the resistance value noted is too small, it
is likely that there is a short-circuit through
insulatian 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
ooil.

The brushes are not seated properly on the
slip rimgs,

Brushes or slip rings are burnt.

Checking terminal-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 1o
diagnose the internal condition of the

regulator unit:

G N F
Black/White White/Black White/Grasn

E L B
Bilack White/Hed  Whise

10-19
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Guide on regulator disgnosis

; ey Maormal
Terminal State of ate o stanics value Disgnosis
checked val, relay wol. regulator {ohms)
H If not rero, point contact is defec
Stardstill Zero tive an low-speed sida,
IG.F i
If infinity is nated, control resistor
Chper 11 - S
ated Appeaic. | is open-circuited._
. It not zero, relay contact point is
Standstill Zero not closing fully.,
L-E ' it zero, relay point faces are fused
Operated Approx. 100 togathar, IF infinity &5 noted, wal-
tage coil is open-circuited,
If rero, pressure coil i shorted. 1
N-E Approx. 24 infinity, voltage coil is  opan
circuited.
. If mot infinity, relay point faces are
Standstill Infinity - fused together.
B-E ) If zero, voltage coil is shorted. If
infinity, wvoltage coil is open-
Operated Approx. 100 circuited or contact action of the
point is defective,
: o If_n:}t infinity, relay point faces are
= Stardstill Infimity soethar.
[ It not rero, contact action of the
Zero

[ Operated

pomnt i defective.
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(4] Gap adjustment
¢ Voltage relay
Using a thickness gauge, check the two
gaps, point gap and armature gap. Refer
the gauvge resdings to the specification
value, below, and adjust the gaps as neces-

Ay,
Gap specifications
Armature Appeox, 06 mm (0023 in.)
HET

Plaint gap Approx. 04 mm (0,015 in.)

Fig. 10-20

Voltage regulator

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

. .ﬁumu;;u.r.l:
Lgdﬂ
Point gap

Gap hl:l-;ffl_l:;'.l-ll'l_n;

Approx, 1.1 mm (0043 in_)

Approx, 05 mm ({0018 in)

10-5. Main Fuse

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

Interrupting capacity of main fuse oA

Fig. 10-22

10-6. Battery
1) Battery specifications

Model [ NS GO
Rated capacity A5AH, 12 Volts
3.1 litres

Electrolyte (6.6/5.5 US/Imp, pt.)

1.26 when fully charged

Electrolyte 5.G. a1 20°C (B8"F)
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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 gbout 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 a8 conversation with the final user
in the shop or out of the shop.

V1)

2]

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

Preserve the capacity of the battery,
There is a limit to the ability of the battery to hold electricity in store. This limit 15 called *“capa-

city.”"

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

a

Loss of electrolyte, or fall in electrolyte level,

When this happens, the battery cannot hold so much electricity as it originally could, Handle the
battery with care when you take it down., Barring the laoss 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. Mever allow its surface to fall so much as to expose the cell plates.

Owercharging the battery in place or off the machine.
In recharging the battery off the machine, caution must be exercised so as not to overcharge it.

Owvercharging gives rise to several complexities. For one thing, it heats up the battery to deform the
battery container to result in a destroyed battery. Owvercharging could occur in a battery in place if
the voltage regulator 15 maladjusted to allow the alternator {or the dynamo in other machines) to
develop too high an output voltage. For another thing, “gassing™ occurs in a battery being over
charged to result in a loss of water content. One of the most serious consequences of overcharging
is the swelling of positive-plate grids, causing the grids to crumble and the plates to buckle,

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 freszing weather, for the electralyte 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 activ material.
If the battery is allowed to stand for a long period in discharged condition, the lead sulfate becomes
converted into a hard, crystalline substance, which will not easily turn back to the active material
again during the subsequent recharging. "Sulfation™ means the result as well as the process of that
reaction. Such a battery can be revived by wery slow charging and may be restored to usable condi-
tion but it is 8 damaged battery and its capacity is lower than before,
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{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 (5.G.) of the battery electrolyte. Why
measure the §.G.7 Because the 5.G. of the electrolyte is indicative of the state of charge.

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

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

The battery is in FULLY CHARGED STATE if the electrolyte 5.G. is 1.26.

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

The battery is in NEARLY DISCHARGED STATE if the 5.G. is 1.150 and 15 in danger of freezing.
What if the battery temperatures not 20°C (68°F)? Since the 5.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
S5.G. value to the three-point guide stated abowve. 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-
charge graph, 1.33

Li 1 L

Suppose your 5.G. reading is 1.26 and the bat- 50 v
tery temperature is —5"C {23"F). Locate the s aake
intersection of the —5"C line and the 1.26 5.G. sl T s o O
line, The intersection is “A", It is in the zone I | Tl |
for CHARGED STATE. How much is the = == e
battery charged? To find out the answer, draw a e I | T‘—rﬁ“‘"
line parallel to the zone demarcation ling, _? ) P T S 505,
extending it to the right, and see where this line b 1-‘“1 | |
crosses the percentage scale, In the present @ B e e
gmample, the line crosses at, say, BE5% paint o = B
The battery is 85% fully charged,

Fig. 10-23
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11-1. Description

The cluteh is a diaphragm-spring clutch of dry single disc type, as shown in the cross sectional view of
Fig, 11-1. The diaphragm spring is of tapering-finger type, which 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 diaphragm spring. When this happens, the diaphragm spring acts like the release levers of a con-
ventional clutch, pulling the pressure plate away from the flywheel, thereby interrupting the flow of drive
from flywheel through clutch disc to transmission input shaft.

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

w  Clutch cover ass’y

- Clutch refease besring

Crank ghalr

—

Clutch o o

T b

B
Fig. 17-1
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11-2. Remaoval 200 sandpaper. If the surface is in bad condi-
tion beyond repair, replace the whole clutch disc

Removal of the clutch presupposes that the
assembly,

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

Remove the B bolts securing the clutch vover to
the flywheel, and take off the cover and clutch
disc,

Fig. 17-¢ [ Sandpaper

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 depressing is found to have reached the
service limit at any of the holes, replace the

Fig. 12 clutch disc assembly.
With the clutch release bearing attached to the [ T x r .
] - Lot pi ; Standard Service limit
retainer, remowve the retainer spring from the Riveat head _|—-—
release shaft. The release bearing will come off depression 12 mm 0.5 mm
i0.05 in.} {0.02 in.|

as the spring is being removed,

Fig. 171-3

11-3. Maintenance Services

Clutch disc facing surface condition
& burmt or glazed [glass-like swface) facing can
be reconditioned by grinding it with Mo, 120 ~



Backlash in dise 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,
& clutch disc exhibiting a large backlash will

make an impact noisa each time the clutch is
engaged, and will prevent the clutch to engage
smoothly,

Service limit
0.5 mem (0002 in

‘ Backlash m serration fit

Fig. 11-6

Clutch cover

Inspect the clutch cover for evidence of the
diaphragm spring rivets getting loose, [|f the
rivets are loose or are tending to become loose,
replace the cover assembly; 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 1o disengage
the clutch) for wear, If the tips are worn exces
sively, replace the cover assembly.

Release bearing

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

Fig. 11-8

Input shaft bearing and oil seal

Inspect the pilot bearing (by which the forward
end of the input shaft is piloted in the crank
shaft) and oil s2al for evidence of malcondition
at all times,

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

Fig. 11-9 3 -ﬂl'.-'-nfsea.l', 1 Bearing
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Clutch pedal height

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

Lock nut
W
".'5!; a3 | .-j-r
i L
S 1 _.\:.'\-.
|
HER
Al
berx It
b Iy

Fig. 11-10

Clutch pedal play

There are two places where adjustrment is to be
made for giving a proper amount of play to the
clutch pedal. One is the clutch cable adjuster 3,
above the engine moaunting member: and the
other is the inner cable adjusting nut at the
distal end of the clutch release lever, The play is
prescribed to be within the following range:

15~ 26 mm

Cluteh pedal play (06~ 1.00n.)
2=~ mm
Clutch release arm play (0.08~ 0.16 in.l

— 157

NOTE:

In the right-hand steering machine, make
the adjustment by means of the elutch
cable adjuster in such a way that the inner
cable will not extend more 5 mm {0.19 in.)
from the adjusting nut. This is necessary
for securing the prescribed amount of
clearance between inner cable and steering

gear box.

]
_?{'?*{—W- )

=

I-H.\_‘ g - e
1! |

]
1 ! 1} _..
L Wt

& e 10,19 in

Fig. 11-12

11-4. Installation

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

Clutch disc and clutch cover

A special tool must be wsed to install the disc
and 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 bearing (pilot bearing) {as
if it ware the transmission input shaft). Then
mount the disc and cover and, after bolting up
the cover to the flywheel draw off the mount
ing tool A

Clutch disc center guide (09923-36310)

— - -




Input shaft bearing
There is a void between input shaft bearing and
oil seal. Make this void 680% full with SUZUKI
SUPER GREASE "A",

Fig. 11-14 () Gresse

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

Fig. T1-15 (71 Grease

Clutch releasa arm

The release arm can be installed after the trans
mission has been mounted and set in place but
there will be some difficulty of handling the
arm with the transmission in place. The easier
way i5s to install the arm before the transmission
is installed ; the method is as follows:

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

Punched Punched
marks marks =
*
(R Front
slp sule

Right hard stecring Left hand stesring

Fig. T1-16
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12. GEARSHIFTING CONTROL
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12-1. Description
The movement of the gearshift lever is transmitted by the control shaft to the gearshift lever case, from
which the three fork shafts are actuated selectively to shift the transmission,

Giear shilting livser knoh

Gear shiliing comrol ever

B

Haousirng

Seat R
Soring | // 4
Dhat weal |

Guide plate

Gear shifting control shaft
Feturn spring
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¥
=
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. f’( H}; =T
-:,""‘: =

'j[f%-" E‘"ﬂ 2 I
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Fig. 121
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12-2. Removal

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

To remove gearshift control shaft, undo the con-
nection between this shaft and the extension
shaft on the transmission side by removing the
bushed bolt and nut, and wunhook the return
spring from the other end, from which the gear
shift lever has been disconnected,

Fig. 12.3

12-3. Maintenance Services

Gearshift lever adjustment

If it is hard to shift into “low’" or ""third,”" or if
it has been reported that the gear slips out of
mesh during normal cruising, displace the guide
plate toward rear. Loosening the bolts securing
the guide plate permits it to be 50 displaced.

If it is hard to shift into *second’” or "top,”” or
if “gear slipping”’ is complained of, displace the
guide plate toward front.

Second, Top: Flate {f
toward frant -
0o

Giuile plate =5 E

070

Lo, Thirgl: Plata (}
iawaard raar

Fig, 124

If it is hard to shift in “reverse,’” displace the
control lever housing toward the right. Loos
ening the bolts securing the housing permits it to
be so displaced,

Ii the lever tends to shift into “top’ when it is
meant to go into “'reverse,”” displace the control
lever housing toward the left,

Fadsml
i il
" Gear shift
eontrol levar
hensizing
o 3 .. Control kever
B guide plate

Fig. 12-5

Guide plate inspaction
Replace the guide plate if its tongue parts “"A"
and ““B" are excessively worn, A warn tongue
A" makes "reverse shifting'” less articulate; a
worn tongue B causes the shift lever in neutral
to change its position,

BB

Fig. 126




12-4. Installation

4, Position and

1. Twmhtening torgue

To be Tightensd 1o

kg-m lib-feh

Joint nut, gearshift 1.0= 1.5
spntral rodd 7.6~ 10.5)
Fremt nut, pearshiflt 0E=10
contral rod (4.5 ~ ¥ 1)
Berlt, control lewer 04 -~-0a7
quide plate (3.0 ~ 5.0
Bolt, comtrol lever 210~ 2.5
(14,5~ 1800

M0 5 1]

2. Just before installing the two bushes for
gearshift control shaft, apply grease to their
outer surfaces. Also grease the inside surface
of the control lever seat.

Fig. 1227 1[I

Groase

3. Pasition the control lever guide to bring the
arrow mark to the front side.

Fig. 12.8

162

secure the gearshift control
lever in such a way that, when it is moved
imta “top” position, there will be a clearance
a of 30 to 40 mm (1.18 to 1.57 in.) be-
tween it and transfer shift lever,

Frg. 12-9
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13-1. Description

The transmission is full synchronized and provides four forward speeds and one reverse speed by means
of two synchronizers and three shafts—input shaft, main shaft and countershaft. Inputshaft and main
shaft are in line, connected rotatably with a needle roller bearing in between. Gears on these shafts are in
constant mesh with those of countershaft,

On the main shaft, low-speed synchronizer couples “low’” driven gear or “second”’ driven gear to the main
shaft. High-speed synchronizer coupls “third’" driven gear or input shaft 1o the main shaft. Reverse
idler gear is for clash meshing, and meshes with the reverse idler mounted on the extended portion of the
main shaft.

The transmission case is in two-piece construction, consisting of upper case and lower case. The upper
case has the three-fork-shaft shifting mechanism built in it. The lower case supparts the countershaft.
Fitted ta the case is an extension case, in which the gears for reverse drive are housed,

The forward section of the transmission case constitutes the housing for the clutch. As viewed from the
clutch side, the clutch shaft and transmission input shaft are a single integral shafting extending into the
transmission case, As mentioned abowve, this shaft is followed by the main shaft, which axtends out from
the other end of the case and is splined to the universal joint yoke.

Sacand gear )
Ly speed synchronizer ring
Synchronizer spring

Lavws speipd hub g8t
Synchronizer key

Lo paar

Bush

Thrust washer

i oring

Bearing

Feverse deivan gear
Circlip

Main shaft

CH1 gaeal

Circhip

G ring
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Input shaf
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Circlig

Bearing
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13-2. Flow of Drive Through Transmission
How drive flows will be explained for each shift position:

Low speed drive
Low driven gear on the main shaft is free from this shaft and merely rotates around it, as driven from the

low drive gear of the countershaft. Shifting the lever into “low"" causes low-speed gear shifter fork to push
low-speed synchronizer toward low driven gear and, through the dog teeth, mesh it with the gear, thus
eoupling the gear to the main shaft.

Under this condition, drive flows from input shaft to countershaft through one stage of speed reduction,
and then from countershaft to main shaft, through another stage of speed reduction,

Second speed drive
Shifting the lever into "second’ causes the same low-speed gear shifter fork to push low-speed synchroniz-

eF to the other direction, that is, toward second driven gear and mesh it with this gear, thereby coupling
the gear to the main shaft. Under this condition, speed reduction takes place twice, as in the low speed
drive described above, first between the gear of input shaft and that of countershaft and secondly between
second drive gear {of countershaft) and second driven gear {on the main shaft).

Third speed drive

Shifting the lever into “third® actuates high-speed shifter fork to engage high-speed synchronizer with
third driven gear on the main shaft. This gear, like low and second driven gears, is free on the shaft and
imerely spins as driven by third drive gear of countershaft when the gearshift lever is any other position.
Just as in the case of low and second speed drives, drive flows from countershaft to main shaft throuwgh
third drive and driven gears and high-speed synchronizer.

Top speed drive
Shifting the lever into “'top’’ actuates the same high-speed shifter fork to engage high-speed synchronizer

with the input shaft gear through dog teeth, thereby coupling input shaft direct with mainshaft. No speed
reduction is involved in this flow of drive: engine crankshaft drives main shaft through input shaft,

Reverse drive
Shifting the lever into “reverse’ actuates reverse gear shifter fork to mesh the reverse idle gear into the

reverse gear on the main shaft. This is a “clash” meshing action, by which the idler gear comes into be-
tween the reverse drive gear of countershaft and the gear on the main shaft.

Drive is from input shaft to countershaft and then to main shaft through reverse idler gear. Two stages of
speed reduction and reversal of rotary direction are involved in this drive.
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13-3. Transmission Gear Ratio

Primasy gaar ratio 34010
_F'_r-m.:r',- speed raten | '|.'-'EF|-_ =
ShliT pn:l.-tlnn | T
Lo (Secord | Third Top |Hewerss
I E_u I Gear ratio 1 3014 | E;E;-:.E-E_ 2b/28 2-'!'-'12_
E2F| Speedratio| 2143 | 1318 | 0862 2.250

Diyerall speed

1 4 |
| reduE 1ian 1A% | 1,836 [1-359 l 15643 00 _I:IE*E.J

13-4, Dismounting

# Take down the engine according to the dis-
mounting procedure described in the section
on the engine,

& Remove tha drain plug to drain out the ail in
the transmission.

# Remowve the link bolt connecting gearshift
lever shaft and control lever shaft.

& Disconnect the electrical lead from back-up
light switch.

* Remove the [wo transmission mounting
nuts, and remove it by carrying it toward the
engine side.

13-5. Disassembly
Separating the upper case from the lower case.

Remove clutch release bearing from transmis-
sien input shaft,

Remove the bolts securing gearshifting case and
take off the case from the transmission case.

— 167 -

Remove the bolts securing the extension case to
the transmission case, and detach the extension
case and mounting bracket.

Removwve the bolts fastening the upper and lower
cases together, separate the two, and take out
the main shaft assembly. A steel bar, similar in
shape to screwdriver, may have to be used to pry
the two cases apart, as shown. |nsuch a case, do
not stick the bar too far into between the two
mating faces or the faces may become damaged.




Removing the countershaft Pull off countershaft to the low gear side, re-

Remowve the 2 bolts securing reverse gear shaft move the bearing, and take the countershaft
stopper plate, and take off the stopper plate and assembly out of the case. Two special tools
reverse gear shaft, must be used for this removal:

Bearing installer B {09922.55130]
Bearing puller @ (09913-60910)

Fig. 13-6

Remove the circlip retaining the reverse gear on
countershaft, using the circlip remover (A | and
slide the reverse gear off countershaft.

Circlip remover (029900-06107)

Fig. 13-9.1
Fig. 13-7 Femoving the main shaft and input shaft
Remove the rubber plug on countershaft. Re Take out the ilrlput shaft by harlld. talking care
move the circlip retaining the countershaft bear not to let the high-speed synchronizer ringsdrop,

ng, as shown.

Fig. 13-10
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Remove the circlip retaining the hub of high
speed  synchronizer sleeve, and slide off the
sleeve hub and third driven gear from main
shaft. A special tool & must be used in remaowv-
ing the circlip:

Circlip remover (&) (09900-06107)

Fig. 13-11

Remove the circlip retaining the reverse gear on
main shaft. Remove this gear and main shaft

bearing. Be sure to use the circlip remowver.

Fig. T+12

_ 189 —
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From main shaft, take off the low driven gear,
low-speed synchronizer sleeve hub and second
driven gear. Be sure not to allow the synchro-
nizer rings to drop down when the sleeve hub is
coming off.

Fig. 13-13

Remowving the shifter fork shafts and forks
Before starting the remowval work, make sure
that all the shifter fork shafts in place are in
neutral position. First, remove the stopper plate
for shifter fork shafts by removing the two bolts
securing this plate,

It is important that the three shifter fork shafts
be kept in neutral position at this time in order
1o make sure that the interlock balls between
two adjacent shafts are seated fully in the dents
of respective shafts, |f any of these interlock
balls is off the dent, some of the fork shafts will
refuse to come out when pulled.




Using the spring pin remover (special tool}, draw
out the spring pin on reverse gear shifter fork,
and pull out the shifter fork shaft. As this shaft
comes out, the locating ball and spring will jump
out of the hole; do not let them fly away.

Spring pin remaover () (09922-85811)

Fig. 13-15

Move the high-speed shifter fork shaft into the
position for “third.” This will allow the spring
pin to shift into the dent provided in the case.
Using the same special tool, mantioned above,
draw out the spring pin and pull out the fork
shaft. As in the case of above, be careful not to
let the steel ball and spring fly away.

Having thus far removed the reverse gear shifter
fark shaft and high-speed shifter fork shaft, you
are now to remove the low-speed shifter fork
shaft, as follows: Move this fork shaft into the
position for “second,” so that the spring pin will
shift into the dent provided in the case; draw
out the spring pin by using the spring pin re-
mover, mentioned above; and remove the shaft
by pulling it out,

Special taal

Shifter
Fark

Fig. 13-16

13-6. Maintenance Services

Reverse gears and idle gear

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

Fig. 13-17 Chamfered

Countershaft and its bearings

If any of the countershaft gears is found with
chipped or broken teeth, replace the counter-
shaft. Chek each bearing by spinning its outer
race by hand to “‘feel” the smoothness of
rotation, Replace the bearing if noted 10
exhibit sticking, resistance or abnormal noise
when spun or rotated by hand,

Fig. 13-18

170



Input shaft
Referring to Fig. 13-19, inspect the cone (1 and
toothed ring & for wear and damage,

Inspect the gear teeth (@ and splines @ for
wear and damage,

If any part of the input shaft inspected as above
i5 found excessively worn or badly damaged, re
place the shaft.

—( T T[]

Fig. 13-19

Combination of gear and synchronizer ring

Fit the ring to the cone of the gear {input gear,
or “third,” “‘secord” or “low’ gear), and
measure the clearance between the two at the
peripheral teeth, as shown if Fig, 13-20. If the
clearance is noted to have reached or exceeded
the service himit, replacement is necessary.

Clearance Srandard Service limit
DpRSon 08~ 1.2 mm 05 mm

gear and ring 49,03 ~ 0.05 in.)
| ul

(0,02 in.} |

=1

Inspect the external cone [of the gear) and
internal cone {of the ring) for abnormal wear,
Be sure that the contact patterns on thess sur-
faces indicate uniform full-face 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. 13-20) and the eondition of cone surfaces,
among other things, are satisfactory.

Fig. 13-21 & Checking contacting surface

Chamfered tooth ends of ring {(external teeth)
and sleeve (internal teeth)

Synchronizer ring and hub have three slots each,
in which the keys are carried as backed by
expanding springs, so that the hub and its two
rings, one on each end, are capable of running
together. Since the sleeve is engaged by its
internal teeth with the hub, as if the two were
splined together, the sleeve too runs with the
hub and rings.

In meshing action, the sleeve is pushed (by the
shifter fork) to one side, so that is shides axally
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
slesve,

By the friction between the gear cone and the
ring cona [internal), the ring begins to rotate but
is opposad by the hub because of the keys. In
other words, the ring is at this time twisted,
while the sleeve is advancing further to push the
ring fully against the gear cone, Singe the
ring is unable to slide along any further, the



sleave lets go of the keys and rides over to the
ring. At this moment, the initial contact be-
tween the chamfered ends of teeth of the ring
ard those of internal teeth of the sleeve ocours.
This contact is such that the internal teeth of
the sieeve 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, s0 that the sleeve is enabled
smoothly to slide over into the clutch teath 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 nat, 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
synchranizer assembly must be replaced.

" Contact extanding
abowut 173 of eham-
fered face from apex

Mash of chamiered toath
ends al synchrani2er ring
and hub

173

Fig. 13-22

Synchronizer rings

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

the ring.

—— __Sj_a_r'd.a_rd Service limit
of synchrg- 8.6 mm 9.9 mm
miger ring {0.38 in | | (0.39 in.]

}
iy

Fig. 13-23

Fork shaft locating springs

Two kinds of locating spring are used to arrest
the three shifter fork shafts. If “'gears slipping
out of mesh’ has been complained, check thess
springs for strength by measuring their tree
lengths, and replace them if their free lengths are
less than the service limits,

' Soring No. | Standard Serviee limit
Free length 195 mm 17.0 mmn
of No. 1 [(0.767 in.) (0.669 in.}
Free length 175 mm 16.0 mm
(0630 in.}

of Mo_ 2 (0689 in}

Fig. 13.24
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Extension case bush

Check the bush press-fitted into the extension
case for wear by measuring the redial clearance
between bush bore and sliding yoke. If the
sliding yoke is capable of rattling in the bush
because of advanced wear it will cause the pro-
peller shaft to rattle. For this reason, an exten-
sion case found to allow itz sliding yoke to
rattle in excess of the service limit must be re-
placed; replacement of the bush alone is not
permissible,

Rattle of Standard . Service lirmit
sliding yoke
in ux':ins.lc:lr‘: 0.02 ~ 0.08 mm 0.1 mm

case bush | (0.0008 ~0.0024 in)| (0004 in)

13-7. Important Steps in Installation

Tightening torgue
kg-m

T be tightened to: il f1]
Transrnission case bolt ' " ]rg ? l;fbl
Oil drain plug and B ! 3.0~ 5.0
lavel plug 122.0 ~ 36.01]

i : 15~20
Extension case balt (110 ~ 14 .5]
Rear mounting Bolt | Hhﬁl : EJQEI
Gearsh.if:c_lé'-.-;r cate balt I 08—~ 12
I8 mm (70~ 8.5
Giearshift lever case balt 04~086
(6 mm} 20~40)
Haolt on stopper plate for 1.5~ 2.0
shifter fork shafts (11.0 ~ 14.5]

Input shaft and main shaft

When assembling the two synchronizers on main
shaft. be sure to position the hub of each cor-
rectly. As shown in Fig. 13-25, the hub has an
inner boss, whose end face is almost flush with
the end face of the toothed outer part. Make
sure to bring that end face to the clutch side.

- 173

hjaQ

BT

Clutch s 4u -

Fig. 13.25

Care must be exercised in positioning the sleeve
of each synchronizer. Be sure 1o bring the
groove for admitting the fork to the elutch side.

I
i L
g ¥
Clutch side - -

Fig. 13-26

After putting on each synchronizer, be sure that
the three keys mounted on the hub fit snugly
into the slats provided in the ring.

Fig. 13-27



Shifter forks and shafts

When feeding each shifter fork onto its shaft, be
sure to bring the boss (in which the hole for
admitting the spring pin is provided) to the
extension case side.

Fig. 13-28

Two kinds of coil spring are used to push down
on the locating steel balls. One is larger in coil
diameter, and is designated as Mo, 1 spring; the
smaller one is designated as No. 2 spring. Each
locating steel ball is backed by two springs, Mo,
1 and No. 2. Thus, there are a total of six
springs, that is, three No. 1's and three No. 2's,
for the three fork shafts, reverse, high-speed and
low-speed, as shown in Fjg. 13-29. At the time
of installing the balls and springs, be sure to dis.
criminate the two kinds.

Mo 1 spring hlﬂ- 2 spring

P‘.:'?“"'h.-' of '-,_

Aeweri  Hagh-spaed  Lowe-speed

Fig. 13-29

The shifter fork shafts are to be installed sequen-
tially. First to be put in place is low-speed
shaft, followed by high-speed shaft and then
reverse shaft. The sequence is indicated in the
ascending order of numbers in Fig. 13.30.

Fig. 1.3-30

The hole for installing the interlock steel balls is
provided in the side wall, next to the reverse
chifter fork shaft, of the transmission case. Be
sure to feed in ane ball after another, position-
ing each ball between two adjacent shafts, as
shown in Fig. 13-31.

NOTE:

Be sure to put in the pin for preventing two
shafts from getting shifted at the same
time. This pin goes into the hole provided
in the high-speed shaft,

Hole far admitting interlock ball

Reverse —=—
@
H igh-spead —= ]'_Pin
(.

Lowe speed —=

Fig. 13-37
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Feverse gears and idle gear

The twoa reverse gears have their teeth chamfered
on one end, and the reverse idle gear is similarly
chamfered. When mounting the reverse gears on
main shaft amnd countershaft, respectively, be
sure to bring the chamfered end to the outboard
gide, The chamfered end of the idle gear,
however, must face inwardly, as shown in Fig.
13-32.

Fig. 13.32

Input shaft and main shaft installation
Before installing the input and main shaft as
sembly on the lower case, be sure fit the "C"
rings (1 and dowel pins [ into the case.

Fig. 13-33

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,
a9000-31030) to the point faces, coating each
face uniformly with the compound and, a few
minutes after this application, match the two
cases together,

175

el o

RIS T S0 N
Fig. 13-34 (3 SUZUK! bond No. 4
When bringing the two cases into match as
shown in Fig. 13-35, be sure to guide each shift-
er Tork into the groove of its synchronizer
sleeve, After putting the upper case on the
lower case, tighten the joint bolts uniformly and
segquentially so as to equalize the joint pressure
all around.

Fig. 13-35
E xtension case oil seal

The oil seal 5 used in this case is of helix type
as shown in Fig. 13-36. When installing this seal,
be sure to position it so that its helical part
comes on the inner side,

@ Shifting forks

— —
et =
Irivward o= . Dutward
=)
— e
Fig. 13-36 =



NOTE:

When installing the oil seal of the following
type, be sure to position it so that its spring
i) part comes on the inner side.

s
Innar : [
o : Durer side

Fig. 13-36-1

Transmission oil
The il capacity of the transmission and the oil
specification are as follows:
| 1.0 titres
(2.127.76 US/imp.m )

Okl specification | Gear oil, SAE 75W B0O—~85

il capacity

- o,

Fig. 1338 (& O drain plug
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14-1. Description

The transfer gear box is an auxiliary transmission for on-off control of two-speed drive transmitted to
both front and rear axies concurrently and provides additional speed reductions, HIGH and LOW, for any

selection of main transmission gears,

The functions of this auxiliary transmission are mainly two—selection between four-wheel drive (front and
rear axles) and two-wheel drive {rear axle} and between HIGH and LOW for four-wheel drive. Three

propeller shafts are associated with the gear box.

These functions are accomplished by means of four shafts arranged in three-axis configuration and two
sliding clutches. The selection is effected by actuating these clutches from a single control lever located
beside the driver's seat and in the floor wnnel section, The gear box is mounted on a chassis cross

member.

0 seal

FRetaing:

Gaskel

Bearing

Transfer ingeut shall

Bearing

Circlip

Bearing plug

Stopper ghin

Transter counter gesr shall

Huish

. Thrisst veaslser

. Bearing 1
. Spacer

Trassl Br COMENTEr feear

Plaug

Circlip g I
Bearing

19. Transfer output frant shakt
2. Aear thalt hub et

¥, Cerclip

2. Ceclip

23, Bearing

24, Hetainer

26, Beaarirmg

26, Transter output resr $haft
27, Bush

M, Output shaft low geaw
28, Thrust washaer

30. Bish

31, Dutput shalt high gear
32. Bearing

A1, Speedpmeter drive gaar
34, Spesdomater driven gear
35, Hearing

a6, O ring

3!, Spacer

A8, 0l sead

39, Theiss) wwasher

a0, Gaosket

A1, Spesdomeler gear case
42, 1l gl

43, [river gear gin

Fig. 14-1
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Transfer input shaft is connected to the output shaft of the main transmission and its gear as in constant
mesh with one {big gear) of the two of transfer countershaft. The big gear is in constant mesh with "high"
gear, which is rotatably mounted on transfer output rear shaft. The other gear (small gear) of counter-
shaft is in constant mesh with “low" gear rotatably mounted on the same rear shaft.

Rear clutch, by its sleeve, is capable of coupling “low’™ or “*high”’ gear to the rear shaft. The front end of
this shaft is rotatably connected to transfer output front shaft, and carries front clutch capable of rigidly
coupling rear shaft to front shaft by its sleeve engaging with the toothed clutch ring integral with front

ghaft,

The engaging and disengaging actions of the sleeve, actuated by a shifter fork, of each clutch are similar
to the sleeve of the synchronizer used in the main transmission,
The major working members of the transfer gear box having thus bean identified in reference to Fig. 14-1,

the selective flows of drive will be described,

14-2. Selective Flows of Transfer Drive
4-wheel drive HIGH {All-wheel drive on HIGH]

2-wheel drive (Rear-wheel drive) Under the conditions of rear-wheel drive,
Rear shifter fork pushes rear clutch slesve into described above, front shifter fork pushes the
“high’" gear, thus coupling the gear to output sleeve of front clutch onto the toothed clutch
rear shaft. ring, thus coupling output rear shaft to output
Cirive flows from input shaft to output rear shaft front shaft. Front shaft and rear shaft run
through big gear, “high’' gear and rear clutch, together on HIGH.

2WHEEL DRIVE 4-WHEEL DRIVE HIGH SPEED '
‘ WHEEL DRIVE 2WHEEL DRIVE
|
| n H

4WHEEL DRIVE _ AWHEEL DRIVE
. [ H4 ] HIGIAPEED [ Ha J HIGH SPEED
“ NEUTHAL [P, T.0, anly) “ NEUTRAL IP.T.C. anlyl

4-WHEEL DRIVE 4-WHEEL DRIVE
‘ LOWY SPEED LOW SPEED

Fram

F g
transmisgiEn Transmission 5 |
A L
ﬁ _.j.," L-'A "j L Ta rear Ta frant
4 e s e
r o 'k W_ ._'. oty | '.|
Fig. 14-2 Fig. 14-3
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4-wheel drive LOW (All-wheel drive on LOW)
Front shifter fork actuates front clutch to
couple rear shaft to front shaft; and rear shifter
fork actuates rear clutch to couple "low" gear
to rear shaft. Front shaft and rear shaft run
together on LOW.

4-WHEEL DRIVE LOW SFEED

@ 2 -WHEEL DRIVE

i 4 - WHEEL DRIVE
H4 ] HIGH SPEED

NEUTRAL {F.T,O. ankyh

4-WHEEL DRIVE
LOW SPEED

From #.—_ﬂ
traramission . | S — Y
H3= =0

[

14-3. Gear Ratio Data
Maodel LJS0 & LJEOV

Srift position i Raar-whesl | Allawhesl | Bll-wabyeel
= drive | drive high drive low
| =
-1 -
Frimary gear retio FH6
IR et retio) |1 68|
Girasr 62T 2627 l 221
Secomdary ﬁem !
ratios Y onozs 0.926 1524
| - Itr{"rI ! —
Creerall transter

rcl UG e ko 15463 1563 2571

14-4. Removal

1} Remowve the knob from transfer gear control
lever, Turning the knob makes it come off
the lever,

2} Remove the seven screws sscuring the cover
on transfer servicing hole and take the cover
off,

3 Apply the parking brake, HRemowve the
securing bolts from  each universal-joint
flange connection to sever the three propel-
ler shafts from the transfer gear box,

4] Disconnect the parking brake wire at parking
brake lever.

5l Disconnect speedometer drive cable from
the transfer gear box.

B) Remowve the four mounting bolts securing
the gear box to the chassis cross member,
and take down the gear box.

71 Drain out oil from the gear box taken down
by loosening its drain plug.

180 —



14-5. Disassembly

Universal-joint yoke flanges

There are two flanges to be remowved: one from
the input shaft and one from the output Tront
ghaft. Lock the flange so that it will not turmn,
and loosen and remove the nut holding the
flange to the shaft. Draw off the flange.

\

,F,-'g-_ Td-5 () Boo

Center brake
Utilize the differential preload checking tool on
the center brake drum so that the drum will not
turn. Loosen and remowve the nut securing the
drum.

Differential preload checking tool

75220}

(09922-

Fig. 14-6

Remove the brake shoes. Remowve the 4 bolts
securing the backing plate, and take out the
backing plate assembly.

151

Fig 14-7

Speedometer driven gear
Remove the speedometer driven gear, as shown
in Fig. 14-8.

Fig. 14-8

Transfer gear control lever

Twist the contral lever guide counterclockeise
while pushing it down: this will permit the lever
to be removed from the gear box,

Fig. 14-9



Upper transfer cover
Remove -the bolts securing the upper transfer
cover, and take off the cover,

Fig. 14-13

Tranzfer front case

Aemove the nuts fastening down the transfer
front case; tap around on the edge of the case
with a mallet to shake the case loose. Remowve
the front case complete with the output front
chaft. Dirive on the front shaft with the mallet
to force it off the front case.

Fig. 14-T1
Transfer input shaft

Remove the 4 screws securing the retainer of
input shaft bearing, and take out the retainer.

Shock driver (A (02900-09002)

Fig. 14-12

Draw out the input shaft by using the special
tool, as shown in Fig. 14-13.

Transfer input shaft puller & (09922-65122)

Fig. 1413

Transfer countershaft

Using the spring remover (special tool), remove
the spring pins locking front clutch shifter fork
and lever stopper. Remowve the shifter fork and
stopper from the shifter fork shaft,

Spring remover © (09922.85811)

Fig. 14-14
182
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Remove the front clutch sleeve from clutch
hub. Using the circlip remover (special tool),
remove the circlip retaining the front clutch hub
in place, and slide the clutch hub off output
front shaft,

Circlip remover ‘A (09900-06107)

Fig. 14-17

Shifter fork shafts

The plug keeping the shifter shaft locating (ar-
resting) balls and springs in place is on the
lefthand side wall of the case. Remove this plug,
and take out the steel balls and sprimgs.

Fig. 14-15

Remove the two bolts securing the stopper plate
for gear shifter fork shaft, and displace the stop
per plate off the stopper of countershaft.

Fig. 14-18

Push the rear clutch shifter shaft into HIGH
position (1;, and pull out the front clutch shitter
shaft.

Fig. 14-16

Take a firm grip on the end of countershaft,
using a pair of pliers, 2nd pull the countershaft
out. Take out the counter gears, three needle
roller bearings, spacer and two thrust washers
from inside the case.

-

Fig. 14-19
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Ising the spring remover (special tool), drive out
the spring pin locking the rear clutch shifter
fork; and pull out the shaft of this fork: do not
rotate tha shaft or the steel ball may settle into
the dent to prevent it from coming out,

Spring remover (& (09922-85811)

146, Maintenance Services

Gear teeth
Inspect the gear teath (1) , the internal teeth of

rear clutch sleeve & and the clutch teeth of the
gear (3 for wear, cracking, chipping and the
like malcondition. Replace the gear or slesve

a5 NEeCessary,

Fig. 14-20

Output rear shaft

Using a mallet, drive on the center-brake side
end of the output rear shaft to force it out of
the case. The shaft will come out complete with
the output shaft bearings, retainers and clutch.

- _.,1.’&1 =y .'---.

Fig. 14-21

Fig. 14.22

Locating spring

Check each shifter fork shaft locating spring for
strength by measuring its free length, If the
length is noted to be less than the service limit,

replace it.
| Sramdard Service limit ]
Free length . Mo.1 195 mm 17.0 mm
ol locating 107687 in.} {0,669 in.)
Lpring MNo.2 185mm | 16.0 mm

(0728 in.| (0.629 in,]

Fig. 14-23
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Parking brake

The parking brake is identical in all respects to
the rear wheel brake except for the shoe ac
tuating member, which is a hydraulic cylinder
{wheel cylinder] in the rear wheel brake.
Drum-to-shoe clearance is 1o be adjusted in the
same way, that is, by rotating the adjusting
screw with a screwdriver inserted through a hole
provided in the drum

The clearance is to be set as follows:

For each shoe, turn its adjusting screw to reduce
the clearance to zero, that is, make the shoe
liming bear against the drum. From that position
of the screw, move it back:

3 to 7 notches
4 1o 8 notches

For leading shoe
For trailing shog

After setting the clearance as abowve, rotate the
drum by hand to be sure the shoes are not drag
ging on the drum. The object of this adjustment
is to provide the smallest possible clearance that
is free from any signs of dragging.

14-7. Important Steps in Installation

Tightening torgque
| .Tn i:r' l:ug.ht-em to- | kg:m | th-ft 1
Bolt, upper-case cover | 0.9~ 1.2 10~ BS
45~ 7.0 l

Bolt, lower-case cover | 0.6~ 1.0 [
Balt, transfer front .
[ |-

Baolt, stopper plate,

chiftar fork shate

1.5~ 20 1Mo~145

059-~1.2 70~ 8BS

Ol Hiller plug and 20~5D0 2% 0~ 360

drain plug
Univarsal joint

7.0~ 10.0 510~720
flange nut

Transter case
mounting nut

15~=20 118~ 145

et 16~25 | 11.0~ 180
Hamga

Transfer casa

1.0~15 TE~ 105
maunting bolt .

Clutch slesve hubs and gears

Be sure to install clutch sleeve hubs and gears on
the two transfer shafts (output shaft, rear, and
counter gear shaft) correctly as shown in Fig.
14-26. Refer to this figure for the correct
positioning of these parts.

’_m..__w ==sss .v?'w:2=m:-i1-.'-.;_:i;
bl F_f'__it'lj; 3 i

2l

S— | | I !
et A ol
&, 1 et
Tl - — 4 _:E_ Gl S
l
: k-
B s I |

Beduction clutéh hub Aeduction clutch buls

Fig. 14-26



Output rear shaft

When installing the output rear shaft in the case,
be sure to position its bearing retainer and the
countershaft bush in such a way that the grooves
af the retainer and bush will line up, as shown,
Lse of a special tool is involved in this step.

Bearing installer (& (09913-85210)

Fig. 14-27

Locating springs and balls for shifter fork shafts

Care must be taken to ensure that these springs
and balls take their positions correctly so that
they will function properly in arresting the
shafts and in preventing the shaft from slipping
out of its “arrested” position to result in aciden-
tal cluteh disengagement or in clutch “grating.”'
After putting in the springs and balls, test the
shafts for arresting action by moving them by
hand.

ar

s W o

L) mees o

e
-
-
P

Fig. 14-28

Shifter fork shafts and forks

Each shaft is to be installed in this sequence:
Secure the shifter fork to the rear clutch shifter
fork shaft in place, with the fork set astride in
the groove of the clutch sleeve; move the clutch
sleeve into mesh with “high™ gear; and then in-
sert the front clutch shifter fork shaft. This
sequence is mandatory: if the rear clutch should
be left in neutral position when the front clutch
shifter fork shaft is inserted, the locating balls
already in place would prevent this shaft from
getting installed,

Fig. 14-29 (1. Push shaft into HIGH pasition

Make sure that the grip boss of each shifter fork
comes on the inner side as shown, This means
that the boss {into which a spring pin is driven
in to lock the fork to the shaft) of the rear
clutch shifter fork points to “low® gear side, and
that of the front clutch shifter faork points to
“high" gear side,

Of the twao shifter forks, the one with a longer
boss is for rear clutch, the other is for front
clutch.

=i=g=

Fig. 14-30 & Make sure the hoss iz on the inboard
sidle

-3
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Counter gear neadle bearings

The eounter gear runs on three nesdle roller
bearings. Two of these bearings support the
large end, and the remaining one the small end,
with a spacer in between. When installing the
counter gear, be sure to locate these bearings as
shown. With the bearings located in any other
way, the counter gear might fail in service,

COounkar gaar
— ™ ol
[, E B =y

& I

Branirg Sgecer Beasring  Bearing

Fig. 14-31

Counter gear assembly

The procedurs of assembling and installing the
countershaft is slightly complicated. First, fit
the three needle bearings and spacers into the
gear cluster (small gear and big gear), oil the
bearings in the bore, and attach the two thrust
washers, one on each end of the gear cluster.
Lise grease to hold the washers to the end faces,
as shown, Lower the gear cluster in suspendead
condition into the case, holding the gear cluster
level and steady, as shown in Fig. 14-32, and
aligning its bore to the shaft holes provided in
the walls of the case. Then insert the counter
shaft through the case and gear cluster,

Fig. 14-32 () Greage

187 -

Fig. 14-33 ) Belt ar strip

Counter gear stopper pin

Before installing the stopper plate, which is
primiarily for shifter fork shafts, make sure that
the stopper pin for countershaft has been
properly sat in place. Tighten the securing bolts
on stopper plate while keeping the plate pushed
toward the shifter fork shafts, so that the stop-
per plate will be fully effective in its secured
condition,

N "y

(31 Pinid) Stopoer plate

Fig. 14-34



Transfer case covers

IThe securing bolts on the upper and lower
covers of the case are to be tightened sequeantial-
Iy and in steps 50 that the joint pressure will be
distributed uniformly, Move the wrench from
bolt 10 bolt across the cover, thighten each bolt
just a little at a time.

Fig. 14-35
Lubricating oil for transfer gear box
The gear box takes in 0.9 litre of oil {1.9/1.6

US/Imp. pt.). For the oil, use high-grade gear ail
of SAE 90.

Transfer gear box oil capacity and specil ication
0.9 utre (1,976 USHmp. pt.] SAE 90 gear ol

Fig. Td-36 (T 04 filler plug

Fig. 14-37 ‘B 0t drain plug

¥ 7
Fig. 14-38 5 0 level screw
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15-1. Description

The two models, LIB0 and LJBDY, covered in this manual are four-wheel drive machines and, as such, use
three propeller shafts designated as No. 1, No. 2 and No, 3.

No. 1 propeller shaft transmits drive from the transmission to the transfer gear box, No. 2 shaft and No, 3
shaft extend from the transfer gear box, the former driving the front axle and the latter the rear axle.
Each propeller shaft is terminated by universal joints to permit the shaft to accommodate the radial dis-
placement of the driven member relative to the driving member; and each universal joint is connected to
the driving or driven shaft through spline engagement, the internal splines being provided in the distal
yoke of the joint, so that the propeller shaft permits the driven member to axially displace itself relative
to the driving member. These two kinds of displacement are possible within certain limits, and are expect
ed to occur between the transmission and the transfer gear box, between the transfer and the front axle
and between the transfer and the rear axle.
The cross spider in each universal joint is fitted with four needle roller bearings.

w+ Ta transter
r* ?a

Propeller shalt Mo, 1

S
.i.--"J o
'-,'_,. = To transfer case
f}m "1 TG
L e p o R
A =
H Propelier shaft Mo, 2 > e
J 38 j;’f =
Fram transmizsion case * i )_ |_;-' ) "
e e

¥

] ;a"
IiE&-I iTe b = '.___} « To regr difdassntial

T tranater case

Fig. 15.1
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15-2. Removal

11 Lift the machine aff the Tlaor by jacking up
the axles, and rest it on safety stands,

2} At each splined connection, remove the four

bolts securing the yoke to its splined com-
panion flange piece., This disconnects the
propeller shaft, leaving the flange piece
behind .,
The transmission-side eand of No, 1 shaft has
na flange piece; this end is splined to the
driving shaft inside the extension case. All
you have to do there is to pull No, 1 shaft
off the extension case,

Fig. 15.2

15-3. Maintenance Services

Lubrication

The inside yoke of each universal joint has a
grease nipple, At regular intervals stated in the
recommendead servicing schedule, pump in grease
to relubricate the joint. Use chassis grease,

Chassis aredass

Fig. 15-3

~ 197 -

Universal joint noise

I the universal joints are suspected of producing
chattering or rattling noise, inspect them far
wear. Check to see if the cross spider rattles in
the yvokes or if the splines are worn down.

The noise coming from universal joint can be
easily distinguished from other noises because
the rhythm of chattering or rattling is in step
with cruising speed, The noise is pronounced
particularly on standing start or in the coasting
condition {when the braking effect of the angine
iz showing in the drive linel.

g =
Fig. 154

[Disassembly of universal joint ass'y]

When abnormal noise is generated while running,
or when the spider bearing wears away, disas-
semble the universal joint and replace with a
new one. The disassembly procedure is as
follows:

® Disassembling on the propeller shaft yoke
sicha
1) Using two plain screwdriver, remove 2 circlips.

Fig. 15-5 Remowing circlip



2) Using the universal joint assembler (Special 4) Take out the bearing race on the other side in

tool (8922-95210), push the spider bearing the same way as 2) and 3).
race out 3 - 4 mm (0.12 - 0.16 in.) from the
shaft yoke race. » Disassembling on the flange yoke side

Push out the bearing race on the flange yoke
side as described in 1) and 2}, and then, hold-
ing the bearing race in a vice, tap the flange
yoke and take out the race. (Refer to Fig.
15-9.)

Remove the bearing race on the opposite side
in the same way,

Fig. 15-6

Hamrrer

Fig. 15-7

3} Tapping the yoke with a hammer completely A P
remove the bearing race. o
[Reassembly of universal joint ass’y ]

Fig. 15-8
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Fig. 1510

CAUTION:

In reassembly, be sure to use new "'C" rings,
qldur and bearings. Reuse of “C" rings,
spider, and bearings removed in disassembly
is prohibited.

Bearing

Fig. 15-11

1) Insert the bearing race into the yoke, tapping
it with a hammer, until it is flush with the
yoke face, When doing this, insert the spider
into the bearing race to prevent the rollers
in the bearing race from coming out.

— 191 -2

Yok

Fig. 15-12

2} Insert the other bearing race on the opposite
side into the yoke, tapping with a hammer
until it is flush with the yoke face.

3) Insert the bearing races on the flange yoke
side in the same way as described in 1} and 2)
above,

Fig. 15-13

4} Place a metal plate on the bearing races when
tapping them in to avoid damaging the yoke,
5} Securely fit four C rings to the bearing races.



15-4. Installation
The installing procedure is reverse of the re-
moval procedure. Be sure to adhere to the
following instructions when installing the
shafts:
& Flange tightening torgue
Be sure to tighten the four bolts to the fol-
lowing torque wvalue when securing the
companion flange to the yoke at each end of
the propeller shaft:

Tightening torque for | 1.5~ 2.5 kg-m —‘
universal joint flange bolts | i11.0 ~ 11.3.0 Ib-ﬂ.lu

® rease the splines liberally, filling the groow-
es with grease.

Fig. 15-14 '\ Grease {chassis grease)]

% Match marks are provided on the slip-on
spline connections, Inserting the splined end
into the splined bore without regard to the
match marks can be a possible cause of noise
or vibration of the propeller shaft. Be sure
to index the marks,

Fig. 1515 2} Match marks

® The joint sheath rubber has a large diameter
im one end and a small diameter in the other.
Be sure to fit the sheath rubber with its
large-diameter end brought to the joint yoke
side,

Fig. 15-T6 ) Joint sheath rubber

— 192 —

Aok b & & @ bk =

P R T TN

ik

I S U TO T



— r Ty =T

Fet

16. DIFFERENTIAL

o EREUIINRIIONNN o g e Bt Y B 194

T | SR SRS U — 195
 AABRBERIEIIN. oo s v pocin oo mmcm om0 e 8 197
. Mo tEnEnCE BEEVICER & v h s aa b a i e s avas s o s nna s sneyaesnsn 198
. Reassembly Insbnictions . . .. ..o loiiviiooiiiviamiiadidiia 04

123




16-1. Description

The two axles, front and rear, are identical as far as the designs of pinion-and-gear drive and differential
gearing are concerned. The major difference in this limited sense lies in the shape of the housing.

Each axle may be regarded as consisting, speaking roughly, of supporting parts (axle sleeves, differential
housing and carrier case) and drive transmitting parts (bevel pinion and gear, differential gearing and
live axle shafts), In the present section, only the bevel pinion and gear and differential gearing are taken
up under the collective title of “diftferential.”

The bevel gear drive is of hypoid design; pinion and gear have hypoid gear teeth. This means that the
pinion is located slightly below the center of the bevel gear to permit the car body to be lowered in design,
and that some wiping or sliding action occurs in tooth meshing between pinion and gear. Here lies the
reason why use of hypoid gear oil is specified for the differential.

Four differential pinions are used in the differential case to qualify this gearing for heavy duty “differen
tial” drive. Thus, a tatal of B gears—a drive pinion, a crown gear, two side gears and four pinions—are
inside the differential housing, all mounted on the differential carrier case bolted to the housing.

1. O weal 100 Afuser lock plate 12, Right casm s}

2. Bearing 11. Bevel gaar prann st 20, Thruat washer 8
3, Carrier 12. Gaskay 3, Jaimt

4. Jaint Hlange 13. FAear axle hauding 22, Thrust veadhigi

5. Spacer 4. Front axle housing 23 Pinion shalt Mo, 2

G, Shim 15, Gasket 24 Pinion shalt N, 1

T. Bearing 16, Ol lawsl g 25, Sider QEar

8. Hearsg adjuster 17, Caska . Leficase

9. Side s2arag 18 Ol drasn plug

Fig. 16-1
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16-2. Remaoval

Instructions and information given in this and

subsequent sub-sections apply to both axles,

front and rear, except where otherwise indicat-

e

1. Loosen, but do not remowe, hub nuts all
road wheels, and raise the machine off the
floor by jacking.
Rest the machine steady on safety stands,

2. Drain out the oil in the differential housing
by loosening the drain plug,

3. Remowve the hub nuts and take the wheels,
front and rear. Each wheel has five hub
nuts.

For front differential

After taking down the front wheels, remove the
nuts and brake drums. Draw out the brake
drum using special tools.

Front drum remover (& (09943-35511)
Sliding hammer B (09942-15510)

Disconnect brake pipe frorn brake hose, above

the kingpin. Hawve a small plug ready for use
when disconnecting the pipe, As the pipe comes
off the hose, insert the plug into the hose to
prevent the brake fluid from leaking out.

195

Fig. 16-3
Remove the four bolts securing the brake back-

ing plate, and take off the plate complete with
shoes, wheel cylinder and others,

Fig. 16.4

At each tie rod end, remove the nut and discon

nect the end from steering knuckle. |1f the stud
is tight in the hole of knuckle arm, put on the
nut and lightly tap on the stud to shake it loosea,
The nut 50 put on serves Lo protect the threads.

Tig rowd e

Fig. 165 (I




Remowve the 8 holts securing the oil seal cover,
From the knuckle arm casae, take off felt pad, oil
seal and seal retainer,  Remowve the top and
hottom Eingpins from the case by removing the
4 bolts securing each pin,

-—

Fig. 16-6 [ Kingpin

Draw out the live axle shaft from the axle sleeve,
The shaft at this time is complete with the steer-
ing knuckle and constant-velocity flexible joint,

Fig. 16-7

AL the differential housing, disconnect the pro-
peller shaft by removing the bolts securing
flange yoke to companion flange. Remove the B
bolts holding fast the differential carrier case to
the housing, and take down the carrier assemibly

Fig. 16-8

For rear differential

Remove the 4 bolts securing the outer-bearing
retainer, and remove the retainer fram the brake

hacking plate,
o, i

Fig. 16-9 2 Retairmer

Using the special tools indicated below, draw
out each live axle shaft.

Rear axle remover A (09922-66010)
Sliding hammer (B! (08942-15510)

= —



Disconnect the propeller shaft as in the case of
the front axle, and detach and take down the
differential carrier case from the housing by
remaving the B bolts,

Fig. 16-11

16-3. Disassembly
Lock the flange immaovable, and remove the nut
from the end of the bevel pinion shank.

Fig. 16-12

Seribe marks on sach cap bolted to the saddle
portion af the carrier case and holding down the
side bearing. The marks are to identify the cap.
This means that there are right and left caps, so
identified and so handled at the time of reas
sembly,

197

Fig. 16-13 I Boribed match marks

At each side, loosen the bolts on bearing ad-
juster stopper, remove the nuls securing the
bearing cap, and take off the cap, Lift the dif
ferential case assembly, complete with the bevel
gear, off the carrier.

Frg. 16-T4

Remove the 10 bolts sscuring the bevel gear to
the differential case, and separate the gear from
the case,




There are 8 bolts fastening the two differential
case halves together. HRemowve these bolts to
sever the right-hand case half from the left-hand
one, and take off the right-hand ona.

Fig. 16-16

Remowve the side gears, differential pimions as
mounted on the spider, and thrust washers.

Fig. 16-17

Using the special tools indicated below, extract
the side bearing from each differential case half.

Bearing puller A{09913-60910)
Side bearing removing jig B [(09913-85230)
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Fig. 16-18

16-4. Maintenance Services

Side gear backlash

To check this backlash, assemble the differential
gearing and case, as shown in Fig. 16-19, fasten-
ing together the two case halves by tightening
the securing bolts to the prescribed torque value,
Lise fuse stock to measure the backlash in the
usual manner, By comparing the backlash
reading, taken on the flattened fuse stock,
against the standard backlash indicated below,
increase or decrease the total thickness of thrust
washers, which are located in two places, that is,
on the inner side of each case half.

T 0.06~ 0.0 mm
'ﬁurr!a pear backlash specification 00,002~ 0,004 In)
Side gear thrust play specification 0.15~0.3 mm
(0.006 ~-0L01E inl

Available thrust washer 0.8, 1.0 & 1.2 mm
sives [thickness) 10,03, 0,04 & 0.05 nj

Fig. 16-19



Determination of shim thickness for bevel pinion

The amount of shims to be used on the bevel
pinion varies from one machine to another on
account of a number of factors inmvolved in
machining and assembling. Thus, for each
machine, the amount of shims necessary for
locating the pinion in the correct position (for
producing a proper backlash in the mesh be
tween pinion and gear) must be determined
anew at the time of reassembly,

In order to facilitate this determination, a two
piece dummy tool {special tool) is made avail
able, The following procedure is based on the
use of this tool and supposes that the pinion
dummy {one of the two pieces) s set in the
carrier, without any shims, as shown in Fig.
16-20.

Bevel pinian moaunting dummy A{00824-36320)

Fig. 168-20

e Set the dial indicator on the dummy, letting
the indicator spindle protrude 5 1o 6 mm
from the bottom of the dummy as shown in
Fig. 16-21-1

I———

P
5~ & mm

0,197 ~ 0.236 in)

Fig. 16-21-1.
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* Rest the dummy on the surface plate, and set
the dial indicator to zero, See Fig. 16-27-2.
Feed the dummy pinion into the carrler,
positioning it properly; and install the joint
flange, Secure the joint flange in place by
tightening it nut to 70 kgoem (5.0 Ib-ft)
torgue.

SURFACE PLATE

Fig. 16-21.2.

e Referring to Fig. 16-21-3, note that three
dimensions are involved: "a” "b" and ",
The value of “b™ is unknown, and is to be
determined now for calculating the required
thickness of shims., The values of “a" and "¢
are given: the sum, “a™ + “c¢”, is B5 mm,
which s indicated on the dummy tool
(09924-36320),

Fig. 168-271-3



With the dummy now secured, the dial indicator
hand may have deflected from the "0" mark to
show a certain value; read this value, which is
the value of "b'. Add this reading 1o B5 mm {=
“a" + "¢""} and, from the sum, subtract the value
marked on the bevel pinion. The remainder is

the required shim thick ness:
{8 + "B} — marked value = required shim
thickness

Fig. 16-22

# The shim stock is available in four selective
thicknesses. Select and combine shim sizes 1o
produce a total thickness as close to the
required thickness as possible, and insert the
salected shim pieces into the clearance indi
cated as Fig. 16-21-3 - 1

0.05, 0.1, 0.3 & 0.5 mm
(0.002, 0.004, 0.012 & 0.02 in,|

Sizes of shims Tor

vl pimion
Bevel pinion bearing preload adjustment
The bewvel pinion, as installed in the normal
manner in the carrier, it required to offer a
certain torque resistance when checked with the
use of a prescribed torguing pulley (special
tool ') as shown in Fig, 16-23. This resistance
is a “preload,” which is due to the tightness of
the two tapered roller bearings by which the
pinion is held in the carrier. And this tightness
iz determined primarily by the thickness of the
adjusting collar plus a shim.
Check the preload and, if the preload measure-
ment is off the specified range indicated below,
increase or decrease the thickness of the shim.
The method is as follows:

Tentatively install the pinion in the carrier, using
the adjusting collar and a 1-mm thick shim, and
tighten the nut to secure the splined yoke. The
nut is 1o be tightened to the specified torque:

[ 17 ~ 23 kg-m
{123 ~ 166 Ib-ft) |

-

Tightening torgue on
bevel pinion nut

Put on the torguing pulley {special tool] and
give a pull, as shown in Fig. 16-23, and read the
spring balance indication just when the pulley
beging to wrn. The reading is a starting torgue,
and is required to be within the 0.6 to 1.4 kg
range {equivalent to the specified torque range
of 3.0to 7.0 kg-m).

o 3.0~ 7.0 kgcm
Fimiom bearimg pral oad

[2.6 ~ 6.1 lb-im_]
'_E_.::*nn'mg (eTga [T D6~14 kg
fwith pulley) (1.4 ~3.7 b}

S|

Increasing the shim thickness decreases this pra-
load, and vice wersa, Foursize shim stock
available for “mounting distance” adjustment,
mentioned above, is meant to be used in produc:
ing a proper shim thickness in this preload
adjustment too.

Preload-check torguing pulley (& (09922-75220)

NOTES:

= When tentatively installing the pinion in
the carrier, be sure to oil the bearings
lightly with gear oil, and to leave out the
oil seal.

® Make a note of the starting torque. '

20

(11 Soring measure

Fig. 16-23
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Bevel gear backlash adjustment

The backlash between bevel gear and pinion is to
be checked in the manner shown in Fig. 16-24.
Mote that the differential case assembly is
mounted in the normal manner, and fastened
down by tightening the side bearing cap bolts to
the specification torque value. The dial indica-
tor spindle is pointed squarely to the “heel”
an the drive side (comvex side) of a gear tooth,
Hald the bevel pinion rigidly, and turn the gear
back and forth.

The dial indicator reading, which is a backlash
value, is required 1o be within this range

0,140 ~ 0.15 mm

Beval gear backlash
T T ey (0,004 ~ 0.006 in.)

Fig. 16-24

To incresse or decreass the backlash for adjust
ment, displace the bevel gear toward or away
from the pinion by running in one adjuster and
running out the other adjuster by an equal
amount (with the side bearing cap bolts slightly
loosened ),

Turning the adjuster one notch changes the
backlash by about 0.1 mm (0.004 in.).

Side bearing adjuster turner (&) (09923-57910}

Fig. 16-25
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CAUTION:

Adjust the preload on the side bearing
during backlash adjustment: mount the
preload check torguing pulley & {09922
75220) on the drive bevel pinion as shown
in Fig. 16-23 and measure using spring
measure ). When the reading at the
instant the side bevel gear starts moving is
within the range as indicated below, the
side bearing preload is acceptable. Refer-
ring to the graph, for example, when the
drive bevel pinion bearing preload measur-
ed as indicated in Fig. 16-23 is 1.0 kg
{2.21 Ib), drive bevel pinion bearing preload
kgl + side bevel gear bearing preload (kg)
should be 1.12 — 1,28 kg (2.47 — 2.82 |b).

S 1.68 i
- = 155
ig 150
w = 155
o= 15 1.52
l::' o 1.45
— = 14
TE g
=9 13
LE- BRI
% 42
= i 16
= 1.0
E 108
S 1.00
3 0.l
g
& 050
& 0.AB
e 3,80
E o075
:.I;l L -
= 06 0.7 OB 09 10 11 1.2 1.3 14

Dirwe beyel pineson bepring geraland | kel



Pinion-to-gear tooth contact pattern check and adjustment

In addition to proper backlash, proper tooth contact must be secured in the mesh of bevel pinion and
gear, so that there will be no “gear noise’ coming from the axle and that the hypoid teeth will not be

overstressed in transmitting drive.

After the specified amount of backlash has been secured, check the pinion and gear for tooth contact by
“rolling”” contact patterns in 8 manner consistent with the standard shop practice: use a red lead paste to
paint ten teeth, both drive side and coast side, of the gear, wrn the gear back and forth by hand while
holding the pinion in @ “braking’” manner, and examine the contact patterns in reference to the following

chart:

Fatterns due to improper shim adjustment Mormal contact pattern

Partern due to defective |

parts

Contact patierns

':-:'II1::I ]

Drive sicle Coast s4n

Fae Heel -I' ."'Ifrlu"l?\fff

Loele
|

P
[ ] | :
'I | Frank [

To

,flnrlr'r fl'\ﬂ'_l

#/\;
v

Diiagnosis, and what 1o do

Contact is roughly centered and somewhat more
displaced toward toe than toward heel an both
drive side [concave) and coast [convex ) side,

High contact: Coantact i on heel (dove side| and on
toe (coast side).  This condition means thal the
pimion is too far back and must be browght forward
by imcreasing its shim thickness used in “mounting
distance™ adjustment.

Low contact: Contact i an tae (drive side) amd on
heal on [coast side). This condition means that the
pinign 15 too far out from the carrier and must be
hacked awiy by decreasing its shim thickness.

These contact patterms andicate that the “ofset’” of
differential carrier is too much or oo ittle, The
ramady is to replace the carrier by a new one.

— 202 =
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Contact patterns | Diggriosis, and what to do

- Lz
TN 7
T / (‘". These contact patterns, |ocated on toe or heel on
r.-" -'i" ! |I I A O | both drive and coast sides, mean that 1) both pinion
f i i 1
& | 5 N . TR fa .|' I o) and gear are defective, 2) carrier s not rue and
i r T | | . X -
z 1"'}_,.-!’ j | J/Jq“ If 5.1:|u.are, or 3} gear is not .prnperhr seated on I:|If1‘.BF
= | f % | | L ential case. The remedy is to replace the defective
3 II M| | II 1 |
| g |l." l"\l |/ I"; member.,
= ' i
=
e | -
5
T __.;Ir |'.I"' T " .
- ,a"’lll,-' i iy ‘-,I Irregular patterns; W the pattern is not owal, it
1 s | means that bavel gear is defective. High or low
nﬁ; ] spofts on tooth surfaces or on the seat of bevel gear

™ ] wme  leelh,
\L'. | and-gear set and, if the seat is defecrive, the dif-

Fe

! | !

"'ll  f | |I II
| | ] o }

‘f'I'_I' ' ' [ |'|I are the cawse of rregular patterns appearing on

“, f / The remedy & 1o replace the pinion

1 | | L} i .
erential case also.

I \ ‘

CAUTION:
When applying the red lead paste to the teeth, hmmmmmmﬂm”ﬂﬁimﬂﬁwm The
mmmhmwwmﬂuﬂ
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16-5. Reassembly Instructions
Tightening torque

kg-rm (11 )
3.0~ 3.7 (220~ 26.5) |
10,0~ 11.0 (725 ~ 79.5)
Differential case bolt 3.7~ 45(270~325) |
Dirive bevel pinion nut 17.0~ 230 1230~ 166.0)

Ditferantial carrier nut 1.5~ 20010~ 1445|
Chilfiller and drain plug . 4.0 ~ ?'IEI I_:.-'Q.ij - Ell‘éll 1

Side bearing cap nut

Drrive bevel gear bolt

Drive bevel gear baolts

The bolts securing the bevel gear to the differen-
tial case are subject to shear stress since drive is
transmitted by these bolts from the gear to the
case. For this reason, they are special bolts
made from chrome steel and must never be
replaced by commaon baolts,

When mounting the gear on the case, be sure o
apply the THREAD LOCK CEMENT SUPER
13338 (99000-32020) to these bolts before
running them in,

Fig. 16-26

Differential side bearings

Press-fit these bearings into the differential case
by wsing the special tool. Driving the bearing
inta the case is not permitied.

Differential side bearing installer (/)
(089940-53111)

Fig. 16-27

Bevel pinion bearings

A press must be used to install the two tapered

roller bearings an the bevel pinion. Quter races

are to be press-fitted into the differential carrier

and the inner races onto the pinion,

{1) For the outer race of front bearing {yoke
side}, the special tool, indicated here, must
b used:

Bearing installer (& (09913-75620)

Fig. 16-28

— M —
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{2) For the outer race of rear bearing (gear )

side] :

Bearing installer (A:(09913-75510)

F-':ﬁ'. 16-31 | ¢ Beoribed mareh marks

Differential gear oil
The oil capacity of the differential housing is 1.3

litres for both rear and front axle:

Fig. 16-29

. l:-:Iiﬂg rential howsing | 1_.3-I|1.EI:Z.:'. 7B/2.31 US/imp
pt) bypoid gear oll SAE 580

ol capracity and
specification

(3] For the inner races, use this special tool:

Bearing installer & {09913-80111)

Fig. 16-32  (2) Drain plug (3 O level plug

Fig. 16-30

Side bearing caps
When putting on the side bearing caps, be sure

to discriminate the right-hand cap from the left-
hand one by referring to the match marks
scribed at the time of disassembly,
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17-1. Description

Suspension is by double-acting shock absorbers and semi-elliptical leaf springs for both axles, front and
rear. Similar springs and shock absorbers are used,

The Barfield universal joints are used in the front axle to enable the axle shafts to drive the front wheels
while allowing the wheels to be steered. This type of joint provides for a larger steering angle range and,
what is more important, constant-velocity drive to the wheel.

If a single two-yoke {or Hooke's) universal joint is used to connect the live axle shaft to the wheel on each
side of the front end, the wheels will run with the same speed, but not with the same constant velocity, as

that of the axle shafts when the wheels are turned around their kingpins for steering action. The Barfield
joint transmits drive without varying the angular velocity of drive.

The Barfiekd joint is enclosed by the knuckle, which is shaped integral with the wheel hub and knuckle
arm, and has a two-piece kingpin, namely, upper and lower kingpins,

The end of the dead axle sleeve is in the shape of a dish. This dish is rotatably fitted into the knuckle
structure to form a flexible connection, the sliding clearance between thw two being sealed with a felt
packing (against road dust and mud) and also with an oil seal (against the oil inside). The upper and lower
kingpins, bolted to the knuckle extend into the knuckle and, inside, are held by the dish-like inner case

through tapered roller bearings.

_ it seal
f.

& . Frant axle shatt jgint
i o

L Kimg gain

_King pin shim
-~

e W~
o " :TI -~ :
- Sieering knuckle

Wheel bearing”™ & g 2% 1
il i e S i 3 - Spacer
L

ouseal” .~ FE_ Gl
il el respiner | B
[ A )
! {Jk'.-fr
i

K anag pim beearing ¥
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e
-

Whael bearing

-
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17-2. Barfield Joint Construction and Operation

The major parts of the Barfield joint are the outer race [integral with wheel spindle, to which the wheel
disc is splined), inner race (splined to the live axle shaft), six steel balls disposed between the two races,
and cage (holding the steel balls in a single row lying in a plane).

Spindle shatt
Outer race | =y

Dirren ghall

|'I Saed badl
Imner race

Fig. 17-2

The balls are fitted in two groups of raceways; one group is on the outer race and the other group on the
inner race, Each ball is in its own raceways as if it were locked betwean the two races in the direction af
rotation, The outer race with its wheel spindle is capable of angling and, when it so angles with respect to
the axis of axle shaft, the row of steel balls angles just half as much, that is, the plane including this row
tilts by an angle equal to one-half of the spindle angle. This relationship is illustrated in Figs. 17-3 and 17-
4.

Cage  Duter race

Shatt angke 0°

Inméar race El‘;‘ : " |
I

Steel ball

Fig. 17-3 Fig. 174



17-1. RBemoval of Front Wheel and Knuckle

Ta remove each front whesl and its knuckle,

proceed as follows:

1} Loosen the five nuts securing the wheel to
the wheel disc, Raise the front end by jack-
ing.

21 Remove the five nuts and take off the wheel.

3] Remowve the nut securing the brake drum to
the spindle, and pull the drum off by using
these special tools:

Front brake drum remover & {9943-35511}
Sliding hammer (& (09942-15510)

Fig. 17-5

4} Remove the four bolts securing the brake
backing plate to the hub, and take off the
hacking plate.

Fig 176

B} Remove the tie rod end securing nut, ard
disconnect the tie rod from the steering
knuckle arm. If the stud of tie rod end will
not come off easily, put back on the nut,
run it in a few turns and tap on the nut with
g hammer 1o drive the stud out.

6) Remove the joint seal bolts,

7] Remove the upper and lower kingpins.
Each kingpin is bolted to the knuckle; re-
moving the four bolts securing the kKingpin
allows this pin to come off. Pull off the
knuckle complete with the spindle, the
Barfield joint and live axle shaft.

Fig 177

B8] Using a press, force the spindle out of the
knuckle. This separates the knuckle from
the combination of the liwe axle shaft,
Barfield joint and wheel spindle,

™
4

1

Fig. 17-8

210



17-4. Maintenance Services

Barfield joint

Ta be checked on this joint is its axial play,
which shows up when a push-and-pull motion is
given to the live axle shaft and wheel spindle
hald in both hands, as shown in Fig, 17-9. There
should be no play at all but a play of upto 1.5
mm {0.06 in.) is permissible. 1f the lay exceeds
the limit replace It.

Srandard Service |imit |
Bxial play in 0 mm 1.5 mm i
Barfield joint (o play| (006 in.| |
.3
-'. . i _.;!';}
L e
Fig. 1.7-9
Kingpins

(1} Inspect each kingpin closely for dents, signs
of cracking, distortion or any other damage.
Replace the kingpins found in defective
condition,

a U
&\

Fig. 17-10

{21 Where the tapered roller bearings holding the
two kingpins at each front wheel are in good
and properly preloaded (tightened) condi-
tion, there will be no appreciable rattle of
the wheel. To check the kingpins and their
tapered roller bearings, jack up the front end
and shake the wheel to feel any rattle, as
shown in Fig. 17-11. If a rattle is felt,
eliminate it by properly decreasing the shim
thickness. The shim is located between the
flanged part of the kingpin and the knuckle,

WAl

Fig. 17-11

The above-mentioned methaod of making a shim
adjusting demands a high degree of skill on the
part of the serviceman, The alternative methoo
is to adjust the thickness of the shim by refer
ring to the torgue resistance which the knuckle
arm offers when pulled in the condition shown
in Fig. 17-12. For this method, the reference

torgue value is established, indicated below, and
you are to increase or decrease the shim thick-
ness to produce this torque value,




Before giving a test pull to the knuckle arm with
a gpring balance in the alternative method, in-
stall a large amount of shims on each kingpin to
lighten preload on the tapered roller bearing.
Keep on reading the torque, each time dec-
reasing the shim thickness a little, and continue
this process until the specified torgue value is
obtaired. (This process protects the kingpins
because it ensures that no excessive pull will be
applied to the bearings at the onset.) [|f the
process fails to produce the specified torgue,
that is, if the desired torque resistance does not
ocour even when the shim thickness has been
reduced to zero on each kingpin, it means that
the bearings or Kingpins are excessively owrn
and need replacement.

MNOTE:

Read the spring balance indication when
the knuckle arm begins to turn. In other
words, you are to read “'starting torgue.”
When checking the knuckle arm starting
torque, be sure to have the oil seal remov-
ed.

Knuckie arm starting | 1.00- 1.8 kg (2,20 - 3,96 1b)
torgua {Forcel without ol seal
0.7, L5 mm

10004, 0.0 ]

Soymilakle sizes of
shirm for Kimngpins

TTH ‘[T;I_‘;  King pin

F.'._E;'. 1 F,‘? Eing pin shim

il seal

The oil seal used at the spherical sliding joint
between the knuckle and the inner case accom-
plishes the additional purposes of keeping out
road dust and of acting as the damper for the
steering handwheel. As the wear of this seal
advances, its damping effect decreases and thus
make the front wheel develop a tendency to
“shimmy” not only that road dust begins to
creep into the sliding clearance to promote the
wear of the spherical sliding surfaces.

- 212

The oil seal is an expendable item, and must be
replaced at regular intervals,

r W0o00kn |
16,000 miles)

Ol sear replacement interval

Fig. 17-14

How to replace the oil seal:

(1" Remowve the B bolts securing the joint seat,
and displace the oil seal cover and felt pack
ing inward.

Cut the oil seal in place with scissors or a
knife, and take it off,

Cut the replacement oil seal at one place
with scissors or a knife as shown in Fig,
17-15,

Install the seal in the oil seal retainer, bring
ing the cut portion to top side and locating
it about 30 degrees off the matching face of
the oil seal retainer.

{2

]

Fig. 17-15
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o Apply the sealing compound to the mating
face all around: this is for preventing
entry of water.

SEALING COMPOUND ""CEMEDINE™
366E (99000-31080)

JAapply sealar

Bpply yeglen

Fig. 1716

17-5. Important Steps in Reassembly

Wheel spindle

To install the spindle in the hub, which is in-
tegral with the knuckle, use the special tool, as
shown in Fig. 1/-17. This tool takes a grip on
the hub; turning its bolt forces the spindle into
the knuckle.

Front wheel spindle installer (&2 {09924-46310)

F.l'g. 1217

Knuckle

When fitting the knuckle to the inner case, make
the space inside the case and knuckle 30% full
with SUZUKI SUPER GREASE H (MOLY
COTE typel.

Fig. 17-18

MNOTE:

When mounting joint seal stopper bolts (),
which are a little longer than other bolts,
after replacement of steering knuckle oil
ml_, pay special attention to the mounting
position.  Both bolts on right and left
should be mounted in such a way that they
contact rear side of front axle housing
when rotating steering wheel all the way to
the right or left. Incorrect mounting of the
bolt () causes incorrect turning radius,
resulting in danger.




Kingpins

The sealing compound is to be used on kingpins.
Just before installing the kingpin, agpply the
compound 1o the corner inside the flange, with
the shims in place, as shown in Fig, 17-18, This
is for preventing water from finding its way into
the knuckle through the fit the Kingpin in the
knuckle.

Fig. 17-19

Brake backing plate (Front and rear)

Apply CEMEDINE “"3866E™ (99000-31090) to
the matting surface of the steering knuckle
{rear axle housing) and the brake backing plate.

17-6. Shock Absorbers and Leaf Spring
Specifications
SHOCK ABSORBERS

i Front ihuch:. Rear shack
abzorbers absorbers

| Damping force

an rehgund B0 kg (13216) 60 kg (132 Ib}

= .o 1ED mm
L Stroke 150 mm (550 m.}; (6.30 in.)

*The force is |J-i'I5E;d on piston speed of 0.3 m/secand,
LEAF SPRIMNGS

!

Front leaf Aear leaf -

Ivem 3 ;

e SPrings springs
Amount of =4 B mrm 5.0 mim
haow [—0.18 in.} (2.38 in.)

| 20 mm T 000 mm
Leaf length {37.00 in) {39.37 in.)
Spring rate a.50kgimm | 303a'mim

Inspaction

{1} Shock absorbers
The absorbers are of deubla-acting type. By
trying to contract and extend each absorber
by hand, the effectivensss of its damping
action can be tald, Absorbers found with oil
leak aor with inadequate damping effective-
ness must be replaced,

a2 I

Fig, 17-20
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{2) Leaf springs

If any leaf spring is suspected of weakening,
as evidenced by the chassis being tilted to
one side in standstill condition on leve|
ground, check its dimension L™, the dis-
tance between its center part and the line
through the two attachment eyes, shown in
Fig. 17-21. If this distance measures less
than the limit, replace the spring,

Item Fromi speingl Wl Faar sprongs (L1 |
Rieght-hand traffic machine
74,6 mm 12,83 in.d for
Eeath righn and ledt speingd

Limitontgat | —180mm | Lefi-hand traffic machine
wring bow (—0.88in.) | 348 mm {292 in for
right spring
6210 mym (2449 sn | Togr
lf1 spring

Front leaf gpeing

= T

Fear leaf spring

g S

e g

Fig, 17-21
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Tips on installation

In the bottom connection of each shock absorb-
er, two washers are used. When making this
connection, check to be sure that each washer in
place has its flange pointing outward, as shown
in Fig, 17-22. If these washers are misposition-
ed, the shock absorber may fail in service,

After installing all the shock absorbers, go
around and recheck each connection for washer
position.

P

l = Front shock absobe

i Lower weasher|Pay
attention 1o
difection of waskhers)

s

Fig 1722
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158-1. Description

The steering movemnent of the handwheel is transmitted to the drag link through the steering gear box and
its pitman arm. The drag link mowves linearly to turn the steering tie-rod lever, and this lever actuates the
two tie rods, right and left, to turn the front wheels through their knuckle arms. The turning force
exerted by the tie rod experiences a damping action due to the presence of the oil seal at the sphere-
like joint between the knuckle case and the inner case {integral with the dead axle sleeve). Another
damping action is available, which will be mentioned below.

The steering system formed by the components named above is designed for easy steering, high durability
and excellent steering reaction as well as reliable self-restoring action. Articulated joints in the steering
lever is equipped with a damping device for ensuring the greater steering stability.

linkage are of wear-resistant ball-and-socket type. The steering tie rod lever is equipped with a damping
deveice for ensuring the greater steering stability.

Simering grar box ::—E'.'

AP =
rll'_.--"" =

I= 3

O — __

. ==

i.. -}Il- rmd |

by b 13\_5

E.n-urmu darmgier

"I':n roed lever

Fig. 18-1

18-2. Specifications and Data

StaerinE gear box Recirculating ball-and-nut type

Gear ratio - 155 ) B

‘Steering angle, inside 27 - B
Steering aﬁg]é,hutside 24" ]

Steering wheel diameter _ 400 mm (15.74 in.)

Minimum turning radius 4.9m (16.1 fr.)

— 218 =
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18-3. Steering Gear Box Construction and Operation

The pitman arm is rigidly connected to the outer end of the shaft integral with the sector gear, which is
inside the gear box and meshed with the teeth of the nut capable of sliding along the worm. Between the
nut and the worm is a row of steel balls (actually a total of 60 balls are used], which serves two purposes:
to provide rolling contact between nut and worm and to keep the nut engaged with the worm as if the two
were threadedly engaged. With the nut prevented from turning, the rotation of the worm causes the nut
to move up or down the worm.

The worm is an extension of the steering shaft. As the handwheel is turned, the steel balls roll along in the
groove and the nut moves up or down. The steel ball that has reached the end of the groove in the nut
enters the return guide. The guide sends the ball back to the other end of the same groove. In this way,
the row of balls recirculates.

By so moving, the nut turns the sector gear and hence the pitman arm. It should be noted here that it is
through the steel balls that a rotary motion of the worm is converted into a linear motion of the nut,
whieh is then converted into another rotary motion of the sector gear,

The steering gear box is a precision-machined device, each part of it being machined to a closer tolerance
for smooth conversion of motion, and iz built sturdy for long service life. Special tools and instruments
are needed in addition to specialized skill if the gear box is to be overhauled. For this reason, a gear box
found to be in defective condition should be replaced by a new one; replacement is more economical and,
what is perhaps more important, safer.

0il plug

Winerm shalt

Cidar case

Pitman &nm

Fig. 18:2
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15-4. Removal

1} Steering handwheel
At the steering handwheel, depress the horn
button while twisting it counter-clockwise,
to remove the button. After removing the
button, remove the nut securing the hand
wheel, and pull the handwheel off. The
handwheel is splined to the shaft.

Fig. 18-5

Disconnect the wiring harness, and remove the
two brackets fastening the steering column to
the body., Pull up the steering shaft and take it
off at the driver’s seat.

|
Fig. 18-3

2] Steering shaft
Loosen the bolts on the rubber joint flange
at the bottom end of the steering shaft.

Fig. 186

3]} Gear box
Disconnect drag link from pitman arm. If
the link will not come off easily, give two or
threg light hammer blows to the face (1 of
pitman arm and tap on the stud lightly to
shake the connection loose, This will help
the link hall stud slide off the arm.

Remove the two bolts fastening the rubber joint
to the steering shaft,

Fig. 18-7
220.-



The steering gear box is secured in place by
three mounting bolts. Remove these bolts and
take down the gear box,

18-5. Maintenance Services

Steering handwheel play

The wheel play is proper if it is anywhere ba.
tween 10 and 30 mm (0.4 and 1.2 in.} as mea
sured at the rim. An unusually large play means
that the ball-and-socket joints are loose or that
the wear in the steering gear box is excessively
large.

Fig. 189

Steering gear box

11 If any evidence of oil leakage is noted on the
gear box upon inspection of the machine
brought in for servicing, remove the plug
(Fig. 18-100 and check the level of oil inside.
The ail surface should be up to about & mm
{0.24 in.) below piug; if not, add oil. Be
sure to use the prescribed gear oil, SAE 90,

Fig. 18-10

21 The adjusting bolt on the steering gear box is
for giving a pretoad to the worm shaft, |f
this shaft is noted to hawve any rattle, check
its starting torgue by using a spring balance,
and tighten adjusting bolt o , Fig. 18-11,
to obtain the specified torque,

CAUTIONS:

= When making this adjustment, be sure
that the steering gear box is in the posi-
tion for straightahead rolling; gear teeth
in the gear box might break off as the
adjusting bolt is tightened, if the gear
box is off this center position.

-Hmthudrnnlhkandmimm
disconnected from the gear box. The
starting torque specification refers to the
gear box as an individual component.

Starting torque 2.0-50 kg-cm
of worm shaft {0,145 - 0.360 [b-ft)



Steering rubber joint
Inspect the rubber joint for evidence of crack or
breakage, and make sure that its bolts are tight.

Fig. 18-12

Steering tie rod lever & tie rod.

Be sure that the top and bottom oil seal lip
portions in the tie rod lever are adequately
greased;, if not, apply SUWZUKI SUPER
GREASE A (99000-25010).

See if the tie rod lever has any rattle and, if so,
replace the part responsible for the rattle.
Visually inspect the tie rod for bowing and rattle
and, as necessary, replace it

The oil seals must be relubricated with the
above-named grease at intervals of every 10,000
km (6,000 miles).

Ll saal

Circlip | Shim
Viasher Shirm

412

Fig. 18-13

Wheel and hub nuts

Inspect each wheel disc for cracks, dents and
distortion. A disc in badly damaged condition
must be replaced, Check the wheel hub nuts for
tightness and, as necessary, retighten them to
the specification.

5.0 - 8.0 kg-m
136.5 - 57.5 Ib-ft)

Tightening torgue
for wheel hub nuts

Fig. 18-14

Tires

A tire badly worn, torn or otherwise deteriorated
must be replaced, Check the inflating pressure
of each tire and, as necessary, adjust the pressure
to the specification.

Properly inflated tires are one of the keys to
satisfactory cruising performance, Be sure to
advise the user about the importance of keeping
the tires inflated to the pressures specified.

112 el

el ik B & a2
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Tire service Less than 1.6 mm (0.063 in.}
limit depth of tread at two places.

NOTES:

# Markings so-called “‘wear indicator”
being attached to the tires, the tires
must be replaced when these marks
become visible.

» ‘When replacing the tires, choose tires to
suit road and working conditions.

| =g

Fig. 18- 1'4-.’

CAUTION:

After adjusting the tire pressure, check to
be sure that the air valve is free from any
signs of leakage.

Tire pressune specification

Whes| Mon-doad condition Losded oomditon
1 2
1.2 kglcm 1.4 kglem
Front wheel 1108 | (1 ngi) (120 kPa) (20 psil (140 kPa)
1 I 2
Raar wihasl tires 1.8 kalom 2.0 kgicm

(23 i) 1160 kPad 129 psil 1200 kPal

“Hotate’” the tires at the regular intervals,
stated below, in order to egualize tire wear
and thereby make full use of each tire, Refer
to Fig. 18-15 for the scheme of rotation.
Adherence 1o this scheme prolongs tire life.

Tire rotation interval

[ ' Every 'IEI',.EHjl.ZI- km J

{6,000 miles)
=i &) |
|'I. L) - "
. .;.' ! 7
[ &) o — g TiP,n‘;‘
I. ’i {.1'“:.:-.1.

Fig. 18-15

s Lo

18-6. Important Step in Reassembly

Tie rod turnbuckles

After installing the two tie rods to connect
the tie rod lever to the two knuckle arms,
right and left, rotate the two turnbuckles
equally to obrain the specified toe-in. “Equal
rotation” means that the exposed thread
portions (1) of one turnbuckle are equal in
lergth to thoss of the other turnbuckle,

1 -5 mm

Toe-in specification (0.040 - 0.196 in.)

R L [
- Thie—— 4 e L 1
Bl LHF U L+l 1 | \

L | e | :
Sighe & LEE TN Side B

& and B must be downeeard

Fig. 18-16

Steering handwhesl

Two requirements must be met, among
others, in installing and setting the steering
wheel: 1)} check to be sure that the hand
wheel play meets the specification, and 2} set
it in such a way that, with the front wheels
pointing straightahead, its two spokes are
horizontal, as shown in Fig. 18-17.

Fig. 18-17



Steering column cover clearances

Two clearances are specified for the column
cover: the clearance between the cover and the
instrument panel must be about 3 mm {0.12 in.)
and that between the cover and the handwheel
must be just as wide {3 mm or 0.12 in.).

The former clearance is 1o be secured by proper-
ly positioning the steering column, and the latter
by inserting the steering shaft more or less into
the steering rubber joint.

Column 3 mm 001200

Fig. 18-18

18-7. Wheel Alignment
Alignment service data

Toe-in _|1-5mm(0.040-0.196in) |
Cambar 1 degree {1") |
Trail 10 mm (0.40 in.)
H’.l.ngmn inclination 9 dagrt;aﬁﬂ-]

: |2 degree (2%

Caster

Max. difference between right and left caster

anglas : 1°

Adjustment

The only item of adjustment is toein. Camber

and caster are given and fixed. Before checking

and adjusting toe-in, let the car stand on flat

level ground without any load placed aboard,

and make sure that—.

{1} All tires are inflated to the following pres
SUFa5:

Unioaded

Front whesl tires 1.2 kg/eod® (17 psi) (120 kPa}

Rear whesl tires

| 1.6 kg/ont (23 psi] (160 kPa) |

{2) The car is level. (Check by using a carpen:
ter s level gauge.}

{3) The front wheels are set in straightahead
driving position,
Using the toe-in gauge, read the toe-in and
compare the reading against the specifica-
tion [indicated abovel. To increase or
reduce the toe-in, vary the length of each tie
rad by means of its turnbuckle 1

Fig. 18-19

Front
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9-1. Description

The hydraulic foot brake system of the LJBO-LJBOV has two leading shoes in the front wheel brakes, and
one leading shoe and one trailing shoe in the rear wheel brakes, Hydraulic pressure is produced by a tan-
dem master cylinder to actuate the wheel cylinders, two in each front wheel brake and one in each rear
wheel brake, through two independent circuits, one for front brakes and one for rear brakes.

The parking brake system is mechanical; it consists of the brake drum mounted on a propeller shaft (at
the transfer gear box) and the internally-expanding two-shoe brake assembly (whose backing plate is bolt-
ed to the gear box). Called the center brake, this brake is countrolled from the parking lever through a
cable,

Center braks
1Far_l:irq birain |

Maginr cylinder \

Cartar brake (Parking Deake)

o - F'__-?.- '."""'-
- smago { I G0 b [ i f .
: i -:.—-J‘_—._: -r;- r_'_'F - __+r|
R - b T
. hTﬂ?-'."l:jh o AR !
B S el | L ||
> l..-"-r.#-_|_.'-1-||| ¥ 5 | - I
—5 e |
e | ] S g e % . ]
e ; : T T :E
ol i | D i E—=n
| Center brake cabda | L '.%."I' }i_ R N
I Center brake lner S | = | 1!
[Parking brake lovar] — J 1

Fig. 19-1
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19-2. Tandem Master Cylinder

The tandem master cylinder is similar in construction to an ordinary master cylinder, the principal dif-
ferences being that it has two pistons and four piston cups and that hydraulic pressure is developed in two
chambers, one for front brakes and the other for rear brakes.

Obviously the two-circuit foot brake system employed in the LJB0 and LJBOV models assures greater
safety; failure of one circuit (failure of front brakes or rear brakes) due to such as an oil line rupture does
not incapacitate the machine,

& Primary piston
B: Seconday plston

Fig. 19-2

19-3. Tandem Master Cylinder Operation

Mormal oparation

Depressing the brake pedal forces primary piston A" toward the left {in Fig. 19-3) to pressurize the oil
immediately ahead for front brakes. By this pressure and by the force of return spring, secondary piston
“B* moves simifarly to pressurize the oil for rear brakes,

Fig. 13-3




One-circuit operation (front-brake circuit failure)

Depressing the brake pedal causes primary piston “A'" to move as above but, because the front-brake cir-
cuit cannot hold pressure, the oil immediately ahead of this piston does not get pressurized. As piston
“A" keeps moving, compressing the spring, it begins to push piston “B" when the spring has been com-
pressed fully. From this point on, piston *“'B"" moves to pressurize the oil ahead and thus actuate the rear
brakes.

Fig. 19-4

One-<circuit operation (rear-brake circuit failure)

In this case, the leftward movement of piston “A" has but little effect in pressurizing its oil (for front
brakes) at first, because the initial rise in oil pressure causes piston “B" to promptly yield and move
toward the left. Very soon the forward end of piston “'B" comes to and bears against the head of the
eylinder. From this point on, the leftward movement of piston “A" becomes effective to pressurize the
ail ahead of it for the front brakes. Fig. 19-5 shows secondary piston "B at halt.

Fig, 18-5
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19-4. Front Brake Construction

There are two wheel cylinders. Each cylinder
has one pistan, by which it pushes the leading
end of its shoe. In other words, the two shoes
begin to rub the drum in a “biting” manner the
moment the hydraulic pressure applies to the
wheel cylinders, and thus develop greater brak-
ing force more quickly as the pressure to the
eylinder rises (when the machine is running for-
ward).

The shoes are mounted on the backing plate in a
floating manner, each being urged by the return
gpring in the contracting direction and pivoted
at 1ts trailing end,

Each wheel cylinder is complete with an adjuster
consisting of a notched wheel and a bolt.
Turning this wheel advances or retracts the bolt
{on which the trailing end of the shoe pivots) to
reduce or increase the shoe-to-drum clearance
{brake adjustment). The two cylinders are bolt-
ed to the backing plate; and their adjusting
wheels are accessible through holes provided in
the brake drum,

Fig. 19-6

19-5. Rear Brake construction

The rear brake has a double-piston type wheel
eylinder interposed between the leading end of
one shoe and the trailing end of the other. The
other ends of these shoes pivot on the adjuster
sleeve complete with an adjusting screw,

When hydraulic pressure applies to the wheel
cylinder, which is bolted to the backing plate,
the two pushrods of this cylinder move out to
spread the shoes apart against the force of two
return Springs.

Brake adjustment is to be effected by turning
the notched screw of the adjuster sleeve. This
screw is accessible through a hole provided in
the brake drum.

Fig. 19-7

19-6. Center Brake Construction

The major parts of this brake are the adjusting
sleeve, brake shoe lever, shoe strut, shoes and
return springs, all mounted on the backing plate.
The drum is splined to the propeller shaft (Mo.
1). The strut, corresponding to the wheel
cylinder in a wheel brake, is mechanically turned
to expand the two shoes apart and thereby to
develop braking force by the rubbing contact of
their shoe linings against the drum.

Fig. 19-8



19-7. Wheel Cylinder Construction

The double-piston cylinder used in the rear
brake has two pistons, each backed by a cup and
fronted by a boot. a pushrod or actuating pin
bears against the piston by its inner end and is
fitted to the shoe web by its outer end,

The single piston cylinder, two of which are
wsed in the front brake, is similar to the double-
piston one, except that it has one piston, with
its other end being complete with the adjuster.

A bleeder screw is provided in the cylinder
proper. This screw is a plug; it is to be removed
only when air trapped in the circuit has to be
vented out.

Piston cugr

Fig. 19-9

19-8. Maintendance services

Master cylinder
Complaints on the master cylinder are in most
cases traceable to excessively worn piston cups
or improperly seating check valves; experience
tells us that the primary cause of these mal-
conditions is the impurities, particularly abrasive
or gritty matters, that have entered the brake
fluid reservoir. Check the master cylinder for the
possibility of these malconditions. The internals
of the master cylinder should be replaced at
regular intervals, and they should be handled as
a kit, The recommended interval is two years.

Blaster cylinder internals 1

: 2 [twin] yeurs
replacement interval

Master cylinder
iRt kit

Fig. 18-10

The overall length of the primary piston sub-
assembly is specified to be 83.1 mm (3.665 in.).
This specification assumes great importance in
the function of the master cylinder. When
rebuilding this sub-assembly after its disassembly
for overhaul or for replacement of piston cups,
be sure to set the overall length to the specifica-
tion value by means of the forming screw,

Formird scraw

T
L—— o5.1 o (2685 inJ ~

Fig. 19-11

Brake drum

Inspect the drum for cleanliness. Remove oil
stains, if any. Check the wear of its braking
surface by measuring its inside diameter, and
determine its “out-of-round” from 1D readings.
The braking surface with groovy wear can be
repaired by turning in a lathe if machining
stock is awvailable; a minor “out-of-round™ can
be corrected also by turning. A drum cracked or
distorted or worn beyond repair must be replac-
ad,

Standard | Service limit !
Brake drum inside 210 mm EIE mm
digrmieter {826 in.] [8.24 in.}

Brake drum . 0 - 0.5 mm
“put-of-round”* 10.02 in.}

Fig. 19-12
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Brake shoes

Glared surfaces, if any, of brake shoes can and
must be reconditioned by grinding with sand
paper. Oil stains too can be removed similarly.
Where the lining is wom beyvond the service
limit, the shoe must be replaced,

Standard Service limit
Brake linimg thick ness | i
{lining + shoe rim) 6.8 mm 3.00mm

1027 in.} {0.12 in.)

- Tl
Fig. 18-13

Master cylinder and wheel cylinders

Inspect piston cups for wear and for evidence of
deterioration, and replace them if found in de-
fective condition, even when the end of the
regular replacement interval is ahead.

The internals of each cylinder are to be replaced
as a kit at regular intervals,

Piston eups and boots are of rubber; they must
not be washed with gasoling or similar washing
fluid. use the brake fluid to wash them, or they

may distort ar swell.

Cylirder intermals

: 2 |twol years
replacement interval

Whaal cylindar
Eigong kit

f".:f"“x, s iy

(BN B T 7 \
| oa | J Ci | |

= i s o el =
\ % ; e /
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Fig. 19-14

Brake pipes

The brake pipes are double-layer wound type,
made by rolling steel strip into a two-layer wall
pipe, with its surfaces treated for rust preven
tion. After driving the maching along in s&a
water at the beach or in a shore area full of salt
sprays, it is @ good practice to wash the brake
pipes with soft water.

Inspect the brake pipes in regard to the Following
ITems

(1) Cut marks or dengs

Ifl?l Leakage of brake [uid

[.31 Signs of rubbing at the elamps and clips

[dh Husting or corrosion

Ajir purging

Whenever any component or part of the foot
brake systemm has been replaced, reconnected or
otherwise worked on Lo expose the brake
fluid side of the circuit to the atmosphere, some
air will get into the circuit; and the presence of
such air will result in a "spongy’ brake pedal.
In such a case, or whenever the presence of air in
the circuit is suspected, carry out an “air purg
ing"" operation at eech wheel cylinder, as fol
lowais:

(1) Tie a transparent winyl tube 1) into the
hleeder plug of the wheel cylinder {in order
to catch the brake fluid).

{2) Pump the brake pedal several times and
depress the pedal all the way

(3} Loosan the bleeder plug by turning it a half
rotation. The fluid with air bubbles will
come out, Tighten up the plug when air
bubbles stop coming out.

This operation reguires two parsons, one at the
brake pedal and one at the wheel {:'n,.'liﬂ{_!e'r.

(|

Fig. 19-15



Brake fluid
The brake systermn uses a glyool type brake fluid,
When purchasing the replacement fluid, be sure
to specify the glycol type meeting the follow
ing specifications:
| Specifications

Brake =

Fluid DOT 3, DOT 4
Some commercially available brake fluids are of
silicone or petroleum base; do not use any of
these fluid, Remember, any brake fluid which is
a mixture of two or more brands is likely to
pffect some of the brake system components
adversely, resulting in faulty braking,

The brake fluid in service is subject to gradual
deterioration because the moisture content of
air finds its way slowly into the brake fluid. For
this reason, the brake fluid should be regarded as
an expendable item and be replaced at regular
intervals,

Brake fluid change interval 2 (vwo) years

Brake shoe clearance adjustment

The hole for gaining access to the adjusting
wheel or screw is provided in the brake drum.
Through this hole, insert a screwdriver to turn

the adjusting wheel or screw.

Turn the wheel or screw to expand the shoe all
the way, locking hard the brake drum, and
then turn it back 3 to 6 notches to introduce a
drum-to-shoe clearance. Leave the adjusting
wheel or screw right there,

B Brake show clearance
adjustment

Back away 3 to G notches

Fig. 18-T8 (1) Adfusting hole

Brake pedal

Confirm that clearance (2) between the wall and
the pedal arm is more than 50 mm (1.97 in}
when the pedal is depressed by a load of approx.
30 kg (66 Ib). If the clearance is less than 50
mm (1.97 in), adjust the brake shoe clearance
to obtain the specified value.

CAUTION:

# |f the specified clearance cannot be ob-
tained, or the feel is spongy when the
pedal is depressed, check the shoes for
excessive wear and the brake system for
air entered,

s After reassembling the brake oil line,
bleed air from the line,

NOTE:
Inspect pedal clearance daily, as well as at
periodically scheduled inspection.

15 ~ 20 mm
Pedal travel | (0,56 ~0.78 in.|
Pedal-to-wall clearance (2 | S0 mm

| lwhen pedal is depressed {1.87 in.) PR L

a1 30 kg (66 Ib))

Fig, 19-17

Parking brake lever

Pull up the parking brake lever all the way with
one hand to apply brake fully, and see how
many notches of the ratchet the lever has
traversed. |f the number of traversed notches is
maoare than 7 {seven), adjustment must be made
at the center brake to reduce the shoe-to-drum
clearance.

Through the hole provided in the brake drum,
insert a screwdriver and back away the adjusting
screw 3 to 6 notches from its zero-clearance
position, as in the case of the wheel brake.

232



Parking brake s:rnl.;r 7 notches maximum CAUTION:

Brake shoe clearance | Back away 3 to 6 notches | ORRE TREE G (Y . brak:u Dipﬂi_ﬂr
adjustment hoses, be sure to carry out an air bleeding
_ - ' operation. You are duty-bound to do this
before releasing the serviced machine to the

Lser.

Parking brake cable

Inspect the brake cable for damage, and check
for smoothness of its movement, Qil the cable
as necessary. A defective cable must be re
placed. Advise the user to inspect and service
the cable in this manner at regular intervals,

Fig. 19-19

Brake hoses and pipes

These are critical safety parts and demand great-
er attention. Be always sure that the hoses and
pipes are in good condition, free of any evidence
of crack or breadage. A damaged hose or pipe
or a rusted or leaking one must be replaced,
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20. DOOR

Mi—1. Description........ B e e B R SR 136
20-2. Door Disassembly (LIBOV) . . ... 0 iiiaavinidoeeineses 237
20-3. Inspection and Adjustments (LISOV ) ... ... ... .. 239
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20-1. Description

The ditference between Model LJS0 and Model LIBOV is mainly in the body top. The former has a tarp
top of readily removable type, the latter a steel top with windows and doors.

The door window glass of LJ8BOV is capable of sliding up and down in the window as controlled by the
window regulator. Doors can be removed, and can be disassembled to the extent of permitting replace-

ment of the door glass, regulator, door lock, etc.

1, Front door panel ass'y T. Sazh

2. Dooar glass B. Outinde handle
3, Weathersirip 9. Door lock B’y
4. Regulator 10. Door lock strikar
5. Regulator roller holder 11, Striker spacer

6. Remate contre 12. Regulator handle
Fig. 20-1
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20-2. Door Disassembly ( LISOV) 4} Loossn two screws securing the stopper
band, and take off the band.

The procedure to be followed in removing tha
internal parts of the door is as follows:

11 Remove door-window regulator handle,

Fig. 20-5

5} Remove nine clips holding the door trim

Fig, 20-2 {1} Pin board 1o the door, and take the board off.
- r - - —

2} Remove inside handle case.

Fig. 20-3

31 Remowve inside pull handle, 6] Remove the glass scraper.
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7} Lower the window glass, and remowve 4

screws securing the window regulator,

Fig. 20-8

Bl Remowe two screws securing door sash.

Fig. 20-9

Remove the roller holder of window regula-
Lor.

9

Fig. 20-10

238

10} Remove doar glass stop plate,

MNOTE:
Hold the glass with one hand, so that it will
not drop as the plate comes off,

Fig, 20-171

11) Take out the glass.

Fig. 20-12
12) Remowve the window fﬁgu@mr.



20-3. Inspection and Adjustments (LIS0V)

Dutside door handle

See if the outside door handle has an abnormally
large rattle or works erratically or fails to open
the door satisfactorily; inspect the operating
parts for wear, breakage and distortion and
replace defective parts, if any. To adjust the
position of this handie, loosen the two screws,
Fig. 20-14, to set it right.

Fig. 20-14

Door lock striler

A door not opening and closing positively or
smoothly usually means that the lock striker is
out of adjustment. If the door frame is not
parallel to the cabin, the striker and lock must
be inspected for the cause, which is usually
worn-down, cracked or broken parts, Replace
defective parts, if any.

Loosening two screws securing striker allows the
striker 1o be moved in place. Move the striker
up and down and sidewise to locate its correct
position, set it right there and secure it by
tightening the screws.

239

NOTES:

s if the striker refuses to be adjusted as
above, increase or decrease the thickness
of the spacer within the striker.

e |f all attempts fail to adjust the striker,
the final cause is very likely an improper-
ly hinged door or distorted hinges.
Replace distorted h|l’ﬂ!_;ﬁ_‘rt

= "N

Fig. 20-15

Window regulator

If the window regulator is faulty, the window
glass will not smoothly rise or it lowers from its
position while the vehicle is running. This may
be due to a fatigue of balance spring or broken
pinion or lack of grease, If either of the balance
spring and pinion is found faulty, they should be
replaced as an assembly.

Fig. 2015



Door window glass

When raising or lowering door window glass is
abrormally heavy, door window glass is often
fitted aslant into door frame and rail. Correct
this trouble by moving up and down screws
attaching door window regulator arm shown in
the Fig, 20-17.

-

Fig. 20-17
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21. BODY ELECTRICAL EQUIPMENT
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21-1. Wiring Diagram

If the cause of electrical trouble is suspected to reside in the wiring, something like a road map is needed
to clear one part after another of the wiring in order to come to the point in fault. The diagram of Fig.

21-1 is such a road map,

The diagram indicates whereabouts of line and terminal connections, and identifies electrical lines by
coded colors. Be sure to have the diagram right beside you when you go about checking the electrical
lines for “open,” “short™ and “ground.” Remember, loose connections are responsible for the trouble in

most cases.

WETLE O SR H|

Wire colar

o Black

Fig. 21-1

Bt
Br i

Blue

.. Brovwn

v Green
o WATHER

W ellows

o Black wath White traces
.. Black with Yellow tracer

Blue with White tracer
Green with Red traces

G
Gy
R/B
REI

RIG........

R

RIY .

Wie
WG
WiR
I8

YA ...
YW i

.. Red with Yallow tracer

o Wallow with Red tracer

Green with White trocer
Girean with Yellow tracer
Hed with Black tracer

. Rad with Blus tracsr

Fad with Gresn tracer
Red with White tracer

White with Black 1racer
White with Green tracer
White with Fed 1racer
Yellow with Black tracer

Yellow with White tracer
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RN @B:;,_l L - COMEIATION SwiTCH F) 1
=i F ’ﬁ_ﬂ;:ﬁ] REAR TURN SIGRAL LiGHT

FROMT S0E TUlm SGNAL LIGHT

'i -
rH'W BATTERY

rR—H Ty

WATER TEWMP GALGE

Fig. 21-1

WOLTAOE REMAATOR

LLAUMBNATION LGHT

i

W

b 0

”rilﬂlk LEVEL GAULE

BELT 'wikiare WIITER

SEAT BELT WAHNNG w&:ur@]
B

PARHMG BAAKL LIGHT
SwiTim

iy
—%E@ FEAR COMBIRATION LiGatT
.
:.
r
é?nun SOE TURN SIGNAL LIGHT

@ SEAT BELT WARNMNG SWITCH

o

o
i
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Wire color

Black

Blue

Brown

Green

i Red

veveeenneeae White

. Yellow

Black with White tracer
Black with Yellow tracer
Blue with White tracer
Green with Red tracer

G/W ........... Green with White tracer

GIY e Green with Yellow tracer
R/B ........... Red with Black tracer
A/BL........... Red with Blue tracer

R/G ...........
R/IW ..........
R/Y ..

Red with Green tracer
Red with White tracer

.. Red with Yellow tracer
WiB ........... White with Black tracer
W/G ........... White with Green tracer
W/R ........... White with Red tracer
Y/B ............ Yellow with Black tracer
Y/R ............ Yellow with Red tracer
Y/W ............ Yellow with White tracer




21-2. Headlight

Wiring circuit

Headlight
o = M- Dirnmar swisch Lighting switch
=3 —* ]
:F__ A- T Ld;-.\c BIG
Riw T \.__..) Passing switeh
. l ~
Headlight A uw "; -
2 — W ARYEL To llluminetion light &
. 1 |=|._:'1.l.| - W i 1“-‘“"'-_. Meter palat light
: rant, rear side marker light (laft & right)
:::Lﬂ | '-J' o I o o Front combination light (lef & righn)
~—f Lizence light
— T3 wW—
W Fuse box
| Batery b To intarior. fight
Wire symbol Colar
5 [T T PR ¢ | -
Fig. 21-2 1 T . Red weith green tracer
515, EE— | R T R
B . R with blug tracer
| P —— . Fed with yeliow tracer
Headlight inspection
1. Lighting (Low beam, High beam, Passing} 3. Dirt and cracks on lenses
2, Mounting 4. Main beam axis direction and brightness
Headlight beam setting (standard)

Before measuring or adjusting the headlight beam, adjust air pressure of the 4 tires to the specified value
and settle the attitude of the vehicle by manually moving it up and down, then move the vehicle onto a
flat surface. There are various measuring methods {e.g. screen method, wsing focusing type tester, tec.).
The method described in this manual does not use a tester.

{1} Vertical beam alignment
Linless otherwise prescribed by the local statutory regulations, set the headlights in such a way that
the main beam axis will fall on a spot not above the height of the headlight and not below a height
equal to a fifth (1/5) of the headlight height. In other words, the main beam should be sloped down,
The beam spot, mentioned above, refers to a blank wall standing vertical 10 meters (32.8 feet) ahead
of the headlights, with the vehicle standing perfectly level.

10m (32.8 )
T =

g
“Within 1/8 H

Fig. 21-3
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{2) Horizontal beam alignment {Left-hand drive vehicle)
The set-up is the same as in Fig. 21-3. For the right-hand drive model, the alignment is the mirror

image of that prescribed here.

LEFT HEADLIGHT: Determine the point straight ahead of the headlight, and align the main beam
axis 50 that the axis will strike a spot within 100 mm (394 in.) to the left or 200 mm (7.87 in.) to

the right of the straight ahead point.

RIGHT HEADLIGHT: Determine the point straight ahead of the headlight, and align the main beam
axis so that the axis will strike a spot within 200 mm (7.87 in.) on either side of that point.

—+— _
;_:FDDmm - — S— s ﬂgjd
| 200 mm e ey — - i y
! T e —_—
i El:!ﬂmm PR T ——
HI S N p— — -

= 3 10m (32.8 )

Fig. 21-4
Maintenance

{1) Headlight adjustment
There are two screws; 1, and 2. By means of
these screws, adjust the headlight position
for beam alignment.

{2} Headlight dimmer switch

Check continuity between terminals with a
circuit tester:

At LOW BEAM, continuity must be ob-
tained between Red/green (4) and Red/white
(B} terminals.

At HIGH BEAM, continuity must be ob-
tained between Red/green @) and Red (&)
terminals.

. — ¥ T 1 ,\N
FJ" L e

PR I
;ﬁi . f ti i I

R o 2

b

)
3

Fig. 21-5

dBABOEL
7]8fs]iofiifi2

I

f

|

|
A

1. Greenrsd 7. Wihine

2. Grean/yellow B. "Vollow

3. Green B ¥ellow bl
4. Aedigraan 10, Elue

6. Fad 11. Black

6. Radiwhiie 12, Blank

Fig. 21-6

- 246

s g b b

L gk i ks 4 .

s ks ka A oLoa



21-3. Tumn Signal Light and Hazard Warning Light

Circuit description

B

:}'—J

.._.m
O

e
1. Right turn signal 2 Left turn signal 3. Battery
4 Main switch & Fuse box 6. Turm signal & dimmer switch
7. Turn signal & 4-way refay 8 Green/yellow 9. White
10. Yellow 11. Yellow/Blue 12. Green
13. Black/white 14. Green/red 15. Meter pilot light (Right)
16, Meter pilot fight (Left)
Fig. 21.7

When the 4-way Switch is “OFF™.
Yellow lead (100 is connected to Yellow/blue lead (1)

When the 4-way Switch is “ON". n 1 ;
White lead (9 is connected to Yellow/blue lead (11), and Green lead (12) to both Green/yellow lead 8 |
and Green/red lead 14,

When the Turn-signal Switch is “ON" for a right turn, green lead :1_2 is connected to Green/yellow lead
(8.

When the Turn-signal Switch is “0ON" for a left turn, green lead ff_f" is connected to Green/red lead ﬁi‘



Inspection
(1} Trouble diagnosis

Symptom Possible cause
1. Lights will not come on in either group, I Fusible link in 30-A fuse is blown off.
2. Hazard light comes on but turn signal Dpen circuit {due to poor point contact) in turn
lights will not. signal dimmer switch,
‘ 3. Mo light comes on; or lights light up but Defective relay unit.
do not flicker,
4, Turn signal lights are satisfactory, but Open circuit in hazard warning switch,
hazard light will not come on, |
| B. Flickering frequency is erratic; or lights Light bulbs are defective or improperly arounded.
remain it |
6. Turning on hazard warning switch lights Defective contact in dimmer switch.

up only one group of lights.

12) Dimmer switch
Using a circuit tester, check for continuity

between each pair of terminals by referring
to the chart given in Fig, 21-8, for each anaa
position of the dimmer switch lever, Dis- .Eﬂmm.

continuity means thal contact points are
burnt or otherwise defective in the switch.
The switch is in sound condition if continui

ty is m:uTE.ti hgtween terml_n_als 2 and 3, with 1. Green/red 7. White
the lever in right-turn pasition, and betweaeen 2. Groenfyellow 8, Yallow
terminals 1 and 3, with the lever in left 3. Green B Yellow/biue
4. Redigreen 10, Blua
turn 1 1
position., i, Hed 11. Black
&, Rediwhite 12. Blank
Fig. 21-8

21-4, Windshield Wiper Motor

Circuit description
The circuit is designed so that, when the Wiper Switch is turned “OFF", the blade will automatically

return to the horizontal position. In Fig. 219, when the Wiper Switch is turned “ON" while the Main
Switch is "ON', current is supplied to the Wiper Motor from the Battery, the motor rotates and the blade
moves. The gear mechanism which converts rotational movement of the motor into swinging movement
of the blade has a cam on the final gear shaft. The cam switches the contacts of PO and P2 every revolu-
tion. {At the blade stop position, the contact is switched from P2 to P1.)

Repeated contact making and breaking is independent of the wiper motor rotation, When the Wiper
Switch is turned "OFF" while the blade is in a position other than the rest position, motor current path is
changed {i.e. B/W - Bl - Motar). Therefore, the motor keeps rotating even though the wiper switch

is turmed "OFF", and the blade will return to the rest position.
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When the blade returns to the rest position, the cam contact is changed from P2 to F1 and motor current
is shunted. When supply to the motor is cut off, a8 counter electromotive force is generated in the arma-
ture. As a result of this back e.m.f., current flows through the motor and shunt circuit and the motor
stops and the wiper blade stays in the specified position.

Wigar motor

Main zaich Bactery

Fdiem | oyesae

I:HII;H B mlmI L ‘/#_H\' 0
_ = i

ol - - —e = = .
oFF—_ | L) L 11
I . Pl I
Lo '.|J|'\-|"~:r--—t
High speed ——{ { () 11 |
s = = e s e e B =
Wiper sanich i T
RHi [ HITE
Fig. 271-2 Bl Blue with white tracer
HIIH EluE weirh el rane
Maintenance

(1) Wiper trouble diagnosis
When the wiper motor does not start even if the Wiper Switch is turned “0ON"’, check lead connections
and coupler connections. Then, check the following items.
al Fuse blown or mounted incorrectly
b] Wiper switch:
To check the wiper switch, remove the couplers and check continuity between the following ter-
minals using a circuit tester.

Yellowe Hlug B e . Blisefwdiine | Black/blue Black
Highspeed | O —0 ON o O
Lows spand i O Washer switch
OFF o— o
Wiper switch

¢} Break in the wiper motor armature or poor commutator brush contact:
To check these, check continuity between the Blue lead and ground, and the Blue/red wire and
ground.
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21-5. Fuel Gauge

Circuit description

The fuel gauge for visually telling how full the fuel tank is an electrical instrument comprising a float-
actuated potentiometer type of tank unit and a bimetal type indicator (meter) mounted on the instrument
panel,

Two bimetal elements are used in the indicating unit, one for deflecting the indicating hand over the “E"'
to “F* scale and the other (regulator) for on-off control of current.

When fuel level is low in the tank, the float is low and hence a larger ohmic resistance is introduced into
the circuit by the potentiometer element in the tank unit. Consequently, a smaller current flows through
the windings of the two bimetal elements, so that bimetal deflection is smaller and the indicating hand
stays closer ta "E” (for empty) side.

The bimetal element of the regulator bimetal draws an additional current. By the total current, the bime-
tal element deflects to open the circuit and, upon cooling, closes the circuit. In ather words, the regulator
makes and breaks the circuit intermittently. The average current is fairly constant under varying voltage
condition of the battery because a higher battery voltage extends the duration of each contact point sepa-

ration in the regulator,

Fuel meder

| Main swhich
| F "5 "‘-._I -
| Gty
| - B — W |
L | b—a}- [
Regalatar | ! 'l:ﬁl
‘r'[,[:lk Wire symibal Colar FL |
'vi'u— W NI ' Yallow
2 1 Fuel wmit W White =
r },-* | AW Lh co Black weith White tracer
- L YR .. ¥llow wath red tracar
1

Fig. 21-10

Inspection

The following checks are necessary when the fuel meter indication is false:

Ty Make sure both the tank unit and juel tank are properly and securely grounded. |f ground connection
iz loose, current will be small and the indicating hand will be down.

(2] Make sure that the regulator is properly and securely grounded. If high resistance ex ists in this ground
circuit, the regulator draws but a small current, so that the duration of contact closure is ruch longer
and, consequently, the average current through the other winding will be larger, resulting in a hand

deflected closer to "F™ position.
4 Maka sure that the float in the fuel tank is free from interference and without any hitch on its float

arm, and that its stopper is correctly positioned.
An indicating meter checked to be internally defective must be replaced by a new one,

ety
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ENGINE 22-1.SERVICE DATA —
ITEM ‘ LJ80/81
I
E r-..-..r.l..l- o .|:.|. :"I' . T35 k-g.lll;l'l"lz
- Dmareps 7o rinen e e | StANdand {192.0 psl}
Compression R T A AN W 300 r/min {rpm}
pressure i ol — 12,0 kglen®
ks T Pl IEE“"“ (170.0 psi)
e imit 300 r/min {rpm]|
Fil b [ 1
e S - o 013 — 018 mm
Valve i @ T f Cold (D005 0007 in)
clearance ";’Tﬂ-. g e P |
2 {intake and | U I e h, . MY e
Exhaust) f " 'E~ g L e T H 023 -0 2B mm
SN i | ot D009 - 0011 in|
| I
i 107 B.T.D.C. belaw
Ignit
3 19"'. sl Standard BEO £ 5O
Iming r/min lipmi
. : 30 - 4.5 kg'cm’
E:‘::::F:“ Standard (42 66 63 99 psi)

at 3.000 ¢ min (rpm)

Engine idling [ BED £ 50
5 ot : Standard «/rnin (rpm)

. 40 — 5 emHg
Engine Standard | (157 197 in Hgl
VACULIM at 8650 r/min (rpm)

F|HI|I;'IH 55 of Service Q05 mm
gasket lirnit 1002 i)
surface
=
o E— 01 mm
. E . : _lntahu [0 004 in |
e atness o e e [Sernice
7 & |manifold _/'/4 ., 0 | limit
E |seat o "_h . e g 2.1 mm
| 3 ) 3 e Exhaust (0004 in )
J 1.3 —1.5%mm
. Intake | {00612 — Q0680 mn)
v Sgatin '
v |wu:Fl|'I a {Standard
m 13 —-1.5mm
3 / '\ ' Exhaust {00512 — D.ﬂgﬂﬂ in b

NOTE: The compression pressure value i3 mexured by using the special tool {compression gauge (0991564510,
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Sarvice data

ITEM

16

Clutch

Facing wear
{Rived head
deprassion}

Facing &
input shaft
serration

| backlash

Clutch
release arm
play

17

Transmission

Clearance
betweaen
gears and
rings

Key slot
width of
Synchronizer

ring

Fark shaft
locating
spring

[ Frive
length)

LJBO/B
1.2
Standard i0 U‘.;“iTF
;r_ — .
Service 05 mm
lirmit (002 in }
Searvice 05 mm
lirmit 1002 )
i
2 —dmm
Standard | 008 — 0.16in)
08 —12mm
Standard | 1n03 0085
Sanvice 05 mm
lirmit Q.02 ml
96
Standard 0 33'1'::1:.
Sarvice 99 mm
limit 10.3%9n.]
19.5
Srandard 0 m;-::]
Mo 1
spring
Service 17 O mm
17 5mm
Standard {0 683 in |
MNea 2 -
spring 1
Semvice 16 0 mm
lirmit (0630 ]
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Service data

17

18

Transmission

Transfer

ITEM

Rattle of
gliding
yoke in
(extension
icase bush

| Loy and
|second gear
backlash

Third and
top gear
backlash

Reverse
gear &
Ravarse
idle gear
| backlash

Output
| shaft high
| gear and
| loww gear
| backlash

| Free length
of locating
sprng

LJB0./81
002 - 006 mm
Standard | (0008 — 00024 in )
Service 0.1 mm
limit (0.004 in |
Q1Tmm
Standard (D003%mn |
Service 0.3 mm
imit o118 m
| | 01 mm
| Standard | {00039 in }
| Service 3 mm
limit DO1TY8an |
0.1 mm
Standard 00039 in |
Sarvice 0.3 mm
limit 0118 im.)
0.1 mm
Standard {00039 in )
Service 0.3 mm
lirmit DT 18an |
[
189 5 mm
Standard o 7&ET N
Mo 1
Spring .
Service 17.0 mm
lirnit [0 BES in)
185 mm
_ Standard 0728in)
Mo 2
| spring
Service 16.0 mm
| It (062 n
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COOLING SYSTEM

Service data
ITEM LJ80/81
I Fan balt
tension as L0 kg (22
deflaction ) PR
under 10 kg Sl : = 10 — 15 mm
i 122 Ib} push lnlrllle:.d:ﬂ"l:I e if ‘;‘!"‘% ?k’f \ll'__, Standard 04— 06inl
& applied to ?T:“" A RS
& |middle point N - Crank puttey
E between S
2 pulleys
19 - _—
E Tharmaostat B2°C
o | Start-to-open Standard 1179°F)
®  temperature ey
o . & I -
& Thermostat g 95°C
L full-open o Standard 1203°F)
temperature |
| B mm
Valve lift Standard 10,31 in |
DIFFERENTIAL
ITEM LJBO/B1
Side gear 005 — O 10 mam
bﬂcmg_f,h Standard | 0002 - 000410
=
E R
20 =
-
a Bevel
(final) 010 -0 15 mm
backlash ‘
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Service data

ITEM LJBO/B1
Pinion '5|:-ec.-u- 1ol
bearing ; Standard | ,;32':'5 -_;:EE; I:E:::I:
preload
E 1
=
=
20| ® ]
% | Pinion start-
o |ing torque ¥
(with pulley) ' : 06 14kg
(Refer to Standard (1.4 —31Ib)
sarvice
manual)
SUSPENSION
ITEM LJaO/81
. : | {
& ! | Standard b
E
" Axal play bk
| @ in barfield
E |1“”“ Service 15 mm
E lirmit 1006 in.|
]
-] - - - - —
=]
(']
B Knuckle arm - kg
g starting - e ,;.;qg < Standard 220 3951)
i =k tandar
< [torque ~ M [ [ Without ol seal
21| g {force) i S
- i F
® | | |
= Damping Eront and _—
L force on rear shock Standard 132 b}
E b nd absorbers
: |
E 150
=) |5hnch Front Standard (5,90 in)
T absorbers '
-_!; stroke
E 160
| S Fear Standard B 3nn::‘|
|
22 13
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Sarvice data

ITEM LJ80/81
[ L a |F ! i G40 mm
y . |Fron ariar (37 Q0 m |
E o Leaf spring - |
= -glangth Gl - —
(=1
e 2 {Coil spring booy ok
L] = c 1.000 mm
§ T langth} : Rear Standard (3937 in|
E @
21 :E '
E 4 50 kg/mm
= E Front Standard 1262 |b/in )
o2
E g Spring rate | 3.03 kg/mm 1
£ [ (169, 7 Ibvim.d
2w Rear Standard * 3.44 kg/mm
(1926 Ibiin.)
= Far LJE1

STEERING SYSTEM
ITEM LJBO/81

Gaar ratio ! : %Fj

R 2 ‘Standard 15.6
(Gear box) ﬁ £
.'.-._1:". _... o : -.:II;

E 4 .-"I;‘. | |'_|
e S —
E AT
= f A '.I Inside Standard 27
s Fil
o (Steening ||{e |
— ) “ 4
o langle 1""
E A e Qutside  |Standard 24
° _—
i S — N
] -" - -
2 Steenng '?/ 3 0
— 1 A N 400 mm
° wheel WX L my L Standard (15 74 in |
o diameter "o = !
_‘: '\-.\:.-\. " = .-_-_,.- i
; ! e
2 | -
48 m
1161 f
Ainimum | r
turring Standard 5
radius | * 55
| eoh
* For L1B1



Service da

Ia

ITEM LJBO/81
Starting
20— 50kg-em
tarcuse of Standard | 046 0360 10-fi)
« worm shaft
=
[+ &)
2 |
=
=
= Toe-in @ &) 1 5 mm
E EI M Tm-ln Standﬂ'd ‘{' ﬂ-ﬂ- = Dzn Il'l.:l
S |r‘|T N —
=
22| § || |I || i li ' Camber |Standard 2 ?7?;“
= 1
2 4 )
— | | Hear
I Wheel [ . 11 mm
]
@ | alignment Trail Standard (0.43 .|
£ | |
=
= Kingpin § degraes
@ inclhinaton Standard 18-}
Caster |Standard 2 d&ﬁff“"‘
L
TIRE
ITEM . weo/s
- T 120 kPa (17 psil I
1.2 kgient')
Front Standard -
140 kPa (20 psi)
o Tire inflat- i1.4 kgrem?)
3 | ing pressura ]
i 1rlgtl:;uadnud:l Ly L g o~ k i 160 kPa {23 psi)
g WL 3. 3 \ (1.8 kg.fcm"px
= Rear Standard e
[=;] A | B
2315 \;1 2.2 kyler?)
.=} Ly - Uil A e Y S
E ki 140 kPa {20 psi)
=
= 28 | Front Standard B ke
= | Tire inflat- j ; : _
Z ing pressure 1 Eﬁ.uhiai}:g 1|er
(loaded) Hear Standard—————
(2 220 kPa {32 psi)
| (2.2 kg/em?)
) : For LJBD and LJBOV (T For LIB1

22—15
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H HAKE Service data
ITEM LJg0/81
Brake
15 = 20 mm
pedal Standard | 558 — 0 78in)
traval |
aal arm-
to-wall
clearance. , !
B0 mm (1.97 in.|
When pedal Standard A
- B depressed
x at 30 kg
E |66 b}
? 0 mm
E Standard {0 ind
3’. Brake drum
= "gut-of- —
c (fou L Service 0.5 mm
E limit 0.0 in}
24| g | |
= 210 mm
3 stﬂndﬂld 1B 28 in|
S |Brake drum "
7 insidae dia-
= |Mmeter Service 212 mm
® | Timit i8.34in)
a
e i
-=' | G B mm
@ |Brake lining Standard (0.27 i}
thickness . L
ihning + - 10
| I arvica mm
shoe ring) limit ‘ (312 in.|
|
[
[
Parking
brake |Standard 7 naiches max
stroke




EI—E CTH ICAL Service data
ITEM | LJBO/B1
- 10" BTD.C
Ignition | Standard | betow 850 + 50 r/min
timing | i)
|

Igmition ‘ | ' i
order {Standard | =F=t=2

E

& Breaker 0.4 — 0.5 mm

£ pointgap Standard | . e 018 n)

25 c |

B

= = .

E} ”‘{'-#.

=" |Cam dwell . -
angle |5tam:|ard | 52 @\y
!E:::El:::l‘l:a : Standard 025 microfarad

B f | About 3chms |
Ignition coil; .L'_ - | |Primary  Standard linclusive of the
Primary and | "-—!‘I_:'I QoG | | 1 5 ahm rasistor
; sacondary =k f — 4—
winding
resistance Secondary| Standard Anout B kilo ohms
2217



Service data

ITEM

26

27

Starter motor

Alternator

Voltage

Output

i
Rating

. Brush length

Number of
QIrHGNn
teeth

Commutator
diameter

Mica
undearcut

Mominal
opearating
voltage

Maximum
alter nator
autlut

Effective
pulley
diameter

| LJg0/81
Standard 12 volts
Standard 0.8 KW
Standard 30 saconds
Standard H‘}ﬁﬁgﬂm J
Service 12 mm
lirmit (047 in.}
Standard B
Stndara | (25

Pl it 05— 0.8 mm
{fm Standard | 1007 0.03in,)
Bl ijrriyab
Service 0.2 mm
limit (D007 in |
Standard 12 vedie
Standard 54
10

Standard 12 ?;",T]

22 1



Semvice data

ITEM LJBO/BY
|Maxm’1um
i Standara| 130000 (o)
| speedd
Waorking _ 40 — BO“C
| temperature Standard | | _1p4 — 176°F)
range
—
Rotor,
E'::g'itln"'m Standard | 4 - 5ohms
[IEH R
= |resistance [
2
27 g 1
= 168 5mm
< Standard (0.66 i}
Brush —
length
o Sarvice 11.0mm
limit (0.45in]
|
B T e 13.8 — 14.8 volts,
Standard % i 19 204 minimum
output - "i o o b Standard | When angine speed
voltage and L, AT | range of
current | 3,000 — 4,000 1/ mun)
"
! 138 — 14 B volts
Regulated Standard | for 2,000 — 3.000
[ voltage gnggiray r/min (fpm)
I
ol , !
£ [Fieid J g
a £ s — Y
27 E circuit S A Standard | 6 — 9 ohms
| = |resistance Lok oy
| <
.1:]-.' 4
|
22-19
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Service data

Cylinder head

Camshaft, valve and valve spring

ITEM
T

| Seating
jangle

Valve seat

E;Enﬂar head
valve guide
hole diameter

Camshaft
and journal
clearanca

Camshaft
thrust
clearance

Cam height

{Base circle
+ lift]

Camshaft
deflection

Valve stem
digmeter

LJB0O/81
| Exbvawsan| lintskal i
* Intake
and Standard 45"
k Exhaust
a5
§
U | ]
Intake
12 030 — 1.2 048 mim
and Standard |\, 4798 0474300
Exhaust
0050 — 0091 mm
Standard | 5 'nn00 6 0036 0 )
%% fri. .e.'r_ = ]
b 3 1 Service 0.15 mm
himit (0.005%mn |

T ekt

Standard

0050 - 0160 mm
(0000 — 00068 inb

]

Service 030 mm
[limit (D018 in)
—1 1
|
36152 mm
Standard {14233 n)
(Intake
land
Exhaust |garyice 36 100 mm
lirmit 14212 in}
| I
33 300 mm
Standard 113110}
Fual
pump - _
cam Service 33.000 mm
2 lirmit 112992 in b
EXTL rﬂh
il '-.:'—_-'"' Service 210 mm
1 TS limit {0 0039 in |
G955 6 980 mm
Intake 02742 — 027480 )
— Standard |
6 9558 — 6 970 mm
Exhaust 02738 - 02744 in )




Service data

ITEM LJ80/81
[ | N
i pprox
;; rpnﬂlure 06 mm
| (0023 in)
5 |ostags L Standard
=1
= relay Poi Approx
= int 04 mm
g gap (0.015 in
28 Ié _
| g I;ﬂrratura ':'ﬂp:::_l
| 2 Woltage i
< |racilatar Standard e
Point 0.5 mm
| gap 0019 in )
CAPACITY
ITEM | LJBO/81
Cooling 38 i
solution (8.0/6.7 US/Imp pt)
40 lit
Fuel tank (10.6/8.8 US/Imp gal)
. I
: : 3.0 lin
Engine ol {6.3/5.3 US/Imp pt)
29 Standard I*
Transmission 1.0 Jit
oil | (21718 US/Imp pt)
T P i ‘ 0.9 lit
ransrer ol (1.9/1.6 US/Imp pt}
Ditferential 1.3 lit
oil

| {2.7/2.3 US/Imp pt}




22-2. TIGHTENING TORQUE o

ENGINE

FASTENING PARTS

1 Cylinder head boit

2  Spark plug

Inlet and exhaust

3 manifold nut
4 Camshaft timing
pulley bolt

5 Walve adjusting nut

& | Timing belt cover bolt

= 11
Ara =i\

P " g
L i |
Ty | =

LJ80,/81
M.m
Tkg-mi
-t
55 — 60
{55 —&.0
400 =430
20— 30
120—30
45— 215
i8 =23
na—2a3
130 - 165
50 — B0
(50 —60
366430
15 — 20
(15200
110 140
3 4
x3—04
26

s
=
[ &

.
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Tightening forguee

ENGINE me—
M.m
FASTEMING PARTS {kg-m|
[ ]]
: p 28 — 32
7 Connecting rod bearing 2832
cap Tt 205-230
50 — 60
B Crankshaft pulley bolt 5060
365430
. 431 48
g Crankshaft bearing (43— 4.8)
cap bolt 315 =345
: 40 — 45
10 | Flywheeal bolt (40 - 4.5}
280—325
|
| 12— 15
11 | Oil pressure unit (12— 15l
80— 105
1 T
10— 15
12 |0il filter ass'y (18- 1.5
75 - 105
20 —25
13 |0l filter stand (20 - 25]
145 — 180




Tightening torgue

M.m
FASTENING PARTS “':g':"ﬂ
A
Mut
: . 10— 15
14 Engine mounting member (16— 1.5]
nut 76— 10.5
[ T e
f.l
B 15 — 20
15 Relief valve spring % ;—_};;_. [1.5—2.0
retainear # 110 - 145
i
#_,..f"
4-5
§ 04 — 0.5
16 | il pan bolt 30 - 35
20 =25
; (20— 25l
17 | Qil drain plug 145 180
) 18 — 23
18 |Engmu mount bracket (18—23
bolt 130 - 165
' -7
: 03—-07
19 Cylinder head cover bolt 30— 50
! 8 -—12
20 Rocker arm shaft screw 0.2 — 1.2}
70-85
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ENGINE

Tighte nimg torgua
LJ80/81
I M
rm
FASTENING PARTS ikg-mi|
Ik f1
j I
21 Camshaft thrust plate [Dgg __1.'?2|
SCrew 70-85
_l
Lz 8—12
Qil pump gear plate 08 12
SCraw JO0—-8%5
GEARSHIFTING CONTROL ——
| | 2
| FASTENING PARTS ":g':;"
5
Gearshift control rod a1 10— 15
1 joint nut a Mg 1.0 = 1:5)
{8 mm nut) e - 75— 104
E;.r""
| Gearshift control rod 68— 10
2 | front nut ioE—10
{6 mm nut) .-"'" £ e 4570
Binl 0l (ALY A § B il
L {‘\, r
3 Control lever guide “‘35"?1 "? T & H}i : :_; 71
plate bolt \‘\. ; - 3n-50




Teghtering tordue

ENGINE LJBO/81
Nm
FASTENING PARTS tkg-m)
S |

) S | i 20 — 25
4 | Control lever housing ‘fl.‘, = : i20— 2.5}
balt "\\ . 145 — 180
TRANSMISSION LIBO/81
| N m
FASTENING PARTS fl:g-nr-nl
ib-ft
= |
e o
< s e, 16 — 20
1 | Transmission case bolt A & t1:5—2.0)
| Ll [ | 10— 145
PR
(A Hi
; 1L e o
| Lo
| 0il drain plug 5 & g |:fg g?}l
and level plug 2 B 220 - 360
el
2
N e
] A fl- 2l !'. 5 15 — 20
3  Extension case bolt | A 15—24
3 W b 110 — 14.5
- . T .‘\\
o n‘ N ‘ﬂ#
: M B e 16 — 20
4 Rear mounting bolt and \J\\“ P15 — 20
nut j” 10— 148
g B
ﬁ%-\




Tightening torgue

TRANSMISSION LJBO/81
MNomi
FASTEMNING PARTS ikg-m)
I Ft
| g9 — 12
5 | Gearshift lever case s —-12
bolt (B mm) T0—-BE
6 Gearshift lever case Iﬁj g &
balt [ mm) 30-4.0
7 Stopper plate for |11§ - %?}II
shifter fork shaft 11.0—-1458
R
8 Cross joint flange yoke ; |11E = iﬁﬁl
baolt [ 11.0- 180
e
@
TRANSFER GEAR BOX LJBO /81
| M m
FASTENING PARTS lkg-ml
IE3-11
*E'—x!_ g _ 12
1 |Ypper - Case cover _.E 63 09— 13}
bolt Eli.l__. (] : T.0—85
. M




TRANSFER GEAR BOX

Tighlening Lorgue

LJBO/B1
MNm
FASTENING PARTS {kg-m}
It 1t
= 6— 10
& N g ol (S
& U ’
Ml
15 — 20
3 Transfer front case (1.5 =20
nut 11.0—145
_ a—12
4 Shifter fork shaft 08 =13}
stopper plate bolt 70—B5
o
5 Qil filler plug and [ e \"‘{3 > | Y [:fg : gﬂm
drain plu - 4 : ¥ 220~ 360
' | =, 92 ";; ”
|
e 70 — 100
g | Universal joint flange (7.0 —10.0
nut | 51.0— 720
]
Rl 16 — 20
7 Transfer case mounting ~ E 11.2 2.0}
nut it 11.0—145
R e
. =
- o By o 15 — 25
a | Cross joint flange 1@% ; (15— 25
yoke bolt T e 110 180
S v
227
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Tightering todgue

TRANSFER GEAR BOX —
Mo
FASTENING PARTS | I:I:g-:nl
Ibs-f1
3 _
9 Transfer case mounting ' {fﬁr’ *“F"f ”]g_ }55,
S -
bolt and nut | b e A1 75106
1 Spa
.-_.l' 4
DIFFERENTIAL 6o
! M i
FASTENING PARTS [ kig-mi
f-11
30— 37
1 Side bearing cap nut 30-37
22.0— 265
100 — 110
2 | Drive bavel gear bolt oo — 110
126 = 1456
— | {
AT — 45
3  Differential case bolt (37— 4.5]
270 - 3258
l
170 — 230
4 | Drive bevel pinion nut (17.0— 230}
1230 — 1680




Tighrening toroue

DIFFERENTIAL —
" ;
M-m
FASTENING PARTS ”;E ;“:'
-1t
5 Differential carrier “12 R g%?
nut Mo—-1458
T i 40 — 30
B Ol fullar and oil 140 — 7.0)
drain plug 290 — 505
SUSPENSION LI80/81
N m
FASTENING PARTS ikg-mi
Ib-fr
- | ¥
) 7
J— 55
1 Shackle pin nut 30— 5.5
220 —-395
" "\-\.%
) I.l .I \.h_:_ : :
TN 45— 70
2 Reaf spring nut ) L ., "y 45— 7.0
2 e 3266056
ey
— fE}f— B
_II,.I:II' -
L -
; T 1d & 30 - 45
g |Restspring U bolt 01 “lﬂ 'E’,. 30— 45)
nut [ ! IIL% 220 - 325
(I e -'
If |I I ' 'h 4 ‘

22-m
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Service data

LJBD/B1

ITEM
B I
e B
il Intake
T | — 7015 mm
Valve guide 1JM |and | Standard m? ;:-:E]g, ~ 02761 in)
. i.0. I T'_ | Exhaust |
|'-. :' 1 I I
o g
' 0020 - 0.050 mm
Intake [0 ODOE — 00019
- iStandard — —
0030 — Q060 mm
it e Exhaust 00012 - 00023 ]
to-valve ¥
|stem
e 0.07 mm
clearance Intake (02T in}
| Service
lirmit
0.08 mm
Exhaust (00035 in )
=]
£ —
-
@ i 0.12 mm
o 2 T'L@ZI Intake (0.0047 in.}
< |Valve stem E Service
_: end — timit
£ |deflection o ! 0.16 mm
8 ; Exhaust 100063 in )
= | ——
-
5
= Intake
W 1 m
E Valve Q:'I.Ilﬂ and Standard lﬂﬁﬁiﬂmlﬂ-i
3 protrusion Exhaust '
."nfalva head Intake iSEWIEE 0.03 mm
‘radial and limnit {00012 in)
Funout Exhaust
I Intake |
ntake
D80 — 1. 20mm
and Standard 00315 — 004720 |
f Exhaust
Thickness of
08 mm
valve head -1 Intake 00236 in)
periphery ;,* N, Service
e e 1 lirmit
| "';/( —— 07 mm
Exhaust D0275in)
L B

il o i e i ok Rl e R ke ke R e &



SUSPENSION o

Mm
FASTENING PARTS l:l-:E-rrnl
t

,-"I (Front and Hear)

Ht"n! BN A 50 — BO

4 'Wheeal nut | LLid o B ur| | 150 —8O)
5 )-"' s’ 365 — 675

L,
£

oa | 1650 — 270
5 |Front wheel shaft nut L g (15.0— 270l
. e 108 6 - 1950

N Bt 50 - 80

6 | Rear hub nut Ll . e 150 — B0
R 365 - 57.5

4 F‘-' [
";_yf (] f

! % N i 23— 30

King pin upper and b “:.,__J_;,_ (2.0 — 30
lower bolt V 146 —21.5

I |

STEERING pm—

M

FASTENING PARTS | Illtg. ;n#
b-1

25— 40

: (! e
1 |Steering shaft nut ] e | T | (26— 400

2230



Tightenang orgue

STEERING LJBO/B1
Mom
FASTENING PARTS (kg-m)
Ib-fr
2 Steering rubber joint r115? _zz.gu
nut i10- 180
3 Steering rubber joint .;213. i gﬂm
flange bolt 1465 —-215
4 Steering gear box |;g e 3%;
bolt and nut 510 — 650
Steering gear box -:333 - giﬂ
stay bolt 220395
& Steering tie rod .{Tg - g?:n
(canter) lever nut 510 - 650
50 — 80
7 Tie rod end lock nut (50 - 8.0
BT 365 — 6575
:“J'ﬁ‘ xT.l-.n-clInd
I_n.. a a.l_\_ ﬂ_]
Tie rod and ball stud {L = - ,22 2 25753
nut h ) xh 180 — 39.6
\J&‘\ Timeroad e
2-m

ISy Y A T T



Tightening torgue

STEERING LJBO/B1
: .
FASTENING PARTS IE:FTJ
= T
7y, 0
‘!;LE"; s 6-9
g y ; LI (06— 0.8
Steering column bolt ];}C_&; v 4E—EE
.-"'r._. i 1 a— '!g ; '-"-:
BRAKE LJBO/81
Mom
FASTENING PARTS M:E_;ﬂ
. 18— 28
1 Brake backing plate (18- 28
baolt and nut 130 —200
. Ly .4'. ” 'l"f.‘
it i L
: % : Jﬁﬁ :ﬁ 13—23
o Brake master cylinder LA 13-23
bolt ar nut f‘_ujvl ﬁ[]w: 95— 185
R _a-"" 15— 18
. 15—18]
3  Brake tube union nut ﬂ@\ 2 R iy
"\{h 20 — 40
4 Brake flexible hosa ar"’ 2040
rut 145 — 285

2243




Tightening torgue

BIVARE LJBO/81
Mo
| FASTENING PARTS (hg-m)
M-t
I
[ &
-~
[ ﬂ!.. *‘f - B - 10
B | Brake pipe joint bolt [ Tl 06— 10|
# 45-70
Il
-
; 3 |
l\.."l
Brake padal bolt and i D 18 - 78
6 P f’ W 118-28
et \y i e 130200
. !
%
22-13
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Far other bolts and nuts not listed above. refer to this chart:

Tightening Torqua

Thresd
diamatar

frmml

10

@ (H

Conventional bolt “4" Markad balt =7 Marked bolt
Nm kg-m Ib-11 ; r kg-m b=y

10-15 01 - 015 07—1.0 15—25 | D15— 025 10-18
20-3.0 0.2 —-03 _1 5—2.0 : 30-60 D3-05 20—-35
4.0 —6.0 0.4 l:rﬁ_ 30—456 60— 80 08—09 46—66
90— 120 ! G.E-1E__EI-5—HE 160~ 200 15—2-:: 110- 145
200— 250 _zn-zs 145 — 180 p0-370 ! I0=137 216—27.0
35.{:—41}::1— 3540 255 290 500 — 650 50— 65 360470
600 - 700 | u_u—?u_—:aa-sna 900 - 1100 80— 110 850 - 795
900 - 1100 80— 110 : 650795 1400 - 1700 140-17.0 __l-mE—TlﬁCI
15- 1600 - 140 _1;5.4:: 1018 — 1155 | 2100 — 2500 _zm--zsn 1520 — 1810




22-3. PERIODIC MAINTENANCE

Periodic Maintenance Schedule

Interval: km {x 1,000}

This interval mﬂu!d be juclged miles {x 1,000}
by odometer reading or months, |
whichever comes first. manths

ENGINE

1. Fan {(Water pump) drive belt
Camshaft timing belt

Walve clearance

Engine bolts {All cylinder head and manifold fixings)

el e ] L B

Engine oil filter

. APl Grace 5D or SE

6. Engine oil ——
| APl Grade SC

7. Engine coolant |

B. Cooling system hoses and connections

9. Exhaust pipas and mountings

IGMNITION

10, Ignitien wiring
11. Distributor cap and rotor

1-2. Spark plugs anﬁ distributor breaker point

13. Ignition timing

14. Distributor advance

| FUEL

Paved-road
15. Air cleaner o
Dusty condition
16, Accelerator cable & Carburetor shafts
17. Fuel tank cap, gas lines and connections

18. Fuel filter

19. Idle speed and idle mixture

221

11020 30 40 50|60
1| 6 12 18 24|30[36 42 48
1] 6 12 18 24|30/ 36

A | — | R —-| 1 [—|R
E el 9 Yol %' =l B — 1
A | - | A | - A | =]|A|=|A
T | - | T | - T | — | T | = | T-.
R - R | R ; R . R | R i R | R | H”.
R - ﬁ;nlace .Buar-.- 'ID,DEI.E] krm {6,000 miles)
R | Replace every E_JII{JD kem (3,000 miles) .
) 722 ; ___ : . ; = o o
- | = I ——I | — | I - [
s = [ss| 1]l =]
= | == == 1] - I - r"
e |sael ¥ el § —__I |
R - R | R Fl__H R | R
1alalalalalalala

} : |
__|_|_.-||—||‘

Clean every 10,000 km (6,000 miles) |
Clean every 2,500 km {1,900 miles) or as required
— &L 1L &L [I&L 1&L 1AL 1AL 1&L
I | =] = | - I | - | - | = |1

R _ R
| L I | ! !
Al—|A —|Aa|-|A&|-]|A]

- ke e s

FYR A WETEYHNN T T T W T e



| Interval:

This interval should be judged
by odometer reading or months,

whichever comes first.

ko (x 1,000)

miles (x 1,000

months

CRANKCASE EMISSION CONTROL

20. Crankcase ventilation hoses and connections
FUEL EVAPORATIVE EMISSION CONTROL

21. Fuel vapor storage system, hoses and connections |

ELECTRICAL

22. Wiring harness connections and headlights

CHASSIS AND BODY

23. Clutch play

24. Brake fluid

25. Brake pedal

26. Brake lever and cable

27. Brake drums and shoes

28. Brake hoses and pipes

NOTE:
"ﬂq e .

..uH..H =

.uri.r.r :

30. Wheels and hub nuts
31. Shock absorbers
32. Propeller shafts

34. Bolts and nuts
35, Steering condition

J6. Test drive

29. Tires {Abnormal wear and pressure)

33. Transmission, transfer and differential oil

Check and/or adjust if necessary.

Aeplace or Change.

10| 20|30 40|50 60| 70

80
12 118 | 24 | 30 36| 42 | 48
48

==k
III:IT.I

~[=lE|=|L]|=-|L|=]|L
R{ V|1 [)I|[R[DV]D]D]|R
T|- T|-|T|-|T|-|T
|

I I I I I I I I

rrrnr .

o .L nl_,

Inspect and correct oF réplace if necessary.

Test drive on completion of each service

Tighten to the specified torque.
Lubricate. T Clean.




LJ81 (72 Model)

The model LIB1 is different from LJBO and LJBOV in following respects of servicing and construction.

o —
———

e 2

-

Fig. 1

Propeller shaft No. 3

[Rear side)
The overall length has been increased, and the outside diameter of the shaft has also been increased.

LJ30 and LJBOV LJB1
{Overall length) {Qverall length)

L 1"'_"" e il ] 'PT.;T'.I -'- 1_. A ——— _Er.;

i ';I | ':I - .-I.-'..:ull | | L":l'l | T3 |'-‘"|.k_'
e et ] Y Tr=- R ~ |
— 485 mim '":.L.'.' s TR0 I'I1|'|'| o
(18,7 il | L2856 il
Fig. 2 Fig. 3
Muffler

The tail pipe of LIB1 is longer than those of LJBO and LJBOV by 270 mm (10.6 in.)



Brake pipe No. 7

The brake pipe No. 7 of LJB1 is longer than
those of LJBO and LJBOV by 270.5 mm (10.7
in. ).

Rear leaf spring
The leaf-thickness has been increased:

Lesf No. | LISO&LIBOV |  LuB1

Mo, 2 B mm (0,20 in.} | & mm (024 in.}
No. 5 10 mm (0.40in) | 11mm 0.43in) |

With this change the spring constant has also been
changed.

LJBO0 & LJBOW I LJg1
Spring- 3.03 kg'mmi 3.44 kg/mm |
. constant | HE’Q.? I_I:lfin_:l 192,86 Ib/fin.)

Rear shock absorber
The upper side mounting has been changed:
(the absorber characteristic remains unchanged. )

LJBO & LJBOV
| -
1y
Fig. 6
2238

Fig. 4

Fig 5

‘f'I _Fl'l'rl

] b

Brake pige MNo. 7

Fig 7

—

1
==



Chassis frame
Three-side gate system has been employed on
the LJB1 for easy loading and unloading.

Specifications

Fig &

The specifications of LJ81 are different from those of LJBOD in the following items.

Item

Owerall length
Owerall height

Wheelbase

Models

Load deck size: Length

Curb weight

'n"l.l'il:.lth_
Height

Weight distribution, Front

Gross vehicle weight
Tire pressure: Front (Unladen)

Turning radius
=1

Rear

{Laden)

Rear (Unladen)

[Laden)

For canvas door type

3,195 mm
1,670 mm
1,930 mm
825 mm
1,205 mm
1,030 mm
770 kg
420 kg
350 kg
1,165 kg

1.2 kg/cm?® (17 psi)(120kPa)
1.4 kgfem?® (20 psi) {140 kPa)
1.6 kgfem® (23 psi){160 kPa)
2.0 kg/er?® (29 psi) (200 kPa)

Liao

{125.8 in.)
( 66.7 in.)
{ 76.0in.}
{ 32.5in.)
( 47.4in.)
{ 40.6in,)

(1,698 Ibs) *1
{ 926 Ibs) "1
{ 772 1bs) *1

12,570 Ibs)

49m (16.1 fr.)

3,620 mm
1,640 mm
2,200 mm
1,400 mim
1,315 mm
200 mm
860 kg
455 kg
405 kg
1,245 kg

LJ&1

{142.5 in.)

{ 64.6 in.)
{ B6.6in.)
{ 55.1in.)
({ 51.8in.)
{ 11.4in.)
(1,896 Ibs)
(1,003 Ibs)
{ 893 lbs)
(2,745 Ibs)

1_.4 kg/em® (20 psi)( 140 kPa)
1.4 kgfer® (20 psid{ 140 kPa)
2.2 kglem® (32 psi){220 kPa)
2.2 kgfem® (32 psi) (220 kPa)
5.5m (18.0 ft.)




Servica data

—TTOFFYT T W OmMe

Camshaft, valve and valve spring

Rocker arm shaft and rocker arm

1
ITEM | | LJBO/B1
— i — —
| Intak 13 -15mm
| Contact e | 10.0512 — 0 0590 n )
[width of - — 1 Standard '
valve and VR B
| - mim
valve seat Exhaust 00512 — 00580 in)
477
Standard " B??gml
Valve Intake :
spring frea and
length Exhaust | goryice 46.5 mm
[ lirrit (18307 il
[ [ ! 26 — 30 kg
| {673 — 661 Ib}
| Standard
1 figr fitting length
Valve i'”‘““e 40 mm (1,57 in )
spring and = g —
reload Exhaust 24 kg (52 9 Ib)
P | EH_W':B fow fitting lengih
| el limit 40 mmi1 57 in}
L { S 4
val:'m = dJ Service 2 0mm
spnng o= limit 10073 in}
sguareness =
bl
a u |
-
Rocker shaft G ?’ 14 965 — 14 980 mm
0D Standard | "5 589 — 0590 in |
.-__-'
e
1.
()
Rocker arm .}F g __.,-" 14 985 — 15008 mm
o [%*-_.- = Standard 0 BG0 05971 in}
= _._.;P’
e
Intake
0005 — 0040
Shaft-to- Exhaust
darrm —
clearance Intake Service 007 mm
and T 10,0027 in)
Exhaust |

224



Service data

| I
ITEM | LJ80/81
£ [
2E |
w3
b= | | .
9 E 2 |Rocker shaft |Service 008 mm
. _§ deflection limit (00023 in.)
|2 'é
85
1= 1 = |
Flatness of E s |Service 005 mm
gasketed s s limit 0 0020 in )
surface S U
: e
:f" R 7
Cylinder | 62 005 — 62 020 mm
1b:m Standard |5 4411 - 24417 in}
&
=
10| —— . o
l:.':l- Chifmomioe. ir Service 0,05 mm
RO Dpgn limit 10,0020 in |
icvlmdem : P
Wear limit il 4 _'T._ij_ = _’f&l Sarvice 0.05 mm
on bore [ & % limit {00020 in )
Loyt ar: o ) . 0.040 — 0050 mm
HSTon el L [ Standard O O01E — O 0020 in
clearance | et e 1P =% . @
Pllr [ = |
' —_—— - - - . — ]
61960 — &61.975 mm
Standard |3 4393 — 2 4399 in)
rl I,
; i — e
Piston | \[oversize 62.210 — 62.225 mm
diametar 1 : |0.28 mm  [Standard 24492 — 7 4498 in )
T]- 000498 in r
b T '
= ¥ Oversize. 62 460 — 62.475 mm
o
1| % ELLULILA Standard | (5 45580 2 4596 in )
E e |
-+ t -
: ; n
Pistan pin a0 15995 — 16 000 mm
[ diameter L}g |5ta ndard (06297 — 06299 n.]
: #.-’ |
22 _5

il

el el b e boamdk B kR ok ik okl ek



Service data

1

12

Piston

Piston ring

ITEM

Piston pin
clearance
[incon rod

Fiston nng
groove
wadth

Pistan ring
thickness

Ring clear-
ance in
groove

Pistan ring
end gap

[ i
Ao 7

Tom ||n|;‘I
il ring T

1

Top arsd
2wl tngy

:4_‘-.3” _— Oil ning

LJBO/81
0.003 — 0018 mm
Standard | p o001 - 0.0006 in }
Sarvice 005 mm
fimii (000200m]
. _ 1 &2 — 1.64 mm
Topring |Standard | (o o588 — 0 0606 in )
| .
] 151 —1.63mm
2ndring |Standard | (o pg5e4 0 O0B0O2 in |
4
_ 281 -283mm
Oil ring | Standard | o yy06 — 0111410 |
Topring 147 = 1.49 mm
\and Standard | 40578 00586 in |
|2nd nng '
045 mm
Standard 00177 in)
003 — Q.07 mim
Standard | jgpo12 — 00027 in)
Top ring -
Service 0.12 mm
limit e
002 — 0.06 mm
Standard | 100008 — 00023 in )
2nd ring ——
Service 010 e
Kt 100039 i
1
0.15 — 0.35 mm
Standard |, ggse — 0.0137 in |
[
Service | 0.7 mm
limit 100275in}
030 -~ 0.90 mm
Standard | 50115 — 0.0354 0]
Oilring | —— T
Service 18 mm
limit {GOT08in |

22-%



Sarnce data

ITEM LJBO/81
; 65
> = Ll_g Top ring | Standard |n.155n;Tn.1
'S | Piston ring ;
12 E |free end
o
Qap B5 mm
= 2nd ning | Standard (0.3346 in |
|
Cra I'II‘.E!'IE"I Service 006 mm
deflection limit 00023 m.
(el e
Crank pin A7 985 — 38000 mm
ndard
il Standard | | 4554 — 1 4960 in.)
D020 — 0040 mm
. Standard | (0 0008 — 0 0016 in )
Crank pin
Clearance _
& in con, rod Sanvice OB mm
E limit 100031 in)
W
13| x
=
o .
Connecting 16003 — 16011 mm
rod small Standard | 66300 — 06303 in )
end bore
Crank 49985 — 50.000 mm
journal Standard | 4 9579 — 1 9685 mn)
diameter
F3
2 0020 - 0.040 mm
nlin Standard | o o008 — 0.0016n )
Bearing-to- i LIl -
journal 1| r N
A i
clearance -y 9 h Service |§£053Tm3
| f 1 ]
L LY lirmit
227

O N [

i i

| o N

TN Y P WYY



Sarvice data

ITEM LJBO/81
0 130 — 0.280 mm
N Standard | 50051 —~0.0110in)
Crankshaft
thrust -— = —1
play Service 0.35 mm
limit 100138 in )
Q10 — 020 i
% |Connecting Standard | 140039 — 00078 m |
=4
13| @ rod big end 1 ]
c |thrust ot s
o BryicE mm
{:-I clearance lormit 10118 i)
i Tviat Service 010 mm
(DO039m )
|Connecting limit | |
irnd — -
Straght- IE-F_-r'.'li:B 0,05 mm
| ness imit (00020 |
|
FUEL SYSTEM
ITEM LJBO/81
hscharge [ : 025 - 0.35 kg'em’
E uresﬁ.urg |Standard [ 13 55 — 4 97 psil
5
14 B — ]
o Py | 1.3 hiters rminute
P mp |Standard or better at
capacity [ 2000 r/mmn {rpm)
LUBRICATION
ITEM LJa0/81
012 — 020 mm
2 | Quter gear Standard | 50047 — 00078 n)
15 E pariphany
clearance in Servic 030
= enice mim
0| RS2 N (00118 |
|




Service data

ITEM LJB80/81
Outer gear
tooth claar- 0.25 — 040 mm
lance in Standard | 5 o008 — 0.0157 in)
PUMp Case
Innar gear )
tooth clear- 060 - 0.80 mm
ance in Standard | ;0235 - 003150
pump case
Q045 — 0120 mm
E‘ 0il pump Standard | 5 018 — 00047 in)
15 g_ | side clear- |
g | ance [— 1
O | (fiatness) Sarvice 017 mm
limit {O0OET i)
Frea 50 mm
__ |length Standard {1.87 in,)
Ol relief © a8
] A8 kg
. :;r:r:g 10mm [Standard 13.280 1)
i ~ [10.39in.}
- |compres-
sive force |Service 1.200 kg
[lirnit i2 B4 b
| I |
Set pressure | | i ARl
of oil pres- |Elﬂndard | = grem
sure switch | _ 12.84 — B.£8 pail
CLUTCH, TRANSMISSION AND TRANSFER
ITEM | LIBO/B1
] 7 N
S
15 — 25 mm
16 g | Pedal play Standard 0.6 — 1.0in)
| |
22 g
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MModifications have been carried out on inspec-
tion, replacement, adjustment and cleaning
procedures contained in the previous pages. The =
modified procedures are described from this

page to p.23-12. These new procedures should ab Punch mark —"=__
be employed for all the models of LJBO, 80V ___,f'_—_'-"'_',:.' e
and B1. T oy

Tengioner S0

CAMSHAFT TIMING BELT

- b} Arroe mark

NOTE: s

Method of adjustment on p.&1 of this book Sk

is applicable to the car with a body number

up to 113438 for LJBO/BOV and 106805 2

for LJ81. Fig. 23.2

As to the car with a body number after , ,

that, perform replacement and adjustment 2) Remove a part of the tensioner spring from
according to the following. tensioner bracket as shown Fig. 23-3 and

loposen the bolt and the nut securing the ten-

1. Replacement sioner, and then remove the camshaft timing

1) To bring the piston of No. 1 eylinder to TDC, belt.
align the mark "T" on flywheel with the
timing mark on the transmission case by turn- e e
ing the crankshaft, and then be sure that the Pl vl i ~LL}'" ;
five reference points line up straight: a) the e e s L;-'_'i.l s ol
marks punched on the camshaft pulley, b} o J 7
arrow marks on the belt case, ¢} the keyway gt ""i~"

in the crankshaft timing belt pulley. ; f

Tensioner bracket
Tramsmission

ot

o Fig. 233 Tensioner spring

3] Install the new camshaft timing belt, and
tense it to specified range according to the
adjustment procedure.

Tirmving match

L 2. Adjustment

1} Remove the eylinder head cover, and loos
Fig. 23-1 en all the valve clearance adjusting screws
after loosening each lock nut, so that the
camshaft and the pulley can rotate freely.
2] Hook the spring on the bracket as shown
in Fig. 23-4 so that the timing belt can be
tensed to specified range by the tensioner

spring force,

231
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Shisft lEger Eﬂ"ln’ﬂ E1aH ]

Bagrer swatch
N

Brush hl:!ll:h.'t
ol \ ! |
s 4
\?’t:l.‘a. Q . =] |
o, 4 % .{" | Yake

Brush

Commutaiar and cover

Fig. 23-28
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TRANSFER INPUT SHAFT BEARING RETAINER SHIM

NOTE:

The following is applicable to the car with a body number after 111401 for LJBO/BOV and 106075

for LJB1.

When reassembling the disassembled transfer input shaft or retainer, it is required to adjust the thrust
clearance of the transfer input shaft. This adjustment hdnnihvimnuimurdmrmiruﬂtuw
of shims between the retainer ' and the bearing @:. Method of adjustment is given in this section.

Fig 23-29

0 W e O AN B R R =

CHI seal

Hetainer

ikt

Beasing

Transfer mput shaly
Bearing

Carchip

Bea ing plug

Stopper pan

Tramsfer counter gear slalt
Ruth

Thruil saashes

B maring

Spacer

Tranilar epuntes gear

. Pl

Cwclip

Bearirg

Tran#ler autput front shah
Rear shaft hukr 561

Circlnp

Circlgs

Boarang

Aetainer

Bearing

Transler outpui rear ghall
Bush

Dutput shaft low gaar
Thrust weathiar

Bush

Dutput shalt high gear
Baaring

Spesdameter drive gear
Spesddarmel e driven gear

. Bearing

0 rie

. S

i 'Cllliﬂl

Thrust washer

. Gasket

. Speedoenigter gear cass
D6l seal

. Dhivdd gEar pin



Input shaft bearing retainer

When installing the input shaft bearing retainer

in the transfer case, it is required to adjust input

shaft thrust clearance. Check in the following

way if thrust clearance is within the range given

below,

1) Measure the distance “A" when input shaft
i) and bearings are correctly installed in the
transfer case.

NOTE:
When measuring, remove the gasket and the
ghim if provided.

A Distance Betewen the transfer caze end surface and
the bearing outside =nd surfacs,

Fig. 23-30

2} Measure the length “B” of the bearing

retainer.
sn

Rataimner - s 2

Transfer
oka sida coie side

E : Length of the retadner boss portson

Fig. 2331

3 A"+ 05 = "B" = Clearance
* 0.5 i5 gasket thickness (mm)

23-12

Standard
Input shaft thrust T T

If measurement shows that the clearance exceeds
the above standard value, increase the thickness
af shims.

Example:

In case that the abowve measurements show

that A = 3.5 mm and B = 3.0 mm,

3.5 mm+ 0.5 mm — 3.0 mm = 1.0 mm
(clearance)

1.0 mm — (0.1 ~ 0.2 mm}= 0.8~ 0.8 mm

Thus 0.8~ 0.9 mm is the thickness of shims

required for adjustment.

02.05mm |

Sire of thims for input shaft {0,008~ 0.020 in | |

The thickness of the shim is increased or dec-
reased between retainer (7 and bearing 3 .

Shim pdsitian

_ R
F P —
" s & ;.-"r !_,__'-__:::
£ ’-J:‘.-r‘r I
B g
L';m o
e " [l "
1 [r} =43 | P
| et L ]
I - il
I o F L S S Fin
|
= < — t niy iy
R
nl ol I |
| oy ey
i i N iz .
!rl e F 2 s |I !'\.
ey j
= ¥ '
L ) T, =

Aeduction clutch hub — Raduction clutch hub

Fig. 23-32



SPECIFICATIONS

From this page of specification to p.23-17, the main items madified for 1980 models from 1979

-

NOTE:
models are described.
Lo Models
| tem ==
DIMENSIONS
Owerall length
Ciwerall weidth
Dieerrall heeighe
Whaelbasa
fromt
Tread
rEqIr
length
Load deck size width
height
Ground clearanca
WEIGHT
Curb weight
fromt
Waight distribution  —
rear

Grogs vehicle weight

Seating ca.pan:-lr,,-

Maximum loading capacity

EMGINE
Type

. Mumber of cylinders

Lufarication system
Bore

Stroke

Piston displacement
Comprassion ratio
ﬂarl:u.m;t;Jr

Air cheaner

& Rt Canvas door type

| 1, 41890 mm |

| Palyurethane foam element

LJBO

A.2TH mm
1415 mm | B5.7in.}
1,685 mm |

1,830 mm |

663 0in.]
76.00in.}

(1289 0n.}

46.9 in.)
47.2 in.)
125 in)

1,200 mm |

825 r'nm_ {
_1,21]".5 mm | 474 in)
1,030 mm | 406 in)

210 mm | 8.3 in.)

(1,742 Ibs) "1

G2.0mm |2.441 in,)
66.0 mm {2,598 in.)

767 em® (797 cc, 48.8 cuin)

B.7:1

MIKLUMI 32 PHD, Single

..... Panel door type

[ T

LJBoy

-

.-

1,676 mm | 65.9in.)

785 mm [ 309 in.)
1. 190 mm (46,9 in.)

1,045 mm [ 41.10n.

-

LJa1

_E,Eﬂﬂlmm (14290n.) |

16840 mm [ 64.6 in.)

2.0 mm | BG.G in.
—_— |

1. 400 mm § 85.1in.}
[ B51.8in.}

1.31% mm
i 114in.}

200 mm

1965 mm { 7.7 in.}

BES5 kg (1,907 Ibs)
455 kg {1,003 lbs|

410kg | 904 |bs

1.250 kg {2,756 lbs)

250 kg{ 551 Ibsl

T80 k
=k 840 kg (1,852 Ibs]
B10 kg (1,786 Ibs) 2
430 k 948 Ibs) *1
i [_] - 4 445 kg{ 981 lbs)
445 kg | 981 Ibs) "2
360 ka | 794 lbs) "1
--------- 6 kal 871 Ibs)
365 kg [ BOS5Ibs] "2 I b
1,185 kg (2,612 Ibs) - —_
?-per:s;:l-ns . = |
260 kgl 551 lbs) 200 kg 441 lbs)
Faourstrake eycle, water-cooled, OHC | - —_
4 = —
Wet sump -—




Modals

lpem

ELECTRICAL

Ignition timing
Standard spark plug

Starter

Generator

Battery
Headlight

Turn signal light

Combination light

Tail/Brake light

Siche turm signal light

Licensy plate light
Back-up light

Imterior light

=

Brake system warning light

Seatl bely indicator gt

Mater pilot light

Main fusa

Fuse box
POWER TRANSMISSION
Clutch typa

Transmissiomn Ty pe

Transfer gear box type

L
Final reduction ratin

fow
- Znd
Garar ratiog . Jrd
top
FEVErse
|l Tange

Transter gear ratios |
|high range

[ 10° B.T.0.C. below 850 r/min {rpm)

NGEK BPR-BES or NIPPON DENSO
WI1GEXR-U

LJa0

Magnetic shift type

A ltermator

12V 162 kC (45 Aah)/20HR
12V, 50/40W

12 23W (32 cp)
12V, BW | 3 cpl
12, B/ 23W (3132 cp)
12V, BW

12, 10W | 4 cp)
12V, 2TW

12, BW

12V, 3.4

2% 3.4W

129, 3.4W

304,

10/ 16/204

Diry, single disc

4-forward all synchramesh, 1 reverse

2-speed comstantmesh
4 5546
3835
235640
1.543
1.004
4.026
3013
1.714

Ligow

LJg1

28571
1.663

2314
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Moduels

LJBO LJBow L.J81
Item
Overall reduction ratios:
| tow 52 643 - 44924
2nd 32,382 - . 2763
Law range | 3rd 21.181 - 18.073
" top 13.727 - 11715
reverse E5 265 = 41?‘[!
[ | Iy 29947 = 27287
[ 2nd 18.421 - 16,7682
High range 3rd 12049 - — . 10,282 B
. Lop 7_HOB - 7.119
_rmler‘iE A1.438 = — 28.662
" WHEEL AND SUSPENSION |
Tire size: front and rear FR7B-15 (5% - LJx 15} - —_ | 165 5R 15
[ | tront 120 kPa [1.20 ka/ert, 17 psi) - | 140 kPa (1.4 klem®)
Tire presiure [ 120 kPa {1.20 kg/om®, 17 psii- untaden ' -
rear H — | 220 kPa (2.20 kg/em®,
180 kPa [1.80 kg/cm®, 26 psil- laden - 32 psi)
B jﬂt Lual spring | = — _—- 1
Suspansion type | S S
: | rear Leaf spring —_———— _———
STEERING = urs |
_Turning radius 4.9m (16,7 ft) = 5.5m (18.0 f}
Stesring gear box Ball nut - eI
. Tm.m. 1—5 mm (0,04 — 0.20in.) - =N = o
Camber ﬁmglej 1700 e - )
Caster angle o’ - = e
[ Trail 10 mm {0.39 in.] = -
I King pin angle a0’ — — —
| BRAKE SYSTEM 1
i Typea 4owheel, hydraulic - —_—
B fromt Twen-lgading - - |
Wheel brake -
rear Leading and trailing - -
F‘alk;rg brake | internal expanding, on progeller chaly - - -
CAPACITIES
I .Enculing solution 3B ¥ ( BOUSpt - - —
[ Fuel tank 40 € (10,6 LS gall - -
Engine oil 3.0 E (6.3 US pt) - ‘ - —
Tranamission oil 1.0 & (2.1 US pt) - -
Differential gear box oil 13 € (2.7 USpt) - 1T = E——
Transter gear box oil 08 g (1.8 LI.E pitl - N =z |
2315




Tire

B0 Model | 79 Model
LJBO/LIBOV FR78.15 1655R15
Tubeless type | _ Tube type
[ 80 Mode 79 Madel

LJB1 | 18GSRIE
Tubseless type . Tube type

FR7B-15 tire air pressure specification

| Non-load condition | Loaded condition

| Eront whes! 1.2 kglem? 1.2 kg/cm®
Lirgs {17 psid [ 120 kPa) | (17 psil 120 kPa)
Rear whael 1.2 kg/em 4 1.8 kg."i:'m?
tires (17 psifl 120kPa | 126 psi){ 180 kPa)

1655R 15 ("80 Models) tire air pressure specification

i Mon-load condition Loaded cmdiii-:i

Front whael 1.4 kg/em? 1.4 kg'em’
I:.m (20 psi) (140 kPa) {20 psi}{ 140 kPa)
| Rear wheel 2.2 kglem? 2.2 kg/em?
| tires | (32 psi)i220 kPa) (32 psi) (220 kPa)

Tire sarvice {wear) limit

FR7E-16 tire

Less than 1.6 mm
(0.063 in} depth of
tread at two places, |

Lo S T

Wheel rim
‘B0 Model | 79 Model
5%-J] x 15 4 50E » 15
LJBO/BOM/BY  — =
Tightening tangue | 60 - B0 MN.m

50— BO kgm
| (365 - 575 Ib-t)

for wheel hub nuts

Steering gear box

Although the component parts within the gear
box are the same as those of 79 model, its case
shape has besn transformed. As a result, mea-
surement of oil level should be as follows.

et Oil lewel
x 26~ 2B mm
.03~ 1.100n.)

NOTE:
Measurements of the steering gear box
other than that of oil level are the same as

thase of ‘79 model.




Transfer gear box
The gear ratio in the transfer gear box of the car
with FR78-15 tires mounted has been modified

as follows.

Model LJBO, LJBOV

: Shift position . Fear-wheal Allawabaal Allswhiaal
N— drive drive high  drive low
= R 1 ;
Frimary gear ratio 29714
| {Reduction ratiol L2071 _ -
Geaar 24/24 24,329 322
Secordary Prod — i —
ratios U 0828 0.828 1.455
tiar |
Ohvesall wanslar 2
raduthons vatha 1.714 1,714 4.013

In accordance with the above modification, the
spead meter drive and driven gears have also
been modified.

NOTE:
The gear ratio of LJ1 remains the same as
that of 79 model.

2317




Sprang force - ; -?---\. '-'_E
-+ 1 H
s =
Ll =
Spring |
Fig. 23-4

Mow rotate the crankshaft clockwise fully twice,
And then tighten the boit and the nut of the
timing belt tensioner to the torgue specified
below. Make sure to tighten the bolt first and

then the nut.

MOTE:

Whenever tightening a bolt securing the
tensioner, apply THREAD LOCK CEMENT
SUPER 1342 (Part No. 99000-32050) to
the screw part of the bolt.

Tightening torque M kg-m It
fior tensioner bolt - A |
arsd it

3) After retightening the bolt and the nut,
check to be sure that the tension is within
the specified range when pushing the belt
at the mid point between camshaft and
crankshaft.

55 ~ 6.5 mm
0.22 ~ 0.26 in.)

Timing belt
tension 'L"

15~23 |15~ 23 | 11.0 ~ 16.5|

Talr Y
—— ey -
bl __'_{ _'I::'-j-l ﬁ.-‘ ""“
H" - " ar g i ]
NE— ¥
i Ce—— kg (8.8 1)
| ""\M Prosh gas g

" - Crankshafe keyway

Fig. 23-5

After adjusting the belt tension within specified
range, adjust each wvalve clearance to specified
value,

CAUTION:

After adjusting the belt tension, turn the
crankshaft clockwise by two complete rota-
tions and check again if marks a), b} and
the crankshaft keyway line up straight. If
not, the replacement procedure must be
repeated.

WARNING.
All adjustments noted above are to be per-
formed with the ENGINE NOT RUNNING.

R T TR
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AIR CLEANER

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.

MOTE:

As to the car with a body number after
118340 for LJBO/BOV and 107903 for
LJ81, clean the air cleaner element accord-
ing to the following procedure.

Paved-road: Every 10,000 km
{6,000 milas]
Clean Diusty condition: Every 2 500 km
(1,500 milbes) or
_ a5 required
Every 40,000 km {24 000 miles)
Replace MOTE: Maore frequent replacement if
under dusty driving conditions,

This air cleaner element is of dry type.
Remember that it neads cleaning according to
the following method and interval:

11 Take out the cleaner element [ off the air
cleaner case.

Fig. 23-6

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

Fig. 23-7
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STARTING MOTOR

NOTE:

The starting motor installed in the car with the following body num ber is made by MITSUBISHI.
T R R R on and after 110608

A e W e T on and after 106405

Perform disassembly, assembly and inspection of this starting motor according to the following

procedures.

Brush

BAagmal dvanch
Fubabser

Srring

Diriwe lewer

-
Larmerilal BT - .

Prermeani

Brissh

Fig. 23.9

Specifications

Voltage
Clutout
I‘ Rating

Direction of rotation
1

Brush length

Mumber of pinion teeth

Mo-load characteristic

Load charactenstic

Locked rotor currént

I Magnetic switch operating voltage

! Oyer runining clhatch
Armature

12 volts
0.7 kW

30 seconds
Clockwise as viewed from pinion side_
17 mm (067 in.) )

8

53 A maximum at 11.5 volts, 6,800 rpm minimum

150 A r1_}u;-:'m'| um at 9 volts and 0.28 kg-m torque,

1,850 rpm minimum -
340 A maximum at 5 volts, 0.72 kg-m minimum

8 valts maximum




[Misassembly g
: 4) From the yoke, separate the shift lever case

MNOTE: and armature.
Before disassembling the starter motor, be R e -
sure to put match marks on the mating sur-
faces of the following parts (% and &) as
shown in the figure below so that any
possible mistakes can be avoided.

i

E;-I? Magnetic .
qL switch i
= 1
J _\-..RH
- ,1 Shift fewef ‘-l
[ = B cmse |
 — —— |
’ Wikl ’_( Fl'.g'. 2312
. |

51 Dwraw brushes out of the holder,

Cormmutanos and
COWEr

Fig. 23-10

11 Hemowe the nut securing the end of the field
coil lead to the terminal on the head of mag
matic switch

21 Take off the |r'|.;r|__|r||_-ri|_" aaditeh 10 from the
starter motor body by removing the Dwo
mounting screws,

Fig. 23-13

6] Draw off the over running clutch, as follows
{1} Draw stop ring (| toward the clutch side
(2} Remowve snapring @ and slide off clutch

Fig. 23.11

1} Loosen 2 bolts and 2 screws to remove the
commutator end cowver.
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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 1o crank the engine s
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 5 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 cam be
effected by using a circuit tester as shown., |f
continuity 15 mdicated by the tester hooked to
the housing or frame, it means that the insula-
tion has failed, resulting in a grounded field coil,
Such a fault can be corrected by repair in
mosl cases,

Fig. 23-15

Checking the armature

# Lising the circuit tester, see if there is any
continuity between commutator and arma-
ture core. The tester will indicate infinite
resistance if the insulation 15 n sound
conditian,

216

Fig. 23-16

Again using the tester, check for continuity
between each pair of adjacent commutator
segments.  |f discontinuity is noted at any
part of the commutator, replace the whole
sub-assembly of the armature,

Fig. 23-17
Servicing the commutatar

If the surface of the commutator is gummy
or otherwise dirty, wipe jt off with a cloth
dampened with gasoline, |f the surface is
coarsened or in burnt condition, smoaothen it
by grinding with sandpaper. |If the surface
is grooved deep, it may be necessary 1o
remove the groove marks by turning the
commutator in a lathe; such turning is often
suceessful in recanditioning the commutator
if the extra stock necessary for removal by
cutting is available without reducing its dia-
meter to the limit,

[
Commutator | Standard |

diamater 8.7 mm {1.52 in.}

I R = i
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1 Sandpayer

Fig 23-18

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

commutator,
Stardard Cprycd il
:ﬂf:ir{:u'l 0.4 = & mm 0.2 rmem
(0,016~ 0,023 in,) | (0007 in |

| 04~ 06 mm
~t 0,015~ 0.023 in|

Fig. 23-18

Testing the magnetic switch

Befare 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 wvoltage 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 rmain circuit is opened at A", will remain in
“jumped out™ position, | undaing the connec
tion at A" causes the drive pinion to retract, 1t
means that the holding coil is defective.

Fig. 23-20

Servicing the brushes
Check the length of each brush. If brushes are
worn down 1o the service limit, replace them,

|
Standard Serwice limi
Hrush fength -
I | 17 mm 11.5 mam ;
| l (067 in.l {045 in.} |
P . | il |

Fig. 23-21

Servicing the brush holders

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




Important Reminders for Starter Motor Reassembly

Various parts of the starter motor assembly need lubrication at each overhaul. The lubrication points ara

ilustrated below:

Fig. 23-23

1} Give grease to the bush in the drive housimg.
2 Grease the helical splines belare mounting the clutch sub-assemibly.
3} Grease the sliding or contacting surfaces associated with shitt lever,

A} Grease the bush fitted into the end frame and also the armature shaft end inserted into this bush
5} The pinion gap “5" can be adjusted by means of the magnetic switch packing.

Adjust the gap with in 0.2 ~ 0.5 mm{0.008 ~0.020 in) by means of increasing or decreasing the
switch packing '"6"".
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Shift lever

When installing lever | in the shift lever case, be
careful of its installing direction referring to Fig.
23-24,

Install shift lever spring seat 2 with its stepped
part directed toward the spring side.

Fig. 23-24

Armature

When installing the armature in the shift lever
case, align shift lever | with shift lever groove
3 on the clutch side,

FArmature

Fig. 23.25

Yoke

When installing the yoke on the shift lever case,
be sure to match their match marks B marked
when disassembling.

Shath lever cose

Yokg

Fig. 23-268

Starter magnetic switch

When installing the magnetic switch on the lever
case, be sure to match their match marks:a
marked when disassembling.

Fig. 23.27



