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1-1. Body and Chassis of SUZUKI LJ80 and LISOV
LJ80 %

Fig. -1

LJjsov

Fig. 1-2
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1-2. Outline Dimensions
1) LJBOD

1,190 mm (468 in.) —!

Fig. 1-5
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1,660 mm {65.4 in.]—

- 1180 mm (469 in) -

—1,830 mm {76.0 in.)
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1-3. Specifications

o

 Ground clearance

i LJ80 LJ8OV

DIMENSIONS

Overall length 3,195 mm (1258 in} - -

Overall width 1415 mm [ 55.7 in) - —

" Overall height | 1670 mm ( €5.7in} | 1,660 mm_(65.4 in)

 Wheelbase 1,930 mm { 76.0in) = i

Tread: Front 1,190 mm { 46.9 in} Rt

I Rear 1,200 mm { 47.2 in}

Load deck size: Length 825 mm ( 32.5in) 785mm { 30.9in) |
Width 1,206 mm ([ 47.4 in) 1,190 mm { 46,9 in}
Height 1,030 mm | 40.6 in)

195mm ( 7.7 in)

1,045 mm { 411 inj

WEIGHT

Curb Canvas door type

weight (Panel door lyﬁe_

Weight distribution:
Canvas door type
Fanel doar type

Front

Canvas doar type
Panel door type
Gross vehicle weight

Rear

770kg (1,698 Ibs)

790kg (1,742 Ibs]

B20 kg (1,808 Ibs)

420kg | 926 Ibs)

435kg { 959 |bs)
350ky { 7721Ibs)
355 kg { 783 Ibs)

435 kg { 959 Ibs)

386 kg ( 840 lbs)

1,165 kg {2,570 Ibs}

Seating capacity

Maximum loading capacity

1,165 kg (2,570 Ibs) |

2 person
250 kg ( 55_-1 Ibs)

—

200 kg ( 441 Ibs)

ENGINE

Tvpe

Four-stroke cv-cle, wat;r-codcd, SOHC

Number of ¢ cylinders

4

Lu!g_r]{: ation sy ste_m_ o

Wet sump

Bore
Stm ke
"~ Pistan dls:placement

62,0 mm (2,441 in}

B6.0 mm (2.598 in)

797 cc '[‘.':_I'n’]l {43 6 cu-in}

| Compression ratio

8.7:

Carburetor

Air cleaner

MIKUNI 32F’HD,singlE

Polyurethane foam element




o ammfis LJ80 LJBOV
~ ELECTRICAL

lgnition timing 10°B.7.D.C. helow 850 rpm —_—

Standard spark plug INGK BPR-SES arNIPPON DENSO W1 BEXR-U| e
 Starter = I".I'Eagnmlr: shift type e

Generator 1 Alternator _—_—

Battery sz = 12V, 45AH/20 hours -

Headlight 12"u" 50/40W -_—

Turn signal light 12V, 23W (32 cp) —

Combination light 12v, 8W( 3ep) | = —— ]

Transmission type

4. furward all svnchrumesh 1 reverse

| Transfer gear box type

2-speed constantmesh

" Seat helt indicator light 12V, 3.4W -—
~ Tail/Brake light 12V, 8/23W (3/32 cp) i
Side turn signal light a 12V, 8w s oW
" Licence plate | Ilg_t]_t__ 12V, 10W (4 cp) -—_—
 Back up light 12y, 2w —
Room light 12V, 5W =
Meter pilot lights 12V, 3.4W _ o
 Mainfuse 30A SR
" Fuse box 10A, 15A, 20A g =—=—===u |
Brake system warning light 12V, 3.4W — =
POWER TRANSMISSION
_ " Clutch type T Dw,sfrElEdmc - ]

| Final reductmn ratm 4.566
Gear ratios: Low | o 3.835 N
» 2nd | 2389
d 1543
Top 1.000 i
_ reverse | 4.026 g |
Transfer gear ratios: —
Low range 2571 -_—
High range 1.563 -
Overall reduction ratios - ) —————
Low range: Low 44,924 :
~ 2nd 27.635 T
3rd 18.073 -
Top 11.715 O —
Reverse 47,170 ]

—12 -



T|re pressure: Front {Unladen)

Rear {Unladen) a

T _Models

Vi i LJBO LJaav

High range:  Low 27.297 -—
2nd 16.792 ] e
3rd 10.882 - —
Top 7.119 —
Reverse 2B.662 o —

| WHEEL AND SUSPENSION B

Tire size: Frunt and rear 1655R 16 - —

1.20 kg/em* (17 pS.IH12ﬂ kF‘a}
1.60 kg/em* (23 psi){ 160 kPa)

Front {Laden)
Rear {Laden)
~Suspension type:

1.40 kg/em* (20 psil (140 kPa)

2.00 kg/cm® (29 psi}(200 kPa) |

Front Leaf spring =
Rear Leaf spring i
STEERING
Turning radius 49 m {16.1 fy) I
Steering gear box o : Ball nut -_—
| Toe-in 1~5mm (0.040~0.196 in) -—
Camber angle B & EgptEe—an =
Caster angle S
Trail | _10mm_ (0.40in) -—
King pin angle g° i

BRAKE SYSTEM

Type 4-wheel, hydraulic e
'W'Heel brake, Front two-leading =

i Rear Leading and trailing [E——
Parking brake Internal expanding on propeller shaft _-—
CAPACITIES
Cooling solution dBlit (B.O/B.7 US/Imp pt) e T o
Fuel tank 40 lit  {10.6/8.8 US/Imp gal) SE——
Engme oil 3.0lit  {6.3/5.3 US/Imp pt} .

Transmission oil

Differential gear box oil

Transfer-gear box oil

1010t (2.1/1.8 US/Imp pt)
131t (2.7/2.3 US/Imp pt)

D9t (1.9/16 US/Imp pt}
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1<, Locations of Body Number and Engine Number

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

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

Fig. 1-7. Location of Boady Ma,

Fig. 1-8. Location af Engine Mo,

— 14 -



1-5, Standard Shop Fracticcs

1

Protect the painted surfaces of the body,
and awvoid staining or tearing the scats.

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

jacking, be sure to place the safety staml
urder the axle to suppert it in stable condi-

When werking on the fenders and ssats, be tion,

sure ta eovet them up with sheets.

2, Disconnect the negative terminal connection
of the battery when workimg on any clectri-
cal part or component. This is necessary for
avoiding eclectrical  shacks and  short-cir-
cuiting, and is very simple to accomplish;:
merely loosen the wing nut an the negative
terminal and separate the cable from the
terminal past.

3. Inraising the front or rear end off the teor
by jacking, be sure to put the jack up against
the center portion of the axle housing.

ST

Illlllll Ffi
---"

--\.-_

Fig. 1-12. Rrar zide

5. Hawve wheel chocks for ready use in the shop.
Chock the wheels securely when raising one
cnd of the machine,

Fiy. 1-10. Hosr sice

=i =



10.

11,

12.

Orderfiness is a key to successful overhauling,
Trays, pans and shelves are nesded Lo set
aside the disassembled parts in groups or sets
in order o aveid confusion and misplace-
ment. This is particularly important for
gngine over-hadling.

Have an hand the liguid packing—SUZLIKI
BOND Mo, 4 {59000-31030) = for ready
use, This packing dope is an essential item
assures leak-free [water and oil) waorkman-
ship.

Each balt must be put back to where it was
taken from o Tor which it is intended. Do
nat depend an your hunch in tightening the
bolts for which tightening torgue values are
specified: be sure to use torque wrenches on
those balts,

It is advisable te discard and scrap gaskets
and 0" rings removed in disassernbly., Use
new ones in reagsembly, and try not 1o
econamize gaskels and "0 rings.

Use of Genuine SLZLIKI parts i3 imperative.
Lse of imitalion parts is a big gamble on
safoty and  performance.  Use Genuine
SUZUEKD parts ard live up to the trust vour
customer places on you,

Special tools save time and ensure good
workmarnship:  They are svailable from
SUZUKIL  Use them where their use is
specified. Moreower, your own safety
is assured by the use of special tools in many
of the disassembly and reassermbly steps
Refer ta the contents of this MAMNLIAL as
often as practical, and do each job right as
prescribed.

Mo.1 Mo 2 Ne.3 Mood

Fig., T-13. Ergire vplinder numbers

— 16—



1-6. Special Taols

Special tools assure three things: 1) improved workmanship; 2} speedy execution of jobs for which they
are meant; and 3} protection of parts and components against damage. Here are the special toals pre-
sceribied for the Model LJBO and L4800

1, |2 0281477310 3.
r-'-.ﬂ“lﬁ- sTaz0
ﬁ -
H

[H
a6 b rain

181 Walve gquile & walve gtam seal

liand|
DQ'DIE-‘I 451ﬂ . gl 'n":llll.-l'EESIﬂu weal insmaliar ariach- {]99154451(]
Walve lifter il "T:lr':lt yuide instal ler attachmien Valve guide remeover
4 5. e
39 16-146 20

= - -
e

S EEE A

Valve guide reamer
(&) 7 mm dig,

(8) 12.0 mm dia. 09916-84510 09916-97310
() Handle Forceps Flywheel stopper
7. 8 g, ) |
et
#*
09915-47310 O094916-7 7310 09915-77310
Ol filter wrench Piston ring compressor il pressure gauge
10, 1. iz ]

0891564510 08815-67310
Compression gauge Wacuum gauge

09930-401 13
Camghaft lock holder

-17



13.

QEE14.2451 8

-

08350-14520

93014950 T Calivkdar biagd Lol &
Spark. pluy wrench set

lal Plugwrarcn Bl Universal joine

IC T handla

00 14 mm secket wrench

(El 17 men soskal wransh

09900 25002
Pocket tester

T

22,

09911-70120
Hexagon wrench & mm

09 13-75520
Ditferential front autar
race installa_r

Ll

CHEEG0.- 14530 W
-

14,

o KR 74520

089 10-34510
Fiston pin puller

099002 /003
lgnition timing tester

20.

(887 -0
Bearing puller

0991380111

Bearing installer

— |E—

18,

21.

| 24,

OaG00-09002
Lhock driver set

ODo00-28 106
Electro tester

08913-75510
Differential rear outer
race installer

059913-85210 [
Bearing installer




25 26, 27,

W =

0991 3-85230 .
Dritferential side bearing ~ 09800-06107 09900-06 108
Femmover Jig Snap rinyg plivres fopening typel | Snap ring pliers {closing type)
28, 79, 30.

N8972-56131 089824-4G6310 Du922-65122
Bearing installer Front axle installer Transfer input shaft puller
31, ) [
0992275220
08922.66010 Differential pre-road 089228581
Rear axle shaft remover checking tool Spring pin remover
34, 36,
09923-57910 09940-53111
08522 36310 Differential side bearing Differential side bearing
Clutch center guide adjuster turmer installer

19




37, 3B, ! 39,

i

Y

N

09924-36320
Bevel pinion mounting o042 165810 0e943-35511
o durmnmy Sliding harmmer Front drum remover
|40, |:1 1. a2,

A

Q98922-35210 ! 09584103610 ' 09922-45810

Universal joint disassembling B x 10 mm Hexagon Clutch releass shatt
tool set combination wraneah bugh remover

P —

|4C'I. 44, 45,

09900-27301 09a00-27311 Goo00. 20803
Timing-light {D.C. 12} Timing light {Dry cell type) Thickness gauge

a0 —



1-7. Required Materials

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

Ref, :
No. Material
1 GOLDEN CRUISER 1200
Y "anti-freezs and Summer Coolant™
(D0000-24120)
| 2 SUZUKI SBUPER GREASE A

{99000 25010)

q. | SUZUKI GREASE SUPER H
© | 19900025120

4. | SUZUKI BOND {No. 4}
(99000-31030)

Llsa

Additive to engine cooling  tor
improving cooling efficiency  and
for protection of wet walls against
rusting.

® For locations indicated in the
saction dealing with the slarter
motar, [

& Clutch release bearing retainer.
& Clutch relesse shaft bushing.
*  Transmission oil seal,
&  [Differential ail seal. |
* Steering column.
®  Gear shifting control lever bush-
ing & seat.
» Door window regulator.

®  Stearing tie rod |ever bush.

Special grease intended for use on
constant velacity joind.

» For top and bottam maling
faces of transmission case.

a  For other locations specifically
indicated in the text of this
rmanual,

Se—




| Ref. Material W

Mo,

# For grease nipples on propeller

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

B, THREAD LOCK CEMENT & Timing helt inside cover bolt
(99000-32040) | = Drive bevel gear balt
SAE 75W B0 ~ B5 | = Transmission case

1.0 1tr. 12.12/1.76 US/imp. pL.]
#  Transmission gear and bearing
# Transfer case

7. | GEAR OQIL 0.9 lero 01.80/1 60 US/mp. pt.)
© & Steering gear box
SAE =90 ¢ [Dhilferential gear box [(Hypaid
gear nil}

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

B SUZUKI LOCK SUPER "103K" s Reduction driven gear 20 the |
= (99000-32030) s Third drive gear ansrmission |

eonter shatt,

q WHEEL BEARIMNG
: GREASE
| SUTUKI SUPER GREASE
10. |90000-25030)

Front wheel bearing
Rear wheesl bearing

Propeller shaft universal joint
spider bearing

= For angine ail pan: 2.0 litres
(6.34/5.28 US/Imp. pt.} far
pericdical oil change but 3.5
litres {7.39/6.16 US/Iimp. pL}
) for refilling at the time of engine
4-5STROKE ENGIME (311 averhauling,

‘ * Crank jourmal hbearings  and

thrust plate.
o . *  Cannecting-tod big-end and
Propar ail viscosity chart grall-end bearings.
| &  Camshalt journals and  thrust
. plate,

Rocker shafts,

Oil pump gears,

Pistans and piston rings.
Engine oil seals,

Walve stems,

. 10W-30, 10W-40 ve st
Accelerator, choke and clutch
o i R o ) s
‘ I Wiﬂjﬁ“%ﬂﬂ? w s i

L BN R BE BN B

Parking brake cable,
& Accelerator, brake and clutch

:;D iﬂ = 1=D ' : " ik} pedals,

=l =il = 4a0 5':' 8} T3 HO 40 °F & [} - : P

[ —3aH—r¥—23-131— 12”—7:' |1| |-l:' (100 (16 1210 {27 (221 101 - Diﬂi?:ill'&?ﬁi d:'grhll'lgﬂ‘i
Temperature aeat:




2. TROUBLE SHOOTING
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2-1. Engine

Complaint

Possible causes

Poor starting

Startar will not run

1.
2.

0 wd O O 45 L]

Main fuse is blown off,
Contact is not closing in main switeh, or
this switch is open-circuited,

. Bun-down battery,

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

, Loose battery cord connection.
. Dpen in field or armature circuit ot starter,

Mo sparking

L ¥

~ M 1 B ]

[ T S )

1

Defective spark plug.

. Short-circuit [grounded) fault in high-

Lansion cords.

. Cracked rotor ar cap in distributor,

. Burnt breaker contact points

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

, Centact is not closing positively in main

switch, or this switch is open-circuited.

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

Faulty intake and exhaust systems

D 0g ~ 0 4h & b R —

, Carburetor needs reacljustment.

. Fuel pump iz not disharging adeguately.
. Clogoed air eleaner.

. Defentive choke mechanism.

. Lonse intake manifald.

. Caburetor is dirty and clogged.

. Float level out of adjustment,

. Clogged fuel hose,

. Mot enough fuel in the tank.

10.

Clogged exhaust ports,

Abnormal internal condition in engine

%

Ruptured cylinder head gasket,

2. Valve clesrance out of adjustment.
&, Weakened or broken valve spring.

4.

5,

Looge manifold, permitting air to 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.

Adjust the gap, or
replace,
Repair or replace

| defective cords

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

3¢t right, or replace,
Adjust as prescribed.
Replace.

Adjust as prescribed.
Replace,

Clean, or replace,
Repair or replace,
Retightsn.

Dizassemble and clean.

Adjust as prescribed.
{Clean ar replaca.

Rafill,
Clean.

Heplace.
Adjust az prescribed.
Replace,

Retighten and, as neces-
sary, replace the gasket.
Heplace worn rings and
pistons and, 45 Necessary,

Febsare.

160

152
13

136

124
125

125
1267

128
176

128
128
a7

| 102
87

oy
o

&1

;1 ==



Complaint

Passible causes

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

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

Mot anough powar

Inadequate compression

- Walves not seating tight.

- Valve stems tending to soize.

. Broken or weakened valve spring.

. Pistan rings s2ized in grooves, ar
brrcaboer.

. Worn pistons, rings or cylinders.

o fa L ] —

h

7. Leaky nylinder head gasket.

Improperly timed ignition

1. lgnition timing out ot adjustmant.

Defactive spark plug,

Z.

3. Breaker point gap oul of adjustment,

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

corractly.

Fuel systam out of ordar
1. Clogged carbiuretor,
 Defective fuel pumgp.
. Clogged fuel filter,
 Choke wire working erraticallby,
. Float level aut of adjustment,
. Clogged fuel pipe,
. Clogaed fuel tank outlet.
. Loose jaint in fuel systern,

0 ~J M (7 £ L kd

Abnormal condition in air intake system

1. Air cleaner dirty and clogged.

2. Paor returning motion of choke valve,

Clogged exhaust systam
1. Muffler iz clogged with carbon,

Overheating tendency of engine

1. [Refer to the section entitled “over-

heating.”}

Others
1. Dragging brakes.
2. Slipping clutch.,

. Walve clearance out of adjustment.

Remedy IF‘ﬂﬂ&
Replace. 7080
Repair or replace, RO
Replace. 02
Replace.

|
Adjust as prescribed, B
Repair: ]
Replace.
Replace. 61
Replace,

Replace worn parls and, g4

a5 nacessary, rebare,

Replace,

Adjust as prescribed, 128
Adjust the gap, or rmlau&.‘%"z-'ﬁ
Adjust or replace. 170
Repair,

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

{ Pudjust, g7
Acljust, ap
Clean or replace,
Clean,
Retightan,

[

Clean ar replace, | 102
Repair, adjust or replace. | o7
Clean. |
Adjust as prescribed. 232

| Adjust or replace. 167

- ]

— 2%



| Complaint

Sudden drop of speed
in high-speed cruise

Possible causes

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

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

4. Defective condenser.

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

B. Leaky high-tension cords,

7. lgnition timing out of adjustment.,

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

Abnormel condition in engine
1. Loss of comprassion pressure due to
leaky cylinder head gasket,
2. Compression pressure too low because of
WoEn pistons, rings, oylinders or burnt
valves.

Engine not respanding
quickly to padal con-
trol in picking up
spaad

| Remeady

—
Faggal
| Addjust as presoribed. 128 \

Abnormal condition in electrical system
| 1. lgnition timing out of adjustment.
2. Defective spark plug, or plug gap out of
#ljustment,

3. Leaky high-tension cords for some oylinders,

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

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

3. Ajr cleaner is dirty and clogged.

Abnormal condition in engine

1. Exhaust porls dirly with carbon,
2. Muffler clonged with carbon,

3, Compression pressare o e,

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

7. Bearings tending to seize.

Acljust as prescribec, 125

Replace,

Replace, 126

Heplace, 126

Heplace,

Adjust az prescribed, 128

Agdjust as prescribed. B

LClran, a7

Replace.

Replace. ,

Feplace and, as necessary,| 25

rebare,

Adjust as prescribed, 12B

Replace, or adjust as pre- 12142"5
| stribed,

Replach,

Adjust or replace, 121%

Replace. 126

Adjust as presoribad. B

Clean, H4

Clean or raplace. nz

{lean,

Clean,

Replape warn ninning 25

parts, or rebore,

Repair. | &o

Mdjust as prescribed, Ed

Feplace and, as necessary, 63
rebare,
Beplace.

— 2



Complaint Possible causes Ramady Fage
Erratic idling Abrormal condition in ignition system
{ 1. Ignitign timing cut of adjustment. Adjust as prescribed, 128
2. Defective spark plug, or plug gap too large. | Replace, or adjust. 1?‘;55
3. Cracked cap in distributor, there being Replace. 125
leakays inside.
4, Leaky high-tension cors. Replace,
B, Cracked rotor in distribstor, there baing Replacs. ‘
leakage ingirle,
PAbnormal condition in fuel system
| 1. Carburetor idling adjustment is disturbed. Adjust as prescribed, | ag
7, Clogged pilat jet in carburetor, Clean. 07
3. Floal level out of adjustment. Adjust as prescribed. ol |
d, &ir cleaner is dirty and clogged. Llean or replace. 102
8. &ir is being sucked in dug to loose joints or  Retighten, or replace,
hroken parts.
6. Broken carburetor packing. Replace.
Abnormal condition in engineg.
1. Exhaust ports clogged with carbon. Clean.
2. Walve clearance out of adjustment. Adjust as prescribed. B4
3. Poorly seating valves. Repair. 5i
4. Blown cylinder head gasket, Replace, l
Abnormal detonation | Abnormal condition in ignition system
| 1. Lpark plugs are tending ta overhaat. Change plug heat value. 124
2. lgnition timing out of adjustment. Adjust as prescribed, 128
3. Detfective hreaker cantact paints. Replace. e
4, Loose connection in high-tension or [ow- Ritighten, 172
tension circuwit.
Abnormal condition in fuel system |
1. Aar-fuel mixture boo lean. Clean and adjust, | 7
2, Carburetor is dirty inside. Claar. |
3. Float level out of adjustment, Adjust as prescribed. | a%
4, Water inside carburetor, Clean.
B, Air ig leaking in through indet manitold Hetighten.
jevnt. |
Abnormal condition in enging
1. Excessive carhon deposit an piston erewns | Clean. 65
ar pylinder head.
Z, Blown cylinder head gasket, resulting in Replace.
oW COMProssion pressura,
3, Valve clearance aut af adjustrment. Adjust as preseribed. 24
4. Valves tending to seize. Heplace,
| h, Weakened valve springs. Replace.

B




| i
| Complaint

COverheating

Abnormal éngins
noise

Possible causes

Abnormal 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 et too [ow.

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

4. Clogged exhaust ports.

Abnormmal condition in cooling $ystem
1. Mot enough coolant,
2. Loose or braoken fan belt,
3. Erratically working thermostat.
4, Poor water pump performance,
5, Leaky radiator cares.

Abnormal condition in lubrication system
1. Clogged oil filter,
2. Clogged il strainer.
3. Deteriorated oil pump performance,
4. Ol leakage from oil pan or pumgp.
b, Wrong kind of lubrication ail.
B, Mot encugh oil inoil pan.

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

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

5. Woarn crankping

Maise dus ta pistons, rings, ping or cylindars
1. Abnormally worn bores of cylinders,
2. Db pistong, rings or ping,

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

G il

Remedy

Adjust as prescribed.

Change heat value,

Adjust as prescribed.

Adjust as prescribed.

Claan.
Retightern.
Cloan,

Rafill,

Adjust or replace,
Replane,

Replace,

Repair or replace.

Replace,
Clean.
Replacea,
Repair.
Change,
Replanish.

Acljuigt,
Bdjust or replace.
Replace,

Replace,

Replace.

Repair or replace.

Repair by grinding, or re- ' Ea

place crankshafu.

_Pm&.

128

1241
125

123

o7

116
114
114

1

a2
a2

232

_1_.__

EH

67
BE

Repair by grinding, or re- | g7

place crankshaft.

| Rebare to next oversize of g3

replace.

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

Replace,
Replace,




Complaint

Possible causes

DOthars
1. Excessively |arge camshaft thrust play,

2. Excuessively large crankshaft thrust clear-

ANCE.,
3. Valve clearance too large.
4. Mot enough engine ail.

Excessiva anging oil
consumption

Replace,

Replenish,

N T
High fuel consumption Abnormal condition in ignition system

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

3. Breaker point gap maladjusted.

4. Wrang heat value of spark plugs.
b, Cracked distributor cap or rotor,

Ahnormal condition in fuel system
1. Float |evel set too high.

4. Fuel leakaga from tank, pipe or carburetor.

3. Erratie returning action of choke valve.
4. Pilet screw set incorrectly.

8. Clogoed breather in carburetor.

6. Air cleaner is dirty and clogged.

Abnormal condition in engine

1. Leakage of combustion gasos from eylinder

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

Others
1, Dragging brakes,
2, Slipping clutch.

Replace.

Replace,

Clean.
Clean or replace.

Retighten, or replace head

Remedy Page

i)

Adjust as prescribed. GE
| Adjust as preseribed. 84
92

Adjust as preseribed. 128
Adjust or replace. 128
: 124/
Change heat valye, i
125

Beljust as prescribed, | o8

Repair or replace,

Repair and adjust. g7
Adjust as prescribed. I a9
102

0il leakage
1. il drain plugs loose,
2, Loose oil pan securing balts.
3. Broken oil pan gasket,
4, Leaky il seals.
5, Blown cylinder head gasket,
B. Ohl Tilter malpositioned or [oose.

“0il pumping” {Qil finding its way into
combustion chambears.)
1. 0l rings are worn o broken.

2, Piston ring end gaps are nat staggered as

preseribed.
3, Badly worn ring groowes.
4. Worn pistons or cylinders,

R -

gasket.
Repair, GO
Adjust as prescribed. i
Adjust as prescribed. Faz
Adjusl or replace, 157
Fatighten,
FRelighten,
Replaca, | |
Replace.
Replace, '
Set the pump right, or re- |
tighten mounting bolts, |
Feplace, h
Reposition rings. 73
Replace pistons s
Replace pistons and, as &4

| Necessary, rebare. |

1



|
Complaint Possible causes Remedy Page
—_—
il leakage along valve stems
1. Defective valve stem oil seals, Heplace.
2. Badly worn valves or valve guide bushes. Replace. 57 |
2-2. Carburetor
Complaint Possible causes Remedy | Page
[ i
Fuel overflow from 1. Float valve is worn o dirty with forgign Clean or replace. a7
carburetor rnatter. |
2. Float level is set too high. Adjust as prescribed. 2l
3. Float is ruptured and contains some fuel. Replace.
4. Broken or otherwise defective gasket. Replacu,
5. Laose float chamber securing screws. Fetighten,
6. Fuel pump discharge pressure too high. Adjust.
2-3. Exhaust and Mulfler
| Complaint T Possible causes Rennedy Fage
Poor muffling per 1. Loose exhaust pipe connection. Retighten.
formance 2. Broken muffler gasket, Replace.
3. Broken mamifold, pipe or muffler, | Repair or replace.
[ 4, Exhaust manifald loose in place. Retighten.
5. Interference between body and mutfler. Repair, eliminating any
contact.
24, Clutch
| Complaint Possible causes Remedy Paga“
Sligping 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 exeessively worn. Replace. 1bb
4, Weakened diaphragm spring. Replace.
5. Distorted pressure plate ar fhywheel surface. | Replace. 1539

G. Mot encugh play of clutch pedal.

Adjust and, as necessary,
replace clutch facings.

165

a0 —



Complaint
Dragging clutch
[

Clutch vibration

Moisy clutch

Grabbing clutch

Possible causas

2.5, Tramsmission

! Complaint

Gears slipping out of
mesh

Gears refusing to dis-
| Bngaoge
1

-

Remedy Page
1. Excessive clutch pedal play, Adjust as prescribed. 187
2. Weakened diaphragm spring, or worn spring | Replace.
tip.
3. Damaged ar worn splines of transmission Replace. 156
input shaft.
4. Frant input shatt hearing worn or braken, Replace. 156
9. Excessively wobbly clutch dise, Replace,
8. Clutch facings braken or dirty with ail. Replace.
1. Glazed [glass-like] clutch facings. Repair or replace,
2. Clutch facings dirty with ail, Replace,
3. Waobbly clutch dise, oF poor facing contact, | Replace.
A, Weakened torsion springs {in eluteh dise). | Replace,
&_ Cluteh dise rivets loose. | Replace the diso,
&, Distorted pressure plate aor flywheel surface. | Replace. 10
| 7. Weakened angine mounts {cushion pads), Retighten or replace,
1. Worn or braken release [lhrow-out) bearing, | Replace. 156
2. Frant input shaft bearing worn down, Feplace, 156
3. Excassive rattle of clutch cisc hub. Replaco the dise. 158
4. Cracked clutch disc, Replace. |
- B. Pressure plate and diaphragm spring are Replace,
rattling,
1. Clutch facings are soaked with oil, Replace,
2. Clutch facings are excessively warn. Aeplace. | BA
3. Rivet heads are showing out of the tacing. Heplace. | 155
4, Torsion springs are weakened, Replace, |
Possible causas Aemady ! PE‘
1. Distorted shift rod, Repair or replace. | |
2. Worn shift fork shaft. Replace, |
3. Worn locating steel balls, Replace,
4. Weakened springs far lacating steel balls, Replace. 172 |
oo Worn shift fork, Roplace. |
6. Excessive rattle in thrust direction of gears, | Replace.
T Warn ring or hub in synchronizers, Replaca. 171
i 8. Waorn bearings of input shaft, main shaft or | Replace. | 170
countershaft,
1. Weakened ar broken synchronizer springs. Replace,
2. Worn inner groove of synchronizer ring. Frplace. 171
4. Synchranizer ring is seized an the cone, Replace tha ring. ‘
4, Distorted shift fork shaft or shift fork, Replace.
5. Woarn shift fark. Replace,



Complaint

Poszsible causes

Excessive gear noise

o GaF P =

. Mot enough oil in transmission.

. Defective synchronizer.

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

Hard shifting

2-6. Differentials

=] O A b Cd P

. Clutch pedal play too large, resulting in a

“dragging clutch.”

, Clutch disc facings are worn.

. Clutch disc facings are dirty with oil.

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

. Worn synchronizer sleeve,

CWorn synchronizer hub.

Complaint

Possible cansas

E-Elﬂ;ing noisa

Remedy Page |
Replenish. 176
Replace.
Replace, '
Aeplace. 170
Adjust as prescribed. 157
Replace, 155
Replace,
Feplace.
Replace,
Replace. 171
Replace.

Remedy | Page

. Insutficient or wrong kind of gear oil.
. Impraperly shimmed side bearings or pinion

. Improper mesh of drive pinion with ring

. Excessive backlash due 1o worn side gear

thrust washer and pinion thrust washer,

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

Replenish or change,
Adjust as prescribed.

Adjust or replace,
Adjust or replace.

Replace.
Replace,

205
189

202

198

Breakage (casa, gaars, 1
bearings, etc. ] 2
bearings.
3
gear.
4
b
&
Gear noise 1

. Maladjusted backlash between drive pinion

and ring gear.

. Damaged gear teeth or impropar meash of

drive pinican and ring gear,

. Improper tooth contact in the mesh be

tween drive pinian and ring gear.

. Insuffigient or wrong kind of gear ail.
. Ring gear wabhles whean turning, or ring

gear securing bolts are loose,

. Broken or otherwise damaged teeth of side

gears or differential pinion gears.

Adjust as presoribeacd.
Replace or adjust.
Adjust as prescribed.

Replenish ar replace.

Replace, or retighten,

Replace,

2m
1849
202

| 205

. {Constant noise]l Insufficient or wrang

kird of gear oil.

. [Constant noisel Damaged or worn bearings

ar barne parts.

. [Moise during coastingl Damaged bearings

of rear drive pinion.,

. (Moise during turningl Broken bearings

on axle shafts,

Replenish or change,
Replace.
Replace,

Heplace.

205

3z -



2-T7. Propeller Shafts

[ Complaint Possible causes Remedy | F‘3|;5|
| Vibration and noise 1. Broken ar worn bearings of universal joint Replace, 101
spider. [
2. Distorted propeller shaft. Replace. | |
4. Unbalanced propeller shaft, Replace, I
I 4, Loose propeller shaft, Retighter. |
Maisa oceurring at 1. Warn ar damaged universal jaint. Replace. 181 |
standing start ar 2. Wern propeller shaft splines, due to lack i Replace, 181
during eoasting of lubrication,
' 3. Laose prapeller shaft. | Retighten,
4. Loose flanged yvoke of unlfrial Jent, | Retighlen, _LJ
2.5 Brakes
Complaint Possible causes Remedy Fage
Mot enough 1. Brake oil leakage trom brake lines. Locate the leaking point
traking force and repair.
2. Drum-to-zhoe clearance out of adjustment. | Adjust as prescribed. 232
3. Overheated brakes. Determing the causse or |
overheating, and repair.
4. Poor contact of shoes on brake drum, Adijust for proper contact.
5, Brake shoes stained with ail or wet with Replace. 231
water,
G, Badly warn brake shoe linings. Replace. 711
Uneven braking 1. Shee limings are woet with water or stained Clean or replace., 23
{Erakes not working with oil in some brakes,
in unison.} 2. Drurm-to shoe clearance out of adjustment Adjust as prescribed, X
in same brakes,
3. Drurm is out of round in some brakes. Replace, 230
4. Wheel tires are inflated unegually. Inflate equally. 722
5. Defective wheel eylinders Repair or replace,
B, Disturbed front wheel alignment Adjusl as prescribed, ?ﬂ
Pedal stroke too large 1. Drum-te-shoe clearance out of adjustment,  Adjust as presoribed. 232 |
2. Air trapped in the brake oil circuil. Bleed air out as 231
presoribed. |
{3 Brake pedal improperly adjusted. Bdjust as prescribed, 23z
4. Brake oil leakags. Locate the leaking point
and repair.
B. Mot enough oil in the brake fluid reservoir, | Replenish. 232
6. Excessively warn brake drums. Replage. 230 |
7. Distorted or poorly contacting brake shogs. | Repair or replace,
B. Defective eup in master eylinder. Aeplace.
8, Worp brake shoes, Replace, | 231

— 33



| Complaint

| Dragging brake

I .

Pedal pulsation
IPedal pulsates when
| depressed [ar braking.)

Braking noise

29, Front Suspension and Steering Syslem

Complaint

Hard steering

Wobbly stearing
wheel

Possible causes Femedy Fage
1. Clogged return port in master oy linder, Clean.
2. Braka shoes improperly mounted on Repair,
backing plate.
3. Weakened ar broken relum springs in the Replace.
brake.
4. Defactive wheel cylinders, Repair or replace,
6. Sluggish parking-brake cables or linkage. Repair or replaces.
B, Brake shoes improperly adjusted. Adjust as prescribexd, 232
1, Damaged or out-of-round brake drums. Regplace. >an
2. Damanged wheel bearings. Replace.
3, Distorted steering knuckle or rear axie Replace.
shafts,
1. Glazed shoe linings, or foreign matters stuck ' Repair or replace. 2m
to linings,
2. Woarn or loose shoe linings. Replace. a3
3, Broken frant whesel bearings. Replace.
4. Distorted or loose hacking plales. Replace, or retighten
securing bolts, |
Possible causes Ramesdy | Fage
1. Wheel tires nat adequately inflated. Adjust the prassura. 223
2. Tie rod ends tending to seize. Aeplace.
3. Linkage connections tending to seize. Regair or replace.
4, Steering gearbox out of adjustment, Adjust as preseribed, ey
5. Unevenly worn steering shaft bush. Replace,
6. Poorly lubricated or worn joints in linkage, | Lubricate or replace.
7. Disturbed front whael alignment. Adjust as prescribed. | 2
1. Wheel tires inflated unegually. Adjust the pressure. |
2. Wabbly whesls, Repair or replace.
3. Large difference in tire diameter between Replace.
right and left wheals,
4. Lanse hub nuts, Hetighten, 22z
5. Damaged or warn wheel bearings. Beplace.
G. Worn or loose tie rar ends. Replace or retighten.
7. Steering gearbox out of adjustrent. Adjust as prescrined, #2
A. Steering gearbox mounted |oose. Retighten,
9, Warn steering center |ever, Heplace.
10. Warn steering knuckle nil seal. Feplace, 2
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ik Fing gear. plunging motion,
3. Woarn bush. Replace,
4, Wrong pinion plunging position, Acjust.
5. Worn teeth of ring gear. Replace.

| Complaint Possible causes Remeady Pﬂg:
Stearing wheel 1. Unevenly worn whesl tires. Replaca,
| pulling to ona 2. Brake dragging in one road wheel. Repair, 232
side 3. Wheel tires unequally mflated, Adjust the presire, 227
4. Worn or distorted link rods. Heplace.
: 3. Disturbed fronl whesl alignment, Adjust as prescribed, 224
|
Shocks coming to 1, Tire inflating pressure too high, Reduce Lo the specifica- | 2o
steering whaal | tion.
| 2. Poor shock absorber performance. Replace.
i 3. Differences in tire diameter amount the Addjust, |
| four road wheels,
| 4. Waorn steering linkage connections. Replace, |
3. Waorn or broken front wheel bearings. Replace.
6. Lonse front wheel, Retighten, 297
7. Stesring wheel loose in place, Retighten the nut, ‘
Rapid wear or uneven ! 1. Wheel tires improperly mflated, Adjust the pressurs. el
wear of wheel tires 2, Differances in diameter among the four Aedjust ar replace.
tires,
4. Worn or loose road wheel bearings. Replace.
4. Wabbly wheel tires. Repair or replace.
5. Wheel tires improperly “rotated™ 1o result | Adjust, 223
in unbalanece.
g, Disturbed front wheel alignment. Adjust a5 prescribed. 224
Steering noisa 1. Loose bolts and nuts, Betighten,
- 2. Loose leaf spring seats. Retigh e,
3. Broken or otherwise damaged wheel Replace,
bearings.
4, Worn or sticky tie rod ends. Replane, .
5. Linkage jaints needing grease, Lubricate or replace,
R — SR W—
2-10. Starting Motlor
Complaint Possible causes Remedy |Page’
Starter runs but 1. Worn pinion of starter clutch. Replace. |
pinion will not mesh 2. Defective splines, resulting in sticky pinign | Repair or replaco.



Complaint

Starter will not run
at all, or runs but
runs oo dow to
crank with full
force,

Startar does not
stop running.

Possible causes

Remedy

Battery trouble
1. Poor contact in battary terminal con-
necLion,
2. Loose grounding cable connection.
3. Battery run down,
4, Battery voltage too low due to battery
deteriaralion,

lgnition switch trouble

1. Poor contacting action.

9. Lead wire socket loosge in place,

3. Open-circuit between ignition switch and
magneal switch.

Magnet switch trouble
1. Lead wire socket loose in place.
7. Burnt contact plate, or poor contacting
action,
3. Dpen-<circuit in pull-in eoil.
4. Open-circuit in heldimg coil.

Starter proper trouble

. Burnt commutator.
. Dpen<ircuit in armature winding.
- Waorn-down starter,

B

. Brushes are seating poorly of worm down.

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

Repair or retighten.

Retighien,
Recharge.
Replace.

Replace,
Retighten.
Fepair.

Retighten.
Replace, or repair.

Replace.
Replace,

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

Repair ar replace,

137
136
| 136

— 3=

2 Sharl-circuit betwesn turns of magnet- Replace.
switch cail {layer short-circuit).
% Failure of relurning action in ignition Replace,
| aniteh. |
2-11. Alternator
Complaint | Possible causas Remedy | Fage
| Battary quickly 1. Loose ar broken “W"' belt. Adjust or replace. 114
becomes over- 2. Open-circuit in stator winding. Fepair or replace. 146
discharged. 3. Open-circuit in rolor winding. Repair or replace. | 145
A, Excessively worn slip ring brushes. Aeplace. 146
. Weakened brush sprindgs. Replace.
@, Regulator setting too low. (Regulated Adjust as prescribed. 147
voltage 1oo low.) |
7. Poor cantacting action of low-speed point Repair, 147
in regulator,
B. Fused high-speed contacl point in regulator.|  Repair, or replace, |
| Ll P — .



Possible causes

Complaint Remedy Paga
9, Improper acid concentration in or low level! RBeplace, or replanish, 150
of battery electrolyte.
10, Detective battery cell plates, Replace the battery.
11. Insufficient contact in battery terminal Clean and retighten, 157
connection,
12. Open-circuit betwesn two “F* terminals HRepair. 142
{one on regulatar and the other on alter
natorl, or high resistance.
13, Excessive electrical load, Mihvise the user to
CEONGmIZe.
Battery tends to 1. Regulated voltage set too high. Adjust as prescribed. 117 |
become overcharged. 2. Poorly grounded “E” terminal of requlatar. | Repair. 147
3. Dpen-circuit in voltage regulator pressure Feplace.
cal,
4. Fused low-speed point of regulator. Repair ar replace.
&, Poor contacting action of high-speed point Repair or replace,
of regquiator.
6. Open-circuit or high resistance between two| Repair. 142
"M terminals (one on alternator and the
other o regulator}.
Alternator noise 1. Warn, loose or otherwize defective bearings.| HReplace, |
2-12. Wiper Mator
! Complaint Possible causes Remedy Page

Wiper will not run.
1

[ =1

A

. Fuse is set loose or blown off,
Ancomplete metal-to-metal contact in con-

MHGLOr.

Warn or flosting brushes,

. Dvirty ar burnl commu tator.

. Short-circuited or fused field coil,

. Looss terminal connention an wiper switch,

Tighten or replaces.
Repair,

Replace ar repair,
Repair or replace.
Replace.

Rapair,

Wiper will not stop
FLITT M.

Wiper stops at
wWrong position,

Poor wiping sction,

[ o

[ L

. Defective wiper switch.

Amproper wiper arm satting,
- Cover plate incorrectly positiened in place.

, InsufTicient pressure af wiper arm,
. Deterioreted or hardened blade,

. Blade impraperly sat.
Windshield dirty with oil,

a7

Repair or replace.

Repair,
Repair.

Feplace.

Replace.

Repair or replace,
Clean.




2-13. Fuel Meier

Complaint Possible causes Hemedy Fage
[
Faulty metar 1. Incomplete metal-to-metal contact in | Retighten.
ind ieation terminal connections.
2, Defective recener gauge due to burnt paint | Replace.
| or defarmed bimetal element.
3, Erratic float movement. Repair or replace.
|~ 4, Defective grounding (tor float and gauge). Repair,
Mo indication 1, Open-cincuit, Repair. 250
2. Open-circuited heat wire. Replace,
3. Burnt point. Replace.
4. Deformed bimetal element. Replace,
‘ 5. Open-circuiled resistor. Replace,
2-14. Turn Signal Lighis
Complaint Possible causes Remedy Page!
Flashing frequency 1. Lights are imperfectly grounded. Repair.
is higher on ona sida, 2. Lights of wrong watt ratings are used. Replace,
or flashing occurs 3. One of the light bulhs is blown on right Replace.
only on one sida, of left side or on front or rear side.
right or left, 4. Detective turn signal relay, Replace.
5. Open circdit or high resistance between Repair,
switch and lights.
Mo flashing on occurs 1. Blown fuse in turn signal cireuit. Heplace.
on both sidas, right 2. Dpen-circuit or high resistance between Hepair,
and left battery and switch.
3, Defective 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. One of the lights on right or [eft side or Repair,
sides, on front or rear side (s poorly grounded.
3. Supply voltage is too low, Recharge the battery, 152
4, Fuse sat loose in place, resulting in poor Repair of 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.
toa high. specification are used. 5
2. Defective flasher, | Replace.

18—




2-15. Spesdomeler

| Complaint Possible causas Remedy Page
1
Faulty indication 1. Damaged speedometer drive or driven gear. | Heplace,
2. Defactive driva cabla, Replace.
3. Drive cable incompletely of improparly Sat right,
tied into the meter.
4. Defactive speedometer, Feplace. |
Speadomeater noise 1. Inadequately lubricated or detective cable, Lubrricale or replace, [
2. Mot cnough oil in transfer, Replenish, | 18H |
116, Water Temperature Meter
Complaint Possible causes Remady Fage
Faulty indication 1. Incomplete metal to-metal contact in Repair and tighten,
terminagl connactians.
2. Heceiver gauge defective (due to burnt Replace.
paint of deformed bimetal elernent).
3. Defective temperature gauge. Replace.
Mo indication 1. Open-circuil. Repair 113 |
2. Defective receiver gauge {open-circuited Replace.
heat wire, deformed bimetal element or
pinter].
| 3. Defective temperature gauge. Replace. |

2-17. (vl Pressure Warning Light

' Complain | Possible causes Remedy ‘F'age|
Turning ignition ‘ 1. Light bulh is blown. Feplace.
switch on (for engine 2, Blown-off fuse, Replaco. |
starting) does not 3. Defective oil pressure switch. Heplace. |
light this light. 4. ODpen-<circuit betwesn light and ignition Repair.
switch,
5. Open-circuil between |ight and pressure Repair, | |
switch,
Light remains 1, Mot enough oil in engine oil pan. Replenish. 9z
burning even after 2. 00l pressure too low, Repair or replace the ES
engine starts up. P,

3. Deluclive oil pressare switch, Faplace,




2-18. Charge Warning Light

Complaint

Turning ignition
switch on [for enging
starting) does not

| light this light.

Light remaing
burning even after
‘ gnging starts up.

2-19. Hom

Complaint

| Horn will not sound
off.

La Lad BI —3

k=

Ll Pl

Poor sound quality

dd -

Possible causes Remedy Page
. Light bulb is blown, Replace.
. Blown-off fuse. Replace.
. Open-circuit. Replace.
. High resistance in circuit wire due to loose | Retighten.
connection,
- Alternator is not prodecing full outpot. Repair. 38
. Defective voltage ragulator. Repair or replace. 147
. Ground-circuit formed betweaen fight Repair.
and the battery.
Possible causes Remady Paga
. Blown-off fuse, Replace.
. Broken circuit wirs. Repair,
. Detective horn. Replace. |
: Tt . |
. Incamplete contacting action inside horn Repair.
switeh.
. Improper paint gap ar burmt paint inside Repair or replace.
the horn.
. Cracked diaghragm, Replace.
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S=d, PamoninE e P i n e e e e s 46
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3-1. Description
11 The engine s a8 watercooled, indine 4 eylinders, 4-strake cycle gasaline unit with its 5.00.H.C. [single
overhesd camshaft] vabie 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-
shafl through timing belt. Unlike conventional overhead valve [(O.H.W.) engines, this engine has na
pushireds.  Thus, drive for valves is mare direet and enables the valves to follow the crankshaft without
any delay.

Fig. 37

42



The distinctive features of this engine may be summarized a3 follows:

- Because of inlet and exhaust ports arranged for croseflow pattern, with valves located in W' type

configuration, boeth volumetric and seavenging efficiencies are very high.

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

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

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

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

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

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

deep skirts and retain greater rigidity,

. The crankshatt is a one-piece torging, and is supported by ive 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 feature,
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31 Blowby gas recycling system
Blowby gas passage is provided in the eylinder block to pass the blowhy gases from crankoase to cylinder
head. In the head cover, an oil separatar remeves oil particles from the gases before the gases are drawn

inte the air cleaner,

(1l separates for blowdry gAss

Carkuareton Vi
; o

alr cleaner
£

Fig. 3-2



3-2, Engine Services Not Requiring Fngine Remaoval

The following parts or components do not reguire engine removal 10 recaive services [replacement, inspec-

tion or adjustment):

Part or Component

MNature of Service

]

1. Spark plug Replacemeant or inspection
: 2. Distributor Replacement, ingoection or adjustment
3 E.:u;hal..;.;.t manitold Heplacement or inspection
: 4, Ol filter Replacement
g, Oil pressure unit Replacement
G, Cylingd E;*_h_e.ad COYET B Replacerment
_'."-.-E:.:n::k;; 5;1&ft Hep!meme.r.ﬁt or inspection
8. Rocker-arm - Replacement or inspection
9, Hacker-arm spring Feplacement or inspection

10. Cam shalt

Eeplacement or inspection

11, Cylinder head

Replacement or inspection

12, Radiator

Replacement or inspection

13, Coaling fan

14, Camshaft timing belt pulley

Replacement

Replacement or inspection

15, Crankshaft timing belt pulley

16, Timing belt
17, Fuel pump

18, Carburetor

(18, Intake meanifold

Reglacement or inspeclion
Replacement o inspection

Replacemeant

Replacement, mspection or adjustment

Replacement

20, Alternator |

21. Starter motor

22. Fan belt

|23, Water pump

24, Pulleys [orank, generator, Fan

25, Timing bell cover

Replacement ar inspection

Replacement ar inspection

Replacement, inspection ar tension adjustment
Replacement

Replacement

Replacerment

26. Warer hase

Replacemeant or inspection




3-3. Dismounting the Enginc

1. Lopsen two drain plugs, one on the hottom
ol radiator and one on the cylinder block, to
drain the cooling waler,

2. Disconmwet negative {—) and positive (4]
cords from the battery terminals.

3. ARemowe the lower portions of shrouwd pansl
from the radiator.

i Take down the radiator, after disconnecting
thi waler hosas from thermostatl and water
inlet pipi,

B. Disconnect 1the accelerator wire from carlu
retor by .

6. Disconnect the choke wire from corburetor
body.

7. Digconnecl the air inlul hose from caorbu-
retor body.

B, Disconnect the water hose (leading 1o the
car heater] from water inlet pipe.

8, Disconnect breather hose from cylinder head.

10. Disconnect the lead wire from waler tem-
pErature gauge. T his gauge is an the nlet
rmanifold.

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

12. From the starter motor terminals, dscon-
nect black/yellow lead wire and positive {+]
battery cord.

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

14. From the fuel pump, disconpect bad pipes
leading to fuel tank,

15. Disconnect clutch cahle from engine mount:
ing.

16. Sever exhaust mamfold from muffler by
undoing the jaint.

17. Disconpect the lead wire from ail pressure
unit terminal,

18, Undo the joint between transmission and
ENgin,

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

20, Remowve the nuls securing the engine mount-
ings 1o make the engine ready for removal.

' l'h:“-"\""'.'-,\h\xl'k#\:;. "q..l l\\_‘. “..:a.x &
i B

21, Take down the enging by operating a hoist
ingy Means.

OLNNNS

'\.‘\.l_i':'\'

L i

Thrn-.njh-mt this BMANUAL, the four cylinders
of the engine are identilied by numbers: Mo, 1,

Mo, 2. Mo, 3 and No. 4 as counted from fromt
end,

Fig. 33



3-4, Engine Disassembly

HE - -
R A TN .;k.a.\ Hfh\‘}xﬂ*‘tﬁ:f‘nx MeCiwe: dlstrlbutur aﬁErﬂIJI'l'l_
S

mowes l‘ﬁ‘*\‘f “‘”"n*”"‘n
?_:'i.'j:: .. _-I ._-._‘ .'.:. - _- G :

o

e
i

-ng..-:f

Remove fuel pump.
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i
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that maﬁwnmﬁmﬁmm
g mﬂmfrnm v;:x' A ]
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‘h.n-‘“. Sy
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w, i
'H.'k. '..-\.
T

Carry out enging disassembly in the following
EEI_'|HE|'IEEZ

Loosen drain plug and drain out engine il

Fig. 3-7

Take dessen distribator case.

Fig. 3.4

Bemave clutch cover.

Fig. 3-8




Remove cooling fan

Fig. 3-9 Fig. 3-12

Take down allernator. Remowve crank pulley similarly, with special tool
% (09916.97310) hitched to flywheel so that

crankshatt will not turn,




Hemove cutside cover on Liming helt.

Fig. 3-15

Rermowve timing belt tensigner,

CAUTION: :

Before removing the tenmﬂnﬂr he sun:* 1 :
bring the crankshalt keyway i to thﬂeft-__
- side, as shown. This is necessary to avoid
@ piston crown hitting the walves up above.
‘Mever rotate crankshalt u.ﬁ;n‘ii wh'ru:ler head
. or rocker arm shaf-rs are remmred e

:""‘\?"\-1“ ;.l\.u. e

Remove Liming belt.

ek

Fig. 217

Remowve the camshaft timing helt pulley, with
special tool G ((9930-40113) artached, as
showen, T Inck the camshall,

?Ev ot -
gg L 1-. "mc-*:...-
% i ﬁﬁﬂ EP'“':-E"‘:H
ﬁ “‘i" :*w:-ﬁ &W“R Sl
Aol

L 2
_':.- #&kgq i .-.--.';.3"“‘,_':"“-

Fig. 316
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Similarly remove the crankshaft Gming belo
prubleny.

Fig. 319

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

M

Fig. 3.21

Remove ocylinder head front side case.

Fig, 3-22
Remowve walar purmp case,

Fig. 3-23
Remowe exhaust manifold cowver,

Fig, 3-24
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Take oft exhaust manifold and its gasket.

Fin. 3.05

sing special tool 74 {088165-47310), rernove il
filter.
NﬂTE ' ﬂ:“x"' T e
ﬁa Eamfui ot o -s;:ril[ m&mF Hm-;amre“ !
mr;mng the hlter el

Fig. 3-26

Oraw bypass hus:- off inlet muntf.:.ld

Fig. - ._?

B

Take down inlet manifold,

Fig 3-28

Gever and remmre water inlet pipe,

Fig, 3-259
Take off cylinder head cover,




Loosen the 8 walve adjusting scresws Tully,
Leave the screws in place.

gt
Fig. 3-21

romcker  anm
thera are 10 screws.

Loosen shaft  sccuring  screws:

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

Remove camshaft thrust plate, and draw cam-
shaft ot toveard front erod.

Fig. 3-34
Remove cylinder head.
1
ki
[}
i.c-?
I

Fig: 335
Use wvalve lifter & (09916-14510) to compross
the walve gporing in order to free valve cotter

pieces for removal. In this way, remove valve
spring and valves,




Femowve flywheel, using special tool & (09916-
9723100 as shown.

Flg. 337
Take down oil pan.

T

Az the first step of crankshatt removal, remove
the connecting rod caps for Mo, 2 and No. 3
eylinders, and take aut pistons, sach complete
with its connecting rod, from cylinder head side.

o
e .
g S
Raae ok i
o b i
i 2
b - A x
o ok ] o
e T P
R

Fig. 340

Remove the connecting rod caps for Mo, 1 and
Mao. 4 cylinders and, as mentioned abhove, take
out the pistons and connecting rods.




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

Fig. 343

Hemowe crankshaft bearing caps, and take out
crankshatt,

Fig 347

B



3-3. Engine Maintenance Service

-c"\- ;-.+"}a-sﬂ__ F':a--'.-\.
v «'::'\-.-5:

e

S v""“"ﬁ-ﬁ-"—%“ﬁ?&-ﬁ:{ﬁ s
3 T i
Hw%{ “5‘*:’-’*-:-‘-*. -r!%_ "‘%‘5% ik ‘%ﬁ

Cylinder head

m@mga x:-ﬁ

Oe-garbon the evlinder head:

Deposits of carbon will be found on its com-
bustion chamber surfaces and exhaust ports.
Remember, overheating tendency angd loss of
output are often due to excessive carbon
a:cumulatinn De-carbon  the wvalves, tog,

LA % -:,L_:;:.L ‘h.i:h. \i‘kﬁk‘?}}{i\\

e _ : !-' ._.

» Flatness of gasketed surface:

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

Leakege of combustion gases fram  this
fasketed joint is oftlen due to a warped gasket-
ed surface; such |eakage results in reduced
power output and hence a higher cost of fus|
per kilomaetear,

Limit on flatnass

Fig. 350



# Fiatness of manifold seating fanes: ItRm Standsrd l Lirmet
Chack the seating faces of cylinder head for

manifelds, using a straightedge and thickness Raclear arm |0, 11;:??2{; 13_:.}35 it ) |
i i EBD - 1LEAT
gauge, n order to determine whether these i o
faces should be corrected or the cylinder head Rocksranm shatt g, | 14955 - 14.980 mm N
replaced. (0,629 - 0,500 in.|
" Iniar D.006E - 0.4 ruep OLOT i

| Limit on flatress | 0.0 rm §0.004 ing | Arm-to- }‘ 10.0003 - 0.0018 in.) | (0,0027in.|
- shaft === — — —I

0,006 . QEd mm H.O7F

(LT I
ranee | Bshewt o oog - 0.0016 ind | 10,0027 in)

Fig. 251 mﬂny exhaust manifold searimg i‘me tar

Fig. 3-53

& Rockear-arm shaft deflection:
Using “%* blocks and a dial gauge as shown in
Fig. 3-94, check the shaft for straightness in
terms af deflection. 1t the limil is exceeded,
carrect it by cold working with a wooden
mallet ar replace it.

| Deflection limit | 0.06 mm [0.0023 in.)

-"\'F'Id.

F,lg' JRZ Checking inlet maeital ﬁ'.ﬂ'."ng P‘.rn* .f.ljr
fafness

RAockar-arm shaft and rocker arms

& ‘Wear:
Cheek 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.

L



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

Fig. 3-56

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

Wi U v v
AV VAV I VAV A

Fig. 358

Valve guidaes

¢ Using a micrometer and caliper, take diameter
readings on valve stems and guides to deter-
ming the stem clearance in the guide. Be sure
to take a reading at more than one place along

the length of sach stem and guide, as shown
in Fig. 3-67,

Al

Itam Standard L imit
ik BE.BES - B.AED run
Nl 10,2742 - 0,2748 1n.}
il B985 - 6,910 mm L |
dameter | EXIBUR | g gong 0,274 in.)
o TAa0: 3016 mm iy
Wil e (D2VSS - 0261 ) |
gulds : —_
1.0, e 1000 - TS mm
= 02766 - 4 2761 ind
el 003 - 0.080 mm a0t mm
Stern-te- " 10,0008 - 0,0019 inb {00027 ind
ol kg
cleararos i 0030 - 3080 mm 0 IEF rury
! (00012 - 0002E in,] {0,036 ind

f

, =
|| | "f'-
I

ﬁ%

' "}n |:;]

!_\\

L—_—

Fig. 387

If the caliper like the one shown in Fig. 3-57 is
not aailable, check the end deflection of the
valve stem in place with a dial gauge rigged as
shown in Fig. 3-5B. Move the sterm end in the
directions & & and determineg whether replace-
ment is necessary or not, by referring to these
lirmiting values:

Walua sTam Ared
daflpotion

Irle1 0.1 wumy |{I-,|:IW|
[ Exhaust 016 mim {0 O0R3 i}

Fig, 58



* Walve quice replacement:

Walve guides are shrink-Tivted. The mathad of

rermdwval and installation is as follows:

1 Using the guide remeowver 0 (039 16-44 5104,
drive the valve guide out to remove it from
the lop sikde of oylinder bead, Afler
driving the guide out, resm the guide haole
wilh a 12 mm (D472 in] reamer {Special
tool (99716-373101 to remove burrs, mak-
ing sure that the hole diameter after ream-
ing cames within this range!

Ialet
Walue punde fusls

ciameter

12050 - 12048 mim
0ATIGE - 0ATAD in)

Exhause

Fig. -5

21 Heat the cylinder head uniformly to any
where botween B0°C and 100°C {1767 F
212°F) so that the head will not distort,
and drive the oversize guide inta the hole
with the valve guide installer set & (09916
B7A10 and 09916-57320). See Fig. 3-60.
Be sure 1o carry out this step specdily so
that all guides will go into the eylinder
head im steady temperature state.

Wave guils fusraien

il S [U3 mim 0002 ind
Walve quita protrasicn T___ 1655 mm 12898 n,l

AR

d) Check all valve guides in place Tar 1,0,
and, il the 1.0, reading compared with
the stem diameter reading indicates tog
srmall a radial clearance, ream the guide
I.0, with the reamer & (09916-34520),
as shown in Fig. 3-681,

Valves

# | mspecl gach valve far wear, burn ar digtor-
tiom at its face and sterm and, as necessary,
replace it.

® Measure the thickness & ot valve head. |
the limit given to this thickness s excesd-
gd, the valve must be replaced,

Walve head thickness 3

| Starda | Lirric

| 08-1.2 mm - Irilal

4. mm 0,0236 ll.i"

.0 in.| '
L1 - D.0AT in | Exhsast| .3 mm 01035 in |




& Check the end face of each valve stem for » Scaling contact width:

wear, This face meets the rocker arm Praduce a contact patiern on each valve in the
intermittently in operation, and might usual manner, namely, by giving a uniform
become concaved or otherwise irregular. Coat of red-lead paste to the valve seat and
A5 necessary, smoothen the end face with by rotatingly tapping the seat with the valve
an oil store and, if this grinding removes head. The valve lapper (the tool used in valve
the end stock by as moch as 0.5 mm lapping) must be used.
{00186 in.} tas measured from the original
face), replace the valve, The pattern produced on the ssating Tace of
the valve must be a continuous ring without
Limit an steck allowance 0.5 mm ary break, and the width (Wi of the pattern
of valve stem end face {0.0196 in.] must be within the stated range,

s E 1 i
Replacement valves have their stems machin- Staton) sesting westn | ntake |

erd tor the Tollow ing diamater ranges.

1.3-1.Emm

W resualed by pontact oo
r N512 - 00530 in.0

pattarn on valve facs Exhiniist

Standard 6066 6.980 mm —_ |

|.|ﬂ|'|||IE “:]-2 142 ﬂ.z?dﬂ il'l.] s e

slem B 6.955 - 6870 mm

diameter - xhaus 10,2736 - 0.2744 in) e iy

& Check each wvalve for radial runpout with a
dial gauge and V" hiock, as shown in Fig. 3-
63. The object of Lhis check is to determine
whether the valve stem is true and square
relative to the head,

Limit on valve head |

rﬂdiﬂ-l_f'_-i_‘l_'l?_u_'_[_ 03 o (DL 2 i |

If the limit is exceeded, do not attempl 1o
correct the stem; replacs the valve, instead,

Fig. 3-Gd

Fig. 363
Valve seats

Fig, 355

i ]

- 3B uf ﬂ .'ﬁi.:'iq” "' :
W = iR .-"" :‘l.-‘: .-"“;-"ﬁ T
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Valve seat repair:

A valve seat not producing a uniform conlact

with its vahve or showing a width ' of the

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

1 EXHAUST WVALWVE SEAT: Use 3 valve
seat cutter ta make three cuts in the order
illustrated in Fig. 3-67. Three cutters must
be used: the first for making the 157 angle,
the second for making the 75 angle and
the last for making the 457 seat angle. The
third cut (23 must be made to produce the
desired seat witdth ;{::-_‘j.

Seat width@®ifor 13- 1.5 mm
exhaust valve seat  ((0.0612 - 0.0590 in,)
I —_—

fo R i -ﬂ-t#.ﬂ. o
B $K L
e e B e, e

M WRELS

SR g
PR LR L R |:a. 75
patiaiaii e TN i o]
SRR %ﬁ&""‘%i A 13 45

SR S
RN
e

Think:

Fig. 3-87 Valve seat angles for axtast valve seal

20 IMLET  WALWVE SEAT: The cutting
sequence is the same as tor exhaust valve
seats but the second angle differs, as will he
moted in Fig. 3-68.

Seat width wWiior 1.3-1.5mm

inlet valve seat (00512 - 0,059 in.)

PR e

4, g e b

! y Eimanag
(g o BEbEpmmpreraiinast
bl A Naw.@.ﬁﬁﬁﬁﬁwyﬁﬁi
e’ R = ERREEEEE
bl P e .@."faﬁuxix?‘f
(T a5° Al vetettitiisitis
e i S = -a-:!-h‘\"x‘:_?

Fig. TF-0E Walve swat avgles e ided valhoe seart

JIVALVE LAPPING: Lap the valve an the
segt in two steps, first with a coarsesize
lapping compound applied to the face and
the second with a fine-size compaound, each
time using a valve lapper according to the
usual lapping methad.

Fig. 3-69 Apaiying lanping compound to valve face

— B —



Valve springs

Fig. 370 Contsct patters (Wuniform in width

& Referring lo Lhe criterion: data given below,
check to be sure that each spring is in sound
condition, free of any evidence of breakage or

waak aring,

Remembaer,

weakered wvalve

springs can be the cause of chatter, not to
mention the possibility of reducing the power
otput due Lo ges leakage caused by decreased

SEALing pIressure,

lmam Standard

Walue

spring free 477 I'|'|!|1
langth 1.8/ 0n.)
Wl 26 -0 kg for
ipring 40 mm
praload (67.%- GB.1 h)

| 1.6%in.l

Limit

AG.E6 mm
(1.8307 in.|

24 kg tar

40 mm
152.9 ik
157 in.|

—&1 -

Fig. 3 F2 Checking the spring for prefpad

& SPring sjuarensess;

e a square and surface plate to check each
spring for squareness in terms of the clearance
iT:, Fiy. 3-73, between the end of valve spring
and the sguare. Yalve springs found to ex

hibit a larger clearance than the limit must be
replaced.

2.0 mm

(0.079 in.) |

Valve spring square- |
ness T
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Tightening torque data
This iz a listup of important Lghtening jobs
identified by parts to be secured:
What 0 Tghien . kiz-m Ib-fz
Grankshatt bearing oo ol 4.5 - 4.8 AME-3E
Connacring-rard haaiag rgt 208 3.2 Q%230

Cramksnai gulliey L'y B.0 - KO JR5-430
Flywviheel bl 3.0-45 B0O-3247
Cylincpr Pead Balt BE.E - GO AL - 4346
Spark, plug 2N0-3%n 14 6-3143
Camzhatt pullay bet E0-60 AGE - 430
il acljusting ot 1.E6-20 I 11.0-140

Wt ta Lighten | kogim Ih-11

il girgin plug 075  145-140
il pan secaring hal 0405 a0- 315
2l Filkar 10-15 75-10.8
Ol Filear aranid 1028 | 14.5- 16.0
il Gressure unit 12.15 9.4-105
Tirnng bt eowan bl o404 2.3
Ciplindlar hiead vover bnll: |@3.-0.Fr | IH- ED

Engine reassemhl':.-' i% 1|1-u reverse of engine
digasgembly as lar as sequence is concermed,
but there are many resssembling steps that
invohve measures necessary for restoring the
engine as close to the factory-assembled condi-
tion as possible. Only those steps will be deal
with.

Crankshaft

Be sure to oil crankshaft journal bearings as
shown.

Fig. 3-89

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




Be sure to oil ::ran}e.shafl journals sz showr.

Fig. 3107

When fitting crankshaft 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 b, starting from
front {pulleyl side.

Tightening torgue
for bearing cap bolts

4.3 - 4.8 kg-m
[31.5- 345 |b-F]

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

0il seal housing

This housing demands a new gasket: do not re-
use the gasket removed in disassembly.  After
balting the housing to the block, the gasket
edges might bulge out; if so, cut off the edges to
make the joint seam flat and smooth: use a
sharp knife.  After cutting, apply SUZUE]
BOMD Mo. 4, as shown,

.ll\.--‘? %‘};_ﬁ '{i;ﬂ“ .-\..- '?h_ibvx?\--" g i"""i i 1
,.,M ? b b

b :2{!'?"
wﬁt&gﬁ ﬁ*@ the housing, ﬁ“&g F
.l:u.l:"l\.-:l;l' Lo
E;[‘.} ﬁm % e i
bzt g o dood at BT R Pg".ﬁﬂamr"“

Fig. 376



Qil pump

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

Fig. :’.FEJ'E

After cutting the gasket edges, apply SUZLIE|
BOMD Mo, 4.

LS ¥ R

Piston and piston rings

FOSITION OF PISTON RELATIVE TO COMN-
MECTING ROD: The armow <0 on the crown
points to front fpulleyt side, and the ail hale &
comes on inlet port side, See Fig, 3-107.

Fig. 3107

Before fitting rings to pistan, check 1o be sure
that Tirst ring has BM mark and second ring R
mark. After mounting the three rings, distribute
their end gaps as illustrated in Fig. 3-108,
Rermember, the marked side of cach ring [1st
and 2nd} comes on top side.
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\E E

il rired rail gap

o~ Front mark

L1l rireg rail gap
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IUse of the piston ring compressar & [(E9165
73104, Fig. 3-109, is mandatory in inserting
pistons intg cylinder block.,  Using this com
pressor A feed the piston and connecting rad
combination inte the bore from the gasketed
surface side of block, starting with Me. 1 and
Mo, 4 cylinders, while the crankshaft in place is
o turned as to hold Mo, 1 and Ma. 4 erank-
pins at bottom dead center. Install Mo, 2 and
Mo, 3 combinations similarky.

Pay attenticn to these reminders:

& Paint the piston crown arrow 1o front side,

# Be syre that the number (marked on Lhe
erown at the time of disassembly} tallies with
the cylinder rumber,

# Liberally ail the big-end bearings before fit
ting thermn to crankpins.

# {1l the hore just before Teeding in the piston.

T IR --\,'\-'-\.--\.-..-

CAUTION: Sl

As the pnmﬁ and mmnenthg rod combing. -

tian gﬁaa mtp the bare, the rod might
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. foree. plﬂﬂn i I any huwﬁ is febt, ook |
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Connecting rads

Two stoppers (1@ 2, Fig. 3 112, determing the
position af each big-end bearing cap relative 1o
the big end. At the time of installing thess caps,
be sure ta lacate stopper 10 of cap in the direc-
tion of 5t-::-p|.:|{=r E

._.\,;.r __: L R i S .'-\.
e
fﬁﬂe W,mﬁpﬂé do not eaincide :ﬂf mne :
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Fig. 3112
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Atter fitting all four big-end bearing caps, start
tightening them uniformly, being sure W equal-
ize tightness between right and left on each cap,
The seguence here is similar to that for crank-
shatt heraring caps.

Tightening taroue 2.8 - 3.2 kg-m
for big-end caps (20.5-23.0 bt}

Fig. 3-113
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Oil pump strainer

Bear in mind that “0" ring {17 is otten forgotten
and left out in reassembly. Absence of this ring
clefeats the purpose served by the strainer.

Fig. S-115
When instalfing the strainer, be sure to tighten
halts (2 tirst,

Fig. 3-1re
Qil pan

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

Eig. 3717



Flywhesl
The first step of thewheel installation (s ta check

tor e sure that locating pin 10 is studded in the
crankshaft, The next step 5 to fill up the
pockel between input shaft bearing and oil seal
2 with grease (SUZUKI SUPER GREASE Al
Make this pocket 60% full,

Fig. 3-118

Cylinder head

0il wvalve stermns before inserting them into

guides,

EE Inlet waher:
a3 1 1]
e
’
E
E C -\‘H_ E:-ch-:l.nﬂu us -
e || ] 1]
el | Pl
Lo
Fig. 3-120

Each valve spring has top end (large-piteh end)
and bottom end fsmall-piteh end].  Be sure to
position the springs in place so that their bottom
gnds come on bottom side,

Fig, 3121
To fit valve cotters to the groove provided on
the end portion of each valve stem, be sure to
use the valve lifter A (09916-14510): compress
the valve spring with this lifter and mount the,
cotter pieces, as shown in Fig, 3-122.

e
7] ol -

Fig. 3122 A Forceps [08376-845 10}

— Th



The positioning of cylinder head gasket on the
cylinder block demands attention to this re-
quirement: Tongue parts @) 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 (5 comes

on inlet manifold side and “EX" mark
comes on exhaust side.

Fig. 3-124

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

—-

= s
Fig. 3-125

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

Tightening torque | 5.5- 6.0 kg-m
for cylinder head | (40.0 - 43.0 Ib-f1)
bolts

Camshaft

The camshaft goes into cylinder head from frant
side. Before inserting it, be sure to oil its jour-
nals.

Fig. 3127




Bo careful not to leave out the thrust plate
whin instolling the Gamshaft. After sotting this
shaft in place, with its thrust plate proparly fit
s, tuen The hafl by hand 1o be wre it ratates
smaathly.

Fig 3128
Rocker-arm shafts

CAUTION:

Torn th rankatat o b € kepmay &34
10 the pasition indicated in Fig. 3129, that
is, making the keyway face sidewise, and
theninstall the w:&mrm shaft, This
crankshaft positioning is necessary because,
s keyway s in any. ;nhu angular post-
tion, same valves will touch piston crowns,
posibly rewiting in damaged. valves or.
piston crowns.  Kesn crankshaft in that
angular position until the job of adjust:
ing the timing belt tension is completed,

Fig 3129

The two rocker-arm shalts are identical, there

being o need 1o distinguish between th

Howeer, each shalt takes but one pasition in

g, Sée i 2120,

= On the inlel side, the stepped end (3 comes on
fromt .

* O the exhaust sile, the siepped end () comes
on rear side.

T



As to the pasitions of racker arms and springs
on each rockerarm shaft, refer 10 Fig. 3-132.
“Front side” is meant by “1 by
g

“rear sidi

NOTE:

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

Water inlet pipe
The angle that this pipe takes in place is impar-
tant. When installing it, be sure to angle it as
shown in Fig. 3-133.

Cylinder-head frant side case
Two bolts (1) for securing the front side case to
cylinder head, Fig. 3134, need SUZUKI BOND
No. 4 {99000-31030), because the bolt hales for
the two extend inte the interior of cylinder
head. Apply the SUZUKI BOND Nc. 4 to the
threads of these screws before running them in

Fig. 3134

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

Timing bett
pulley side
Cylinder sicte

Fig. 3.135



Camshaft timing belt pulley
One side of this pulley has a punch mark {1/ —it
s a point mark—a: ence for correctly
positianing it on the camshaft. Fit the pulley 1o
camshait, bringing the punch-marked side to fan
at the keyway 2

the re

side and locating the mark

provided in camsh

CAUTION:

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

g 3136

Timing belt {valve timing adjustment)
followed in insta
s the sequence

tain seQUENce must
e timing balt. Her

1) Have the timing belt tensioner slackened so
that it will move freely.

Fig. 3137

50

2) Camshaft timing belt pulley has another
-punch-mark @ , which is located on the radial
line passing through the punch-mark 1) men
tioned above, Now, timing belt inside cover
has an embossed mark S . Turn camshaft
timing belt pulley 1o the pasition where mark

o) meets mark &) .

3) The inside cover has another embossed mark
& . Turn crankshaft to match keyway 3 of
crankshaft timing belt pulley to mark i

CAUTION:
Mever attempt to turn the crankshaft until
mark (@is indexed to mark & .

Fig 3139
4} You now have the two pulleys correctly relat
ed 10 each other in angular sense. Under this
candition, put on the timing belt in such a
way that portion of belt indicated as (7is free
of any slack.



Fig 140

50 After installing the belt, turn the crankshaft
in clockwise direction until the camshaft
starts rotating, thus making the portion (1)
stiff and taut. Then, set the belt tensioner so
that a praper tension will be produced in the
belt. The proper tension is obtained this way:
With the tensioner in freely movable condi
tian, push it to apply a force of about 7.5
85 kg (16.5 - 18.7 Ib) to the belt and lock the
tensianer right thare.

8) After retightening the bolt and nut, check
10 be sure that the tension is within specified
range when pushing the belt at the mid point
between camshaft and crankshaft

5.5 6.5mm
10.22 -0.26 in.)

Timing belt
tension 'C""

e
Y
(e,
T Push by 3kg
| 16.6 ib)
Push gaugs

Fig. 3-141
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7) After 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 (I @ @& (& and crankshaft
keyway (3 locate themselves on the same
straight line. If they do not lineup straight,
the foregaing procedure must be repeated
1o satisfy this requirement.

Valve clearance adjustment
The methad of valve clearance adjustment is
canventional. It is accomplished by means of
adjusting screw 8 . Nut @ is for locking the
screw. Use a feeler (thickness) gauge to measure
the clearance between screw @ and stem (o
when the rocker arm is turned up all the way

Valve clearance | Intake
specification
(when cold)

0.13-0.18 mm
(0.005 - 0.007 i
Exhaust

Fig. 3.142

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



Referring to Fig. 3-143, showing the end view of
camshalt and pulley, turn crankshaft until the
key comes to top position: at this pasition,
check “valve clearance’” on the inlet and exhaust
valves of No. 4 cylinder. Rotate crankshaft
further 1o relocate the key 1o the side position
on the right; now the valves of No. 2 cylinder
are ready for checking, and o on.

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

Cam shalt iming bat pultey

/J"fﬂ:':'

fox hacking

udoe valves ready

No. 3 ylindr vatves /7
ready tar checking f

Mo 2 cylinder vatves.
ready for checking

B 1 eylinder valves ready
far ehecking

Fig. 3-143

Distributor gear case

Bolts (1) are for securing this gear case to the
cylinder block, When installing the case, be sure
to apply SUZUKI BOND No. 4 {99000-
31030) to the threads of these bolts.

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
st B.T.0.C. 10° (No.1 Piston being compression
stroke), and insert the distributor into the case,
with end face @ of distributor rotor lined up
with embossed mark (@ of distributor housing,
as shawn in Fig. 3-145.
With the distributor correctly installed, asahuve
“ignition” must be timed to the specification
This timing is to be effectad later at the time of
making adjustments on
(Page 121).

the ignition system

CAUTION:

About 60° cc (2.03/2.11 USflmp 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. 3145

Alternator

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



10- 15 mm (0.4 - 0.6
in.) under 10 kg

{in terms of belt
deflection as shownl| 1220 1o} thumb

Drive belt tension

| pressure

Fig. 3146

Clutch

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

Fig. 3-147



3-7.

ngine Inspection and Adjustment

Fan belt
Adjust the belt tension as outlined in the sction
for ENGINE COOLING SYSTEM (Page 107 )

Distributor point gap

The method of adjusting the contact point gap is
described in the section for IGNITION SYS
TEM (Page 121 ).

Ignition timin
Refer to IGNITION TIMING, Page 121

Carburetor
Adjustments to be made are detailed in Page 93

Valve clearance

Tha method is described in 3-6, How 1o locate
the respective rocker arms in clearance<chacking
position by turning the crankshaft in reference
to the “T* mark provided on flywhesl will be
explained

Valve clearance | Intake
specification T
(coLD) | Exhaust

‘O 13-0.18 mm
‘IQOGS 0.007 in.}

Remove the plug—ignition timing check hole
plug—provided at the joint between engine and
transmission to gain visual access ta the
mark. Turn over crankshaft to index mark (T to
stationary mark 1), and see if the rocker arms of
Na. 1 eylinder are off the respective cam lobes
T, @& andd
Fig. 3-148, are ready for clearance checking and
adjustment: it not, turn over crankshaft further
by 360° to index mark (1 to mark 1l again
This 360" turning should bring about the desired
state {in which the four valves are ready for
checking and adjustment]

Fig. 3148

Fig. 3149

After checking valves () , @ , 5 and (7, turn
aver crankshaft by 360" to make valves 4
& and & ready for checking and adjustment.

Fig. 3150




Fig. 3-151 Measuring valve clesrance

I

Fig. 3-152 Adjusting valve clearance

Timing belt

Periodical inspection is required of this belt

Inspect it for cracks, cleanliness, oil stains and

signs of breakage and replace the belt, as neces

sary. To inspect the belt, the radiator shroud

panel must be r; Here's the method:

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

2} Remove the 6 balts securing the radi:
shroud panel.

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

-3

Fig. 3153
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Too much slack of timing beit gives camshaft
revolution unsteady which affects distributor
noise,

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

Tum the ecrankshaft 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 B1),



il pump discharge pressure measurement
The method of pressure measurement is autlined
in the section for ENGINE LUBRICATION
{Page 81).

Compression pressure measurement

Check the compression pressure on all four
cylinders, as follows

1) Remove all spark plugs,

2) Install the compression gauge (A {09816

64510) on one of the cylinders, making the
connection perfectly air-tight.

3) Disengage the clutch {to lighten starting load
on enginel, 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

5 Carry out the steps 2) through 4] on each
cylinder ta abtain four readings

Compression pressure
|

Sundard

Limir Dilfersace

10k
300
any twe cylindors

i (14.2 il

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.

Vacuum measurement

The vacuum that develops in the intake line is

5 good indicator of the condition of the engine

It is far this reason that the vacuum is measured.

The measuring procedure is as follows:

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

2) Install the vacuum gauge & (09915 67310),
s shown in Fig. 3165, Install an engine
tachometer

3) Run 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, Hal,

A low vacuum reading means that any com

bination of the following malconditions is the

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

(al  Leaky cylinder head gasket

(bl Leaky inlet manifokd gasket

(¢} Leaky valves

(d} Weakened valve springs

(e} Maladjusted valve clearance

() Valve timing out of adjustment

(gh Ignition mistimed

thl  Carburetor improperly adjusted

NOTE:

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

40~ 50cm Hg
(15.7 ~ 19.7 in. Ha)
850 rpm (Take
vacuum reading at
this speed.)

Standard vacuum

Idling speed
specification
|

Fig. 3155



Engine oil
Refer to the section for ENGINE LUBRICA-
TION, Page 92.

Engine ol filter
The methods of checking and servicing the oil
filter are outlined under ENGINE LUBRI
CATION, Page 91

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

Exhaust line and muffler

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

Fig. 3-156

Crankeasa ventilation hose
Inspect this hose for cracks and evidence of
breakage and, as necessary, replace it. Check to
be sure that the hase cannection is tiaht

Fig. 3-157

il filler cap

The cap has a packing. Be sure that the packir
is in good condition, free of any damage ar
signs of deterioration, and is tight in place: it
replaceable

Fig. 3-158



3-8. Engine Lubrication

Description

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

OIL CIRCUIT: The oil pump lifts oil through the strainer and discharges it under pressure, forcing the
oil through the oil filter. The filtered oil flows into two paths inside the cylinder block. In ane 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
ather path, oil goes up to the cylinder head through the camshaft center journal and enters the internal
cilways of rocker arm shafts to lubricate the sliding parts of these shafts and also the five journals of the

camshaft

Fig. 3-159

An oil 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

88



Oil pump disassembly

Remove oil pump gear plate,

Fig. 3160

Take out inner gear.

Fig. 3161

Take out outer gear.

Fig. 3162

il pump inspection
Radial clearance between inner gear and crascent

0,60 -0,80 mm-
‘ Staand (0.0236 - 0.0315in.)

Fig. 3163

Radial clearance between outer gear and cres
cent

0.25 - 0.40 mun

Stand
i 10,0098 - 0,0157in.)




Radial clearance between outer gear and pump
case

Limit 03mm (0.0118 in]

Fig. 3165

Side clearance:
Using & straighterdge, determine the side clear
ance in terms of the thickness gauge reading
taken between straight edge and gear, as shown
in Fig, 3-166

0.17 mm

10.0067 in.)

Limit on side
clearance

Fig. 3-166

0il pump reassembly
Have all disassembled parts washed clean, and
rebuild the pump to meet each of the following
requirements:

® Quter gear has a punch mark U . Fit outer
gear into the pump case, with this punch-
marked side coming on plate side.

Fig, 3-167

® Use a new gasket when fitting the oil pump
case to the cylinder block. The edge of the
gasket might bulge out; if it does, cut the
bulge off with a sharp knife, making the
edge smooth and flush with the end face of
the pump case, and apply SUZUKI BOND
No. 4 to the cut edge.

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

Fig. 3168



o Installation of crankshaft timing belt pulley
and timing belt must be carried out in strict
conformity ta the special instructions given in
Page B0 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.

Ol filter servicing

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

Initial replacement

After 1,000 km
1o be made:

(1,000 miles)

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

Fig. 3-169 Ot titter wronch (&) [09975-47310)

Oil pump strainer servicing

* Inspect the strainer periodically and, as neces
sary, clean it by washing to remove dirty
matters clogging its screen.

* When securing the strainer, he sure to tighten
up two balts on pump side before tightening
the others

Checking the oil pressure

When the engine is idling, not to mention fast

running, the oil pressure light should remain

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

1) Be sure that engine oil is up to level in the oil
pan. Refill the ail pan, as necessary, to raise
the ol to and above “LOW" line on the level
gauge. Be sure, too, that the oil filter is clean

d that the oil pump strainer is not clogged
Check to be sure that there is no oil leakage
from any part of the engine

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

Fig. 3170

3} Start up the engine and idle it until the cool
ant temperatura rises 10 a level between 75
and 85°C (167" - 1BS°F). At this tempera
ture, 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 3,000 rpm

Oil pressure

If the pressure reed is not up 1o the specifica
tian, the oil 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 1o a torque value of
1.2 to 1.5 kg-m {9.0- 10.5 Ib-ft).



Engine ail servicing

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

Periodical oil T 3,000 cc
(6.34/6.28 US/Imp pt)
ling up after 3,500 cc

engine overhauling  (7.38/6.16 US/Imp pt)

Qil level:

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

y

Low lovet
el et
1 [

Fig. 3171 Oiltevel gauge



4.

4. CARBURETOR

Descriptions.io e s sz

Carburctor Specifications -

Carburetor Operation

Inspecting and Adjusting
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41, Description

The carburetor, serving all four cylinders, is of a horizontal draft Solex type, composed of the following
component parts:

1 How
2. Fioal chamber cover
1 Gusker
4. Float vaive ssker
5 Floatvaive
6 Fion
7. Flaat pin
B ldie mixture adjusting scrow
Fig. 4.1
4.2, Carburetor Specifications
B liem Specification
Venturi diameter 24 mm (0.945 in.)
Main jet #1065
Main air hole 06
Slow jet #57.5
Slow air jet 1.6




—g6—

11

Al vent pipe

Vemariwe  Sowar  Main g hole
b s Lt Pump nozrls

By psss part
Choka vaive
e mixture

Stow jor

~— Slow sit jet

Fual

Fuel and air mixture 3
Oischarge bail vaive | Enrichment et
Theottle vive i

Suction bail valve

Siow system < B
Enrchmant
membrare

High (Msi) spued
saten

Accaierating pump
yptam

Fig. 4-2 Carburetor circuit diagram



4-3. Carburetor Operati

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

the needie 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
and air into the slow circuit terminating at idle port and bypass port. These two ports open out to the
main bore, near throttle valve.

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

High speed mixture

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

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

Acceleration power system

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

_a6



4-4. Inspecting and Adjus

Jets

Wash the jets clean. Wash the holes in which jets
are located, and clear each hole by dir
compressed air 10 it, thereby removing foreign
matter, if any.

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

&

Fig. 43

Needle valve
The conical tip of needle valve is subject to wear
as this tip seats and unseats in the normal
aperation of the needle valve. When the needle
valve is in closed candition, this tip is pushed
against the seat by the float.

Inspect the conical tip and seat for evidence of
clogging.  As necessary, remove the seat and
wash it clean. A worn needle, illustrated in Fig
4.4, must be replaced. Remember, 3 clogged or
poorly seating needle valve is usually accoun
table for “overfiow.

warn

Fig. 4.4

Chake valve
Check to be sure that, when the choke knob i
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




Accelerator and choke cables
Inspect these cables far wear and tear, and check
1o be sure that each cable connection is in sound
condition. Do not hesitate to replace a defective
cable or other part; when installing a replace-
ment cable, tighten the connections good and

hard,

Fig. 4-7

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

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

Fig. 49

Fuel level adjustment

To see if the fuel is maintained at normal level
in the float chamber, or nat 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 valve is
warking properly,

Fuel level adjustment must be made if the
surface is too high or 100 low as seen in the
inspection window, The method of adjustment
is as follows: 1) Remaove float chamber cover,
and bend the tongue 1" , Fig. 4-11, upward (to
lower the level) or downward (1o raise the levell.
Tongue | is the part in contact with needle
valve.

08 -



Fig. 411
Idie speed and idle mixture adjustment

NOTE:
Requires external tachometer.

1) As preliminary steps, check to be sure that

® Coolant temperature is approximately BO'C
176°F)

75 108° (167

-221°F)

TEMP.
Fig. 4-12

® Choke valve is in the full-open position.

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

® The ignition timing is within specification.

® Fuel level in the carburetor fuel reservoir
should be at the center of the window, as
shown in Fig. 4-10 when the engine is running
512,000 + 50 r/min (rpm).

® The air clesner has been properly installed
and is in good condition.

[Idle speed and idle mixture adjustment]

Adjust idle speed by repositioning the idle
speed adjusting screw 2, making sure the
engine idles steady at B60 + 50 r/min {rpm).

Idle mixture adjusting serew (3 generally needs
no adjustment. However, when the adjusting
screw is remaved to averhaul the carburetor, ad
justment is necessary as follows:

Tighten idle mixture adjusting screw 3 fully
position where the engine spead is the highest
(best idlel, Then, readjust the engine idling
speeds to 850 r/min (rpm) with idle speed ack
justing serew 2.

CAUTION:

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

Engine idling spesd
specification

850 + 50 r/min (rpm)

4 Tigntening rorque. 1.8 kgpm (130 1)

Fig. 4-13
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AIR CLEANER, FUEL PUMP AND FUEL FILTER

Air Cleaner . . .

2. Fuel Pump.

Fuel




5-1. Air Cleaner

Description

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

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

w
\

Fig. 5.1

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

Fig. 52

2) Separate outer cleaner element from inner
cleaner element.

Fig. 53

3) Blow off dust on inner and outer cleaner

elements by compressed air.

Fig. 54

NOTES:

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

- hs

* A fissured, tomn or otherwise defective
element must be replaced.

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

Air cleaner element
cleaning interval

Every 2,500 km
(1,500 miles)
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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 sccording to the atmospheric temperature,
i:e., in WINTER position when outside tempera
ture is 15°C (59" F) or below, or in SUMMER
position when the temperature is above that

level.
Warm-air selector lever position

Atmospneric tempes Lever pasition

157G (89" £ or below WINTER

| Aboue 15°C (58°F) SUMMER

Fig. 56 1 Warm air selector tover



5-2. Fuel Pump

Description
A pneumatic diaphragm pump is used to deliver
gasoline to the float chamber in the carburetor.
Its diaphragm is actuated from one of the cams
formed of engine camshaft. A rocker arm rides
an this cam and moves the pump diaphragm up
and down. A fuel return circuit is provided in
this pump in order to aveid “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 engine is running, so that
the constant flow of fuel through the pump
keeps it cooled.

Fuel pump specifications |
0.25 - 0.35 kg/em®
(3.55 - 4.97 psi)
1.3 litres/minute or

better at 2,000 rpm |

Discharge pressure I

Pump capacity

Diaphesgin

Focker arm

Fig. 5.7

Important pump disassembling step
Scribe match marks (1 across the joint seams 10
establish and identify the angular positions of
upper half 2 and lower half 3 , as shown in
Fig. 58. This provision is necessary because
the screw 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.

Fig. 5-8

Inspection
o Inspect the fuel pump in place for leakage.
® Be sure that the fuel hose is free of any sign
of cracking

Be sure that the nuts securing the pump in
place are tight.

After disassembling the pump, examine the
diaphragm to be sure it is in good condition,
free of any evidence of rupture or breakage
“‘83

Fig. 5.9



Important pump reassembling

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

Fig. 5-10
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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 ta
the fuel pump. This filter is not meant ta be dis-
assembled. It is of cartridge type, consisting of a
filtering element in a plastic case,

Inlot &

Fig. 511

Servicing and installation

As said before, this filter does not permit dis
assembly- to be replaced by a new one
o ically. It is one of the items.

Every 40,000 km
(25,000 mites) |

Interval of fuel filter
replacement
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The engine is cooled by coolant set in forced recirculation through jackets formed in the engine body and
through the radiator. For the water pump, a high-capacity centrifugal pump isused. For the radiator, a
tube-and-fin type, large in heat dissipating capacity, is used

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

struction.
6-2. Cooling Water Circuit

The thermastat remains in closed condition—its valve is closed - when the coolant is cold. Under this
condition, the coolant being pumped flows through the circuit comprising cylinder black, cylinder head,
bypass hose and water pump, in that arder.

inlet mamif

As the temperature rises to 82°C (179°F} or thereabout, the thermostat begins 1o open, thereby allowing
some of the coolant in recirculation to flow through the radiator. At about 95°C (203°F) of rising cool-
ant temperaturt he 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

Fig. 6-
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6-3. Removal

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

Fig. 64

3. Radiator removal

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

for engine water jackats is
located below the exhaust manifold, To
change the coolant, or to drain the jackets for
one reason or another, loasen this plug, too

21 The drain plut

4. Cooling fan removal
Removing the bolts securing the fan o tha |
allows the fan to be detached.

Fig. 63

2. Removal of cooling water pipes
Ta remave these pipes, loosen the screw ¢
clip and pull the pipe end off. In the
ith the heater, leave
ackened) position,

each

miachings equipped

heater

vopen |

Fig. 6-6




5. Water pump removal

In order to remove the water pump, it is not
necessary to take down the engine, The method
of removal is sequentially illustrated in Figs,
312, 313, 315, 316, 317, 318, 319, 3-20,
321 and 3-23.

In these figures, cautioning reminders are given,
Be sure to pay attention 1o those remindars
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. Func
Components

nal Description of Major

Water reservoir tank

This reservoir, a small tank, is 50 located relative
to, and so associated with the radiator that it
recaives the excess coolant that would otherwise
spill out by overflowing. The excess is due to
coolant expansion caused by temperature rise.
When the coolant cools down, its volume
contracts, and the coolant in the reservoir
returns to the radiator.

>

Fig. 67

Thermastat

The temperature-sensitive materizl in the ther.
mostat is a wax pellet. 1t is hermetically
contained in a metal case, and expands and con
tracts according as the coolant temperature
ries and falls, When it expands, the case pushes
down the valve to open it,

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

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

Thermastat functional specifications

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

82°C (179°F)

95°C (203°F)
8 mm (0.31 in.)

Shermostat

Fig. 58

Radiator filler cap

This cap has two builtin valves and, by these
valves, allows the internal pressure of coolant
circuit 10 rise to & certain level slightly above
that of the atmosphers.

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 kg/em®. This means
that the coolant's beiling temperature is sub
stantially above 100°C {212°F)~if the coolant

"o



is straight water—and that, under normal run
ning condition, na boiling aceurs to reduce the
coolant’s heat capacity.

Following a shutting down of the engine, the
coolant will cool off and the internal pressure
will drop. I the pressure should be aflowed
to keep on falling, there happens the danger
of coolant pipes and radiator cores becoming
subjected 10 a large collapsing pressure:  the
pipes or radiator cores or any weakest point
might give in. The negative-pressure valve
opens in such a case to admit atmospheric
pressure into the coolant circuit, thereby avoid
ing a build-up of negative pressure.

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

Rertintar cop

Oparating pressure adpusting vakve

Fig. 6-9

Radiator e

Opersting vacuum walve

Fig 610

Water pump

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

11

Fig. 611

Requirements on coolant

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

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

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

For protection of the cooling circuit, it is
recommended that GOLDEN CRUISER 1200
{which is included as a regular item in the supply
of materials from SUZUKI} be added to the
cooling water in a proportion determined by the
|owest atmospheric temperature expected.

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

Many brands of ANTI-FREEZE compounds
are sold in the market. In na case, allow two
or more different brands 1o be mixed in the
cooling circuit of the engine.



GOLDEN CRUISER 1200 "Antifreeze and
Summer Coolant”—its effects and use

(1) Effects of GOLDEN CRUISER 1200
coalant

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

(b} It does not corrode the metal surfaces of
the cooling circuit. It is an anticorro
sion coolant.

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

{d) It stands long usage. The renewal inter-
vals is much longer.

Fig. 6-12

1n2



(2} How 1o proportion GOLDEN CRUISER 1200 to cooling water
GOLDEN CRUISER 1200 is a multi-purpose anti-freeze compound, Its agueous solution as engine cool-
ant can be kept in service as long as two years in a single stretch, regardless of changes of season.

To prepare an anti-reeze coolant with GOLDEN CRUISER 1200, propartian this compound to water
according to the following chart, in which the propartions are indicated for seven levels of temperature as
the lowaest expected levels:

ANTI-FREEZE PROPORTIONING CHART

Freezing ‘c | -9 | —12 | -18 | -2 ]_4_5 ‘ 30 [ -3 |
temperature ‘F | 18 10 3 —4 3 -22 -33
JOLDEN CRUIS =T 3 I ] 1
GOEDEN & 20 2 30 45 50

ER concentration

o T 0760 | 098/ 171 180/
Ratio of com- - 304 | 285 | 26 200 180 |
pound to cooling 160/ | 2000 | 240/ 361/ 401/
water USPt | a2 | 602 | 562 F a4 401 ‘
133 167 | 200/ 2.6/ | 301 | 334/
meeL | 535 | 501 | 468 401|367 | 334

Water temperature gauge

This gauge constitues a system of its own, with an indicator mounted in the instrument panel, an engine
wunit or sensor of thermistor type and a regulator for passing a canstant current. These three—engine unit,
indicator and requlator—are connected as shown in the diagram below:

Fig. 6:13 Poter s

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

The magnitude of the current is determined by the state of the thermistor in the engine unit. This unit is
installed on the intake manifold, Speaking generally, a thermistor is a semiconductor resistive element
whose ohmic resistance decreases as its temperature rises; its resistance has 2 negative temperature coel
ficient. When the coolant temperature rises, the thermisior offers a decressing resistance, so that the
current increases, thereby deflecting the indicating hand wider.

The regulator is 8 means of maintaining a canstant current in the circuit for each ohmic resistance state of
the thermistor, and does so function under the varying valtage condition of the battery.

S1iE=



65. Cooling System Services

Thermostat

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

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

1f the suspended unit falls to the bottom (by
releasing the aripped end of the thread or string)
just when the temperature rises to B2°C (179" F)
or thereabout {which is the temperature at
which the valve should begin to open), the
thermostat unit may be deemed ta be in sound
condition.

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

g
I
a1

£y
e

v

"

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 to overheat.

Fig 615

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

| 10-15mm (0.4 -08in)
as deflection

Belt tension
specification

NOTE:

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

Fig. 618



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

A laose belt, or a belt tending to break off ar
otherwise defective, is often the cause of engine
overheating, Because of the importance of this
is strongly recommended that the bell be
replaced at reqular intervals even when the belt
looks satisfactory in appearance,

Two years
[recommended)

Belt replacement
interval

Fig. 617

Radiator

1f the water side of the radiator is found exces
sively rusted or covered with scales, clean it
by tlushing with the radiator cleaner compound
This flushing should be carried out at regular
intervals for scale or rust formation advances
with time even where a recommended type of
coolant is used. Periodical flushing will prove
more economical.

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

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

| Radiatar flushing
interval

Two years
{recommended)

15—

Fig 6-18

Coolant level

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

Fig. 619

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.




6-6. Important Re-installing Steps

Thermostat

When positioning the thermostat on the inlet

manifold, be sure to bring its air breather hole
1o front side of the engine,

Fig. 6:21

Filling up the cooling system

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

voir tank, raj

Fig. 622



7. CAR HEATER
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7-1. Description

The optional car heater is of hot water type. Its operation is quiet.
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

It takes engine heat through the

valve kept closed.

7-2. Electrical Circuit

The circuit diagram shown in Fig. 7-2 illustrates how the blower motor is contralied, With the main
switch clased, pulling the button of the three-position fan switch ta 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 stow under this condition.
Pulling the switch button all the way (to the second position] throws the full battery voltage across the

blower motor. A large current flows, and the blower runs with full speed.
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Fig 21
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7-3. Heater Services i Wire Color

Switeh Yellow | Blue/White  Blue
Fan resistor Position
This resistor is in the heater case. Inspect it for OFF T C
signs of cracking or breakage and replace it if | =t -
necessary. If the blower motor will not run or Firstposition (1) | @ 0 |
when you replace the existing resistor, check to Second position2) | O l o
be sure the resistor has an ohmic resistance of
4.3 ohms. Use a circuit tester for this purpase. 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 verified between
YELLOW and BLUE/WHITE
(2 Switch button in secand position
Continuity should be verified between
YELLOW and BLUE.

Fig. 7.3
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81, Description

The principal components of the ignition system are, as shown in the circuit diagram of Fig. 8-1, the spark
plugs, distributor, contact-breaker, ignition coil and, as the source of igniting energy, the battery. Note
that the ignition coil has two windings, primary and secondary.

Current from the battery flows through the primary winding and then the contact breaker; the contact
point in the breaker opens and closes 1o interrupt this current intermittently.

Each time the primary currant is interrupted, a very high voltage develops in secondary winding. I 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. Note that there are one high-
tension cord, from secondary winding to the center of the distributor cap, and four more high-terision
cords between the spark plugs and the four terminals on the cap.

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

NOTE:

Whereabouts of terminal connections are clearly indicated in the disgram below. When inspecting
the electrical wiring, refer to this diagram and check 10 be sure that each connaction s tight. Exam-
ine the cords for torn insulation and for evidence of grounding.

Pl

= == Brosker i
o 3
x. : 1 L
oo con
- g

Spark piug

Fig. &1



tion of Components

Distributor
Fig. B-2 shows the distributor unit in section 1o 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 secan
dary side of the ignition coil is connected). The arm of the rotor, mounted on the shaft, touches the
stribute’ the high voltage ta the spark plugs.

side electrodes one by one *

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

Below the contactbreaker is the ignition timing advancer, which operates on the principles of cen
trilugal gavernor action. The advancer will be described next.

Distributor data

© Camdwell angle | 62"+ 3
Condenser capacitance 0.25 microfarad N
Timing advance | 10° B.T.D.C. below B50 rpm
Number of gear teeth | 13 .
Direction of rotation | Clackwise, as viewed from top

Conter slectronde

Side aivctade

Hator

Breaker

Timing avancer

"~ Housing

Gear

Shatt

Fig. 82



Ignition coil

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

High-tensian |
Terrming!
_ Primacy tessminal

~Pramary winsng

— Secondiry windina

Fig. 83

Timing advancer

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

The contact-breaker cam, mentioned above, for
actuating the breaker arm is mounted on the top
piece. The twisting movement is produced by
the speed-dependent radial lor spreading)
movemants 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
5,500 rpm. Fig. 84 shows the relationship
between engine speed and ignition-timing erank
angle.

fanition trming
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Spark plugs

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

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

Hottype | Standesdtyps  Cold type

NGK — BPASES  BPRSES

Nippon Dsnsa | WISEXR-U  WIBEXRLL  W20EXR-U
_Insuiator

Canter ipctrade -
Fig 85
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#-3. Maintenance Servi
ibutor cap

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

A wider spark gap in the plug, a conditien aften
found in poorly cared spark plugs, promotes the
tendency of high-tension energy to find a short
cut 1o ground,

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

Fig. 86

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

gear.

Fig. 8:7

Spark plugs
The spark gap specification is 0.7 ~ 0.8 mm
(0.027 ~ 0.031 in). Be sure to use a thickness
gauge in checking the gap. A wide gap is just as
bad a5 a narrow gap. The 0.7 ~ 0.8 mm (0.027
~ 0.031 in) gap will produce the right kind of
sparks needed by the air-fuel mixture in this
engine,

o
L
=

Fig. 88

Contact point faces

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

The illustration, below, tells what must be done
in each case but the last one showing a pair of
properly aligned, smooth faces. Wear or burning
is hard 1o oceur in the contact point whose
point faces are in the candition labeled “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 lacating
the cause is 1o check the primary circuit (be
tween distributor and ground) for continuity by
using a circuit tester as shown. Since the con
tact point is open, the tester should indicate
discontinuity (infinitely large resistancel; if con
tinuity is noted, it means that there is a fault
somewhere along the primary circuit, which
could be in the ignition cail, condenser or else
where.

Fig. 810 7 Open

Condenser

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

Condenser capacitance
specification

0.25 microfarad |

Fig. 811 12 Open (31 Push

Ignition coil

(11 Sparking perfarmance test

The purpose of this test is to see if the ignition
cail is capable of producing high valtage surges
forceful enough to fly good sparks at the igni
tion coils at all times, particularly when its tem
perature has risen to the narmal operating level
Use of the electro tester is assumed for this test
With the ignition coil connectsd to the tester,
as shown, let the spark fly across the three
needle gap. Continue this testing for about
three minutes so that the coil will get warm to
simulate the normal operating condition. The
coil may be deemed to be in good condition if
the sparking is stable, without any misses. In
the use of the electra tester for this purpase, do
not enlarge the three-needle gap wider than 7
mm 10,27 in.)




(2) Resistance measurement
Maasure the ohmic resistances of primary and
secandary 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 BO°C (176°F); this is
bacuse we are interested in the performance of
the coil at the normal operating temperature,
not of a cold coil.
| ; About 3 ohms (in-
Peitasey wirgliog clusive of the 1.5-

resistance .
ohm resistor)

Secondary winding |
A e
resistance bout 8 kilohms |
=

Fig. 813

8-4. Important Reminders for Reassembly
and Installation

Distributor

A definite sequence must be followed in inserting

the distributor into the distributar gear case.

This is because the relative anqular pasitions of

distributar rotar and crankshaft are essential

factors of ignition timing. The sequence is as
follaws:

(1) Turn over crankshaft in normal direction
(clackwise as viewed from front side) to
bring timing mark 10° (7 {on flywheel) to
the mark 2 provided on transmission case,
making the two marks line up. See Fig, 8-14

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 (U (@ 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°(8.7.0..)
Timing mark
\

Timing masch
mark

Fig. 8-14

(2) Remove the distributor cap. Turn the rotor
1o make the end face 3 of rotor flush with
mark (¢ embossed on the distributor hous-
ing, as shawn in Fig. 8-15.

Fig. 815

(3) Insert the distributor into the distributor
gear case, indexing the center line & of dis-
tributar flange to the distributor mounting
screw hole. Secure the distributor snugly
and, at the time of timing the ignition,
adjust its pasition.



High-tension cords

The distributar cap has four terminals to which
the four high-tension cords are connected, one
cord for one spark plug. Each terminal is iden
titied by @ number (1, 2, 3 or 4] marked closed
to the terminal.

When installing these cords to connect the plugs
to the distributor, be sure to be guided by the
identifying numbers: tarminal 1 is for No. 1

cylinder plug, terminal 2 for No. 2 cylinder
plug, and s0 on.

8-5. Ignition Timing
Specifications

10° B.T.D.C. below
850 rpm
1-3-4-2 |
0.4~ 0.5mm ‘
(0.016 ~ 0.019 in.)

Ignition timing
Ignition order

Breaker point gap(

Checking mathods

Check to be sure that the point gap is within the
specified range, from 0.40 to 0.50 mm (0.016 ~
0.019 in.} and then check the ignition timing on
No. 1 cylinder. To adjust the point gap,
Ioosen screws (1 and move the stationary point
with plain screwdriver inssrted 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 rpm. Under this condition, observe the
timing marks under light (The 107 timing
mark (@ an flywheel will appear stationary.}

I mark (@ is in register with the mark (5 on
transmission case, the ignitian is timed correct

ly. See Fig. B-18.

Timing match
mark

Fig. 818
128



To see whether the advancer in the distributar
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 improperly or their return
springs are fatigued or broken. If such a dif
ference is noted, service the governor and replace
the springs or any other part, as necessary.

ADJUSTING:

Upan noting that the ignition is not timed to

the specification, proceed as follows

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

2) Loosen the distributar clamp balt, and turn
{or anqularly displace) the distributor hous-
ing a little at a time until the marks @ (&,
mentioned above, line up under lamp light

NOTES:

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

= After tightening the clamp bolt, check
‘the timing once again.

(2) Checking and adjustment with the timing
tester
The timing tester has a builtin buzzer.
Connectone of its leads to the primary-circuit
terminal of the distributor and the other lead
1o the distributor bady. Slowly tum the cr
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

CAUTION:

With timing marks (I (2) lined up as shown
in Fig. 8-19, remove the cylinder head
cover and check to be sure that No. 1
cylinder racker arms are not riding on cam
lobes. I the arms are up, turn over crank-
shaft by one rotation {360°) clockwise (as
viewed from front side). This turning
should cause the buzzer to sound off just
when the marks come into alignment.

NOTE:

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

10 BT0.C)
Timing mark

Timing masch

Fig. 820 ®) Tiing rester (09900-27003)



ADJUSTING:

Upan noting that the ignition is not timed to the

specification, proceed as follows:

1) Make sure that the breaker point gap is set
right, that is, between 0.4 and 0.5 mm
{0.016 - 0019 in.},

2] Bring timing mark (1 into alignment with
mark ), as shown in Fig. 8-19, Mark (0
represants the 10° crank angle.

3} Loosen the distributor clamp bolt, and

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

NOTES:

1. Turning the housing counterclockwise
_advances the timing and vice versa.

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

ent of T

86, Replac

Replacing a worndown driven gear (a part of
the distributor assembly) is not enough. Inspect
the drive gear, o0, and replace it If it is badly
worn down. The drive gear can be remaved
from the camshaft

Worn gears in the distributor drive are likely to
disturh 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. Note that the tooth root
is radially centered on the center line through
the keyway provided in camshaft.

butor Driven Gear

Fig. 821
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CAUTION:

Distributar gear case

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,
remaving and putting it back, Be sure to
add this much oil before starting the engine
for the first time ofter servicing, For the
filling paint, remove the bolt on the case
and use the bolt hole.

Frant side view
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9.1. Description

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

Magnat switch

/
Drive ever =
e
\ L33
™~ o
®
Amanu besks
1 M 7
.||l‘
Pinion’
Gves runnirg elateh Sy s
Fig. 9.1
9.2, Specifications
Voltage n 12 volts
Qutput 0.8 kW
Rating 30 seconds
Direction of ratatian Clockwise as viewed from pinion side
Brush length 16 mm (063 in)

Number of pinion teath ]

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

Lo i 270 A maximum at 9.5 volts and 0.7 kg-m torque,
oad characteristic 1,200 rpm minkum

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

No-load characteristic

Locked rotor current
Magnetic switch operating voltage 8 volts maximum




9-3. Cranking Action

Starting up the motor

Turning on the starting switch results in a small current flowing through the holding coil and anather
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. |n other words, motor begins to run. In the magnetic
switch, the two coils energized—pull-in coil and holding coil -develop a combined magnetic pull, by which
the maving core is pulled against the force of the spring and moves toward the right (in the illustration}
At this time, the motor armature is running but slowly because of the small initial current. As the moving
core is forced toward the right, its left end turns the shift lever around its pivot, so that the bottom end of
the lever pushes the clutch toward the left, Since the clutch is splined to the moter shaft and because the
motor shaft is rotating, the clutch advances toward the left as assisted by the helical splines.

Startes 5

Puthin cou

_Carmat plats

Holding coil _

lewun Nauake
Fig. 92

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, |n the latter event, the springs mounted on the cluteh absorb the shack 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 care 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 1o the battery. Consequently, a very large current—load current—flows
through the mator to develop a high cranking torque far driving the engine erankshatt through the drive
pinion and ring gear.




Engine cranking

When the motor is cranking the engine with full force, the pull-in coil is bypassed or shunted but the
holding coil remains energized to hold the moving core in its shifted position. Under this condition, the
shift lever is pushing the pinion by overcoming the force of spring:
As the engine fires up and begins to run steadily and if the starting switch is kept clased, the ring gear
starts driving the pinion. When this occurs, the pinion merely spins on the motar shaft without transmit
ting this reverse drive 1o the mator. This is because the clutch is of overrunning type.

Fig. 94

Terminating cranking oparation

Turning off the starting switch de-energizes [shutting off the current) the holding coil o that the pull
hitherto acting on the moving core disappears. By the force of the spring, then, the shift lever is turned
back and the moving core is forced toward the left ta open the main contactor. This shuts off the load
current, and the drive pinion, shift lever and moving core go back 1o their original positions.

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

2]

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

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



9.5. Disassembly

1) Remove the nut securing the end of the field
coil lead to the terminal on the head of mag-
netic switch N
Take off the magnstic switch 1) from the \
starter motor body by removing the two

mounting screws,

L
°

Fig. 9.8

5) Remove the case complete with field coils.

6] Pull off the set pin from shift lever, and take
out the rubber and plate inside the hausing

7) From the housing, take out the armature,
starter clutch and shift lever.

Fig. 96

3} Remove the bearing cover (7] , and take out
lock plate brake spring (3) and rubber (4

Fig. 9.9

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

Fig. 97 & o

4) Disassemble the brush holder seetion in the
following sequence:
(1) Remove two through bolts.
{2) Detach commutater end frame,
{3} Draw brushes out of the holder.
{4) Take out the brush holder.

135



9-6. Maintenance Services

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

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

Checking the field coils
Check to be sure that the field circuit is neither
grounded or opencircuited.  This can be
effacted by using & circuit tester as shown. If
continuity is indicated by the tester hooked to
the housing or frame, it means that the insula
tion has failed, resulting in a grounded field coil
Such a feult can be corrected by repair in

most cases

Fig. 9-10

(:neckmg the armature
Using the circuit tester, see if there is any
continuity between commutator and arma-
ture corg. The tester will indicate infinite
resistance if the insulation is in sound
condition,

Fig. 911

« Again using the tester, check for continuity
between each pair of adjacent commutator
segments. |1 discontinuity is noted at any
part of the commutator, replace the whole
sub-assembly of the armature.

Fig. 912

Servicing the commutator

® If the surface of the commutator is gummy
or otherwise dirty, wipe it off with a clath
dampened with gasoline. I the surface is
coarsaned or in burnt condition, smoothen it
by grinding with sandpaper. 1f the surface
is grooved deep, it may be necessary 1o
remove the groove marks by turning the
commutator in a lathe; such turning is often
successful in reconditioning the commutator
if the extra stock necessary for removal by
cutting is available without reducing its dia-
meter ta the limit.

5 Standard Service limit |
iR 305 mm
diameter

(1.28in.) nain) |
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A

Fig. 9-13

+ 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.
r [ v | oo
e P ST I
- ‘ ] =

Wrong

Fig. 9-14

Testing the magnetic switch

Before separating the magnetic switch from the
motor proper just remaved from the crankecase,
test the switch by connecting the battery 1o the
switeh, as shown, 1o see if the drive pinion
jumps out when the battery voltage is applied.
(With the positive terminal of the battery cable
end.} With the switch coils in sound condition,
the drive pinion will jump out and, even when
the main circuit is opened at A", will remain in
“jumped out" position. If undoing the connec-
tion at “'A’ causes the drive pinion to retract, it
means that the holding coil is defective.

Fig. 9-15

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

Standard Sarvis limit
Fruth lenon 16 mm 12 mm
(0,63 in.) 10.47 in.b

Fig. 8-16

Servicing the brush holders

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




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 lacking by punching.}

Fig. 9-18

Give grease 1o the bush in the drive housing.
2] Grease the helical splines before mounting the clutch sub-assembly.

Grease the sliding or contacting surfaces associated with shift lever.

)

& armature shaft end inserted into this bush.

Grease the bush fitted into the end frame and also

£

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

o

6) Adjust the length of the moving stud so that the clearance between the stop nut and the pinion in
plunged-out condition will be from 1 to 4 mm (0.04 to 0.16 in.). To check, run the motor in no-load
condition to plunge out the pinion and wait till the motor speed settles,
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10. CHARGING SYSTEM
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10-1. Description

The charging system consists of the alternator complete with a means of rectification for producing DG
output power, and the twa-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 rator. This feature of construction of the alternator strikes a distingt contrast to the dynamo {DC
generator), in which the field is in the stator while the armature is in the rotor.

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

Aternator
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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 1o ground. Another current flaws from the battery through the contact
point of voltage regulator into the field winding in the alternatar rotor, thereby praducing magnetic fields
around the rotor. These fields, which are stationary at this time because the rotor is not running, link the
armature coils and the rotor poles through the air gap between stator and rotor.

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

The rectifier consists of three pairs of rectifying diodes, forming three one-way paths of current for full-
wave rectification to convert the alternator output power into a direct current power, which is available
terminal of the alternator-rectifier unit, relative to “E” (ground) terminal.

from the ”

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

Let's take a lock at the pressure coil of the valtage relay. One end of this coil is connected to terminal
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 armatura carrying point “P5”. Consequently, point “P5" separates from point “P4” and touches
point “P6"" 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 rectifiar
diodes. The reason why a cutout relay is not used here is explained by the presence of the diode rectifi

The function of the voltage regulator with its voltage coil is to alter the path of field {excitation] current
for the field coil, in order to maintain the alternator output voltage at a relatively constant level. When
this voltage rises owing 10 a rise in engine speed, the voltage coil pulls point "P2" away from point “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 paint “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 encugh
to keep down the output voltage to the normal level.

The foregoing description of the voltage regulator operation may be summarized as follows: the regulator
controls the alternator cutput voltage by contralling 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 &
relatively constant level.
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0-3. Alter
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.

or

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

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

The six diodes are arranged so that they “rectify” or convert the three alternating outputs into a DC out
put. Three phase full wave rectification is effected by the built-in rectifier.

In terms of electric current, a diode is a circuit element that passes the current only in one direction, Of
the six diodes, three are arranged to pass currents in the same direction, and the remaining three in the op
posite direction. Since three alternating currents undergo full-wave rectification and are combined inta
one by superposition, the DC output of this alternatar 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.

Fieid coil
{Rotar coli)

Fig. 10.3
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Data and Specification Remove the 3 bolts fastening the end frame to
the rotar housing; tap on the edges of the end
frame with a wooden mallet to separate it from

MNominal operating

Voltage 12 Voits the housing, thereby severing the rotor from the
Maximum alternator wiator,
aximu
output XA
Polarity Negative ground

Etfective pulley |
lmgied | 70 mm (2.75 in)
1,050 ~ 1,250 rpm,
14 Valts at normal
s temperature

No-Ioad alternator

4,000 rpm maximunm,
Fulload alternator 288,14 Vohsst
spead

normal temperature
= Clackwise 3 viewed
Direction of rotation

fram pulley side

i i
Maximum per missiole 12,000 rfmin (rpm)

alternator speed | i1
Working temperature 40°C ~80°C

range (—104°F ~ 176°F) E_Jraw out the rotor. It may ‘he necessary to
Rectificaiion Full-wave re(l-!icalicnj lightly tap on the core and housing.

Removal

{1} Disconnect the positive battery cable from
the battery

(2) Disconnect from the alternator the white

cord and circuit coupler.

Remove the bolts securing “V" belt adjut

ing arm and alternator and take down the

alternator.

(3]

Alternator Disassembly
Remove the nut securing the fan to the rotor _
shaft. To do so0, the shaft must be held rigid and

’ . p Fig. 10-6 ;
steady by using a special tool &) . g 3

Remove the 3 nuts securing the rectifier holder .
in place, and one other nut holding down the
terminal insulator. Remove the rear end cover

Hexagon wrench. 6 mm (09911-70120}

Fig. 10-4 Fig. 10-7
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Remove the brush holder from the stator.

Fig. 108

NOTE:

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

/
Fig. 109
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Maintenance Services

{11

Rotor
Testing the rotor for apen circuit

Check 1o be sure there is continuity be-
tween the two slip rings when tested as
shown. Absence of continuity means that
the field coil is open-circuited and must be
replaced.

Ring-to-ring circuit resistance

Fi

. 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.

F

ig. 10-11



21

. 10-12

(3)

&
Fig. 10-13
14)

Stator Put one tester lead to terminal “B"" and the

Check to be sure there is no continuity be other lead to terminal “N"'; then swap the
tween the stator core and each armature two leads. Of the two tester indications,
coil; any continuity noted means that the one shauld be about 20 ohms, meaning
coil is grounded, A grounded armature coil continuity, and the other should be infinity
can be corrected by locating the faulted {nan continuity.).

point and repairing the fault Put one tester lead to terminal “N" and the

other lead te terminal “E”; then swap the
two leads, In this case, 100, the two tester
indications should be similar to those men.
tioned above.

Brushes
Check each brush for wear by measuring it
length, as shown. If the brush is found

worn down to the service limit, replace the Fig. K14,
brush and holder altogether (8] Alternator load performance
1 With the alternator-rectifier unit in place,
SR Standard Service limit run the engine in a speed range of 3,000 to
length 165 mm 11.0mm 4000 rpm, and check the alternator
(@85 in.| 10.45 in.} output voltage and current, Compare the

readings against the prescribed values,
indicated below. An output current which
is small means the possibility of the rectifi-
er being defective, any of the stator
(armature, coil opencircuited, or an
insulation failure resulting in a grounding
fault.

Standard output 8 14.9mm,|

woltage and current 20A minimum

Rectifier
The rectifier is to be checked with the cir
cuit tester for continuity in one direction
and nan-continuity in the other direction.

Fig. 10-15
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10-4. Alrernator Regulator

In the two-element regulator, one coil acts as
voltage limiter or requlator 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 paint “P2"" is roughly propor-
tional to the alternator output voltage, whereas
the magnetic pull developed by the pressure cail
of the relay is dependent on the potential level
of neutral point “N' of the armature with re-
spect ta the ground. A clear understanding of
these relations is essential in checking, testing
and servicing the regulator unit,

Armature gap

e

Moving paint P2

‘/Pmmm
pomt | o) et
L or-spen) ﬂf [—

o Ve L
e

Armaturs g3

Adiusting arm |
Pt P4

e e,
Valtaga ralay

Fig. 10-16
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Specifications ke

[ Reguated voltage
Voltage relay cut in voltage | 4~ 5.8 valts

138~ 148 wolts |

Maintenance services

(1) Valtage-regulator limiting action test
Hook up a voltmeter, inserting it between
the alternator “B*' terminal and ground,
and run the engine within a range of 2,000
to 3,000 rpm, while reading the voltmeter
indication. The voltage read is the charging
woltage 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 toa
high or tao low, adjust it by bending the
adjusting arm of the valtage regulator.

138~ 12.8 vohs for |
2,000~ 3,000
engine rpm

Preseribed range af
charging voltage



Fig.

1017

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

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

Armature gap is too wide on low-speed side
or high-speed side in the voltage regulator.
Contact resistance at high-speed side point
is 100 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. 10-19)

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

Imperfect grounding of the regulatar unit
Continuity test on field coil

Using the circuit tester, check for continui-

ty between the “E" and "'F"" terminals of
the alternator, as shown. The tester should
indicate continuity with a resistance value
mesting the following specification:

Standard field circuit

| resistance

~Bohms

Fi

3

10-18

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

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

An open-circuit is developing in the field
coil.

The brushes are not seated properly on the
slip rings.

Brushes or slip rings are burnt.

Checking 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 to
diagnose the internal condition of the
regulator unit:

i N F
Black/White White/Block White/Graen
_ = .c=

E [ [
Bisck  WhiteiFled  White

Fig. 10-19
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Guide on regulatar disgnosis
& i Normal
Terminal St ol . '“: resistance value Diagnasis
checked vol. relay vol. requlator ok
; 1t not zero, point contact is defec.
Al o tive on low-speed si
1G-F
1f infinity is nated, control resistor
1
Operated Approx, 1 iscpemeiroited,
It not zero, lay contact point is
Standstil Zero et viorg e
LE [ T 1 zero, relay point faces are fused
Operated Approx. 100 together. 11 infinity is noted, vol-
tage eoil is open-circuited.
It zeco, pressure coil s shorted. 1T
NE Apprax. 24 infinity, voltage coil is apen-
circulted.
s = 1f not infinity, relay point faces are
Standstill tefinity fused together.
BE If zero, voltage coil is shorted. If
infinity, voltage coil is open-
Operated Approx. 100 circuited or contact action of the
is defective.
1 § If not infinity, relay paint faces are
i Standstil Infinity | A
[ If not zero, contact action of the
Operatsy 2 paint s defective
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14) Gap adjustment
& Voltage relay
Using a thickness gauge, check the two
gaps, point gap and armature gap, Refer
the gauge readings to the specification
value, below, and adjust the gaps as neces-

sary.
Gap specifications
AMALEE | orox, 0.6 mm (0.023 in )
gan
Point gap | Approx. 0.8 mm (D015 in)

Fig. 10-20
Voltage regulator
Two gaps are to be checked: point gap,
and armature gap. Use a thickness gauge,
and compare the readings taken against the
following specifications. Adjust the gaps
as necessary.

LAumanuru

Gap specifications

Approx, 1.1 mm (0043 in.}

Approx, 06 mm (0018 in.)

Fig. 1021

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 avercurrent by the
melting action of its conductor.

Fig 1022

10-6. Battery
1) Battery specifications

Model | nseo
Rated capacity 45AH, 12 Volts

3.1 litres
Eleciralyte 16.6/65.5 US/Imp. pt)

1.26 when fully charged

Elactrolyte 5.G. 1 20°C (6B°F)



2) Care of the battery

The following information is basic in nature and is nothing new; it is merely a reiteration of what every
Service shop personnel knows about the automotive storage battery. The information is intended to serve
as a reminder to the reader, with a hope that he will, in turn, remind each final user of the important basic
facts about the battery whenever opportunity permits him to engage in a conversation with the final user
in the shop or out of the shop.

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

(2) Presarve the capacity of the battery.
s a limit to the ability of the battery to hokd electricity in store. This limit is called “capa-

There are several ways for the battery to lower its capacity:
i Lossof electrolyte, or fall in electrolyte level.
When this happens, the battery cannot hold so much electricity as it originally could. Handle the
battery with care when you take it down. Barring the loss of electrolyte by careless spilling or
otherwise, the electrolyte level goes down gradually in the battery at work because the water content
of it evaporates. Periodically refill distilled water to each cell, as necessary, so that the electrolyte is
always up 1o the specified level. Never allow its surface to fall so much as to expose the cell plates

£

¢ Overcharging the battery in place or off the machine.
In recharging the battery off the machine, caution must be exercised so & not to overcharge it.
Overcharging gives rise to several complexities. For one thing, it heats up the battery to deform the
battery container to result in a destroyed battery. Overcharging could occur in a battery in place if
the voltage regulator is maladjusted to allow the alternator {or the 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 freezing weather, for the electralyte in such &
battery can easily freeze up to result in a destroyed battery. Moreover, an undercharged battery s
an easy prey to a greater evil-sulfation.

i 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, “Sultation” means the result as well as the process of that
reaction. Such a battery can be revived by very slow charging and may be restored to usable condi-
tion but it is a damaged battery and its capacity is lower than before.
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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 corrasion, 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 can
tact, and grease the connections after each cleaning to protect them against rusting

{4l

Be always in the know as 10 the state of charge of the battery.

The simplest way 1o tell the state of charge is to carry out a hydrometer test. The hydrometer is an
inexpensive instrument for measuring the specific gravity (S.G.) of the battery electrolyte. Why
measure the 5.G.? Because the 5.G. of the electrolyte is indicative of the state of charge.

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

AL 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 S.G. is 1.220.

The battery is in NEARLY DISCHARGED STATE if the 5.G. is 1.150 and is in danger of freezing
What if the battery temperatures not 20°C (68°F)? Since the 5.G. varies with temparature, you have to
correct your 5.G. reading (taken with your hydrometer) ta the value at 20°C, and apply the corrected
5.G. value to the three-point guide stated above. This manner of correction needs a chart showing the
relation between S.G. and temperature. There is a simpler way: refer to the graph given below, which
tells you the state of charge for a range of 5.G. value and a range of temperature.

How to use the temperature-corrected state-of-
charge graph.

Suppose your 5.G. reading is 1.26 and the bat- o e charge
tery temperature is —5°C (23°F). Locate the , | [ |
intersection of the —5°C line and the 1.26 S.G. 73
line, The intersection is A", It is in the zone T ol |
for CHARGED STATE. How much is the 2t |
hattery charged? To find out the answer, draw a 5 2 Sy
line parallel to the zone demarcation line, S oy L"‘““‘ e
extending it to the right, and see where this line N EEEE .
cromws e grceioe sen. o oo prens 5 vl LI LLLLL L
example, the line crosses at, say, B6% point. ] - wo
The battery is 85% fully charged s

Fig. 10-23
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11-1. Description

The clutch 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 causs 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
wentional clutch, pulling the pressure plate away from the flywheel, thereby interrupting the flow of drive
from flywhasl 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, wn.u is particularly noteworthy, does not require the adjustment of the
kind involved in the I-pi spring release-lever type of clutch.

y Cluteh cover aswy.

Btk Cluteh ratesse bearirg

Crank shaft|

GCiurch disc

Fig: 11-1
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11-2. Remaoval

Removal of the clutch presupposes that the
engine has been dismounted according to the
methad 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 6 holts securing the clutch vover to
the flywheel, and take off the cover and clutch
disc.

Fig 112

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

Fig. 11-3
11-3. Maintenance Services

Clutch disc facing surface condition
A burnt or glazed (glass-like surface) facing can
be reconditioned by grinding it with No, 120 ~

| i | Standard Service limit
Rivethesd |——ordid |

12 mm 0.5 mm

(0.05 in.) 10.02in.l

200 sandpaper. |f the surface is in bad condi
tion beyond repair, replace the whale clutch disc
assembly.

Fig. 114 (D) Sendpaper
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
clutch disc assembly.

depression




Backlash in disc serration fit

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

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

Service limit
0.5 mm (0.02 in.}

‘ Backlash in serration fit

Fig. 116

Clutch cover
Inspect the clutch cover for evidence of the
diaphragm spring rivets getting loose. I the
rivets are loose or are tending to become loose,
replace the cover assembly; such a cover makesa
rattling noise when the clutch pedal is depressed.

Inspect the tips of the tapering fingers (to which
the release bearing exerts a push to disengage
the clutch) for waar. 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. 118

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 seal for evidence of malcondition
atall 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.
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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 bolt
located near the pivating point of the pedal arm

Lock nut

ir-1a

Clutch pedal play

There are twa places where adjustment is ta be
made for giving a proper amount of play ta the
cluteh pedal. One is the clutch cable adjuster 2
shove the engine maunting 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 (1 (0.6~ 1.0in.)
2~ 4mm

Cluteh release arm play rtcit

Fig. 11-17

NOTE:

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

‘\\L—

4 men 10,18 i

Fig. 17-12

11-4. Installation
The clutch is 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 used to install the disc
and cover, in order to align the two to the trans
mission input shaft. The tool is a sort of dum
my; insert it into the bearing (pilot bearing) {as
if it were the transmission input shaft). Then
mount the disc and cover and, atter bolting up
the cover 1o the flywhesl, draw off the mount
ing tool &

Clutch disc center guide (09923-36310)

Fig. 11-13



Input shaft bearing
There is a void between input shaft bearing and
oil seal. Make this void 60% full with SUZUKI

SUPER GREASE “A" Punched Punched
marks ' marks
e Front
sud st
Right hand steering  Left hand steering
Fig 11-16

Fig. 11-14 0 G

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

Fig. 11-15 (2) Grease

Clutch release arm

The release arm can be installed after the trans
mission has been mounted and set in place but
there will be some difficulty of handling the
arm with the transmission in place. The easier ;
way 5 to install the arm before the transmission :
is installed; the method is as follows:

In the lefthand steering machine, match the ;
punch marks on release arm and shaft. In the
right-hand steering machine, locate the punch
mark on release arm off the punch mark on ‘
release shaft by an amount equal 1o one serra-
tion, as shown. Secure the release arm good and
hard to the shaft in that position.
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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,

Gode Ihitting wer Knoh
Gear shifiing Gantrol lever
oot

Housing

Seat

Sorimy

Dust senl

Guids plate

Gear shifting contral shatt
Return sprirg

Bomumraun-

e =T

Fig. 12-1
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12-2. Removal

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

Fig. 122

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

Fig. 12:3

12-3. Maintenance Services

Gearshift lever adjustment

If it 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 quide plate permits it 1o be so displaced.

If it is hard to shift into “'second” or “top,” or
if ““gear slipping” is complained of, displace the
quide plate toward front

Sacons, Top: B
prasio bl 1

Do

090
e
Fig. 12:4

If it is hard 10 shift in “reverse,” displace the
control lever housing toward the right. Loos
ening the balts securing the housing permits it to
be so displaced.

If the lever tends to shift inta “top”* when
meant 1o go into “reverse,” displace the control
lever housing toward the left.

| Grar shift
| control invee
o
o 1. Control kever
. ‘guide @late

Fig. 125

Guide plate inspection
Replace the guide plate if its tongue parts ““A"*
and “B" are excessively worn. A worn tongue
“A" makes “reverse shifting” less articulate; a
worn tongue B causes the shift lever in neutral
0 change its pasition.




12-4. Installation
1. Tightening torque

Ta be tightenes to

Jaint nut, gearshift

ol ror

Front aut, gear shift

cantrol rod

8al

plat

~

of the control lever seat.

Fig. 127 (1 Greass

3. Pasition the control lever guide to bring the

kgm (1011
10-15
{7.6~ 10.5}
06~10
~701
04~07
3.0~ 5.0}
20~125
145 ~180)

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

arrow mark to the front side.

. ];r-P-wl
foo0
0

B
07y
T

Fig. 128

4. Position and secure the gearshift control
lever in such a way that, when it is moved
inte “"top” position, there will be a clearance
7 of 30 to 40 mm (1.18 to 157 in) be-
tween it and transfer shift lever,

Fig. 12-9
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13-1. Description

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

On the main shaft, low-speed synchronizer couples “low’” driven gear or “second” driven gear to the main
shaft. High-speed synchronizer coupls “third”” driven gear or input shaft to the main shaft. Reverse
idler gear is for clash meshing, and meshes with the reverse idler maunted 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 thres-fork-shaft shifting mechanism built in it. The lower case supports the countershaft.
Fitted to the case is an extension case, in which the gears for reverse drive are housed.

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

Sacand
Low speed synchronizer ring.
‘Synchronizer pring

Low

Synehronizer key
Low ges

PE DL T

IRFRAERSE
coge
Tig
S
H
H

Input shaft
High speed synchronizar ring
ing

HMESE

FL]

Synchronizer key
Third gest
Plug

Cmmll
!:mmbursilﬂl

o I
Cirelip

Reverse shaft
Feverse idis gear
i

g
Flacating soring Na. 2
Facating wiing No. 1
Steel ball

Saring gin
Low sveed shifting fork shaft
Fhigh tpeed shifting fork shaft
Ploverss snifting fork shatt

High speed shifting fork
Flavarss snifting fork

a;tc::eaaszmwassaazm

Fig 137 y




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 countershatt. Shifting the lever into “low’ causes low-speed gear shifter fork to push
low-speed synchronizer toward low driven gear and, through the dog teeth, mesh it with the gear, thus
coupling the gear to the main shaft

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

Second speed drive

Shifting the lever into “'second”’ causes the same low-speed gear shifter fork to push low-speed synchroniz-
er to the other direction, that is, toward second driven gear and mesh it with this gear, thereby coupling
the gear to the main shaft. Under this condition, speed reduction takes place twice, as in the low speed
drive described above, first between the gear of input shaft and that of countershaft and secondly between
second drive gear (of 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
inerely 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 through
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 synchranizer
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 ratary direction are involved in this drive.
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13-3. Transmission Gear Ratio

Primary gose ratio 3ane
Primary speed ratio 1780

T . |

Low isscona | Thirs | Top |
& 2] Gear o | 20114 |2 2 272
537 Speedrouo 2143 | 1318 | 0862 [ 2280
Owrmipeed | | | |

| seduction anig | +528 [mwlwfm R

13-4, Dismounting

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

*  Remove the drain plug to drain out the oil in
the transmission.

e Remove the link bolt connecting gearshift

lever shaft and control lever shaft,

Disconnect the electrical lead from back-up

light switch.

Remove the two transmission mounting

nuts, and remave it by carrying it taward the

engine side.

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

Remove clutch release bearing from transmis-
sin input shaft,

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

- 167~

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

Fig. 134
Remove 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 ta screwdriver, may have to be used to pry
the two cases apart, as shown. In such a case, do
not stick the bar too far into between the two
mating faces or the faces may become damaged.




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

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

Bearing installer ® (0992256130}
Bearing puller © (09913-60910)

Fig. 136

Remave the circlip retaining the reverse gear on
countershaft, using the circlip remover ® , and
slide the reverse gear off countershaft. Fig. 13-9

Cirelip remover (09900-06107)

Fig. 13.9.1

Fig. 137 Removing the main shaft and input shaft
Take out the input shaft by hand, taking care

Remove the rubber plug on countershaft. Re
not 1o let the high-speed synchronizer ringsdrop.

move the circlip retaining the countershaft bear
ing, as shown.

Fig. 13-10
Fe 108 — 168 -




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 remov-
ing the circlip:

Circlip remover (1 (09900-06107)

Fig. 1311

Remove the circlip retaining the reverse gear on
main shaft. Remove this gear and main shaft
bearing. Be sure to use the circlip remover

Fig. 13-12

¢

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 whan the sleeve hub is
coming off.

Fig. 13-13

Remaving the shifter fork shafts and forks
Before starting the removal work, make sure
that all the shifter fork shafts in place are in
neutral pasition. 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
to make sure that the interlock balls between
two adjacent shafts are seated fully in the dents
of respective shafts, If any of these interlock
balls is off the dent, some of the fork shafts will
refuse to come out when pulled

Fig. 13-14



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

Spring pin remover &) (09922-85811)

Fig. 13-15

Move the high-speed shifter fork shaft into the
positian for “third.* This will allaw the spring
pin ta shift into the dent provided in the case.
Using the same special tool, mentioned above,
draw out the spring pin and pull out the fork
shaft. As in the case of above, be careful not 10
et the steel ball and spring fly away.

Having thus far removed the reverse gear shifter
fork shaft and high-speed shifter fork shaft, you
are now 1o remove the low-speed shifter fork
shaft, as follows: Mave this fork shaft into the
position for “second,” sa 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.

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 gesr slipping in reverse drive is
often due to worn tooth edges of these gears,

Fig. 13.17 (1) Chamfered

Countershaft and its bearings

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

Fig. 13-18
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Input shaft
Referring to Fig, 13-19, inspect the cone (1) and
toothed ring ) for wear and damage.

Inspect the gear teeth (3 and splines @ for
wear and damage.

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

Fig. 13-19

Combination of gear and synchronizer ring
Fit the ring to the cone of the gear (input gear,
or “third,” “second” or “low” gear), and
measure the clearance between the two at the
peripheral teeth, as shown if Fig, 13-20. If the
clearance is noted to have reached or exceeded
the service limit, replacement is necessary.
Clearange Standard Sarwice limit
between 08~12mm Gaie
grarand ring (0,03 ~ 0.05 in.) (0.02 in) |
1 2

-1m

Inspect the external cone (of the gear) and
internal cone {of the ring} for abnormal wear.
Be sure that the contact patterns on these sur-
faces indicate uniform full-face cantact, and that
the surfaces are from any wavy wear. A badly
warn member must be replaced.

Proper synchronizing action an gear shifting can
be expected when the ringto-gear clearance
{Fig. 13-20) and the condition of cone surfaces,
amang other things, are satisfactory.

3

A

28

Fig. 13-21 (5 Chicking contacting surtace

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) 10 one side, 5o that is slides axially
on the hub, pushing the ring toward the cone
surface of the gear. This push is transmitted by
the three keys, which are lightly gripped by the
sleeve.

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



sleeve lets go of the keys and s over to the
ring. At this moment, the initial contact be-
tween the chamfered ends of teeth of the ring
and those of internal teeth of the sleeve ocours.
This contact is such that the internal teeth of
the sleeve align themselves to those of the ring.
When the sleeve advances and slides into the
ring, the ring will be rotating nearly with the
speed of the gear, so that the sleeve is enabled
smoothly to slide over into the clutch teeth of
the gear.

The initial contactor mesh between sleeve and
ring is determined by the widths of key and slot
or, to say the same thing, the key clearance in
the slot, and is prescribed to extend at least a
third {1/3) of the chamfer.

With the synchronizer properly assembled on
the shaft, push in and twist each synchronizer to
see if the one-third mesh accurs or not; if not, it
means that the overall wear (which is the sum of
the wears of slots, keys and chamfered tooth
ends) is excessive and, in such a case, the entire
synchronizer assembly must be replaced

Mesh of chamfered taath
ends of synchranizer ring
and hu

Cantact extanding
about 173 of charm-
fered face from apex

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.

Koy slot wigth | Standard | Service limit
of synchro- a6 mm s
i 0.38in) | ©.39in)
1
i
Fig. 13-23

Fork shaft locating springs

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

Spring No. | Standard | Service imit

Free length | 19.5 mm 170 mm
ofNo.1 | 10767in) | (0.669in.)
Froe longth | 17.5 mm 160 mm

(©630in)

afMNo.2 | (0.689 in)

Fig. 13.24
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Extension case bush

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

Raasar Standard Service limit
sliding voke
o aon 0,02 ~ 0.8 mm 0.1 mm

Cosebush | (0.0008 ~ 00024 in)| (0004 1n)

13-7. Important Steps in Installation
Tightening torque

T I kg-m

To be tightenad to ka1l
[ 1520

Transmission case balt } (110~ 145)
Ol drain plug and |
lewel plug 1225‘351}\
Rear mounting bolt { H‘ﬂ i M 5
Gearshift lever ease bolt 09~12
18 mm} 70~85)
Gearshift lever case bolt 04~ 0,
18 mm} B0~40)
Boltanstopper plate for | 15~ 20

shifter fork shatts (1.0~ 14.5]

Input shatt and main shaft
When assemhbling the two synchranizers on main
shaft, be sure to pasition the hub of each cor-
rectly. As shown in Fig. 13-25, the hub has an
inner bass, whose end face is almost flush with
the end face of the toothed outer part. Make
sure ta bring that end face to the clutch side.

-173

Clutch e 4 -

Fig. 13-25

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

=

Clutch sige -

Fig. 1326
After putting on each synchronizer, be sure that

the three keys mounted on the hub fit snugly
inta the slots pravided 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) ta the
extension case side

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. 1330

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 No. 1 spring; the
smaller one is designated as No. 2 spring. Each
locating steel ball is backed by two springs, No.
1 and No. 2. Thus, there are a total of six
springs, that is, three No. 1's and three No. 2's,
for the three fork shafts, reverse, high-speed and
low-speed, as shown in Fig. 13.28. At the time
of installing the balls and springs, be sure to dis
eriminate the two kinds.

Na.sring  No. 2 soring

Reverss High-pasd Low-speed

Fig. 1329

Fig. 12.30

The hole for installing the interlock steel balls is
provided in the side wall, next to the reverse
shifter 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. 1331,

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 pravided
in the high-speed shaft.

Hole for admitting Interlock batl
Fovorse ——
High-spoed —= Pin

Low speed —=

Fig. 13:31
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Reverse gears and idle gear

The two reverse gears have their teeth chamfered
on one end, and the reverse idle gear is similarly
chamfered. When maunting the reverse gears on
main shaft and countershaft, respectively, be
sure 1o bring the chamfered end to the outhoard
side. 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, bo sure fit the “C"
rings 7 and dowel pins @) into the case.

el
ik
\ p

Putting together upper and lower cases

Clean the joint faces, removing any foreign mat-
ters adhering to these faces, and then apply the
liquid sealing compound (SUZUKI Bond No. 4,
99000-31030) to the point faces, coating each
face uniformly with the compound and, a few

minutes after this application, match the two
cases together.

Fig. 1333

Fig. 13-34 () SUZUKI bond No. 4

When bringing the two cases into match as
shown in Fig. 13-35, be sure to guide each shift-
er fork into the groove of its synchronizer
sleeve,  After putting the upper case on the
lower case, tighten the joint bolts uniformly and
sequentially o as to equalize the joint pressure
all around.

E
Fig. 13.35 (@ Shifting farks

Extension 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.

Inward Outwarg

Fig. 12.36 5



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

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. i x [ 10uimes
DERpREY, | 12.12/1.76 US/imp.pt.)
Oil specitication Gear oil, SAE 75W 80~85

Innar side Outer sice

Fig. 13-36-1

Fig. 13-38 ) Oil drain pluog
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14-1. Deseription

The transfer gear box is an auxiliary transmission for on-off control of two speed drive transmitted to
both frant and rear axles 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.

Oif seal

10, Teanster counter geor shalt
11 Bush

12, Thrust washer

13, Bearing

15, Transia caunier gusr

16, Plg

17, Circla

1B, Bearing

19, Transter output front shaft
0. Fsar shalt hub set

24, Grelin

22. Cuelin

21 Bearing

24, Aetainer

25, Bearing

26, Transter output resr shatt
27, Bush

e

)

a0

a

az

Output shatt low gear
. Thust washa

sh
Cutput shalt high gear
]

Speedometer drive e
34, Spandometor deiven gear
38, Bearing

g
i

39, Thewst washer
a0, Gasket

41 Spoedomerer goar case
a2, Qi sest

43, Dciver gesr pin

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
shaft.

The engaging and disengaging actions of the sleeve, actuated by a shifter fork, of each clutch are similar
10 the sleeve of the synchronizer used in the main transmission.

The major working members of the transfer gear bax having thus been 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)
Under the conditions of rear-wheel drive,
described above, front shifter fork pushes the

2-wheel drive (Rear-wheel drive)
Rear shifter fork pushes rear clutch sleeve into

“high** gear, thus coupling the gear to output sleeve of front clutch onto the taothed clutch
rear shaft. ring, thus coupling output rear shaft to output
Drive flows from input shaft to output rear shaft front shaft. Front shaft and rear shaft run

through big gear, “'high’* gear and rear clutch. together on HIGH.

2WHEEL DRIVE ‘ SANHEEL DRIVE HIGH SPEED |

2WHEEL ORIVE 2WHEEL DRIVE

AMWHEEL DRIVE
HIGH SPEED

AWHEEL DRIVE
HIGH SPEED

MEUTAAL IF.T.0, sniy)

4WHEEL DRIVE
LOW SPEED

tramamission | 1

To ruar
st
i e

HEUTAAL 1£.T.0, oniy}

4WHEEL DRIVE
LOW SPEED

Tofront o, = : o e
whost

Fig. 142
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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 shitter
fork actuates rear clutch to couple "low" gear
to rear shaft. Front shaft and rear shaft run
together on LOW.

‘ 4WHEEL DRIVE LOW SPEED
2 WHEEL ORIVE

4-WHEEL DAIVE
HIGH SPEED

MEUTRAL [¢.T.0. oniy}

4WHEEL DRIVE
LOW SPEED

Fig. 144

14-3. Gear Ratio Data
Model LJB0 & LJBOV

it pontion | Rewrhost | Abast | Atowned
| Grva ™™ | rvatigh | roe o

Primary gear o 27116
(Reducton retio) 11 881
Gesr | 2627 2821 |z
Sacondry | B
Lo tion b 0826 0926 1524
Ouerall transter

e S 13 | s 250

14-4. Removal

1) Remave the knob from transfer gear control

lever, Turning the knob makes it come off

the lever.

Remove the seven screws securing the cover

on transfer servicing hole and take the cover

off.

Apply the parking brake. Remove 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.

Disconnect speedometer drive cable from

the transfer gear box.

Remove the four mounting bolts securing

the gear box to the chassis crass member,

and take down the gear box.

7) Drain out oil from the gear box taken down
by loosening its drain plug.

L

=

@

@
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14-5. Disassembly

Universal-joint yoke flanges
There are twa flanges to be removed: one from
the input shaft and ane from the output front
shaft. Lock the flange so that it will not turn,
and loosen and remove the nut holding the
flange to the shaft. Draw off the flange

3

Fig 14-5 & Rod

Center brake

Utilize the differential praload checking el on
1e center brake drum so that the drum will not
turn. Loosen and remove the nut securing the
drum

Differential preload checking tool @ (09922-
765220}

Fig. 146

Remove the brake shoes. Remove the 4 bolts
securing the backing plate, and take out the
backing plate assembly.

Fig. 14.7

Speedometer driven gear
Remove the speedometer driven gear, as shown
in Fig, 14-8.

Fig. 148

Transfer gear control lever

Twist the control lever guide counterclockwise
while pushing it down; this will permit the lever
10 be removed from the gear box.

Fig. 149



Upper transfer cover
Remove the bolts securing the upper transfer
cover, and take off the cover.

Fig. 14-12

Transfer front case
Remove the nuts fastening down the transfer
front case; tap around on the edge of the case
with a mallet to shake the case loose. Remove
the front case complete with the output front
shaft. Drive on the frant shait with the mallet
to force it off the front case.

Fig. 1411
Transfer input shaft

Remove the 4 screws securing the retainer of
input shaft bearing, and take out the retainer.

Shock driver (&' (09900-09002)

18

Fig. 14.12

Draw out the input shaft by using the special
toal, as shown in Fig. 1413

Transfer input shaft puller & (09922-85122)

Fig. 14-13

Transfer countershaft
Using the spring remover [special tool), remove
the spring pins locking front clutch shifter fork
and lever stopper. Remove the shifter fork and
stopper from the shifter fork shaft.

\’?

Spring remover ©: (09922-85811)

Fig. 14-14




Remave the front clutch sleeve from clutch
hub. Using the circlip remaver (special toal),
remove the circlip retaining the front clutch hub
in place, and slide the clutch hub aff output
front shat.

Circlip remover 4 (09900-06107)

Fig. 14-15

Remove the two bolts securing the stopper plate
for gear shifter fork shaft, and displace the stop
per plate off the stopper of countershaft.

Fig. 14-16

Take a firm grip on the end of countershaft,
using a pair of pliers, 2nd pull the countershaft
out. Take out the counter gears, three needle
roller bearings, spacer and two thrust washers
from inside the case.

Fig. 14-17

Shifter fork shafts

The plug keeping the shifter shaft lacating (ar-
resting) balls and springs in place is on the
lefthand side wall of the case. Remove this plug,
and take out the steel balls and springs.

Fig. 14-18

Push the rear clutch shifter shaft into HIGH
position (1:, and pull out the front clutch shifter
shaft.

Fig. 1419



Using the spring remaver (special tool), drive out
the spring pin locking the rear clutch shifter
fork; and pull out the shaft of this fork: do not
rotate the shaft o the steel ball may settle into
the dent to prevent it from coming out

Spring remover (% (09922-85811)

1446, Maintenance Services

Gear teeth
Inspect the gear testh (1, the internal teeth of
rear clutch sleeve 2 and the clutch teeth of the

gear 3 for wear, cracking, chipping and the
like malcondition. Replace the gear or sleeve
a5 necessary.

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.

s B

Fig. 14-21

184

Fig. 14-22

Locating spring

Check each shifter fork shaft locating spring far
strength by measuring its free length. If the
length is noted to be less than the service limit,
replace it

Service limit

Standard
Freelength | No.1 19.6mm 17.0 mm
of locating 10.767 in) | {0.669 in.}
spring No.2 185mm 16.0 mm

(0.72Bin)  (0.829in)

Fig. 1423




Parking brake

The parking brake is identical in all respects to
the rear wheel brake except for the shoe ac
tuating mamber, which is 3 hydraulic cylinder
(wheel eylinder) in the rear wheel brake
Drum-to-shae clearance is to be adjusted in the
same way, that is, by rotating the adjusting
screw with a screwdriver inserted through a hole
provided in the drum.

Fig. 14-24 (1) Brake adjusting hoie

The clearance is to be set as follows:

For each shoe, turn its adjusting screw to reduce
the clearance to zero, that is, make the shoe
lining bear against the drum. From that position
of the screw, move it back:

3 to 7 notches For leading shoe

4 10 8 notches For trailing shoe
After setting the clearance as above, rotate the
drum by hand 1o be sure the shoes are not drag
ging an the drum. The abject of this adjustment
is to provide the smallest possible clearance that
is free from any signs of dragging.

Fig. 14-25 (@) Brake adjusting nut

14-7. Important Steps in Installation

Tightening torque

[~ 7o be tightened to: I kgm | bf |
Bolt, uppercase cover | 0.9~ 1.2 70~ 85
Bolt, lower-case cover | 0.6~ 10 15~ 78|

nsfer front

15~20 | 110~145

Balt, stopper plate.

08~12 70~ 85
shifter fork shaft

Ol filler plug and
drain plug

30~50 | 220~360

Univarsal jaint 70~100 | 510~720
flange nut

Transter case 15~20 | 110~145
mounting nut

Bolt, cross joint TS9E || TR

flangs

Transfer case |

~15 75~ 10

mounting bolt i s 05

Clutch sleeve 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.

Reduction clutch bt

Reduction cluteh hub

Fig. 14-26



Qutput rear shaft

When installing the output rear shaft in the case,
be sure ta position its bearing retainer and the
countershaft bush in such a way that the grooves
of the retainer and bush will line up, as shown.
Use of a special tool is invalved in this step.

Bearing installer & (08913-85210)

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 16 result in aciden
tal clutch disengagement or in clutch “grating.’”
After putting in the springs and balls, test the
shafts for arresting action by moving them by
hand.

() e i

[
=3

Fig. 14-28

~ 18

Shifter fork shafts and forks
Each shaft is 1o 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 sieeve; move the clutch
sleeve into mesh with “high” gear; and then in-
sert the front clutch shifter fork shaft. T
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.

e e
Fig. T4-29 11, 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 fork paints to
“high” gear side,

Of the two shifter forks, the ane with a longer
boss is for rear clutch, the other is for front
clutch.

Fig. 14-30 (@) Make sure the boss is on the inbaard
side




Counter gear needle bearings
The counter gear runs on three needle roller
bearings. Two of these bearings support the
large end, and the remaining one the small end,
with a spacer in between. When installing the
counter gear, be sure to locate these bearings as
shown. With the bearings located in any other
way, the counter gear might fail in service,

Counter gaar

!

=

Bearing Spscer Bearing Bearing

Fig. 14-31

Counter gear assembly
The procedure 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.
Use grease to hold the washers to the end faces,
as shown, Lower the gear cluster in suspended
condition into the case, holding the gear cluster
level and steady, as shown in Fig. 14.32, and
aligning its bore 1o the shaft holes provided in
the walls of the case. Then insert the counter
shaft through the case and gear cluster.

Fig. 14-32 (1) Grease
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Fig. 14-33 (2 Bait or strip

Counter gear stopper pin

Before installing the stopper plate, which is
primiarily for shifter fork shafts, make sure that
the stopper pin for countershaft has been
properly set in place. Tighten the securing bolts
on stopper plate while keeping the plate pushed
toward the shifter fork shafts, so that the stop
per plate will be fully effective in its secured
candition.

LN
14-34 (3) Pin(d) Sropper piste




Transfer case covers

The securing bolts on the upper and lower
covers of the case are to be tightened sequential
ly and in steps so that the joint pressure will b
distributed uniformly. Move the wrench from
bolt 10 bolt across the cover, thighten each bolt
just a little at a time

Fig. 1435

Lubricating oil for transfer gear box

The gear box takes in 0.9 litre of oil (1.9/16
US/imp. pt.). For the oil, use high-grade gear oil
of SAE 90.

Transfer gear box oil capacity and spe
0.8 litre (1.9/1.6 US/lmp, p.) SAE 90

y T4
Fig. 14-38 (S Oif level screw
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15-1. Description
The two models, LIB0 and LJBOV, covered in this manual are four-wheel drive machines and, as such, use
three propeller shafts designated as No. 1, No. 2 and Ne. 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 farmer driving the front axle and the latter the rear axle.
Each propeller shaft is terminated by universal joints to permit the shait 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, s that the prapeller 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.

e

N
(.fh
]

al

Propeler shatt No. 1

N p——
L))
A

o

&

Fram transmission case *

+ Ta rear diftareanial

To vransior cose

Fig. 151




2) Using the universal joint assembler (Special 4) Take out the bearing race on the other side in

tool 09922-95210), 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 flanga 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.
159.)

Remove the bearing race on the opposite side
in the same way,

Fig. 156

Fig. 157

3) Tapping the yoke with @ hammer completely
remove the bearing race.

Fig. 158

—9-1-



Fig. 1510

Inm be sure to use new “C" rings,

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.

1912

Yoke

Fig. 15.12

2) Insert the other bearing race on the opposite
side into the yoke, tapping with @ 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. 1513

4) Place a metal plate on the bearing races when
tapping them in o avoid damaging the yoke.
5) Securely fit four C rings to the bearing races.



15-2. Removal

1) Lift the machine off the floor by jacking up
the axles, and rest it on safety stands.

At each splined connection, remove the four
bolts securing the yoke to its splined com
panion flange piece. This disconnects the
propeller shaft, leaving the flange piece
behind,

The transmission-side end of No, 1 shaft has
no flange piece; this end is splined to the
driving shaft inside the extension case. All
you have to do there is 1o pull No. 1 shaft
off the extension case,

2)

Fig. 152

15-3. Maintenance Services

Lubrication

The inside yoke of each universal joint has a
grease nipple, At regular intervals stated in the
recommended servicing schedule, pump in grease
to relubricate the joint. Use chassis grease.

Chasis grease

Fig. 15-3
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Universal joint noise

If the universal joints are suspected of producing
chattering or rattling noise, inspect them for
wear. Check to see if the cross spider rattles in
the yokes 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 naise is pronounced
particularly on standing start or in the coasting
condition (when the braking effect of the engine
is showing in the drive line)

[Disassembly of universal joint ass'y]

When abnarmal 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

Fig. 155  Removing circlip



15-4. Installation
The installing procedure is reverse of the re-
moval procedure. Be sure to adhere to the
following instructions when installing the
shafts:
® Flange tightening torque
Be sure to tighten the four bolts to the fol-
lowing torque value when securing the
companion flange to the yoke at each end of
the propeller shaft:

15~26kgm
(1.0~ 180 I-1t) |

Tightening torque for
universal joint flange bolts

® Grease the splines liberally, filling the groov-
es with grease.

=43

Fig. 16:14 1) Grease [chassis grease)

Match marks are provided on the slip-on
spline connections. Inserting the splined end
into the splined bore withaut regard to the
match marks can be a passible cause of noise
or vibration of the propeller shaft. Be sure
to index the marks.

Fig. 1515 (2 Match marks

== 4

The joint sheath rubber has a large diameter
in 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. 15-16 3 Joint sheath rubher
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16-1. Deseription

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 differance in this limited sense lies in the shape of the housing

Each axle may be regarded as consisting, speaking raughly, of supporting parts (axle sleeves, differential
housing and carrier case) and drive transmitting parts (bevel pinian and gear, differential gearing and
live axle shafts), In the present section, only the bevel pinion and gear and differential gearing are taken
up under the collective title of “differential,”

The bevel gear drive is of hypoid design; pinion and gear have hypoid gear teeth. This means that the
pinian 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
reasan why use of hypoid gear oil is specified for the differential.

Four differential pinions are used in the ditferantial case to qualify this gearing for heavy-duty “differen
tial” drive. Thus, a total of B gears—a drive pinion, a crown gear, two side gears and four pinions—are
inside the differential housing, all maunted on the differential carrier case bolted to the housing.

2

1 0 seal . Aduster lock plate 1.
2. Beaning . Bevel guac pinion wt 20, Thrust washer 8
3. Carrier 12, Gaskat 21, Joint

4. Jnint flange 3. Flear axle housing 22, Thrust washer

5. Spacer 14, Front axte housing 73 Pinion shaft No. 2

6. Shim 5. Gasent 24 Pinion shalt No. 1

7. Bearing 16. Ol level piug 25. it genr w1

& Bearing odjuster 17, Gk 6. Lettcase

9. Side beariag 18 O dran plug.

Fig. 16-1
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16-2. Removal
Instructions and information given in this and
subseguent sub-sections apply to both axles,
front and rear, except where otherwise indicat
ed
1. Loosen, but do not remove, 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 Ioosening the drain plug.
3. Remove 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 © (09942-15510)

Disconnect brake pipe from brake hose, above
the kingpin. Have a small plug ready for use
when disconnecting the pipe. As the pipe comes
off the hose, insert the plug into the hose 1o
prevent the brake fluid from leaking out

195

Fig. 163

Remove the four bolts securing the brake back-
ing plate, and take off the plate complete with
shoes, wheel cylinder and others,

Fig. 164

At each tie rod end, remove the nut and discon
nect the end from steering knuckle. I the stud
is tight in the hole of knuckle arm, put on the
nut and lightly tap on the stud to shake it loose.
The nut so put on serves to protect the threads.

Fig. 165

T rod end



Remave the B bolts securing the oil seal cover.
From the knuckle arm case, take off felt pad, oil
seal and seal retainer. Remove the top and
bottom kingpins from the case by removing the
4 bolts securing each pin.

-

Fig 166 (1) Kingoin

Draw out the live axle shaft from the axle sleeve.
The shaft at this time is complete with the steer-
ing knuckle and constantvelocity flexible joint.

Fig. 16-7

At the differential housing, disconnect the pro-
peller shaft by removing the bolts securing
flange yake to companion flange. Remove the 8
bolts holding fast the differential carrier case 1o
the housing, and take down the carrier assembly.

Fig. 168

For rear differential
Remove the 4 bolts securing the outer-bearing
retainer, and remove the retainer from the brake
backing plate.

Fig. 16:9 @ Rerainer

Using the special tools indicated below, draw
out each live axle shaft.

Rear axle remaver ‘A’ (0892266010
Sliding hammer (@ (09942-155610)

Fig. 16-10




Disconnect the propeller shaft as in the case of
the front axle, and detach and take down the
differentlal carrier case from the hausing by
removing the B bolts

Fig. 1613 (1 Scribed match marks

At each side, loosen the belts an bearing ad
juster stopper, remowe the nuts securing the
bearing cap, and take off the cap. Lift the dif
ferential case assembly, complete with the bevel
(63 Dissaiinbiv gear, off the carrier

Lock the flange immovable, and remove the nut
from the end of the bevel pinion shank.

Fig. 16-11

Frg. 16-14

Remove the 10 bolts securing the bevel gear to
- the differential case, and separate the gear from
Fig. 16-12 the case

Scribe marks on each cap bolted 1o the saddle
portion of 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.

Flg. 16-15
197



There are 8 bolts fastening the two differential
case halves together. Remove these bolts to
sever the righthand case half from the left-hand
ane, and take off the right-hand one.

Fig. 1616

Remove the side gears, differential pinions as
mounted on the spider, and thrust washers.

Fig. 16-17

Using the special tools indicated below, extract
the side bearing from each differential case half.

Bearing puller {09913-60910)
Side bearing removing jig @ (09913-85230)

Fig. 16-18

16-4. Maintenance Services

Side gear backlash

To check this backlash, asssmble the differential
gearing and case, as shown in Fig. 16-19, fasten-
ing together the two case halves by tightening
the securing balts to the prescribed torque value.
Use 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

0.05~0.10 mm
| 10002~ 0.004 In)
0.15~0.3 mm

10.006 ~0.012 in)

Sidy gear backiash specification
or
Sidde gear hrust play specification

T08,10&12mm
10.03, 0.04 & 0.05 in)

[ Available thrust washer
sizes {thickness)

Fig. 16-19




Determination of shim thickness far bevel pinion

The amount of shims to be used on the bevel
pinion varies fram ane machine to anather on
account of a number of factors involved 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 pracedure is based on the
use of this tool and supposes that the pinion
dummy f{one of the two pieces) is set in the
carrier, without eny shims, as shown in Fig.
16-20.

Bevel pinion mounting dummy 3 {09924-36320}

Fig. 16:20

 Set the dial indicator on the dummy, letting
the indicator spindle protrude 5 to 6 mm
from the bottom of the dummy as shown in
Fig. 16-21-1

o

56 m
1©.187 ~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. 16-21-2.
Feed the dummy pinion into the carrler,
positioning it properly; and install the joint
flange, Secure the joint flange in place by
tightening its nut to 70 kgem (5.0 Ib-ft}
torgue.

SURFACE PLATE

Fig. 16.21.2,

 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 new for calculating the required

thickness of shims. The values of "a" and "¢

are given- the sum, “a” + “'c”, is BE mm,
which is indicated on the dummy tool
{09924-36320).

Fig. 16:21-3



With the dummy now securad, the dial indicator
hand may have deflected from the “0" mark to
show a certain value; read this value, which is
the value of "b”. Add this reading to 85 mm (=
“a" + """} and, from the sum, subtract the value
on. The remainder is

marked on the bevel

the required shim thickness:
{85 + “b") — marked value = required shim
thickness

Fig. 16:22

® The shim stock is available in four salective
thicknesses. Select and combine shim sizes 1o
produce a fotal thickness as close to the
required thickness as possible, and insert the
selected shim pieces into the clearance indi
cated as Fig. 16-21-3 -

05,0.1,0.3 & 0.5 mm
(0.002, 0.004, 0.012 & 0.02 in.)

Sizes of shims for
bevel pinion

Bevel pinion bearing preload adjustment
The bewel pinion, as installed in the normal
manner in the carrier, is required to offer a
certain torque resistance when checked with the
use of a prescribed torguing pulley (special
tool ) as shown in Fig, 16-23. This resistance
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
is 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 methed is as follows:

Tentatively install the pinion in the carrier, using
the adjusting collar and a 1-mm thick shim, and
tighten the nut to secure the splined yoke. The
nut is to be tightened ta the specified torque

17~ 23 kgm
123 ~ 166 Ib-ft) |

Tightening torque 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
begins to turn. The reading is a starting torque,
and is required to be within the 0.6 to 1.4 kg
range {equivalent to the specified torque range
of 3.0t0 7.0 kgm).

30~70kgom

Pinion bearing preload PR
~ Starting terque 06~ 1dkg
twith puliey) (14 ~371b)

Increasing the shim thickness decreases this pre-
load, and vice verss. Foursize shim stock
available for “mounting distance” adjustment.
mentionad 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.

Fig. 16:23 (1) Soring measure




Bevel gear backlash adjustment
The backlash between bevel gear and pinion is to
be checked in the manner shown in Fig. 16-24.
Note that the differential case assembly is
mountad 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 ta the “heel”
on the drive side {convex side) of a gear tooth
Hold 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

010~ 0.15mm

packlash
i 04 ~ 0.006 in.}

Bevel g

Fig. 16-24

To increase or decrease 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 (4 (0992357910}

Fig. 1625

CAUTION:

Adjust the preload on the side bearing
during backlash adjustment: mount the
preload check torquing pulley & (08922
75220) on the drive bevel pinion as shown
in Fig. 1623 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
{kg) + side bevel gear bearing preload (kg)
should be 1.12 — 1.28 kg (2.47 — 2.82 Ib).

gear ben

g praiosd

Drive bevel pinion bear

ry

0507 08 08 10 14 12 13

Dirbrs bevil pinkon bearing praiod Ikal
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Pini

chart:

Pattarns due ta impraper shim adjustment Normal cantact pattarn

Pattern due to defective |

parts

gear tooth check and

In addition to proper backlssh, proper tooth contact must be secured in the mesh of bevel pinion and
gear, 50 that there will be no “gear noise” caming 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 taoth contact by
“rolling” contact patterns in a manner consistent with the standard shop practice: use a red lead paste to
paint ten teeth, both drive side and coast side, of the gear, turn the gear back and forth by hand while
holding the pinion in 2 “braking” manner, and examine the contact patterns in reference to the following

Cantact patterns

Outer arat

nosis, andl what 1o do

Contaet is roughly centered and somewhat more
displaced toward toe than toward heel on both
drive side [concave) and coast {convex) side,

High contact: Contact is on heel (drive side} and on
toe fcoast side]. This condition means that the
pinion is too far back and must be brought forward
by ine: its shim thickness used in “mounting
distance” adjustment

2

Law contact:  Contact is an toe (drive side} and on
heel on (coast side). This condition means that the
pinion is tao far out from the carrier and must be
backed away by decreasing its shim thickness

These contact patterns indicate that the “abser” of
differential carrier is 100 much or too little. The
remedy is to replace the carrier by a new one.




Patterns due to defective parts

and what to do.

These contact patterns, located on toe or heel on
both drive and coast sides, mean that 1) both pinion |
and gear are defective, 2} carrier is not true and
square, or 3) gear is not properly seated on differ-
ential case. The remedy is to replace the defective
member.

Imegular patterns: 11 he patiern is not oval, it
means that bevel gear is defective. High or low
spots on tooth surfaces or on the seat of bovel gear
are the cause of irregular patterns appearing on
some teeth. The remedy is to replace the pinion
and-gear set and, if the seat is defective, the dif

CAUTION:
When applying the red lead paste to the teeth, umnmmmm«nununmm ‘I'IH

paste must not be too dry or too fluid.



16-5. Reassembly Instructions
Tightening torque

kgm (111]
30~ 37(220~265)
10,0~ 11.0 (72.5 ~ 79.5)
37~ 45(270~325)
17.0~ 23.0 {123.0~186.0)
| Ditterential carrier nut | 1.5~ 2.0 (1.0~ 14.5]
40~ 70179h‘sns|'|

Side bearing cap nut
Drive bevel gear bolt
Differential case balt
Drive bavel pinion nut

Oilfiller and drain plug

Drive bevel gear bolts

The bolts securing the bevel gear to the differen-
tial case are subject 1o 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 common bolts.

When mounting the gear on the case, be sure to
apply the THREAD LOCK CEMENT SUPER
13338 (99000-32020) to these bolts before
running them in.

Fig. 16-26

Differential side bearings
Press-fit these bearings into the differential case
by using the special tool. Driving the bearing
into the case is not permitted.

Differential side bearing installer &
(08940-53111)

Fig. 16:27

Bevel pinion bearings

A press must be used to install the two tapered

roller bearings on the bevel pinion. Outer 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
sidel, the special tool, indicated here, must
be used

Bearing installer (£'(09913-755620)

Fig. 1628




(2} For the outer race of rear bearing (gear
sice)

Bearing installer (A'(09913-75510)

Fig. 16-29

(3) For the inner races, use this special tool:

Bearing installer & (09913-80111)

Fig. 16-30

Side bearing caps

When putting on the side bearing caps, be sure
to discriminate the righthand cap from the left-
hand one by referring to the match marks
scribed at the time of disassembly.
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Fig. 16-31

1} Seribed mateh marks

Ditferential gear oil
The oil capacity of the differential housing is 1.3
litres for both rear and front axle

[ Difforential housing | 13 litres (2.76/2.31 US/imp

oil capacity and 1) bypoid gear oil SAE #90
specification

Fig 16:32 (@ Draw piug (3} Ol level pisg
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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 shack 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 impertant, constant-velocity drive to the wheel.

I a single two-yoke (or Hooke's) univarsal 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 velacity of drive.

The Barfield joint is enclosed by the knuckle, which is shaped integral with the wheel hub and knuckle
arm, and has a two-piece kingpin, namely, upper and lower kingpins,

The end of the dead axle sleeve is in the shape of a dish. This dish is rotatably fitted into the knuckle
structure to form a flexible connection, the sliding clearance between thw two being sealed with a felt
packing (against road dust and mud) and also with an oil seal (against the oil inside). The upper and lower
kingpins, balted to the knuckle extend into the knuckle and, inside, are held by the dish-like inner case
through tapered roller bearings.

nseal

_ Kinggin

_King pin shim

Steeving knuckle

Ol el rupiner

King pin bearing

Whoo! bearing

Fig 171

Front besks e
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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 (halding the steel balls in a single row lying in a plane)

Spindle shat

Dreen shaft

! St0ed ball
tnnor race

Fig. 17-2

The balls are fitted in two groups of raceways; one group is on the outer race and the other group on the
inner race, Each ball is in its own raceways as if it were locked between the two races in the direction of
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  Quisr race

att anglo 40°
Shatt angle 0° lt amole: &Y

Fig. 17°3 Fig 174
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17-3. Removal of Front Wheel and Knuckle

To remove each front wheel 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

2) Remave the five nuts and take off the wheel.

3) Remove the nut securing the brake drum to
the spindle, and pull the drum off by using
these spacial tools:

Frant brake drum remover (4 {9943-35511}
Sliding hammer @ (09942-15510)

Fig. 175

move the four bolts securing the brake
plate to the hub, and take off the

a)

Fig. 176

5) Remove the tie rod end securing nut, and
disconnect the tie rod from the steering
knuckle arm. 1f 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
a hammer to 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
maving the four bolts securing the kingpin
allows this pin to come off. Pull off the
knuckle complete with the spindle, the
Barfield joint and live axle shaft,

Fig 17.7

8] Using a press, force the spindle out of the
knuckle. This separates the knuckle from
the combination of the live axle shaft,
Barfield joint and wheel spindle.

i 8

LK

'7

Fig. 17:8
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17-4. Maintenance Services

Barfield joint

To be checked an this joint is its axial play,
which shows up when a push-and-pull motion is
given to the live axle shaft and wheel spindle
held in both hands, as shown in Fig. 17-9. There
should be no play at all but a play of up to 1.5
mm {0.06 in.) is permissible. If the lay exceeds

the limit replace it.
Standard Service limit |
0mm 1.5mm |
(no play} 10.06 in.)
i
= wed]
-~
Fig. 17-9
Kingpins

(1) Inspect each kingpin closely for dents, signs
of cracking, distortion or any other damage.
Replace the kingpins found in defective
condition.

Fig. 17:10

{2) Where the tapered roller bearings holding the
two kingpins at each front wheel are in good
and properly preloaded (tightened) condi
tion, there will be no appreciable rattle of
the wheel. To check the kingpins and their
tapered roller bearings, jack up the front end
and shake the wheel to feel any rattle, as
shown in Fig. 17-11. If a rattle is felt,
eliminate it by properly decreasing the shim
thickness. The shim is located between the
flanged part of the kingpin and the knuckle.

Ll

Fig. 1711

The above-mentioned method of making a shim
adjusting demands a high degree of skill on the
part of the serviceman. The alternative method
is to adjust the thickness of the shim by refer
ring 1o the torque resistance which the knuckle
arm offers when pulled in the condition shown
in Fig. 17-12. For this method, the reference
torque 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 ta the knuckle arm with
a spring balance in the alternative method, in
stall a large amount of shims on each kingpin to
lighten preload on the tapered roller bearing.
Keep on reading the torque, each time dec-
reasing the shim thickness a little, and continue
this process until the specified torque value is
obtained. (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
occur even when the shim thickness has been
reduced to zero on each kingpin, it means that
the bearings or kingpins are excessively owm
and need replacement.

NOTE:

Read the spring balance indication when
the knuckle arm begins to turn. In other
words, you are to read “'starting torque.”
When checking .the knuckle arm starting
torque, be sure to have the oil seal remov-
ed.

Knuckle arm starting | 1.0 1.8 kg (2.20 - 196 1b)

toraus force) without oil seat
0.1.05mm

10.004,0.02 n.)

O s

|

Available sizes of
shim for kingpins

Fig 1713 ing min thim
Ol seal

The oil seal used at the spherical sliding joint
between the knuckle and the inner case accom-
plishes the additional purposes of keeping out
road dust and of acting as the damper for the
steering handwheel. As the wear of this seal
advances, its damping effect decreases and thus
make the front wheel develop a tendency to
“shimmy” not only that road dust begins to
creep into the sliding clearance to promote the
wear of the spherical sliding surfaces.

The oil seal is an expendable item, and must be
replaced at regular intervals.

[ | 10000 km
il sear replacemant interval :
ar eplacement el | 16,000 mites)

Fig. 17.14

How 1o replace the oil seal:

(1" Remowe the 8 balts securing the joint seat,
and displace the oil seal cover and felt pack
ing inward

2 Cut the oil seal in place with scissors or a
knife, and take it off

3 Cut the replacement oil seal at one place
with scissors or a knife as shown in Fig.
17-15.

&) Install the seal in the oil seal retainer, bring:
ing the cut portion to top side and locating
it about 30 degrees off the matching face of
the oil seal retainer.

Fig. 17-15




% Apply the sealing compound to the mating
face all around: this is for preventing
entry of water.

SEALING COMPOUND “CEMEDINE™
366E (99000-31090)

ABRIy sealer

A
Apply seater

Fig. 17.16

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. 17-17. This tool takes a grip on
the hub; turning its bolt forces the spindle into
the knuckle.

Front wheel spindle installer (&' (09924-46310)

Fig. 1717

Knuckl
When fitting the knuckle 1o the inner case, make
the space inside the case and knuckle 30% full
with SUZUKI SUPER GREASE H (MOLY
COTE type)

Fig. 1718

NOTE:

When mounting joint seal stopper bolts @,
which are a little longer than other bolts,
after replacement of steering knuckle oil
seal, pay special attention 1o the mounting
position.  Both bolts on right and left
should be mounted in such & 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 tumning radius,
resulting in danger.




Kingpins

The sealing compound is 1o be used on kingpins.
Just before installing the Kingpin, agply the
compound to the corner inside the flange, with
the shims in place, as shown in Fig, 17-18. This
is for preventing water from finding its way into
the knuckle through the fit the kKingpin in the
knuckle.

Fig. 1719

Brake backing plate (Front and rear)

Apply CEMEDINE ‘‘366E” (9800031090} to
the matting surface of the steering knuckle
{rear axle housing) and the brake backing plate.

17-6. Shock Absorbers and Leaf Spring
Specifications
SHOCK ABSOREBERS

Item Fraont shnck. Rear shack
abzorbers absorbers
| Dampina force | oo 0y (50 kg (132 101
an rebound g 9
Stroke 150 mm (5.90in}| o0 MM

L ) | | [B.30ingy
* The force is based on piston speed of 0.3 mifsecond,

LEAF SPRINGS

[

e Fron.t leaf ‘ He-ar.lenf |
| l sArings springs
Amount of =45 mm 6.0 mm
(2211 [—0.18 in.} [3.38 in.)
| 2d0mm 1000 mm
13700 0n.) {39.37 in.)

Leaf length ‘

450kgimm | 3.03ka/mm

Spring rate

o

Inspaction

{1} Shock abszorbers
The absorbers are of double-acting type. By
trying to contract and extend each absorber
by hamd, the effectivensss of its damping
action can be told, Absorbers found with oil
leak or with inadequate damping effective-
ness must be replaced,

a2 |0

Fig, 17-20

24—



(2) Leat springs

If any leaf spring is suspected of weakening,
as evidenced by the chassis being tilted to
ane side in standstill condition on level
ground, check its dimension “L", the dis-
tance between its center part and the line
through the two attachment eyes, shown in
Fig. 17-21. If this distance measures less
than the limit, replace the spring.

P |
e

liem  From soringlv)

Limitontoat | —180mm 1) o atiic machine
wringBow | (08901 | 745 men (283 in) for
st e
62.0mm (2420 for
ot spring

Front lesf speing

L

Rlear les spring

Fig. 17-21
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Tips on installation

In the bottom connection of each shock ahsorb-
er, two washers are used. When making this
connection, check to be sure that each washer in
place has its flange painting autward, as shown
in Fig. 17-22. If these washers are misposition-
ed, the shack absorber may fail in service.

After installing all the shock absorbers, go
around and recheck each connection for washer
position.

I - Front shock atsober

1 Lower wasnedtpay
attention 10

| - dirmction of washers)

Fig. 17.22
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18-1. Description

The steering movement of the handwheel is transmitted to the drag link through the steering gear box and
its pitman arm. The drag link moves linearly to turn the steering tie-rad 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 prasence 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 stearing stability.

" Stvesing shaft

Stewing gaar box
g  Ovagrod
p

Tie rod

Steering damper

Toa 1o lever

18-2. Speci tions and Data
Steering gear box Recirculating ball-and-nut type |
Gear ratio is0 -
Steering angle, inside 27" B
Steering angle, our 24°

Steering wheel di

Minimum turning radius

400 mm (15.74 in.)

4amie1 )




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 B0 balls are usad], 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 ar down, The steel ball that has reached the end of the groova in the nut
enters the return quide. The guide sends the ball back to the other end of the same groove. In this way,
the row of balls recirculates.

By s0 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 inta a linear motion of the nut,
which 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 matien, and is built sturdy for long service life. Special tools and instruments
are needed in addition to specialized skill if the gear box is o be overhauled. For this reason, a gear box
found to be in defective condition should be replaced by  new one; replacement is more economical and,
what is perhaps mare important, safer.

Woem shatt

Gear case

Frack gear

- Fitman aim

-
@

Fig. 182
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18-4. Removal

1) Stesring 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 ta the shaft.

—

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.

@
™
) 5 n—

I
Fig. 18:3

2) Staering 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
three light hammer blows to the face (1 of
pitman am and tap on the stud lightly to
shake the connection loose. This will help
the link ball stud slide off the arm

Fig. 184

Remove the two bolts fastening the rubber joint
to the steering shaft.

Fig. 18-7
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The steering gear box is secured in place by
three mounting balts.
take down the gear box.

Remove these bolts and

18-5. Maintenance Services

Steering handwheel play

The wheel play is proper if it is anywhere be
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.

221 -

Staering gear box

1) If any evidence of ol leakage is noted on the
gear box upon inspection of the machine
brought in for servicing, remove the plug
(Fig. 18-10) and check the level of oil inside.
The oil surface should be up to about 6 mm
(0.24 in) below plug; if not, add oil. Be
sure to use the prescribed gear oil, SAE 90,

Fig. 18-10

2) The adjusting bolt on the steering gear box is
for giving a preload to the worm shaft. If
this shaft is noted to have any rattle, check
its starting torque by using a spring balance,
and tighten adjusting bolt 7, , Fig. 1811,
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.

® Have the drag link and steering shaft
disconnected from the gear box. The
starting torque specification refers to the
gear box as an individual component.

Starting torque 2.0-5.0 kgem
of worm shaft 10.145 - 0.360 Ib-ft)



Fig. 18-11

Steering rubber joint
Inspect the rubber joint for evidence of crack or
breakage, and make sure that its bolts are tight.

Fig. 1812

Steering tie rod lever & tie rod.

Be sure that the top and bottom oil seal lip
portions in the tie rod lever are adequately
greased; if not, apply SUZUKI  SUPER
GREASE A (98000-25010).

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
fem (6,000 miles).

Ol seal

Giretip.
Weashar

Fig. 1813

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.

5.0-8.0kg-m
{36.5 - 57.5 Ib-f1)

Tightening torque
for wheel hub nuts

Fig. 1814

Tires

A tire badly worn, torn or othenwise deteriorated
must be replaced. Check the inflating pressure
of each tire and, as necessary, adjust the prassure
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.




Tire service Less than 1.6 mm (0.063 in.)
limit depth of tread at two places.

NOTES:

® Markings socalled “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.

Fig. 18-14-1

CAUTION:

After adjusting the tire pressure, check to
be sure that the air valve is free from any
signs of leakage.

Tirn pressure specitication

Vines! Morvhoad candition Loaded conditien
1.2 kgiom 14 kylom®
Fromt whes! tres | (17 nai) (120 kPa) (20 psi) 1140 kPa

1.6 kglom’ 2.0 kglem?®

Reor wheel tires
123 0} 1160 kPa) 129 uil 1200 kPal

“Rotate” the tires at the regular intervals,
stated below, in order to equalize tire wear
and thereby make full use of each tire. Refer
to Fig. 18-15 for the scheme of rotation,
Adherence to this scheme prolongs tire life

[ Every 10,000 km |

f
| Tire rotation interval (6,000 miles)

Fig. 18-15 i

_am3 -

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 specitied toe-in. “Equal
rotation” means that the exposed thread
portions 1} of one turnbuckle are equal in
length to thase of the other turnbuckle.

Toe-in spacification 1-5 mm
10040 - 0.196 in}

- TNt
Sicw A Lotk gty Sice B
A anc B must be downmard
Fig. 1816

Steering handwhesl

Two requirements must be met, amang
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 shawn in Fig. 18-17.

Fig. 1817



Steering column cover clearances

Twe clearances are specified far the column
cover; the clearance between the caver and the
instrument panel must be about 3 mm {0.12 in.)
and that between the cover and the handwheel
must be just as wide (3 mm or 0.12 in.).

The former clearance is to be secured by proper-
ly positioning the steering column, and the latter
by insarting the steering shaft mare or less into
the steering rubber joint.

Fig. 1818

18-7. Wheel Alignment
Alignment service data

5 mm (0040 - 0.196in) |

Toe-in

Comber dagree 17) |
Teal 10 mm (040 in.)

Kingpin inclination| 9 degres 8°)

Caster |2 deree 12°)

Max. difference between right and left caster
angles: 1°

Adjustment

The anly item of adjustment is toe-in. Camber
and caster are given and fixed. Before checking
and adjusting toe-in, let the car stand on flat
lavel ground without any load placed aboard,
and make sure that—.

{1} All tires are inflated to the following pres

sures:

Unloaded

Front whee! tires 1.2 klen? (17 psi){120 kPa)

Faar wheel tires

| | 1.6 kg/ent (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
rod by means of its tnbuckle (1

Fig. 1819

Front

1
!
|
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19-1. Description

The hydraulic foot brake system of the LJBO-LIBOV 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 eylinder 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 brak
{Farking brakal

oo N

Cenver brak [Parking brake)

Center brake cable

Center brake lover
[Parking brake fovor]

Fig. 19-1

~ 226



19-2. Tandem Master Cylinder

The tandam 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
chamhers, one for frant brakes and the other for rear brakes

Obviously the two-circuit foot brake system employed in the LJBO and LJBOV models assures greater
safety; failure of one circuit (failure of frant brakes or rear brakes) due to such as an oil line rupture does
nat incapacitate the machine.

& | A Primary piston
| L B Secaraary picion

Jlgy

Fig. 192

19-3. Tandem Master Cylinder Operation

Normal operation

Depressing the brake pedal forces primary piston A" toward the left (in Fig. 19-3) to pressurize the oil
mediately ahead for front brakes. By this pressure and by the force of return spring, secondary piston
" moves similarly to pressurize the oil for rear brakes.

Fig. 19-3

-227-



One-circuit operation (front-brake circuit failure)

Depressing the brake pedal causes primary piston A’ to move as above but, because the frant-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. 194

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
taward the left. Very soon the forward end of piston “B" comes to and bears against the head of the
cylinder. From this point on, the leftward movement of pistan A" becomes effective to pressurize the
ail ahead of it for the front brakes. Fig. 195 shows secondary piston "B at halt.

:L____) |,

o

Fig. 195



19-4. Front Brake Construction

There are two wheel cylinders. Each cylinder
has ane piston, by which it pushes the leading
end of its shoe. In other words, the two shoes
begin to rub the drum in a “biting” manner the
moment the hydraulic pressure applies 1o the
wheel cylinders, and thus develop greater brak-
ing force more quickly as the pressure to the
cylinder rises (when the machine is running for-
ward).

The shoes are maunted on the backing plate in a
floating manner, each being urged by the return
spring in the contracting direction and pivoted
at its trailing end.

Esch 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 twa cylinders are bolt-
ed o the backing plate; and their adjusting
wheels are accessible through holes provided in
the brake drum.

19-5. Rear Brake construction

The rear brake has a double-piston type wheel
cylinder interposed betwaen the leading end of
ane shoe and the trailing end of the other. The
other ends of these shaes pivotl 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 af 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 (No.
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,




19-7. Wheel Cylinder Construction

The double-piston cylinder used in the rear
brake has two pistons, each backed by & cup and
fronted by a boot. a pushrod or actuating pin
bears against the piston by its inner end and is
fitted to the shoe web by its outer end.

The single piston cylinder, two of which are
used in the 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.

Fistan cup.

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 vears.

Master cylinder internals

2 (two) years
replacement interval

Moster cylinder
piFtans kit

gD engaTD 6(])—

Fig. 19-10

The overall length of the primary piston sub-
assembly is specified to be 93.1mm (3.66:
This specification assumes great importance
the function of the master cylinder. When
this sub bly after its di

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.

Foarming scrow
Fago T d
M e

e s o

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
stack is available; a minor “out-of-round” can
be corrected also by turning. A drum cracked ar
distorted or worn beyond repair must be replac-
ed.

Standard | Service limit |
Brake drum inside 210 mm 212 mm
diameter | 826in) B34 i}
Brake drum 0
“out-of-round"
Fig. 19-12
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Brake shoes
Glazed surfaces, if any, of brake shoes can and
must be reconditioned by grinding with sand
paper. Qil stains too can be removed similarly.
Where the q is worn beyond the service
limit, the shoe must be replacad.

Standard Service lin

Brake lining thickn |
{lining + shoe rim] 6.5 mm 30mm
1027 in } {092in)

Fig. 1913

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
a5 @ kit at reqular intervals,

Piston cups and boots are of rubber; they must
not be washed with gasoline or similar washing
fluid. use the brake fluid to wash them, or they
may distort or swell

Cylinder internals

% 2 ftwo) years
replacement interval

ool eylindur
pistons kit

Fig. 19-14

Brake pipes
The brake pipes are double-ayer wound type,
made by rolling steel strip into a twa-layer wall
pipe, with its surfaces treated for rust preven
tion. After driving the machine along in sea
water at the beach or in a shore area full of salt
sprays, it is a good practice to wash the brake
pipes with soft water

Inspect the brake pipes in regard ta the following
items

(1) Cut marks or dents

(2) Leakage of brake fluid

(3) Signs of rubbing st the clamps and clips

(4) Rusting or corrosion
Air purging
Whenever any componant or part of the foot
brake system has been replaced, reconnected or
otherwise worked on to expose the brake
fluid side of the circuit to the atmosphere, some
air will 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 each wheel cylinder, as fol
lows:

(1) Tie @ transparent vinyl tube (I into the
bleeder plug of the wheel cylinder (in order
to catch the brake fluid)

(2) Pump the brake pedal several times and
depress the pedal all the way.

(3) Loosan the blssder plug by turning it a half
rotation.  The fluid with air bubbles will
come out. Tighten up the plug when air
bubbies stop coming out.

This operation requires twa persons, ene at the
brake pedal and one at the wheel cylinder.



Brake fluid
The brake system uses a glycol type brake fluid.
When purchasing the replacement fluid, be sure
to specify the glycol type meeting the follow
ing specifications

. Specifications. B

Fluid 00T 3,00T4

Some commercially available brake fluids are of
silicone or petraleum base; do not use any of
these fluid. Remember, any brake fluid which is
a mixture of two or more brands is likely to
effect 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 changs interval 2 (two) 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 o screw.

Turn the wheel or screw 1o expand the shoe all
the way, locking hard the brake drum, and
then turn it back 3 to 6 notches to introduce a
drumtoshoe clearance. Leave the adjusting
wheel or sorew right there.

[ Brake shoe clearance
adjustrm

Back away 3 to 6 notches

Fig. 19-16 (1) Adjusting hole

Brake pedal
Confirm that clearance (2/ between the wall and
the pedal arm is more than 50 mm (1.97 in}
when the pedal is depressed by a load of approx.
30 kg (66 Ib). If the clearance is less than 50
mm (197 in), adjust the brake shoe clearance
to abtain the specified value.

CAUTION:

® If 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,

@ After reassembling the brake oil line,
bleed air from the

NOTE:
Inspect pedal clearance daily, as well as at
periodically scheduled inspection.

15 ~ 20 mm
"
ot i | 059~078in)

Pedal-towall clearance @ | g
| (when pedal is depressed
a1.30 kg {66 b)) et

minimum

3 Fs T

Fig. 1917

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. If the number of traversed notches is
mare than 7 {seven), adjustment must be made
at the center brake to reduce the shoe-to-drum
clearance.

Through the hole provided in the brake drum,
insert a screwdriver and back away the adjusting
screw 3 to 6 notches from its zero-clearance
position, as in the case of the wheel brake,
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: Parking brake stroke(3 7 notches maximum CAUTION:

: Brake shos clearance | i B | After replacing any of the brake pipes or

; adjustment = hoses, be sure to carry out an air bleeding
B - operation. You are duty-bound to do this

‘ before releasing the serviced machine to the

user,

‘ Fig. 19-18

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. 1919

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

-1, Deseriy

n
20-2. Door Disassembly (LISOV) .

20 3. Inspection and Adjustments (LISOV)
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.

0-1. Description
The difference between Model LJB0 and Model LJBOV is mainly in the body top. The former has a tarp
+op of readily removable type, the latter a stesl top with windows and doors.

The door window glass of LJBOV is capable of sliding up and down in the window as controlled by the
window regulator. Doors can be removed, and can be disassembled to the extent of permitting replace-

ment of the door glass, regulator, door lock, etc.

1. Front door panel ass'y 7.
2. Door glass 8. Outside handle
3, Weathersirip 9. Door lock aw'y
4. Aeguiator 10. Doar lock surikar
5. Regulstor roller holder 1. Striker

6 Remote contral 12, Regutator handle
Fig. 20-1
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20-2. Door Disassembly (LJSOV) 4] Loosen two screws securing the stopper
band, and take off the band.

The procedure 1o be followed in removing the
internal parts of the door is as follows:

1) Remove door-window regulator handle.

5) Remove nine clips holding the door trim
board to the door, and take the board off.

Fig. 20:2 (1) Fin

2) Remove inside handle case.

“é

Fig. 206
Fig. 20-3
3)

8) Remove the glass scraper.

Remove inside pull handle.




n

Lower the window glass, and remove 4

screws securing the window regulator.

Fig. 20-8

8

Remove two screws securing door sash

AN

Fig. 20-9

9

Remove the roller holder of window regula
tor.

10} Remave door glass stop plate

NOTE:
Hold the glass with one hand, so that it will
not drop as the plate comes off.

7

Fig. 2071
11) Take out the glass.

Fig. 20-12
12) Remove the window regulator.

Fig. 20-13
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20-3. Inspection and Adjustments (LISOV)

Outside 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 af this handle, loosen the two screws,
Fig. 20-14, to sat it right.

Fig. 20-14

Door lock striker

A door not opening and closing positively or
smoothly usually means that the lock striker is
out of adjustment. If the door frame is not
parallel ta the cabin, the striker and lock must
be inspected for the cause, which is usually
waorn-down, cracked or broken parts. Replace
defective parts, if any

Loosening two screws securing striker allows the
striker to be moved in place. Move the striker
up and down and sidewise to lacate its correct
position, set it right there and secure it by
tightening the screws

NOTES:

& if the striker refuses to be adjusted as
above, increase or decrease the thickness
of the spacer within the striker.

 If all attempts fail to adjust the striker,
the final cause is very likely an improper-
ly hinged door or distorted hinges.
Replace distorted hinges.

Fig. 20-15

Window regulator

If the window regulator is faulty, the window
glass will not smoothly rise or it lowers from its
pasition while the vehicle is running. This may
be due 1o a fatigue of balance spring or broken
pinion or lack of grease. If either of the balance
spring and pinian is found faulty, they should be
replaced as an assembly

Fig. 2016



Door window glass

When raising or lowering door window glass is
abnarmally 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, 2017,

-

Fig. 20-17
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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 whersabouts 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.” , Ioose are r ible for the trouble in
MOSt Cases.

... Green with Wnite tracer
.~ Grewn with Yellow trscer

Rod with Black tracer

. Red with Biue tracer

s with Green tracer

. Fled with Whits tracer

Fext with Yeliow trocer

Winite with Black vacer

.+ Wihite with Green tracer

.+ White wish Rest tracer

Bilack with Yellow tracer
lack with Y ellow - Yellow with Black tracer

.+ Blue with White tracer
Green with Red trocer

Fig. 21-1
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Wire color

Green with White tracer
Green with Yellow tracer
Red with Black tracer
Red with Blue tracer
Red with Green tracer
Red with White tracer
Red with Yellow tracer
White with Black tracer
White with Green tracer
White with Red tracer
Yellow with Black tracer
Yellow with Red tracer
Yellow with White tracer

. Blue with White tracer
. Green with Red tracer

Fig. 21-1



21-2. Headlight

Wiring circuit
Hmuw
T Oirmemar witch memm
G
o -—L° Pasing e
~
HW@( "
\-._)w L] Laa
| I W | “AIBI To Wuminaion lght &
‘ + rvw —n4‘—1,q,, Mater ilat light
s " Frant, rear side marker light left & right)
wan 3| Eront combination light left & rignt)
Licance liht
w
Barery. L To interior light
Wire symbol Golor
fea
Whita
Fig. 212 " e mith groen tracer

Fiéct with white traces
Red with blug
. Fied with yeliow tracer

Headlight inspection
1. Lighting (Low beam, High beam, Passingl 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 maving it up and down, then move the vehicle onto a
flat surface. There are various measuring methods (e.g. screen method, using focusing type tester, tec.).
The method described in this manual does not use a tester.

{1} Vertical beam alignment
Unless otherwise prescribed by the local statutory regulations, set the headlights in such a way that
the main beam axis will fall on a spat 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 1o a blank wall standing vertical 10 meters {32.8 feet) ahead
of the headlights, with the vehicle standing perfectly level.

10m (328 ft)
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(2) Horizontal beam alignment {Left-hand drive vehicle)
The setup 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 so that the axis will strike a spot within 100 mm (3,84 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.

10'm (328 1)
Fig. 214

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 @) and Red/white
(8) terminals.
At HIGH BEAM, continuity must be ob-

tained between Red/green @) and Red &) 1. Greenfred :
2 Graanfyatiow .
terminals. 2 Gioin ,
4. Redigraen
5. fiedt
6. Rediwhite 12, Blank

Fig. 216
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21-3. Tumn Signal Light and Hazard Warning Light

Circuit description

Iy e

1. Right turn signal 2. Left turn signal 3. Bartery
4. Main switch 5 Fuse box 6 Turm signal & dimmer switch
7. Turn signal & 4-way reiay 8. Green/yeilaw 8. White

10. Yeliow 11, Yellow/blue 12 Green

13. Biack/white 14. Green/red 15, Meter pilot light (Right)
16. Meter pilot light (Left)

Fig. 21-7

When the 4-way Switch is “OFF"".
Yellow lead (10 is connected to Yellow/blue lead ﬂﬂ

When the 4-way Switch is “ON".
White lead (8 is connected to Yellow/blue lead (1 h and Green lead l12‘ to both Green/yellow lead (B,

and Green/red lead a4,

connected to Green/yellow lead

en the Turn-signal Switch is "ON" for a right turn, green lead (12)

When the Turn-signal Switch is “ON" for a left turn, green lead (12) is connected to Green/red lead (4.
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Inspection
(1) Trouble diagnosis

Possible cause

Symptom
1. Lights will not come an in either group. | Fusible link in 30-A fuse is blown off.
2. Hazard light comes on but turn signal Open circuit {due to poor point contact) in turn
lights will not. signal dimmer switch.
| 3. No light comes on; or fights light up but Defective relay unit.
da not flicker,
4. Turn signal lights are satisfactary, but | Open circuit in hazard warning switch.
hazard light will not come on. |
‘ 5. Flickering frequency is erratic; or lights Light bulbs are defective or improperly grounded.
remain lit. |
8. Turning on hazard warning switch lights Defective contact in dimmer switch.

up only one group of

(2) Dimmer switch
g a circuit tester, check for continuity
between each pair of terminals by referring
to the chart given in Fig. 21-8, for each
position of the dimmer swith lever. Dis-
continuity means that contact points are
burnt or otherwise defective in the switch

The switch is in sound condition if continui

ty is noted between terminals 2 and 3, with s 7. White
the lever in right-turn position, and between 2 Gruaniyeliow 2 Yotiow
terminals 1 and 3, with the lever in left P oo
. Rect/ancen 10, Blue
turn position. 5. Ao 11 Biaek
6. 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. 21-9, when the Wiper Switch is turmed “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 cantacts 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 lie. BIW —~ Bl - Motor]. Therefore, the motor keeps rotating even though the wiper switch
is rned “OFF", and the blade will return 10 the rest pasition.
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When the blade returns to the rest position, the cam contact is changed from P2 to P1 and mator current
is shunted. When supply to the motor is cut off, a counter electromotive force is ganerated 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 posi

Wiper motor

A0 - o
- 5= .+ - -—d psioy ] Bartery
aye siw - Fuse f_\\ - |
B T A I @ | Rl
ore—HL| 1
1 - 1
s 3 & E— ¢ 1
L 3 1 I— =
-
==z o===T £
Fig. 21-9 BIW . Blue with white tracer

IR Blur with re

Maintenance
(1) Wiper trouble diagnosis
When the wiper motor does not start even if the Wiper Switch is turned “ON", check lead connections
and coupler connections. Then, check the fallowing 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.

Yellow | B | Bueied | Busswhie | Black/blue. Black
Highspred | O 2 o o) 5
Lowseed | O 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.

M9 -



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 th
to “'F" scale and the other (regulator) for on-off cantrol of current.

When fuel level is low in the tank, the float is low and hence a larger ohmic resistance is intraduced into
the circuit by the potentiometer element in the tank unit. Consequently, a smaller current flows through
the windings of the two bimetal elements, so that bimetal deflection is smaller and the indicating hand
stays closer to “E" {for empty) side.

The himetal element of the regulator bimetal draws an additional current. By the total current, the bime-
tal element deflects 1o open the circuit and, upon cooling, closes the circuit. 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 meter

¥ T{--»}l aw

Black with White tracer
Vellow with red tracer

Inspection

The following checks are necessary when the fuel meter indication s false:

1) Make sure both the tank unit and juel tank are properly and securely grounded. |f ground connection
is loose, current will be small and the indicating hand will be down.

2 Make sure that the regulator is properly and securely grounded. | high resistance exists in this ground
circuit, the regulator draws but a small current, so that the duration of contact closure is much longer
and, consequently, the average current through the other winding will be larger, resulting in a hand
deflected closer to “F” position.

13 Make sure that the Hoat in the fuel tank is free from interference and without any hitch on its float
arm, and that iits stopper is correctly positioned.

An indicating meter checked ta be internally defective must be replaced by a new one.

— 250 —
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22-1.SERVICE DATA

ENGINE Seruice dota
ITEM [ LJ80/81
| 13 5 kg/em?®
Standard 1192.0 0si}
Compression 300 r/min {rpm]
1 |
pressure 12.0 kgfen?
‘ IS‘“‘““ (170.0 psi)
it 300 r/min {rpm)
| 011 -018mm
Valve Cold 0005 0007 in)
clearance
(Intake and
Exhaust) Hot O3 n2mmm
|
i - 10°B.T.D.C. belaw
3 |lgnition Standard | -
timing ‘min (rpm}
. 30 - 45kg'cm
4 |Engine oit Standard (4266 5353 psi)
pressure 213,000 ¢/min (ram}
Engineidiing | 850 £ 50
5 speed | Standard |l (rpm)
. 40 - 50 cmHg
¢ |Engine Standard | (157 197inHg)
vacuum at 850 r/min (rpm)
;‘;;::(’s ol Service Q.08 mm
]
‘smfal e et il
-
H = = Intake Z:Lmm
2 in
£ |Flatness of E= | ls GG g
e ) 5 manifold g ) | I‘:"I';'CB
€ [seat z s A | 0.1 mm
‘ 3 Y i Exhaust (0004 m)
1.3-15mm
5 Intake | 100612 - 00590 n )
& e standard |
= 13-1
= / N Exhaust 100812 - 0,0590 i )

NOTE: The compression pressure value s measured by using the special tool [compression gauge 0991564510,
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Service data

ITEM

Clutch

Facing wear
(Rived head
depression)

Facing &
input shaft
seraton

| backlash

Clutch
release arm
play

Transmission

Clearance

Key slot
width of
Synchronizer
ring

Fork shaft
locating

Ligo/81

12 mm

Standard (008t
Service mm
limit ©02in}
Service 05mm
limit 1©021n)

2 —4mm
(00B—016in)

limit

08— 12mm
Standard | 1003 - 05 in)
Service 0.5 mm
limit ©02in
96 mm
Standard 038in}
Service o)
limit 1039
19 5 mm
Standard 107871
No. 1
spring
Service 170
limit (D668 |
17 5 mm
Standard 0689 )
- No.2 S
spring
Service 160 mm
10630 )




Service data

TEM LJ80/81
002 006
Rattle of Standard | (90008 — 0 m;\:\m b
Isliding
yoke in
axtension Service Q.1 mm
‘case bush imit (0004 in }
01 mm
Standard 00039 1
Low and
second gear 1
g [backiash Service CEL
3 limit ¥ ]
2
17 EF— —
E Standard 01 mm
& tandard| (0.0039 |
¥ | Third and &
top gear =
backlash Service 03 mm
limit [T ARETUN]
Reverse Standard 00035 m1
gear &
Reverse
idle gear Service 03 mm
| backlash limit ©0118in)
0.1 mm
Output Standard 100038 in}
shaft high
gear and -
| low gear Service 0.3 mm
| backlash limit loictie
| ——= T
195 mm
5 Standard 10.767in1
]
18§
I Service 170 mm
(0669in)
| Free length fmit '
of locating
spring 185 mm
) Standard 07281
|No 2
| spring
Service 16 0 mm
| limit 10629n}
2-u

;
:
]



COOLING SYSTEM Service data
ITEM LJ80/B1

! Fan belt

tension ss !
deflaction ‘
under 10 k o P g
12216 push | A ,} L/' \ Standard | 04 56um)
applied to {
middle point
between
pulleys

Thermostat B2°C
start-10-open T3 Standard 178°F)
temperature <

Thermostat
full-open
temperature

Fan belt and Thermostat

85°¢C
Standard {203°F)

| Bmm
Valve lift Standard ©031in)

DIFFERENTIAL
ITEM LJ80/81

Side gear
backlash

005 010mm
Standard | (.02 - 0.004 n)

20

Diffarential

Bevel
(final}
gear
backlash

10 -0 15mm

0.
Standard| (g pga — 0608}

2.1z



Service data

ITEM LI80/81
Specnons
Pinion
bearing Standard| 561 hm)
preload
5|
H
008 o A
£ | Pinion start-
a |ing tarque \
(with pulley) | 06 14k
{Refer to Standard| 14 3
service
manual)
SUSPENSION
ITEM LJ80/81
g Standard S
E. Axial play | INo playl
| & inbarfield
z ‘JDIFII Service 16mm
: limit 10081
5
¥ Il 1 -
2
¥
|_= Knuckle arm
§ [starting Standard| (220~ 396
£ |wmue ‘ Ll
P
[ — 1 {
= Damping Front and 60 kg
% forcean rear shock Standard 321
2 rebound | absorbers
£ 150 mm
8 |shack Front  |Standard (580m)
2 absorbers |
2 stroke
3
H Rear  Stondard | g
| t

22 13




Service data

ITEM LJ8o/81
T
| 940
Epleatsping & . p Front Standard B0
£ 8 oot —_—— o
g —
® & {Coil spring
X 1.000 mm
5 g lenath} Resr  [Standard Bl
EH
21 "f‘:i - I
E 450 ky
52 Front:  [Sundad | 4308mm
=% 55 I 1
2B [ 303 rg/mm
% | | (1697 IbAin}
e ‘Raal Stendard | R Do
(1928 Ib/in )
* For LJB1
STEERING SYSTEM
ITEM LJBO/B1
Gear ratio e, “z’/ ‘
21 Standard 166
(Gear box] gfé{i andsr
£ &)
§
£ )
o Inside  Standard 27
Stearing |
angle
H —lregrsis - |Outside | Standard v
E —
22| § —
H
2 Istearing
g whoel Standard et
& diameter
£
H
Pl = =
49m
Minimum he.rh
turning Standard .
radius | cosm
| | 1BOH)
* For LIa1



Service data

ITEM ‘| LJ80/81
Starting e
ltargue of Standard | 4% 55 -5003?&:“

& worm shaft

H

E

H

)

5 1~ E5mm

T oe-in 004 -020in

£

H

-

2 Camber  Standard Tespe

= |

2

§ \wheel i g

1 bt Trail Standard [0.43m.)

2

H

H Kingpin

& inchination | Standard

Caster  [Standard
TIRE
ITEM LJ80/81
| T A 120 kPa (17 psil |
11.2 kglen|
| Front | Standard | ;0 pa 20,
@ a
l‘.‘.’ Tire inflat- (ldkycm;s
3 |ingpressure i 160 kPa (23 psi) |
i s (23 psi

¢ Inat loaded) (1.6 kg/om’)

a Rear Standard [

= ] a

23 g 22 ke

g apent |

2 [

H Front | Standara| 107 (2061
Tire inflat- [ ) 200 kPa (29 psi)
ing pressure. 12,0 kg/erm®)
(ioaded) Rear Standard

2 220kPa (32psi) |

12.2 kafen']

@ For LUBD and LJBOV @ For LI8Y




BRAKE Saruice data
ITEM LIB0/81
Brake
5 — 20 m
pedal Standard | (o'sa 076 m)
travel
Pedal arm- | |
to-wall
clearance | )
197 in.
When pedal Standarg | SO 1187in)
s depressed
-5 at 30 kg
E 18610}
& amm
£ Standard o
§ Brakedum
| & [outof- =
g [t Service 0.5mm
2 limit 10.02 )
24 g |
210 mm
Standard
Brake drum (826
inside dia-
meter Service 212 mm
limit 834in)
{ 6 8 mm
Brake lining Standard 10.27in}
thickness N
(lining + s
h | arvice mm
[ehos ina] | limit 012in]
1 T
Parking | |
brake |Standard | 7 notches max

stroke ‘




ELECTRICAL Service data
ITEM | [ Ljao/a1
10'aTDC
:gm:m Standard | balow B50 + 50 /min
iming (ram)
Ignition ‘ | | k
v Standard | 1-3-4-2
E
§ Breoker 04-085mm
£ point gap Standard | 1o 0% 00180
25| ;
5
£ 1
2 [cam dwell
i Standard
|condenser
feiies | Standard 025 microfarad
) { About 3 ohms
Ignition coil: |Primary  Standard linclusive of tha
Primary and | | 1.6 ohm resistor)
| |secondary —
winding
resistance Secondary|Standard  About 8 kilo ohms
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Service data

diameter
|

ITEM LJgo/81
Voltage Standard 12 voits
Output Standard 0.8 KW
|Rating Standard | 30seconds
- i
Standard Fahil
Brush length g
g Service o
limit 047 in)
E
6|5
£ [Number of
8 |pinion Standard ]
@ |teeth
Commutator 325 mm
ndard 5
diameter Standat (126 n)
1 06— 08mm
Standard | 007 0.031n)
Mica
t
e Service 0.2 mm
limit 0607
B Nominal
operating Standard 12 voits.
_ |voltege ;
2 [Maximum Y
27| £ |alternator ' Standard 354
= i
£ Joutlt J
Effective =~ 70
pullay M Standard s

221



Service data

ITEM LJB80/81
Maximum
permissible Standard | 13.000 /min lepml
alternator
speed
Working ~40 - B0 C
| temperature Standard| (104~ 176°F)
range
Rotor.
| Ring-to-ting Standard 4 Sohms
circuit ‘
| 5 mance ‘
27 § 1
2 165 mm
2 Standard (©85m)
Brush i
length
[eng Service 11.0mm
| limit 195
Standsrd fro i
output Standard When engine speed
voltage and { range of
current 3.000 — 4,000 1/min)
|
| 138 — 148 volts.
| Regulated Standard  or 2.000
voltage engine r/min (pm]
|
- = ——
|5
% |Field
27| £ [circun Standard | 6 9ohms
| Z resistance
|
| I
22-19




Service data

Camshaft, valve and valve spring

Cylinder head

ITEM LJ80/81
| (Exhaustl (imtabe)
# |seatin Intake
e and  [Standard as
2| g Exhaust
2 -
Vs )
Cylinder head Intake _—_—_
valve guide and Stondard i Yo
s g r lExhiust 10.4736 - 04743 in)
0050 0091 mm
Camehatt Standard | 150000 — 00036 )
and journal S ]
cloarsnce Service 0.15mm
limit 100058 m |
0050 - 0.150 mm
Camshatt Standard | 55020 00058 )
thrust
clearance _— —
limit 100118m)
[ == Je o |
1 36 152 mm
I K Standard 114233 mm}
Intake
and
[Exhaust |Seryvice 36 100 mm
Cam height limit 114212in)
(Base circle
it} 33 300 mm
Fuel Standard 113110mn}
pump —
cam Service 33 000 mm
limit 112992 i}
Camshaft Service 010 mm
deflection limit 100038 in |
5965 6980 mm
radke 102742 — 02748 )
Valve stem
diameter Suntard

Exhaust

6955 — 6 970 mm

102738 - 027440}




Service data

ITEM LJgo/81
I !A Approx
rmature i
9ap (©.023in}
5 | Vol
§ b - Standarg b——
: Paim Ao
E’ 9op (0015 in}
8| =]
| H Armature Bopeok,
£ gap (0043 in}
| 2 |valtage
| 2 |reguiator Seanclaxd s,
Point 0.5 mm
I gap ©019in}
CAPACITY
ITEM | | LJ80/81
I ]
Cooling 38 it
solution | (B.0/6.7 US/1mp pt)
40 lit
Fuel tank (10.6/8.8 US/Imp gal)
e 301kt
Engine oil ‘ 16.3/5.3 US/Imp pt)
29 ~— | Standard - =
Transmission | 100t
i | i (21418 US/imp pt)
091t
Transfer ail | (1.8/1.6 US/mp pt)
Differential 1.3 lit
oil ‘ ‘ 12.7/2.3 US/imp pt}




22-2. TIGHTENING TORQUE s

ENGINE

FASTENING PARTS

1 Cylinder head balt

2 Spark plug

3 |Inletand exhaust
| manifold nut

4 |Camshaft timing
pulley bolt

5  Valve adjusting nut

6 | Timing belt cover bolt

LJ80/81

Nm
(kg m}
X

55 - 50
{55 — 60
400430

20— 30
2030
145-215

50 - 60
(50— 80
36.5-430

1520

110-140

3-4
03-o0a
25

kB



Tightening torque

; ENGINE Liso/a1
: | N
FASTENING PARTS i m)
[t
: ;| Connacting rod bearing WA
cap nut 205-230
50 ~ 80
8 Crankshaft pulley bolt 150601
365 430
i 43 a8
: g | Grankshaft bearing it
cap bolt 315-345
40— a5
10 Fiywheel bolt @045
280-325
——
| | 1215
11 | Oil pressure unit (1215l
90-105
15
12 | Oil filter ass’y 1o 18l
105
20 - 28
13 |Oil filter stand 20 - 25)
125180




ENGINE

Tightening tormue

LJBO/B1

FASTENING PARTS

Engine mounting member

1% nut

Relisf valve spring
retainer

15

>

Oil pan bolt

S

Qil drain plug

Engine mount bracket
belt

19 Cylinder head cover bolt

|
20 Rocker arm shaft screw

Nm
thgeml
bt

15— 20
s 20
110 145

4-5
0408
30-35

20 - 25
120-25)
145 - 180

3-7
©3-a7)
0-50




Tighte ning torque

ENGINE LI80/81
| Nm
FASTENING PARTS tkgm)
ot
21 Camshaft thrust plate wile,
screw 70-8B5
- B
a1
22 |Qil pump gear plate 09 12
aw 70

GEARSHIFTING CONTROL

. FASTENING PARTS

kg
ot
Gearshift control rod 1015
1 joint nut 10-15
{8 mm nut) 75 108
| Gaarshift control rod 510
2 | front nut 06—10
(6 mm nut) ¢
3 Control lever guide i
plate bolt 10- 50

2-u



Tughtenng toraue

ENGINE LJ80/81
Nm
FASTENING PARTS trami
v

4 | Control lever housing LI . iy
bolt \\ . 145180
TRANSMISSION LIs0/81
T e
FASTENING PARTS thgrm)
ot
t |
1520
1 | Transmission case bolt 0520
1Mo 148
0il drain plug 1 m“g g%l
|and level plug 2 220 380
15
3 Extension case bolt 15-20
10 148
4 | Rear mounting bolt and brdse
nut 110145

2.5




Tightening torgue

TRANSMISSION LI8o/81
[ N

FASTENING PARTS Thg-m)

it

812

g | Gearshift levar case | ws-12
balt (8 mm) | 1o-gs
46
6 Gearshift laver case 10406
balt (6 mm} 30-40

Stopper plate for
shifter fork shaft

8 Cross joint flange yoke
balt

15 — 20
15-20
110145

15— 25
s 28
110180

TRANSFER GEAR BOX

FASTENING PARTS

1 |Upper — Case cover
bolt

Nm
kg m)
[

9
09 -
70

o3




TRANSFER GEAR BOX

Tightening taraue

LJBO/81
Nm
FASTENING PARTS !
| s
2 Lower — Case cover 06 10
bolt 45—-70
15 - 20
3 | Transfer front case (15201
nut 110-145
a1z
4 Shifter fork shaft 08-12)
stopper plate balt 70-85
30— 50
5 | Oil filler plug and 7 130-50)
drain plug | 220- 380
|
|
P 70 - 100
6 Universal joint flange (70—-1001
nut | 510720
15 — 20
7 Transfer case mounting 115 - 201
nut 145
15 - 25
g | Cross joint flange 11525
yoke bolt 110180




Tughtemng toraue

TRANSFER GEAR BOX CIBaes
FASTENING PARTS ! ‘,“E’Eﬂ
g | Transfer case mounting Ja-e
bolt and nut | 1 VB 6P
DIFFERENTIAL

FASTENING PARTS

1 side bearing cap nut

2 Drive bavel gear bolt

3 Differential case bolt

4 | Drive bevel pinion nut

30 -
130
220

100 —
(100
72.5

a7

270

’ 170 -

70—
1230 -

37
3
265

1o
110}
798

as
3258

230
210
1660




Tightening terque

DIFFERENTIAL LIso/81
Nm
FASTENING PARTS Ib‘c: :\'n)
5 Differential carrier H‘g — ;un)
nut 110-145
oo 40 - 70
Oil filler and oil o—70
drain plug 290505
SUSPENSION 1J80/81

FASTENING PARTS

1 Shackle pin nut
|

2 Reef spring nut

3 |Reet spring U bolt
nut

Nm
(kg-m)
b-fe

30

55

13055

220

30—

220

395

a5
45)
azs




Service data

LJ80/81

ITEM
B8 3
Intake
| 7000 - 7.015 m
I\fgwe quide ‘;n: s Standard | 14 2755 - 02761 in)
xhaust |
| 0020 - 0050 mm
Intake 10,0008 — 0.0013n
— Standard — =
0030 — 0060 mm
Valve guide- Exhaust 100012 -~ 00023 in |
t0-valve 1
stem vor
clearance Intake ©0027 |
Service
~limit
009 mm
Exhaust (00038 |
- |
£
§ 0.12mm
B Intake 00047 in|
% Valve stem Service
2 lend B (1. S
2 |deflection 0.16 mm
8 ; Exhaust (00083 in )
2 S —
H
= |
=
£ Intake
165m
£ Valve guide and Standard (0845 m)
& prouusien Exhaust
Intake |
Valve head ntal Service 0.03 mm
radial and Nirmit {00012 in)
funeui Exhaust
I Intak
ntake
080 — 1.20mm
;"g . Standard | qq315 00472101
~ xhaus
Thickness of l 06 mm
valve head | Intake 100238 m )
periphery Service
limit
Q.7 mm
| Exhaust | 100275}
] L

1
1
|
:
;
:

]
4
;
]



SUSPENSION LI80/81
FASTENING PARTS ‘ iwomi
o1t

4 Wheel nut

6 |Front wheel shaft nut

6  Rear hub nut

(Front and Rear)
50
150 - B.0)
365-575

.5 150 — 270
Yt (15.0 - 27.0
o A 1085 - 1950

" 20 - 30
,  King pin upper and 20-30
lower bolt 1a8-218
1
STEERING

FASTENING PARTS

1 |Steering shaft nut

22-m



Tightening to1que

STEERING LJ80/81
Nm
FASTENING PARTS thim)
Ib-fo

5 Stoering rubber joint s a8
nut 110180

" 4 20 -30

3 | Steering rubber joint 20301
flange bolt 15216

70 - 80

4 |Steering gear box 7090
bolt and nut 510650

N 30 - 55

5 Stesring gear box (3055
stay bolt 220-395

70 — 90

6 ;a'lle'rm'g‘llﬂ rod " (70-90
center] lever nu 510 650

50 - 80

7 Tie rod end lack nut J50 =8
365575

25 - 55

g | Tie rod end ball stud 125585
nut 180 - 396




Tightening torgue.

STEERING LJBO/81
Nm
FASTENING PARTS tharm

moo
mow
s

9 Steering column bolt

&b

BRAKE

FASTENING PARTS Thg-m}

4 | Brake backing plate
bolt and nut

5 Brake master cylinder

bolt ar nut

.
'Q" 15-18
3 Brake tube union nut - (165—181
| % - o130
2040
4 | Brake flexible hose \9/ 20-40)
145 285

22-m



Tightening torgue

LJBO/81

Brake pedal bolt and
nut

Nm
(hg-m)
[

18- 28
130200

2-n




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

Tightening Torque

. g
diamater
fmmi Conventional bolt 4" Marked bolt Marked bolt
LW Nm wm | Bk N r W | bt
4 | 1o-1s a1-018 07-10 15-25 | 015-025 10 18
| B | 20-30 ©02-03 7‘5—20 30-50 | 03;05 20-35
- L] 40-60 04-06 30-45 60-80 06-09 45-66
® | 80-120 as-lziias—as 150200 J 156-20 110-145
0 [ 200-250 20-25 [ 1a5-180 | 300-37.0 10-37 215270
77\: [ 350400 35-40 [ 255-200 | 500650 [ 5065 360-470
\ﬂ_ 600 700 !D—TDiV;ﬁ-EOE 200~ 1100 [ 80110 B850 - 7956
16 a-co 100 | s0-110 650795 | 14001700 | 140-170 | 10161230
B 8 1:0-45007 140 |s; 1018—1155 | 2100-2500 | 210-260 | 1520~ 1810




22-3. PERIODIC MAINTENANCE

Periodic Maintenance Schedule

Interval: km (x1,000 | 110 20 30 40|50 |60 70 80
R‘i:;:x‘:(:‘ri‘;j::;:j‘r‘n"‘frf‘l’ml miles (1,000 | 1| 6 12 18 24|30 |3 42 48

whichever comes first. months | 1776 12 18 26 30|36 |42 48

ENGINE o o

1. Fan (Water pump) drive belt | Al ]-1r[=]1]-]|n

2. Camshaft timing belt =T =T =

3. Valve clearance al-lal=al-|al-|a

4. Engine bolts {All cylinder head and manifold fixings) T | - | T | - T | =-|T|= Tr

5. Engine oil filter o ‘ HiHiH:R.R‘HiH RIR

APl Grade SD or SE A Replace every 10,000 km (8,000 miles)
6. Engineoil  — -~ -
AP Grade SC R | Replace every 5,000 km (3,000 mites]

7. Engine coolant [-|- —J=Trl=]=1=%r

8. Cooling system hoses and connections =10 =0 =3 =]

9. Exhaust pipes and mountings =T =T =1 1=Ty ,
| 1enimion o T n
10, Ignition wiring = =T = [=]7] :
11. Distributor ¢ap and rotor =] =11 [ —__I -1 i
12. Spark plugs and distributor breaker point R R|R R :i? R |
13. lqnition timing T TaTala|alaljalala I
| 14. Distributor advance =1- - | | ;7|| _ | ) ;
FUEL ‘
[ ) Paved road Clean every 10,000 km (6,000 riles) | .
15, Air cleaner b |

Dusty condition Clean every 2,500 km (1, mo«ules) or as required

16. Accelerator cable & Carburetar shafts - I&L 1&L |&L &L &L 1aL sl F&L 1
17. Fuel tank cap, gas lines and connections I |7 == 1 | s|=]=]1 ‘
18. Fuel filter == =|=|r|=|=[=|n :
19, Idle speed and idle mixture PN I | A A ‘

2236
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| intervan: km  (x 1,000)
This interval should be juciged ;
by odameter reeding or manths, | T8 X 1,000
whichever comes first. months

| CRANKCASE EMISSION CONTROL

20. Crankcase ventilation hoses and connections

FUEL EVAPORATIVE EMISSION CONTROL

3040 50 60| 70 80
18|24 30 36|42 48
.

21. Fuel vapor storage system, hoses and connections | — | — | | | — ||— d_ |

ELECTRICAL
22. Wiring harness connections and headlights
CHASSIS AND BODY
723, Clutch play
24. Brake fluid
25, Brake pedal
26. Brake lever 8H67E2!|;|9
27. Brake drums and shoes

28. Brake hoses and pipes

29, Tires {Abnormal wear and pressure)
30. Wheels and hub nuts

31

Shock absorbers
32,

<]

Propeller shafts

33. Transmission, transfer and differential oil
34, Bolts and nuts

35. Steering condition

36. Testdrive
NOTE:
“A“: Check and/or adjust if necessary. TP
“R": Replace or Change. L
“I: Inspect and correct or replace if necessary.

Test drive on completion of each service

Tightan to the specified torque .
Lubricate. “C*: Clean.



LJ81 (79 Model)

The model LJB1 is different from LJBO and LIBOV in following respects af servicing and construction.

——*—,_I—J

SUzZUKI

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

LJ80 and LJBOV Lig1
{Overall length) {OQverall length)

1=
9 j
| |N 760 mm o
Fig. 2 Fig. 3
Muffler

The tail pipe of LIB1 is longer than thase of L8O and LIBOV by 270 mm (10.6 in.)



Brake pipe No. 7
The brake pipe No. 7 of LJB1 is longer than
those of LJBO and LIBOV by 270.5 mm (10.7
in.).

Rear leaf spring
The leaf-thickness has been increased:

Leat No, | LJBO& LIBOV Lgl
Mo, 2 Smm (0.20in.} | 6mm (0.24in}
No.5 | 10mm (0.40in) 11 mm (0.43 in.}

With this change the spring constant has also been
changed.

LJBO & LJBOV [ L
Spring. | 3.03 ka/mm 344 kg/mm |
canstant | E"s?._flwm.: 11928 Ibfin.)
Rear shock absorber

The upper side mounting has been changed:
(the absorber characteristic remains unchanged.}

LJB0 & LJBOV
o2 Mt
Fig. 6
22-1

Fig. 4

Fig. 5

Brake pipe Na. 7




Chassis frame

Threeside gate system has been employed on
the LJB1 for easy loading and unloading.

Specifications
The specifications of LJB1 are different from those of LIBO in the following items.

V"\ 5

T Models

Overall length

Overall height

Wheelbase

Load deck size: Length
Width
Height

Curb weight

Weight distribution, Front
Rear

Gross vehicle weight

Tire pressure: Front (Unladen)
(Laden)

Rear (Unladen)

(Laden)

Turning radius

For canvas door type

Fig. 8

Liso

3,196 mm  (125.8in.)
1.670mm { 66.7 in.}
1.830mm ( 76.0in.)
825mm (325in) |
1,206 mm { 47.4in)
1,030mm ( 40.8in.)
770kg (1,698 Ibs) *1
420kg (926 Ibs) "1
3s0kg | 7721bs) "1
1,165kg (2,670 Ibs)
1.2 ka/em? (17 psi)(120kPa)
1.4 kg/em? (20 psi){140 kPa)
1.6 kg/en?* (23 psi){160 kPa)
2.0 kg/em® (29 psi) {200 kPa)
49m (16,1 )

3,620 mm
1,640 mm
2,200 mm
1,400 mm
1,315 mm
290 mm
860 kg
455 kg
405 kg
1,245kg

Ligt

(1425 in.) )

{ 646 in.]
( 86.6in.)
{ 55.1in.)
(518in)
( 11.4in)
11,896 Ibs)
(1,00 Ibs)
{ 893 Ibs}
(2,745 Ibs)

1.4 kg/em® {20 psi)(140 kPa)

1.4 kglen? (20

140 kPal

2.2 kglem?® (32 psi) (220 kPa)
2.2 kgfem?® (32 psi) (220 kPa)
55m (18.0 ft.)



Service data

Camshaft,

valve and valve spring

Rocker arm shaft and rocker arm

ITEM

Contact
width of
valve and
valve seat

Valve
spring free
length

Valve
spring
preload

Valve
spr
squareness

Rocker shaft
0D

Rocker arm
1.D.

Shaft-to-

clearance

LJBO/B1
Intak 1
Intake 100812 — 0.0590 )
—| Standard —
13-15mm
ExRaist 100512 -~ 0.0580in)
477 m
Standard 79
Intake (187790}
and I
Exhaust | garyice 46.5mm
| limit 1183071
- 76— 30k
| | 872386110
|t Standard | i fiting length
i 40 mm {1567 in}
and - L
Exhaust 24 kg (52 8 1bl
Service for fitting length
limit agmmi157in}
Service 20mm
limit 10078 in)
14365 14 980 mm
Stendard | o589 0530 m |
14 385 — 15005 mm
Standard | “ip'sa0 - 0591 in1
Intake
0 005 — 0.040 mm
il Standard | 15,0002 - 0.0016m 1
Exhaust
L’r‘";"‘ Service 007 mm
100027 in )
Exhaust | "™ |




Service data

Rocker shaft
deflaction

'Rocker arm shaft

| and racki

Flatness of
gasketed
surface

|Cylinder
bora

Difference in
bore between,
cylinders

s
Cylinder

Waear limit
on bore

Cylinder-to-
piston
clearance

Piston
diameter

Piston

LIBO/81
|
|Service 006 m
[imit (00023 in)
|Service 0085 mm
Jirmit (000200
—
| 62 005 — 62 020 mm
{Standard | (3 4471~ 2 44170}
Service 0.05mm
it 100020}
Service 005 mm
lienit 100020n )
0.040 - 0050 mm
Standard | 10,0016 - 00020 in 1
61960 — 61975 mm
Standard 3 4383 — 2 4389 i)
62210 — 62225 mm
| Standard | 15 J4g2 — 2 44981 )
62 460 — 62475 mm
] Standard | (3 4580 - 2 4596 in}
|standard | 15995 — 16000 mm

106297 — 0.629%in |

i



Service data

Piston

Piston ring

ITEM

Piston pin
clearance
incon rod

Piston ring
groave
width |

Pistan ring
thickness

Ring clear-
ance in
groove

Piston ring
end gap

e
pip= T

=
1

[Topring

2nd ring

0l ring

Topring
la
12nd ning

To art
g

Oil ring
B
Topring

2nd ring

Top and
2nd ring

LiBo/B1
0003 — 0.016 mm

Standard | (00001 - 0.0006 in |
Service 005 mm
it 1000201m)

152 — 164 mm
Standard | 00688 — 00606 1 |

151 — 163 mm
Standard | (o884 00602 1}

281 - m
Standard | (97106 01114}

Sarvice
limit

Standard

030 - 090 mm
Standard | (5 g11a — 0.0354in)

Service
limit

147 — 149 mm
Slaﬂri*i"’I (00576 — 0.0586 in |

Standard

045mm
100177 in)

003 —007 mm
100012 — 0.0027 in)
012mm

00047 i1

002~ 0.06 mm
100008 — 0.0023 in)

010 mn
100038 m |

0.7 mm
100276

1.8mm
100708in |

22-5



Sarvice o

\TEM LI80/81
65 mm
2 Topring | Standard (02588 )
£ |Piston ring
12| g |freaend
2 |eap
2 2nd ning | Standard (05348 m)
Crankshaft Service 008mm
deflection limit 1000231
(middle}
Crank pin 37 985 — 38.000 mm
st Standard | | 4953 — 14960 1)
0020 - 0 040 mm
‘ Standard | (00008 — 00016 m)
Crank pin
Clearance =
& [incon rod Service 008 mm
] limit 100031 in)
&
13 =
8
onnecting 1 — 18011 m
rod small Standard | (3 gho0 - 0 5303 m)
end bore
|Crank
49985 — 50.000 mm
journal Standard | |Y'ag70 1 9685 m)
diameter
0020 - 0.040 mm
Standard | (50008 — 00016 )
Bearing-to-
journal
clearance Service
limit 100031 in)
22

:
4



Service data

ITEM L480/81
0130 0280 mm
w Standard Gonion
rankshatt 100051 - 0.0110n)
thrust .
play Service 0385 mm
limit ©00138in)
—— | -
010020 mm
£ |connecting Standard | (5 0039 — 00078
2
£ |rod big end _ -
132 st
2 |clearance Service 030 mm
2| Timit 00118n)
L B |
Service mm
| Twist |
(Connecting it | (00038
rod == |
Service -
imit (000201
1
FUEL SYSTEM
T
ITEM | ‘ | LJ80/81
. - —
Discharge | | | 025035 kg/em’
a | |
E |pressure Standard | 3’65 — s 97 pui
14| B — L { .
; | 1.3 lners/minute:
[N |Standa: or bettar at
capacity | 2,000 /mn frpm)
|
LUBRICATION
ITEM LIBO/81
012 - 020 mm
g (Outer gear Standard | (60047 00078 |
15| 3 periphery L
B |clearance in ER (R
= envice mm
O s limit 00118
|




Service data

ITEM LJ80/81
Outer gear
tooth clear m
ance in (00088 —0.0157 in)
pump case
Inner gaar
tooth clear- 0 80 mm
|ance in Standard | 00735 0.03151)
||:ump case
0045 ~ 0 120 mm
B !U\Ipump Standaid| 15,0015 — 00047 )
15| & |sideclear- L
2 lance
(fiatness) Service 017
fimit {DDDBT in)
50 mm
Standard Pl
| |oi reliet P
atd Standard ol
spring 13.280 1)
= |compres-
siva force Service 1200
mit 12 845 b}
| —t -
Set pressure | mi ST
of oil pres- ‘Slandard‘ R i
sure switch
CLUTCH, TRANSMISSION AND TRANSFER
ITEM [ J ‘ LI80/81
T —
€
16| 5 | Pedslplay Standard II‘ISE 72'50’”‘:')
i
l |




Modifications have been carried out on inspac:
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
be employed for all the models of LIBO, BOV
and B1.

CAMSHAFT TIMING BELT

NOTE:

Method of adjustment on p.81 of this book
is applicable to the car with a body number
up to 113438 for LJBO/BOV and 106805
for LI81.

As to the car with a body number after
that, perform replacement and adjustment
eccording to the following.

1. Replacement

To bring the piston of No. 1 cylinder to TDC,
align the mark "T* on flywheel with the
timing mark on the transmission case by turn-
ing the crankshaft, and then be sure that the
five reference points line up straight: al the
marks punched on the camshaft pulley, b}
arrow marks on the belt case, ¢} the keyway
in the crankshaft timing belt pulley.

Trammission
came

Tirviva match
mark.

Fig. 23-1

Temsioner

b} Arrow mark

o) Koyway

Fig. 23.2

2) Remove a part of the tensioner spring from
tensioner bracket as shown Fig. 23-3 and
laosen the bolt and the nut securing the ten-
sioner, and then remove the camshaft timing
belt.

| Tensioner bracket

Fig 233 Tensioner spring

3} Install the new camshaft timing belt, and
tense it to specified range according to the
adjustment procedure.

2. Adjustment
1) Remove the cylinder head cover, and loos-
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.



23 1

Fig. 2328

e T TP



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 transfer uuuﬁmr,munqunndmnmnﬂuﬁm
de-mnflh-hnﬁthultm This is dane by i

he number
of shims between the retainer (2 and the baaring @:. Memadm-dhnmnu:ghmlnmhm

Ol seal
Aerainer

Gasket

Bearing

Transtor input shalt
Beacing

Circlip

Beasing piug

Stopper pin

10, Transter counter guar shatt

CEum@m e

18, Bearirg

13, Transter ouigut front shatt
20, Fear shaft hub s

21, Cuctp

22, Circlip

23, Bewring

24, Aetaines

25, Bearing

26. Transter output rear shalt
27 Buh

2. Cutput shalt fow gear
23 Thrust washar

31 Quiput shalt high gear
32 Beareg

33 Speerameter drive guar
34 Spesdometer ariven gear

41, Soswdameter g case
42 O seal
Fig. 2329 43, Dewee gear pin
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Input shaft bearing retainer

When installing the input shaft bearing retainer

in the transfer case, it is required to adjust input

shaft thrust clearance. Check in the following

way if thrust clearance is within the range given

below.

1) Measure the distance “A" when input shaft
' and bearings are correctly installed in the
transfer case,

NOTE:
When measuring, remove the gasket and the
shim if provided.

A: Distance betewen the transfer case end surfoce and
the bearing autsids snd surface.

Fig. 23.30

2) Measure the length “B” of the bearing
retainer.

=
Ramginer | =

Transter
aka sid coun vide.

8 : Length of the retainer boss portion

Fig. 23-31

3) “A"+0.5 ~ “B" = Clearance
* 0.5 is gasket thickness (mm)

23-12

Standard
Input shaft thrust 0.1~02mm
10,004~ 0,008 im
it et d

the above standerd value, increase the thickness
of shims.

Example:
In case that the above measurements show
that A = 3.5 mm and B = 3.0 mm,
3.5mm + 0.5 mm —3.0mm = 1.0 mm
(clearance)
1.0mm — (0.1 ~ 0.2 mm)}= 0.8~ 0.8 mm
Thus 0.8~ 0.9 mm is the thickness of shims
required for adjustment.

= . L 06mm |
Size of shims for inputshaft o A% 00T |

The thickness of the shim is increased or dec-
reased between retainer 2 and bearing 3 .

Snim position
e}

Feduction clutch fub L Reduction clutcn hub

Fig 2332
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SPECIFICATIONS

NOTE:
From this page of specification to p.23-17, the m
models are described.

items madified for 1980 models from 1979

__Models T
— Ligo Ligov Lig1
Item —
DIMENSIONS
Ouerall length 3275 mm (1269 in.} -— 3630 mm (142910
Overall width 1415mm { 567 in} - - -
Ovirall hight 1,685 mm (6.3 in) 1676 mm | 659in} | 1640mm [ 64.6in)
Wiheelbase 1930 mm { 76.0in - - 2,200mm { B6.6in.l
front 1180 mm | 46.9 i} - - - |
Tread N
raar 1200 mm { 47.2in) - —= - —=
length 825mm { 325in) 785 mm ( 308in) | 1400mm { 55.1in)
Load deck size width 1205 mm { 474 in.) 1,190mm (46.9in) | 1318mm ( 518in.}
height 1,030 mm | 406 in) 1045mm (41000 | 290mm (114 in)
Ground clearance 210mm { B3in) -— 19 mm { 7.7 in)
WEIGHT
y 790kg (1,742105) 1
Curb weight — 840 kg (1,852 Ibs) 265 kg (1,907 Ibs)
810kg (1,786 Ibs) *2
430kg (948 Ibs) 1
fromt - 445 kg | 981 Ibs) 455 kg {1,003 Ibs)
445k (9
Waight distribution he
360k (794 1s) 1
rear 3 T 386 kg ( 871 ibs) #10kg (904 Ibs)
| 365kg [ 80GIbs) "2
Gross vehicle weight 1186 kg (2,612 los) - — 1,250 kg (2,756 Ibs}
Seating capacity 2-persons = =1 e
Maximum loading capacity 250kg! 551 lbsh 200kg( 447 Ibs) 250kg( 551 ibs)
ENGINE
Type Four stroke cycle, water-cooled, OHC -— e
Number of cylinders 4 = . - —
Lubrication system Wt sump — -—
Bore 62.0mm (2.441 in) e
Stroke 6.0 mm {2,508 in ) —
797 em” (797 ec, 48.6 cu.in] -
pression ratio. 87:1 — |
MIKUNI 32 PHD, Single = |-
Air cloanar ane foam element = R 1
*1 ... Canwas door type *2 ... Panel daor type 23-1

I -



Models |
~ LiBo Ligov Lisr
iem
ELECTRICAL T o I
Ignition timing | 10°B.1.0.C. belaw 850 r/min (rprm) | - = —
e B [ NGK BPAGES or NIPPON DENSO = — | =
Starter Magnetic shitt type = = ]
| Generator Alternatar = = =
| Battery 12V,162 kC (45 AR/20HR | — =
| Hesdiant | rav.500m | - | - . _L
Turn signal light 12v,23W (32 o) - =
Combination light 12v, BW( 3cph - S —
" Tail/Brake light 12V, B/23W 13/32 cp) - =
Side turn signal light 12v, 8w = I = '
| Licanse plate light L v e  — | =
Back-up light 12v,27w T = | = i
Interior light T v sw | = =
" Brake system warning light 12v.3.4W e — | -
[ Seat belt indicator tight | revaaw = = | = |
[ Meter pitat tight 12v,3.4W - EN
[ Main fuse 308 = — | = — .
| Fusebox 107151208 = g ——
| POWER TRANSMISSION B O :
Clutch type Dry, single dise = 3 =
| Transmission type | aforward ail synchromesh, 1 reverse |~ P — ’
Transfer gear box type | 2spoed constantmesn | = - — ;
[ Final casion fate | asse = | : ] ‘
Dew | 3sms - - :
T | 238 = = B ;
Guar ratios Ird 1543 - - !
top 1000 e = :
reverse 4026 - = =T 1
Teinsier o etin | il [ - ‘ 2871
high range 1714 = 5 1.563
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Models

Item

Overall redustion ratios:

low
2nd
Low range 3rd
ton
reverse
low
[ 2nd
High range 3d
top
-IWEVSE
WHEEL AND SUSPENSION
Tire size: front and rear
= | front.
Tire pressure a
rear
- front
Suspension type
| roar
STEERING
| Turning radius
‘Steering gear box
Towin
[ Gamber angle
Gaster anle
[ Tran
Kina pin angle
| sRAKE sysTEM
| Tvee
front
Whae! brake
reor
Parking brake
CAPACITIES
[ Cooling solution
Fuel tank
Engine oil

Transmission oil
Differential gear box oil

Transfar gear box oil

LB0 LaBov Lg1
52,843 = | aa.924
32.382 = 27.63%
21181 - | o
13727 = | nans
55 285 = 47170
28,847 = 27207
18.421 - 16.792
12048 - — | wes2
7.808 2t | 7.118
31.438 = — 28.662
FR78-15 (5% - JJx15} - - 165 SR 15
120 kPa (1.20 kw/ent', 17 psi ~ | 140kPa 114 kpiem?)
1
120kPa (120 ka/err’, 17 psi)- unladen | = S 5
180 kPs (1.80 kg/cm?, 26 psil - laden - 32 psil
Leat spring __= ” s
| Leatspring = =
49m (16,1 1) = s5m{180f)
Ball nut - N
| 1-5mm(0.04 —020in) ~ - -
00" = =
oo = - —
10 mm {039 in.) - - =
oo’ | = —
4wheel, hydraulic - =
Two-leading = I =
Leading and trailing - - =
| ieternal expanding, on propeller shaft - - ~

38 ¢
an €
30
10e
13 €
09 &

( B.OUSpt)
(106 US gal}
(6.3 Us pt)
21 uspt)
(2.7 Us pt)
(1.9US pt)
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Tire Wheel rim

80 Model Model [ B0 Mods! 9 Model |

LIBO/LIBOV FR7815 1655R 15 T enaxts E x 15
{ LIB0/BOV/BT
Tubeless type | Tube type
*80 Mode! 70 Madel Tighteningtoraue. | 0~ 80 N |
—e s 50 8O
Lgt 165 SR15 for wheel hub nuts sasare ‘:g;)"
Tubeless type | Tube type
ire g icati Steering gear box
FR78-16 tire air pressure specification
. ; ek Although the component parts within the gear
Non-load condition| Loaded condition box are the same as those of ‘79 model, its case
Front wheel 1.2 kn/em?® 1.2 kglem® shape has been transformed. As a result, mea-
tires 117 psi) (120kPa) | (17 psil{ 120 kPa) surement of oil level should be as follows.
Rear whes! | 1.2 kg/em? 1.8 kefem?
tires (17 psil(120kPa) | (26 psil {180 kPa)

- Oiliewst
165SR15 (80 Models) tire air pressure specification . M
‘ | Nor-iosd condition  Loaded condition

| Frant whee 1.4 kglem® 1.4 kglem®
| tires (20 0si) (140 kPa)  {20pil 180 KPa)
| Rear whesl 2.2 kg/em® 2 em?
| tires | (32 psi) (220 kPa) (32 psil {220 kPa)

Tire service (wear) limit

FR7B-16 tire 1655R 15 (‘80 Models) i
Less than 1.6 mm
10.063 in} depth of
tread at two places.
NOTE:
Measurements of the steering gear box
ather than that of oil level are the same as
those of ‘79 model.
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Transfer gear box
The gear ratio in the transfer gear box of the car
with FR78-15 tires mounted has been madified

as follows.

Model LJ80, LJBOV

. Shift pasitian

Primary gear ratia

| tRedustion sl

Gaar

Secondary
ration

| Overall wanstor
reduction ratio

In accordance with the above modification, the
speed meter drive and driven gears have also

been modified.

NOTE:

Rectue.
tion

Rearwhsel
ve

24/20
0828

1714

Allmhol
drive high

2014
(2071}
24/29

0.828

1.714

pemr—

3222
1455

3013

The gear ratio of LIB1 remains the same as
that of *79 model.
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Spring fores —

Saring

Fig 234

Now rotate the crankshaft clockwise fully twice.
And then tighten the boit and the nut of the
timing belt tensioner 1o the torque specified
below. Make sure to tighten the bolt first and
then the nut.

NOTE:

Whenever tightening a bolt securing the
tensioner, apply THREAD LOCK CEMENT
SUPER 1342 (Part No. 89000-32050) to
the screw part of the bolt.

o T 1
Tightening torque |y | kgm It
for tensioner bolt —

and nut |5w23‘|.5k23 10~168

3) Ater 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.

Timing belt
tension

55 ~ 6.5mm
(0.22 ~ 0.26in.}

i
== 3kg BB
Push gaugs

~Cranksnaft keyway

Fig 23.5

After adjusting the belt tension within specified
range, adjust each valve clearance to specified
value.

CAUTION:

After adjusting the belt tension, tum the
crankshaft clockwise by two complete rota-
tions and check again if marks a), b} and
the crankshaft keyway line up straight. If
not, the replacement procedure must be
repeated.

WARNING.
All adjustments noted above are to be per-
formed with the ENGINE NOT RUNNING.

1
1
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AIR CLEANER

NOTE:
As to the car with a body number after
118340 for LJBO/BOV and 107903 for

LJB1, clean the air cleaner element accord-
ing to the following procedure.
B Paved-road: Every 10,000
| (8,000 milss)
Clean Dusty condition: Every 2500km |
{1,500 miles] or
a1 required

Every 40,000 km (24,000 miles) B
Replsce | NOTE: More frequent replacement if
under dusty driving conditions.

This air cleaner element is of dry type.
Remember that it needs cleaning according to
the fallowing method and interval:

1) Take out the cleaner element [i: off the air
cleaner case.

2) Blow off dust by compressed air from inside
of alemaent.

NOTE:

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

Fig. 23-8
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STARTING MOTOR

NOTE:

The starting motor installed in the car with the following body number is made by MITSUBISHI.
LJ8o/8ov. s s s age o, on and after 110608

Lsr . . on and after 106405

Ferfom d\mmbiv a:uemb\v in inspection of this starting motor according to the following
procedures.

Magnst seteh

Rubber

Suring

Drive lever

Fig 23.9 n‘_‘-m]w'- Ouer running clutch
Specifications
Voltage - T [ 1zvoits -
Output 0.7 kW o - |
| Rating i 30 seconds - -
| Direction of ratation Clockwise as viewed fram pinion side
[ Brush tengtn | 17 mm (067 in) - o
Number of pinion teeth B
[ No-toad characteristic 53 A maximum at 11.5 valts, 6,800 pm minimum

150 A maximum at 8 volts and 0.28_kg-m torque,
1,850 rpm minimum

cked rotor current 340 A maximum a1 5 volts, 0.72 kg-m minimum j

Load characteristic

Magnetic switch operating voltage 8 volts maximum




Disassembly

NOTE:

Before disassembling the starter motor, be
sure to put match marks on the mating sur-
faces of the following parts (@ and &) as
shown in the figure below so that any
possible mistakes can be avoided.

L -

Fig. 23-10

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

2) Take off the magnetic switch 1 from the
starter motor body by removing the
maunting screws,

Fig 23-11

3) Loosen 2 bolts and 2 screws to remove the
commutator end cover.

4) From the yoke, separate the shift lever case
and armature.

Fig. 2312

5) Draw brushes out of the holder.

Fig 23-13

61 Draw off the aver running clutch, as follows
(1) Draw stop ring | toward the clutch side.
(2] Remove snap ring 2 and slide aff clutch.

r l S Pinion
wﬁ

Fig. 23-14




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. 1f the
pinion does not plunge out, then the magnetic
switch must be checked.

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

Checking the field coils

Check to be sure that the field circuit is neither
arounded or open-circuited.  This can be
eftected by using a circuit tester as shown. If
continuity is indicated by the tester hooked to
the housing or frame, it means that the insula-
tion has failed, resulting in a grounded field co
Such a fault can be corrected by repair in
most cases

Fig. 23-15

Cmu:kmg the armature

q 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

2346

Fig. 23-16

Again using the tester, check for continuity
between each pair of adjacent commutator
seqments.  If discontinuity is noted at any
part of the commutator, replace the whole
subassembly of the armature.

Fig. 2317
Servicing the commutatar

If the surface of the commutator is gummy
or otherwise dirty, wipe it off with a cloth
dampened with gasoline. If the surface is
coarsened or in burnt condition, smaothen it
by grinding with sandpaper. 1f the surface
is grooved deep, it may be necessary to
remove the groove marks by turning the
commutator in a lathe; such turning is often
successtul 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 =

dismeter 38.7 mm {152 in.}

Pt Sl



Sandipaper

Fig. 23-18

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

commutator,
Stomard Service limit
08 mm 0.2mm
unddersin |
“ oot~ dma ]| sl |
| pA~08mm

: [0.015~ 0,023 inl

Fig. 23-19

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 1o the
switch, as shown, to see if the drive pinion
jumps out when the battery voltage is applied
(With the positive terminal of the battery cable
end.) With the switch coils in sound condition,
the drive pinion will jump out and, even when
the main circuit is opened at "A”, will remain in
“jumped out” position. |f undaing the connec
on at “A™ causes the drive pinion to retract, it
means that the holding coil is defective.

Fig. 23-20

Servicing the brushes
Check the length of each brush. 1f brushes are
warn down 1o the service limit, replace them.

[ T s | 1
Standard Service limit
Brush length e | i

| 4
L | werin) 0dsin |

Fig. 23:21
Servicing the brush holders

Make sure that the insulation between the twa
brush holders, positive and negative, is in good
condition. This should be verified with the use
of the circuit tester. 1T any continuity is noted,
repair the insulation.

Fig. 2322 2o




Impaortant Reminders for Starter Motor Reassembly

Various par the starter motor assembly need lubrication at each overhaul. The lubrication points are

illustrated be

o

Fig. 23.23

grease 10 the bush in the drive hou

2} Grease the helical splines before mounting the clutch sub
3} Grease the sliding or contacting surfaces associated with shift lever

4} Grease the bush fittad into the end frame and also the armature shaft end inserted into this bush
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 1 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 graove
3 on the clutch side.

Fig. 23.25

Yoke

When installing the yoke on the shift lever case,
be sure to match their match marks 4 marked
when disassembling.

Shity lover ot

Flg. 23-26

Starter magnetic switch

When installing the magnetic switch on the lever
case, be sure to maich their match marks A
marked when disassembling.

Yoks

Fig. 23.27
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