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INTRODUCTION

Thas manual has been comphes (or purpose
of assising DATSUN distraburtors - and dealers
for effective zervice and mainenance of the
Model P{L) 320-U, Each assembly of rhe major
commpnents )5 Jescoibed an derarl.  In addinaen,
comprehensive INStrucnons sre given for com-
Mere dizmantling, assembling aod mapection of
rhese assemblies.

it 15 emphasised that only genuine DATTSLIN

Spare Paris should be used as replacements,
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SPECIFICATIONS

For Mo 220-4)

VEHICLE CIMEMZKONS

Length, ovcrall {appros. }
widith, oweyall fapprox. )
[Feght, averall (apptres. ':n
Whealbasr

Tread - - - - From
Kyar
Min. rowl vleatanes -

CARGO SFACE DIMENSIONS

Intet s length -
Entet oy widech
Incerwer acught

WEIGHTS

Dy wehie b weizhr, e v

Seanng capavily

Maw, vargss wenghr
Blvadzl 320-0
Mooel 320-17N
Moxdzl 320-LE

PERFORMARMCE
Max, speed

Cirade aluhcy (Sana’d
M, rl-:l"l"lll'lg radiua -

ENGINE

Hame - - -
kimd - v

Cylimder - - = Mo, oand aa mngn:mcnt

Cygle - - -
Walwe drTameZimnent

Bore » Stroke
Telal pston displacenient

Compressn ra

73x71 mm.

Max, power

Max, [orgue
Eycung erdet

<4, L& mm. (164 & . }
B T 5 I T, TSN L T
-1, B o, ©OB9, 3 an, )
2,470 e, f 97, 2 m, )
I, LM A Lol b
LR mm. 46 Y o, b
579 mum. [ 7.0}

-1 A0 mum. f TELE m )
14T mm [ 5002 )
' 4w mm { 18 )
£43 kp- (2,080 Lbs. }
oo 2
25 ka. SO0 s )

'O kg (L0 LRs, )
vl kg rz- Q00 Les. )

I.!I:I KI’H ir5 RAIH)

AR,

E2mAl? i )

Belupcieel it

foasc e e0ELIne
A gwls o m-idine

T drcycle -

* Walve-1m-head
(2 BT Ine x 2. 7% 10 )

1. IEN ci, If'T"..’

Sl )

- - 4.3

' EﬂHFﬂlE-{Imr p.m. [SHE}

v B A kE-m 1b_3fl b bl 5,600 v p.m

[rdra-2

g~

L



-

-

WValve Lming
Inlet opeowng -
Ipde Clogng - -
Exlauar opening
FExhauar clasing

wvalye clesrance - - Beoih J.I'Ill:ﬂ: arvl €xhausi,

[GNITION SYSTEM

[EMITI00 LT '
apark pluzs '
Spark plug Zap

FUEL S5YSTEM

Larhurernr '
Theorle valve dia.
Yenuro die.

Blamm ot dig,
Ylow et cha,
Frawer el diu, .
Sl ECoNMTZeT
Alow mr Fuar
Slyw A1r- Secomwd
Floar level -
Fuel tank capacity

1] pan capeLly

COGLING SYSTEM

Cooling water capacitly

BATTERY

Type - o
Yaltage Lo

Capaaty

Terminal grounded

GENERATOR

CapRciy

Valtage-current regulator

LUBRICATION SYSTEM

= - 0L3% im. 0,014 102 Y

+ 10 deg, BT 80 oun, }
- NGI': M-::ndel B-6E, L4 mm.

S ¢ R A E- M,
Mimarw Eecnn-:l::rg
B mm. ALk .
218 mm. 25— 14-7 mum,
¥om 211z
48 & dil
LT -
kid5 -
® ] -
T XN -

1S mm.

r "."i lnres {*;' 3L.5. gal.)

A ices O BALLE gal.)

N

-- a5 g lree (1.4 U,fS.'.-gal.}

CUFI=I2K, [aM?, MSO=12

oo 12 wolrs

' . {25M5)

oo 44] ump. hr. #3 he.
- [EIEI J:l'np.hr A he ¥
- - + QOGN YE) 5102
- st 0,2 KW

- ' Carbon-pale cvpe



STARTER MOTOR

Yoltage and power L - v 1T waolts, 1. dhp
CLUTCH

Type r N Fh'].'- alngl-e plare wype

Lper At 5 YSEEm . S L - Hydreuli

Muster crlimler e diz. oo : - b3 B3 mm. (58 60

Operanng < ylmdec, insade dia, - - 10, 4% mm, (374 0, }
TRANSMISSION

Type - - Fout lpcward sprecds and rae cuverse

Sesar racioes

lar. E'FI'E"Ed '
2md mpeed - -
Al epesd - -t

dLh. specd
Tewerse

Chl caparity

REAR AXLE

Type: 4

Eﬁrhrrarrleqn o 2nd, . 3drd  and rop mears
For 500 5

3201 LM For JHOLF

' : ' © A Y4 4, H
S 3.01
- : - 149 J.7a
. - o [RELL I, {00
o SR . P 12 LA 1)

. « 24 hres (0,53 U, S gal )

. . ¢ Remn-floolng

Cedc carlo 4 475 {397 8T} foy 320-L, ':Iihl'I-lJH 5 43 36T 7T} for J20-LF,

Cal capacity

STEERING 5SYSTEM

Gear mechamsin
dear ratio }

FRONT AXLE
Tioe—in o
Lo b S
Caster o
King-pm inclimalism

BRAKE SYSTEM
Typs- Foot brake

Hand brake -

for ather 5 paries {18 poconal).

- .. - [LE3 lures 0.2 LS. gal )

v - Warm oad rellarc
L 1.5 1

L - 2 - imm.
s 0= - oo 1 degs Mboio.
o et ' deg. 13 man.

o - bdeg -
Fronf - + =~ <+ ¢ Hydrawhu:, wniservo bype
Reacr - -+« - Iwdraulic, dwndervo Lyne
.+ Mechaolcal, rear wheels Lraked



Erake drum dia.
Mauter cyhinder bore © s
Wheoel cylinder bare -

Front wheels -

Rear whes|x - -

SUSFENSION SYSTEM

Frunt ElEPCREION b -

front and rear):

= o o 0 I8 mm. (1m0
- - 19,05 mm. @LTF nY
o 100G m. 40, 7T )
105 mm. 077 anL

w F hl:me |1.-p|: tndependent suapension

Franr springs - - - = Ta ba
Camensron - (Cie. ® [ength) oo - 25,5;0: ﬁﬁ: ip:r:rl::g
Rear springs  + -« ¢ o . o E‘a:raliel seemusllipoe |
Thicknesr - nember * + - ¢+ = 0« 7 man % 2 prac 1s4t spring
b mm x , ! for 3H1-U
i mm -
[Zmm -1 } foar 520-UN
& -
5 ﬁg: _ i ] for 320-UF with
17 mm - 1 helper rubber
Sheeck gbsoThers = « - Fromm - ¢ o« 4 slogle acqon
Rcar - - - v v+ mpgle acTion
TIRES
___dodel F ront Rear
320-U 5.60- 4-$PL. T4 10} | 5.60-14-6P1. T430 1b, 3
320-LN 5. 50-14-6PL. T{22 Ih} 4 5 S-14-6PL. T{36 1k
EEE [ 6.00-14-6FL, T(2 1b. ) G. (M- L4-HPE., T4 b, )

W1

B



For

RUNCH SEDAN {UIE0 (Dousle Seall, 2-DOOR ST, WAGON (VE20) &
NI (Simgle Seat)

YEHKZLE DIMENSIONS

o WAl WA
Length, averall 4, 245 pom 4, LES o 4, 135
(AppIUX. | C1aE. 7 n ) (163, 6 m.} (&S &, )
'Width, awerall 1, 437 mm L, 49T mm L, 497 mm
[RpOIcs » 9% Y ) (SH, D ind {56, %10, ]
Heaghe, overall L, =Xl mm 1, 51% e 1, 530k mm
fapprox. ] (5% Fm. ) {5% 6] 6 3.y
Wheel base 2,47 mm 2,470 mm 2,470 1110
{57, 2} 157, 2 tpa } (97, ¥

CARGO SPACE DIMENSIONS

moerior 1engrh HBO 210, 555 mm 1, 360 mm e
(34, b an ) {fil, 2 0. ) Bl 6Im.) R
rerinr wulth L, 245 mm C 40 I L, 234 mm
{49 1n. ) (b 180 10} (A9, 4 b | ~
.{, -"i'“.
Interior heght 420 mom BIZ mm 430 mm :
(1. 5 . ) (356 1m. ) (6.9, )
YEIGHTS
Vehicle weighi 1,000 k. 1,000 kg, G55 kg,
(2, A Iba. ) 12, 235 lhe. } {¢, LN} Ibe )
Ecsung and Ioeding
capacity 5+ 400 kg 2+ 500 kg, 2+ 500 g,
(B84 L=, ) ¢1, 1080 1bs, ) (L, 100 Ths, }
S+ 300 k.

ol Lby. )

TRANZMISSION

Gear LFEL High gear, 4 forward,
I raverse

CGeoare Fatuo Low % 94, Ind 240 3rd L, 39, Lo 3, o, 2red 2400,
hugh 1.8 reverse 5 1b ard 1, 4%, 4ch 1,000

Rewverse 5. LA



FIiNAL GEAR

Cedr ratic o La3 36T ¥ T 4. 8754391 1Y
SUSPENSION
1 v Wishbane Lype independent

BUSpeErx i wilh L %5ion har

Kear thucknese and
number of Spring

leaves b omm - 4 6 mm - |
IYrmm - L 12 mm - |
Eupplapencal Sp, 108 mm + % rmm
Shock apzorbetr Farar = - Single oLy Sinple aceicu
Reat = = Sugle aching vingle acciom
{Renal)

TIRE SIZE AND FRESSURE

. Fearnc 5, S0=14=aPL, 1¢2% 1.} 5.30-14-6F.,
: Rear F. S0= 14=86FL. L{dG 1h, ) 5.30- 14-6FL..
! % PERFORMANCE
WL Max. speed 110 KFH (70 MFEN 120 KPH {74, & MPBH]
CGrade abily 0. 30 0. 50
- Blin. turming N
tadwe SEm 7?1 S5.2m (IT & )

. NOTE - Thber spacibicargnme ite same o5 Mol 320-0,

-
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ENGINE

Thas et 15 of monobloc comsirucaon, and i~ fueLend wach avcrhead wives:
operace] by cockers and posh rods Trom the camshatr, {wl reale are (led o The
valves, | hres stevl backed beargs support the camehadt which s cham draiven.

Iz o1] pump and digtribular are deiven from the samshal, gach componear
having s own drive shall,

The pisivos arée sach fioed wih two compreseon timgs and & shoreed il
comrol rng. Beacimga of the thin shell prefoomes) Lepe are fited 1o the cunret-
i, rod pig ends and Toocthe mae Eacngs A cnwniel -blanced crumks hafl ns ficted.
The end chrust a0 thes cempeeent 13 aken by special weshers ar The centér mMoin
brarimg. The cemirilugal warer pump wnd cooling fan ace dreven by the dymamo
bull.

GENERAL SPECIFICATIONS

Ser sl Ol er 4

Bnre 7025 mm, (2.RY5 M )

SLraks Fhmm. (7% m )

YW nlame L, 1dY g

Blax. brake horse oweac B 1P, at WHK) rop.om. “

Trrgue 3 kg=m ar 3800 .o pom

EFirng nrder 1-3-4-12

Valve aTrancemen Owverhead velye, push rod ovpe

CUMEICEEION Pressure ih3 1bs, per aq. mo I1L 3 kprcm')
ar A5 ¥y pom.

Cumpressiun Tal Bz 1




Engine -Left side



COOLING SYSTEM

An et coabing sysiem 15 of mMajor mpsrEnce 10 enaure the sateslactory
rignwng of The engine and 1t 15 checolore necessary to py pabcsllc A0ERLICH

LCS Malntance.

E‘?"

Dercription

The cooling eyatem 15 muuntanad by warer pupsp circulacoon, comiuned with
an efficwent fen voulsd cadiator and thevmostal.

The sysiem s pregsucised gbd the relief valve, moorporatel i the radearor
filer cap, conleots the preasure ac approximakely 0.4 kg per Sq, cm. Do wo
ramnve the filler cap 1f the tempeniuce 9f he coolas 15 above bouling pounc or
if [l engne 13 running Topping-up sheadd ondy be reguired occasionally to re-
plece watcr loar thoough the uvarfiow pape.  Ton-up when che eogine 1= cold, @

if poasible e chedn S0 water.

FTRSETT

I

Frg. I Rydigtor

Fiil wo wikbun L2 ol The Bartnm of che fler plug wéll.  Overfilliog when the
angune 15 ol may cauge warer 1o flow chrough the overtlow pipe. The capaciny

of the syetem 15 pproximaccly 3. 2 Litres,

i

N



-

_tacboruzing e policy to teet this vpen-
‘mg by immersing the ithermoutal m warer

iy
.H_Ltlé.;':_i;v.’lhrh shanld open oncder these condiDmns,
T B gl ik [A1ls [0 apen @ pew wokr sTould be

Thermastat

In arcler to ensure maomum olficicncy, it 15 cesennal 1o keep the engine
fpEcanng lemperalires wilhin cettdin lumats, To assiet this & belloas type
thermasial os Titted, bewng located 1m the waler outhel at the front of the oplinder-
head, The device cansists o metallic bellpws, Gllsd with a volagle hgued,
which concrnlr a mushroom valve,  When the engine v cold this valve 1k ¢losed
end on BreITING The engine the Tlow of warer ro the radaror & Temporatily re-
acricced.

(e e this, the rempereiure «f the warer 10 the cylinder head and cylinder
Jischcte will quickly misc, thus ensuring rapd wermmg up-  The heat ec generated
will gradually expand the bellows ac opcning the valve, amd ultimatelly permotting
i full Oow of wacet to che radiator,

The ihermosian 1Lsell Le oetac hable,
therefore, ghrald (he gecasgn aryse, ([
can be removed ftom s iusing amkd che
hose reconnccored o aveld laying up the
car. Sheald the thermoetar be tight,
Lhere are two tappod holee om the top
whizh may be utilizesd to wage 1t from
sastngd, When Lhe Sysietn bes bess Som-
plercly smpoed, 10 as essental e allny
alr T escape thraugh the rher mosrar
valve and then finally op=-up. The cher-
[wiatat sypefing k8 et by the manulacwrer
and canmot be siceecd. It opon &L & Eem-
pergture of TL3-T4H S C. Thuning do-

cised] Lo the resquisie lempecatire.  1he

e red Fi. 2 Risstrotowg the Ramovel

af the Thermosiat from
ity Nousing
{}verhealing

Overheaung may be cavsed by 2 slack Fan balr, exceasiwe carbon depasil
m the cylinders, tunnong worl the sgnioah oo far retarded, ancucrsct carburerns
adjustorrant, [ahee nf the wacer o circulace or loes of waler,

Fan Belt Adjustment

The fan 16 dowven Feam e crankshait by 8 "% bele, 1this alsy driveng che
clymiLomie,

A Mew bell can b= fiwed by hiree loosening the clamp belie {g, 3), which
Twld the dynamen im posiic, and moviag the dynimeo lowards the engioe, Slude
e halt aver the fan and coto the fan pulley,



adjusirnont 15 then midde by bringlog rbe
dyniamneo away from the engine, The belt should
be sufficiently tight o prevent slip, vet the
belt should bave Lhco 20 mm. 58" - 3/4" slack
berween (e gencrator and crankshaf polley
wheo e mudspan 15 pushesgl irmly,

As the dive 16 Laken on tee "3 of che
pulbeys it 15 ned necessary o have che fan belt
cighe, to o 0 may CEUES BXCESEIVE WEET ki
the dymame: and waler pump beanngs.  Afer
thes correct rension has been oblamed, securely
Luxzke The dymamo tn peeilan g,

Frg. ¥ Fan Beif Adjuztmeent

(1] Gemetaror hinpe bolo
(2] Adusting link bolt

Frost Precautivns
Freeczimg may cocur firat at the betiem of the radiater oroin Lhe Loser hose
conoeciians,

Ick 1 Lhe hose will stop warar catculanon and may cause boding, A mulf
con b2 used o sdvecage, b care must be waken not b ol with the malf flly
clugad, or bouing wlt resull When frost 1s eapecred o when the car s w be
used o 3 wory low temperature, meke sure that the ecrength of the solutkon 15,
i1 fact, up o the slrengTh advieed by the manelacturers. The steength of the
aoluron must be maccamed by toppmg-up wth aoli- foeegs SuluCloh 38 NoCesslTy,
Excrasive toping-un with waker reduces the depree of praotecraon afforded,
Sobutiem must Le made up in acepodanee wich instopciens supplied with the
Conkamsr.

Beloniona of frepeing temperatures of alchol=warer and glycerns mixmures

AL,
17 f]t__. !
. 5
N

B HE YR ES oo
|
)

-yl
-J5
h | J
- “ ]
o A A M ETE Mk EEEEErEL L
Alcohud - warer ) Glycerine- Warer mistnee (%)



Top-up when the everem 16 cold
If the cooling Eystem hae 1o be drened, Tuo the mixcure inoo a clear copamer
aml use amon

Protzction by Drainmg

Cwicark where anoi=teevze 18 ndr uged che Illowing precautione moer be
taken duritg frasty weather co cbhyidce any damage due o freening of the cocling
8y SCEMt-

When hesvy frosc 16 immnent, the cooling syatem muer be completely dramed.
[t »5 ot aufficeent merely o cover the radeator and engine wieth rups and mosks,
There are two drain corks onc on the left-hand eide of the cylinder block and the
other at the buse of the richator block,  Both taps must be openel to dedin the syg-
femoatnel the cor must be oom beye] arowme] whale draimang,

The dran 1ape should be Tesied Al Toequent intervals by th3eriing a pece of
wire o enfure that they are cleare, This sheald be done irnmediately the caps
are apened, a0 thar any, obacrucron freed by the wire may be foshed ouc by the
water. The drawning showld be carvied cuc when the engine 12 hot.

When completely drammed cthe engine should be run for & tumed manabe 1o SNsure
thar 4]l weter hes been cleansd from the Bystem.

A swcable notice shauld be chen affixed 1o the radtoc, imlicating yhat the

“water hag been drawned.

Fiushing the Radiator

T eneure efficrent civculation of the cooslane ard to reduce the formaticn of
ecale and eeciment in e radeator, the syaccr ghould be perodically Alushed with
rlear ruomny werer, preferably befors putnng in ent-freezs in Lhe winler and
azamn when caking 0 out I che apring.  The waeer should be allewesd 1o rw Drough
untsl i cones our clear foom the dram tape. At otervals p FU0 pieee of wire
ehniuld be neerced inta the tups duriog dramng to cosuze that they are nol becaming
clogged with sediment.

Thus method of radiator fluehimg may serve well, bt i capes where the “fur-
rng” up 13 exceEnlve che operator will find T more efficient pracoce tr Iemove
the radhator complerely mod flush 1o the reverse way to the flow, wrn the mdiator
upesdc down and ot the water flow mn thrsegh The Bidtom hose connection and aut of
the top coanection.

WATER PUMP

Afer draunung the warer from the radiator, remave the pump mt from the
cylinder binck by raking off the fan bele and relessing The setbolia with Spong
washers and Tynge bolie to dynamao.



WATER Plis f

Removing the Pump Shaft Assembly

Lheconmect the fan Llades, pulley and cover,

The shafl aml ball bearmgs 16 combined with cas unr,

Fuc the pulles hub on the bench,

Furst, press ur knock the ehate
end wich & drifr faed bar) amd draw
ot The pulbey huh on he U Lype
Bkench,

Take ouc che gar mn from 1he
sht which locked the ehaft aezemtly
o The pump body. (See Fig. Jth

Bext, turn the body upsede diowe
and press out the shaft aseembly
from the vane side o the U cype
berric b




The shafr and Lall bearwyg assemhbly <an ke deawout fron che by,
Thus_take pur the vane, fluanng seal and seal which remawned the pump bely,

KReagsembhly

The reassembhing of the pump 15 & cevecsal of the disassembly procedore,
but a carc ehoulkd be tuken 1 ensuce thal the shafl axvsembly es iered corcectly
for o shit [ o hole of et rimg) wilh 4 groove of Shall so a% toanseet and aet the sad

ring carrect by,

Pulley |__ mE — — S LR
Fulley buk ™. | /c:--:.._u
" - ., I:':' | o -~ [ Y
RN - . ._l .
=T _f 7 1"||

EI : "]Imurd. hars J
™

THalt with
.':-'l'llﬂl'ﬂ- - ] o _r.l:mh:tll sy
Floalang aeal
* x ] : [Theckbikn 3 B0}
Ik T - _Vanm

- .. Seal

Fig, 1 Sectongl Vigw of the Wailer Fump



Adjusting the Clearance the Yane End and Body

Firsr, press dowe fhe shaft fieming wich & groove Limes Lo msert Lhe ser pm,

Inzering tnckness gauge {Thicknese O, 4-0. 5 mm) berween rhe vane end of
the U Lleck eoch.  Take vut tas thie mess gaoge and fusd Ut good condion.
Gréw upr wich the £onrer wnd cork washér,

A

Set pun

ShallL & henrings
angumbly .

Flontiog »col

inzert hurce
thiclmess
EOUEs
0,.34-0.5 om,




LUBRICATION

Circulation

Preasure lubricaran 18 used throwghoot the uni and & provided Ly gear ml
pwnpe The ol pump 2 bolied oty e left-hand side of the crankcage, and (g driv-
en Erom the camshal: gear by 4 elxart verLieal shaf,

11l s drawn ineo che pump via the filter sl 15 deliveral through internal oil-
way, Lhe releef valve diceccly 15 swuaced o oie gul Dilrec ody,

From the: celief volve the o1l pasces inco the mam ool way o coused the element
fail oo paga rve vul. The flow (hen passes iz conneciing cul waya oo che man, g
erid and cam shate bearings theowgh dedbiogs inoche coankenat, The canneccmg aod
endz ate driling an che ovlmder bBlock and she rear vocker shaft bracker, o ubri-
care the rockers, and then draws back inco the enpine esmp ¥ea the pueh rod aper-
tures, (] from the cenger camehaft bearing cneers a pellery on the lefc- hend
510 oof ther engine akd lubricares the tippele throagh madvedusk dolbmes,  As the
camshata rolares, twa grooves o che on ouogal cegister will a skl ole m
the catnahalt thruet ploce thus ellewing .

& small smount of ol b0 pesa meo the
tLmang case rwace duLImg c4EE TE-
welutrom of Lhes camshall fu prodds
b atesn foe the Dnneg chap and
gears,  Fromn the foang caze the

wul recurna via a drawn hole beck o
the engine aump.  The flter there-
fore {otms parc of the main ml

irdller y aml a5 such s Nilled wanh

ol under pressure,

[he Tull @l =] engers che ele-
rngnt thraugh holes o the caswng,
and passes thraugh the element inca
Lthe anniulae rpace tound the centetr
lale

Tl space 15 scalod rap and
Bartiamn 5o Lhar che o1l can onky es-
capa thovmgh the hele ineo the hol -
b ccpect bole and from this poant
Tixck i the tnier passupe through
[l clement

_]n_




Draining the Sump?!Qil Pan)

The =ump 15 a melel pressmg, wich the dram phug,
Che vew oy rescunlascused engines the =ump must be dramed and rehlled with

pew oil witzr e fersc [000 koo, and subseguenely at mmbervals of S0CA] kine

[ramn the pu when the cogoe 15 il soce warm ol [owa treely and tekes
wuth L any siwdge ar sodimnenl which fay agve accumolaied.

Mewer uae portel o psarattin bor Meshing purpases. g cleannsg madiurnE
ate pever compietely diepessed from 1he cngine lubricarwst Gy siem and will re-
FREIN 0 N Aece any (resh gl TS mey ciuse poettanre bearimg failre.

0il Preszure

The mermal wpecatng ol pressare o G L pee 50.0

The wetraing lehr whic 1 s embdacd i the imactument paoel Lighe (€ (he el
preesurs Jrops below & Ihse sqoane, under theee Cicrumslances de 0ot JECEpr
rey rum o 1he =ngene prosernads |J-:'II1'|-‘IJ.".L' Mty Tl

Refillig

Wer refullng e suonp e moe penar Lhe ol s oo nuackly, s 0 may overflnw
[rurn cre T11ler arifice and moesiesed the cerarnr &g G che quaneiey of lubrican s
the cngrane.,

Eefore peeslimz Uhee Leseel ol racoenl, ensore chil che veho e g @k oear lavel
g femmible Alwiys wipe 1he dip-sowck clean witie a non- Dutly cloth before calong
the reading 11 should Le rememberod fhac bme must be aliowed for new o] t
teach o Bumip ledare eoading the diprlnck

Check for Low Jil Pressure

Ches ko the level of oal o U ot sUmE by messns of the diprazack ond Lap
up o necensan vy, W he warnig Lighe pe 20l on sdves vefulling e samypn, swilch
Wl ard ascecram that 1he gapge stcamer n Lhe sump s Clean and ng chuked
walh slnles, sale Thil no gl Logkage easly ot 11 SIEQI0eT UTen on e s o
ande ol the il gy bemg Jdedfecuve, camave he ot ard recofy Lhe Dioa, -,

- I -



Bemoving the Filter

-
1

A new fller elemeanr shcald b fitced cvery 6, 000 Jan.

The feher toeme pare of she pan ol gallery of the Bngne.  To betnave {he
furer 1t 18 only NeceseEary w unEccew the ceneer balt wlen Lhe bowl can be FEFr e
fromn the eyhimder block, cumplete with the element, Tor full Flow 1ype EL ECLZINA:

It 15 NECCosary (o civer wILh 80mMe Nl rugs to prevent fram Ilow o1l on the genevaros
when remove the ody, Take care nnr e Inse the rubber sealing rimg, Hemove the
clemetr anl noce the assermtdy of the comprnears,

Wash i the bowl wich pertol, =0 that o 12 elean. It 15 imMpartant oo thocoughly
dry che bow] 1o clpeiste any contarrumation cf che lubrwating ol

® Feg, 2 Componenis of (Nf Fiiley

PR

Hﬂgplacing the Filter

Pur che elepnent with Sgar of r un the bracket, Cover with the [ier body sfior
puELLTE e elennens retamer, &pring and (he gasket i posicon.  Insect the center -
shalt mig gaiSaton and Sorew Up with [|_E||.I.:|||.5 lproues 2- 2.5 kgp-to, aod seouce 1mba

posicion by means of the ceater bolr

_IE_



Remaoving the Dil Fan

The surp capacicy 16 3 1 Lrres, roon dhe anl and eeplace the deain plog.
Remoer the set screw bulls which ace ingereed trom the snderelde of L sa-
cuTing flange, awl ihe laware rs toarm 2he boctaom edge of che bell tousing,  Lawer

the ol pan Eram the esgole, taking ceve not o damage the jomt washers in e
PrOnE RS,

Removipg the Strainer cn
A

L T ek
Wath the samp lowerexd, i w5 pesrible oo remuve the el strinosTt Incough -.-.-hnfh_-'- :
val s deawn ritis the ol purmnp. ‘T pemers che stemer uto Phe ol Comnesmg
the oel pack-up o the proan donl ansc réew Ehe sesturilg buslr s, i
The siraner may e thsrmancled far cleamny poarposc by remeoving the de-
hivery pipe (lange ooles,
Moace 1has choere ace t7e owel pins Lo che cover wiiLich ksl ke posaciomed
i:r_:-r'rrl_':]j.r wlan rehiriimg

Remoavirng the 06l Pump

Bremmove the il pan wnd pick up stranner. Theee of che fiee bolls sscuring Lhe
enal pornn BTG Gk eE Are mE encl gl oo seoure 1he purnp e e coanke dse,
Fig. @ slusc-aces O pump an explussl form o Unacres the loag balts end cemows
he pump wih Jts Jrive shatl

e

Miamaolling the 0il Tump

Harmave the serscrews and spring washers which gecore the cuver o fhee bady
and take off tho cover, Onoualing e booy upsude Jown the inner ralar will s
dreve shafi, apal e ourer rotor wathe 50idoe our.,

Refitiing lhe Sump

Clean out the runp By washing 1 o paratfun, che care o pemeve ay fedces
of the pataffin befrre roefitung the ool pam w the eoging,  Pay paocolar anenion
o the oa] pam o crank vase ot facas, and cemove 8oy Lraces of old oiReng
macerial,  Examun= che oot washer and renew a0 f neceasary.  The old ol
wAkRhED in by umed dgam 118 8 dound, bl 1L E advisable o dic 3 new oo,
Gredr rhe laces af the uint with gresse aml B the jeane wisher, 1.t che qul pan
mta pagiict and nscty the serscrews oy (he flenge bightag e op evenly,

Beagaembling the Qil Pump

The nucer roter Fip. 4, has 8 chamfered edge.  Itis of great Impenance rhiat
thas chamler be rowards thi base of the body, @rlure to assemlile i chis way will
cesull i The cover 15 Dghtened down.  Insert the sloled fod af the drive ghalr anm
the by and brng the cuteas e mesh,

- 13 -
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il puoap drive spindle
thal pump gasket.

e
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.-"; Lucl washer
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s Ol pump bolt
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B abatl
stnd - LASE'Y
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~£nml pam
plain wash=r )
Onl atrainer ass'y Luck washer o ﬂ-' ij'll‘:""”l pro
T S pump
~ D E o H"I cover
[
Lock wa:h':"_h__h ¥ AT
Bolt., R 2 Chil purop
- 4 plan washer
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JZ-Lock washer
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SERYICE OPERATIONS WITH
ENGINE IN P'OSITION

Removing Starting Nut and Pulley

Eemove the radiacor.  Slacken che dyname aachment bolls and remove the
fan belt.

Baral Back the rab om the srarerorg, dog nue lockmg wesher. Unacrew the sTaeT-
iyt dug nur by upng |leavy ducy "Shock cype’ spannet,

P few gharn blaws s an ano-clockwese durection wiil elacken the nut

Pull off the crankshalt pullsw,

Removing the Timing Cover

The timing cuveT 15 aecured by =et-serew bolis, each having & siakcproot
washer and o spevial plan-washer  Nole that the apecial washer rs of clanguled
shape sl 15 firred nexe ta the uming, cover flange,

The spraag wazhets irc INME=
Uuarely belrw rhe bolc hewd s,

Take vl (ha ser-corew b,
carnova che cover amd ats (Kor
washer. Care should b aken oot
to damage the washer whan breaking
rhe poant. 10 damage daes cocur it
a3 now wisher, cheanng of thee Faces
af the ol surlaces boforehand.

Fig, 4 Heogry Duly “"Shock Tybe'
Speminey

Remaoving the Timing Gear J
A

The tuming chann a5 cndless, 40d 10 1B Recessary (o Tomove Lk the crank- -
shafc ansl carnshaft gears wogether,  Before doing this, netce the Ting macks
o0 Both gears and their relationshop o cach albet,

l3caw afl boch che gears A dutle at 2 time, {LESD Temovatg (e crankzhafly gear
TECALN LG .

AS [he goars are witlddtawn ciare muet be cuken oot o loge the packng
waghers from behaod The crankshafl gear. Detween the camshafl gaar teeth, ik 3
rubber rimg which 2008 36 & tensohet, and smsorea aulent operitux of the chan
drive, Examue che {olk wagher amd reaew 1010 0l hes been S DE BOCTUEE.

Refitting the Timing Gear

Replacing the components of the Lming gear 1B targeiy o reversal of the dis-
trantling proceks, bt cpecial ariencon should be pard o the Tollowing ponts,

Lt



e the crankshale and cimshatt gears oto thoir cespoetve Bhafs,  Ensure
the nimang maeka are opposite agil 1 Line,

Turn the engine craonkshaft until the keyway je at T C. and the camnshaft
with 115 keyway in approsioately the ane o'clock poemton.

Flace tiwr goara into poseca, ensueing than the keys dre present m keyways
vaw the shifts, Ensurc chat the omng marks on che gears are ogposito to each
rthar amd o 102, Urive the grars hame.

The same nunber of packing wushers tdken inom bebind the crankshalr pear
must be replaced unless a new crank or camshall has been fuced W chys case the
aligement of the goar faces and measucemyp (e alignment wich a foeler gauge, To
ad et Ll alignment 1t will be necessary o vary the nwmber of packing washers.

Fu, the gl thrower behind the crankahait gear a0 that 105 camcave (o 1L Lo
wards The frotr o the car, and check that the felt washber 13 m pasitun,

¥alse Rocker Cover Rewmoval

Hemuve ehe aur Tleaner. Unacrew the cap nuis sequting the #ngine lfting
brickers.  Hernowe Lhe tocker cover and the cork Jone washer,

Removing the Bocker Arsemhbly

Dcam the voalmyg eystem, I anti-{eeece 15 1 wec, use & clean con@iner
01 1he Tl T ot s Lo e uses] apdm,

101 necessary [ododm the system awd slacken ibe cylinder head nuors,
hecause [our of the rocker chalt Oxng nus alse secure the cylinder head

1f rhe cylinder head nues ace e wlackenedl dislooution may Tesult amd allnw
wigter o find s way (rom che canling aysrem ago ™he cylinders and pump,

Nonce 1that under cthe vighe-hand rewr rocket stud Aug g o special fecking
plate. TComplersly wnectew cthe rocker-abaft Blackar nuss and renwve Lhie rocker
apsgrnbly, Compleoe with brackers end rockere.

Diemaniling the Assembly

Tavizmentte the rucker shaft sssembly firsc cemove the grub screw and
lzkng plate frurm The rear rocket brocket.

Remave the splir uns, Tlar washeo s and spomg washers Trom each end of Lhe
gkhafi. Shde the suckets, krackers and spings feom the shafr,  Unecraw she plog
Frome the emd af the alnic and clean aur the Gl waw.

Tt twa and rockers may be diemanched wichout the whole rocker agsembly
being Jravwn cut. This may be achived by cornung the enmns By hand wnbill Ko, 1
push red rencher 1ls [owes) postaon,

Lioloek the tapnped adusteng Socew Lxl screw o[ ek ag far as o8 will go,

Wathdraw rhe split jun, 1ae s spoany washer s and slide the rocker afl the
shate,

Eprmernimes the valve apring will have oo be slightly compeessad by levering
a screwdowves wnder Moo 2 vocker, chus allowsng che end vocker o alide off the
shalt eag ly, Hepear the procedure far Moo B eocker.

- 1% -



P, 2 fivgr Locking Plale r1] Mhare £ baacanng Stowd

Rzasscmbling the Rocker

{m reasrembly tighten the pedesoal brackst secucing suts o Liole ar s ome
working diagemally From nar g nul, 120 aur of Kao | pedeacal bracket, righe owt
of Mo, 2, left of BNa, A aod sooca cenorneng from the 1efo nuc of Boe 4 bracket and
cepralng rhe prokeess oanl they arve all uphle. K he cocker assembly has heea
campletely seripped duwn g0d rebosked, che ol hules wil] have 1y be redirlled
and rhe hushes reamed down o s1a0 belors assembly oo The shai.

The rockers apd spring must be replced (n lheir arpgmal posiogon on cthe
ends of cthe shaft. Bomember B3 repuce (he pogcker shate loceing screw and
lock plece.

Beplace he epreng and Hat washers witi (e splic pins on the end = of the:
rhaft, Beplace the rocker cover and gasker. The voot pipe should be Al the
fronl of the enguoe. Secure the cover by means of the fwop cap puly, ensuring
thal the rybber hushed and engina Lifting platea are g puzifoes, [T The cncker
crvar gasker ar Mme ruhber bushes are found Lo be [auwity, chey must ke renewed
sicherwise onl leaks will resuly,

Forh Boed Removal

[t the valve rxker asscmbly has atready been remaoved all chac remaims
1% for the push scds o be lLifted vrt. They may oo the ocher Land be cakon ouc
without detachung che rocker asseanbly,

Remowa the siT cleanat il ket Covetr.

Slacken all rhe Lappel 8djosung korewa to thear [ull exlear. e using 4
ecrewdriver, wilh the cocker shaft os 3 fubcrum, depress the valve sprug,

17 -



slide e rocker #ide wavs and Lift cut the push rod,

ALl but the end [ansh rods can be wichdrawn en gt way, These will have w be
withdrawn dafccy che rerniwal af the two end rockere from the shall.  'When replacng
push rods emzure thar the hall ends cegister o the @ppet cops, Urom here nn-
WwArde, rcassembly 5 3 stoaphd Tocward reversal of the dizmenting procesa.

Adjusting Yalve Recker Clearances

Rarrve the air £leaner and rogker cover. -

There should be o clearance of 0, D14 m. 40, 33 waun ¥ hetween the face of che
recker aml Lhe bage of the valve stem.  Whilsa chookng the clearances i 1s 1m-
PoCIant Lo maintawin preasure with a serew-driver on che cappet ajuElLng soeow o
dispetse the Dlm of oil from the push rod cup. Fadore 1o fellow ths procedure
Wil resull i o wrpng reading, being taken, .

Tumm rhe engine over by hand {Starong bandlel unted the push rod soops Tallusg,
the valve e fully olosed,

Fig. 3 Adjustnp pha Rocker Clearaice

- 1R -



To adgust {F1g. 31 meert & screwdrniver i the aljusting screw 2107 ind 2laken
the lock nud.  Than ineetl , L4 0. feeler gauge booween the Face of the mcker and
the walve sem. Barae ar lower the adjusting acrow il the corre;) clearance
IR Obaned,

Tighten the Yok nue snd recheck che Clearance.

It 13 umportant to nots Chal whyle the clearinee 1 Lewng aet, the tappet of che
velve bemg adpusied must bee o the back nf che cam, apposice 10 105 peak.

« 10 -
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ROCKER MECHANISM

LtockeT EhANT

| engih
Ourer diamerer

Ruxker arm bush

Tyne

(huier duamerer (bofore
AT b

Tancr dyameter {Hejmer-
finished dunension after
moanang )

Thicknass before ceanmer
Cifpshang

Clearance

Kiwker grm
Heare

| mveE ra

5503 mm (14 1532 i)
L5 A5 13, 873 mm #6240, 629 11, )

White meoal with el bhigng

13, 075- 1% 160 mm {0, TE 1= 752 0. }

L5 8RE- LA WH mom (UL 625 172=0. &26 1w, )

1,644-1. 737 rom @), 065-172- 00 068 1, )
U 0130031 rmonn @ Q0OE 30002 1. )

L9 OT2- 19, 0ZF myn {0, 746 1,72~
0740 1,2.m, )
25, (813 re 35, 719 mm
3 fd te L 13732 1. )

CYLINDER HEAD

Removing the Cylinder Head

Liriun Lhe coaling aystean by upenmg she redigear aod vyhinder block dram

Laps,

Cne % siluated inlor cube at the hacksule of the radiacce and otlwer at the

Tcar right= hand side of the engine.

It ant-freezes MUsTUEE 13 o0 UGS ot whauld e

dramcd mita & xolahle conaer and re1amned for Future uge.

Cusconmnect the nepalve cable from the tanery be exiracting che cermnal
sures il removing the ug frsm the butcery catmomal puoad.,

Slacken both the tetanung clips on the hose connectulg e radilor to the

thernngslal housng and remove The Bose,

Exeract the termuatat housmg secunng nute and remave fhe housg anil

thermozzar,

Bemove The a1ncleaner, carhuremot, rocker cover ond the mler and exhaus

manifolda.

Detach che high tenswon cables and remove the sparking plugs, aleo dise
Comnect the WIS TETPEeTaTUee BAURE CONNeC o fTom the rharmosiat housimg,
Take off the vocker arsambly not forgeming w elacken e exiernal oyliler

e muts at the azme cime.

Withdraw the pueh rode kespabig them n the order of rensieal,




The cylinder head cian now be Lifeal off e cyhinder biock.  To facditdce
breadmg the evhder head juur, tap each ride of the hrad with & hammer usuog,
a prece of woud mecpmsed ta take rthe blow. Do not uee sxcossive fotee, When
Lieng the head a direct pull should be given so that the heard 15 publed evenly up
the #ruds, Remove dhe cvlinder head gesker,

Decarbonining

Remorer the cylindar head.  With the vabves soill i position cemuve Che
carbon from The combustnn chambers aod che valve faces,  Leavadg rthe valves
i Magardon for ThiE operacion eneures that damage caopar b2 cawsed o the seals
by che wine brusl which shauld b2 used T the refoval of CATDOT.

IF ther exhansl valve heade are coated woth a wery ard deposit this may b
remoyved Iy uawng a chisel shaped piece of he rdwood,

Rernove the valves, and using che wire brosls Clean rn the carbon fram che
inlat and exhauer warts,

Blow out all vraces md carkn Jurr with compreessd awr ur [¥pe pump, and
fenally cléean the uots wich gaslme and dry ehem out, The carbon sbioubd oow
e cepmgwved dTom che puston cTowns.  Flotits |he engoee Wil L posion o be
worked on s at T MV, Prect the orher cylmder bore from the cotry of
corbon patlwles by pushing 3 aon=Mluffy rag woee them,

[sing o chixel shaped peece of hardwood. Carclully comove Che ractkl from
the pslon crowns, & Ting of cerbon should be lefo raund the peciphecy of each
5T, and the deposit round the wop of the cylinder e slwuld noo be rauched,
An mdication ag ro when decarbomsntaon ws ceqired 1q generully @ven by g ll
vound loas of power, Cacs used mamly on shoeo runs will roguires this aflentice
more often than those used tar Leag
runs.

_—- ™ . -

Removal and Replacement
of 3 Yalve

Whalet the cylinder head ig
cemavet fhe valves can be tekon
aul, T <o rns Somprear the
yilve Snring with the epecial valve
spring compressor as shown in

Fig. 1.

: 1J 1 ama

Bemoval

Fasropswves The [wa cap Delaming
collets. Realease the vabve spoing,
the walve spring cap, valve ol seal
{Inler walve only) and ke Telamer,
Wihdraw the walve froam (he gpuode,

Keep the valves methelr re-
lacive pusitions when remavod [oom =
the epgine, Ly &nsure replacement Ity :.. e R *u-h.!,':r o

10 therr ocigmal valve guider. Fig, 4. l-"ﬂ.i-us -';Pf'l'-“.!.’ Cﬂmmﬂﬂ




Replacement

Moce char the diamerer of the exhaust vilve heads are smaller than the tnler
valve, To replace the valver, Insert ench valve mnto 115 guade snd replace the
sgpring, o1l peal and retamner. Fu nil aeal chamfered spde down wards, The ol
Beals ate morg vasily fitced if they have been snaked gy enging onl for o shoert
period Before use, The oil goal 18 ueed for the incake valve dnly,

Replace ctha valre apting and compress the valve spring.

Relit the cap rowiners and Becure themn by means of the valve comere.
Remove (1 o) ces s,

lnoer Sp. Craper Sy,

l'reet length  mm Hmm a2 mm
Lenprh 1o uee and loaded

mm-kg, Fa 9-13 1 L 07 B 915
Turmning Mog, of voil E. 5 B 5
Effcctive turn of el 05 5
Chie. of coil wire &0 2 mm .52k 2 mm
Lhameter of conl 24 1m AL T mm

VALVE SPRING

-.."-.._.. B -

*®

I32D4-l:e.+un

ﬂ i IiIHhI-E.th
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Fre., 5 Valve Sprine & Valire Ass'y
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Yalve {rinding

Before roplacement of che cylindor head the valvas and thejr sears should e
vxamined for sipnes of puting or burot pacchee and discorvec,

I these iodituns are poesent, the valve s0ats MUsSC be tecul befara Sibempr-
mig L gribe i che valves, winlst disioried valve heods should be teued i the valve
renewed. (nly the mimimum emount of meal showld be cemoved] m the wening
PIOCESE,

When goanding a valve narg s s2aling, Whe vilve face shoeld be smeared Lght-
ly wich grinding paewe and then lapped i wich 2 sucron vpe poinding oal.  The
velve muar be ground to v srat with B semn rorary matiren, & Light coil epring
interposed between the valve head and the pert w1l gsseat considerably when 1ofmg
1he walve o nedés oo col are thee $3ce 3 different posicion.  Thns should be done
rrefuently 1a spread the grinding cormponnd evanly,

o 15 necesepacy w uniinue the grindmg process uokil an even muld suTfEce i3
produced on the seacmg and che valve facc.

Cm completion, Lhe walve seaes and ports ehould be chreoghly cleansad wigh
gisoline soakenl rag, aml dried, and the subpscted tooa compreseed awr blaer. 1w
valves should be washed 0 pasalime and all trares of grmding compound removed,

YALYES
Walwe Tl dpamester
lntake valve A, TOR- 34 935 mm L. 370= L, 375 o, b
Exhauet walve L O2E-000 150 ramd L. 1B2-L 187 -}
Walwe seuf walih 1.6 =61, MG mm
Walve 3TETn mures diamecer
(boih inceke and ex. ) B BEES-B. 9% mm (0. 341 204

M2 1410 )
Creerall lenglh

Intake valve 19, =4 meew (4-37 10 100 )
Ex. walwe TWE, 74 mrn (F-9¢3F 4.2

VALYE GUIDE

Lersih Intake valve £7. A3 e (1-7 78 8. )
Exhiuet walro a7 M mm (3-9730 )
Cuter dlametet (b ke
and exlius) 14 S1LA- 140 440 mem A0 S35 =10, 5085, }
ner dranarer {Ineh miake
and exhauath 8, 753-9, BOO meme U, 342E-00 34431003

ner dtameter ar guide
mlet o nsern (both wncake
and £xhaust} 14,4 mm . 534 0. )

Cled oo of valve stem
and gide (ol inTaks and
oxhauat) (1. 0304 =0k QA4S eroma {0, O0F 1 5-00, 0025 . )
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Relitling the Crlinder Head

Enaure thal the cylindet hesad and vylinder block pownt facer are cleal,

The ¢ylinder wrad geaket 15 marked " Top'’ 5o that 11 will be placed head
ineovrectly, Place the gosket tia pnaimea and lower the cylinder head inue place.
Fit the cvhinder bead eecuaring nute fagper tpght.

mauerc che push resads, rJ:plul:mE them n the posioons Trom winch ey wore
[aken,

fvzew back wll the tappet sdjustng &G réws.  Replace che rocker arsembly
and serew down Lhe securing nots finger tght. Fvem:,- tighcen che eleven cyhinder
head nucs & Livrle ar a rgs 0 the ordes gaven o Figo B, finally pulling them down
with & torgque weench ser us 4% Lhs, AL,

i k| 7

Fig. & The Ovder of Tishting the Cylinder Head Nubs

Regex the velve clearances, and finelly check thom when the engue 15 m

hat or cold,  “The cylinder heand nukg may pull down slightly more after the angine
. has atiainel JTs Botmal working temperaiure, 1n which caec the valve <learances
* will bave Lo be checked agamn and reger if neces gacy,

Refit the inlee and exhauac manifalds.

Il ke craburetor and reconnect the conoen] leckage,  Bent the maton advance
sUCOIR pupe B Uk conmeedun oo the cerbureccer, bur do poc ot this srage cefit the
BIr cleaner or « will have ta be cemoved baoer 1o check the valve clearances, Re-
place the rocker cowver (aking ¢ara o Ot the cork gcusker correctly.

Flace che thermoseat and 116 hourmg a0 poSuen and secune with the theee nuts,
Beconnect the warer tomperawne gauge wire and N0 che radeaqor oS o (hie (hyr-
mastar hewsme, Coeongct the cables oo the battery.  Ensore thac the cadiatee and
cylinder klock drah tapes arse cluged, and refil] the radiator.

Clean end adjusr the spacking phegs and tefit chem, chipping or the highoenswon
leade. The tiring order of the enging 15 [-3-4-2 Heplace 1ha chip which ze-
cures part of the clectrwcal whurnng harness o the side of rhe head,

The 1gnition can now be switched on and the chgine stocted.  When e norimal
operatiop emperooure hes been reached swich off and remave the rocker cnver
51 Vhat the valve clearsnces may be rechecked.  Boplace the rocker cowver and Gt
rhe air < leaner when the final] check bae been mede.

Whylest the enigfe 15 Conmimg check chas the water hose conosclons and fuel
Liae unwnng g oot leak,  Tigiden themn o pesces sy,

- -



Removing and Refitting Valve Guides

Remnve the cylindar head,

Remove the appropriare valve and
SELING-

Rest the Cylimber head wich s
machined tace dowwacds om & clean
surface and drive the guwde downywaed
Lneo e £ombuation epace with a drilh,

This showld take the form of 2 hard-
ened séeal pungch, Fee Frr §)

Wien Firting new valve pundes, |Taese
should ke driven in feom cthe ap nf rhe
cvlinder head.

) )

P, &  Herdened Stec] Paaich

Frg. 7 Resvwrsg o Valve Gudes
-+

. 1
-

Renewing a Yalve Spring in Position -

In am emergeacy a new valve apring can be fiveed withoot removing the cyluder
head., When downge thus, the applicuble pueeon muac be browghe 1ooeta T. T 4D, poescuon
te elynmate any poesibulity of the valve falling inte the cylinder,

Eeninve Tha F:E'rarl: |'|Iug Toran 1he 4,'.:."[11111:1:' concaroes], 101 the valve coto 149
sealing wirh rhe aid of @ Aucakle rogl snch a5 4 hent acrewdriver winch will pasa
through cthe sparking plug otuhce, and bocare o the valve head, By ugmg rhe racker
shall, as's fulcrom powt, the spring cen be compresasd with rwa screwdrlvers or 4
fark endesy bar,

Willdlraw 1he walve erfrears ol remew the walve SITIT.
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n 3
Removing and Replacing the Tappets

Remipve The ¢a ::_.'"':t:mr and che
rocker cover, thenslake off the
manifolds. 7

Desconnect rhe hygh-Ension
leads from che sprking Plugs,
rernuve the roc ket asremi:ly aml
wirbdraw Lhe push voda, keapebig
themn eh thesr coespecteve posicLois
50 thet chey witl b2 replaced oneo
the samec appecs.

Remowe rhe tapper covers amd
bift ot Lhe tappece, sleo keefrng
e o kame ocatione Fig. 100

haw apped shoold be firted by
celecoive aszenmbly so thad they fall
intu the gmds wndee their own
wilyglnl, when luBricaced,

Aesembly 15 4 revereal of the
abowe priocedice, but car should be
rakcn 1o Eee Chil LALEEl CUVET RHTICE
are ool nghe, and thar the rkers

e pdpusled to give the cotree) -
walve clearance. Jig. 10 Remtoting q oy

-

Piston and Connecting Bod Removal

L

Draim the vpoling water from che engiee and cadistor.  Crwe and remivee
the-eump frnrm the engines, then disconnect and cemove the ol scraner, Take
out the ser acrews and rock washers from the tig-ends and withdraw the caps,

It will be noxed ot che Gips ane off-ser, Whan osed parts are replaced afrer
digmantliog It 13 eakannydl they are fitted (o thear norgnal poemmone.  To en-
sure eorrect tefirmimg mack the caps and connecting ends o e sides to den-
tify them togother.  The goston and coomecting rode muse e with drawn up-
wards thoough the cylinder mores, -

Frelewse the cunnociing 1od from e crankahaft and slowly push re PLEMIN
atd eod upwards through the cylinder Bare,

NOTE

' It may b neceesary (o veanove L ring of carbon ar Lip from the L
f the cylmder bore with a hand seraper (0 avowd riek of plewon ving
Breakape,

Eemove the assembly Erom the wop of the cylinder Block.

Cherk The crankpims for ovabity wich a'paae of nnceo meter cabpere,
and exarune (he beacing surface for scoring, ewher datact will meces-
snecc the remaval of the crankshaft for regrinding.

- J5 -



CONNECTING KUOD

[usrance berwean cenrar of
large ond and snwalhl end [44 LEL DT mm
Large end bearmg Lanpetish el wirh ecesl Linang jupper
suda)
Twpe white rictal wizh sreel liong §lowat
1ler]
Lhverall lengols A5, ¥ 3= kA0 52T roun M0, e, G0
Thickposs LLB28R- 1 RS e W OF E-0L 02 25 1. )
Qe Jiameter 2l Mamm 12,0151
Wulth ol Lirpe end o domm (1055 10, }
Ernd play of larze en:d b 203-00 305 onm A0, J0E-0, O12n )
1im .‘~I'||:|.g thnerrssea & e
“hiameter ol sreall opd lwoah
Leandaiad 17, 4501- 17 dAY mme b, RATO-1T. 65750 )
CRAMKSHAFRT
Cleatrency Of Dearing prri-
phety T cxlinder block heale =0 DE3=00 OG0
e rial Lnrryesl sreel
Clemaranee af esacings snsr _ fgwe
drameter and orank, _|r:-l.|1'r'|.ﬁ| 0 AT =00 O mm 0 005 -00 (2 Ili.-}
Fnarsetec of oo peaenal M) LER-30, 25 mim (2 IKKL=2 0071 0, )
End play of vrankshaf O Lndeg BT om0 O02-L 000 i )
Lok penodpaonele
Eranlaril A7 0AR-47, 6532 mm {1 4751, 376 10, )
lfecanse of coank puo
diamerer lLgse them OLO0E oomm ). SENME L)
En<l play whan Tywheel was
s Ca kgl Less shan G, ud oo 10002 an, )

TTe stell bearmg are cemovable by hand. The Bearogs are require @i
“bedding M L s bewg only Recassary o cneure dhal the houfings ace weoapu-
lusly vlean and dry, 8nd tn place the bear:ngs mTa posinon with Lhe angs Jocated
m rherr currespriding 2lotk. Alaaye renaw beacwngs I they are scored or dam-
agad o any way, or inllowing the regrimbing ol the ©rankehafl b2aring Burfaves.
n the later case undersize bearmgs will be rogquuced and the kinde of sizes ava-
lehle ave Q.010, 0020, 4 U5 aqdl ) L2470 erc.

« 2 -



1AYHS NYHD % NOLS|Id

...m...m.,._
. .
- Yo 16 ——— .11111@
|l|‘ll1
. .:zl.\\.

[camor) Bwryseq pod Quitaguuey —— ——

W LINL T Yurg——

JRRULLL TR 1 T L FE9 A9 gn4 u.r!_u
. , Y L
] Ieaasyy [l ] [PRE quRIT
A - Jeall
1TYs Urg

*

. | _“hv.__n_.."_.uz_.._u_._
. _aW pod Furymn NED 1
. . .___.n_ Jua u:..n_.:__ﬂ_u.,l__ “ .. 3,
.. . g /m ',
1 —— \
- Q.w...i Tk - 4 FER pad Aylisauuns

iz, = - ) s [
R ray ram .ﬂ...;_l._H.__ L 17 - :.um_u.._\%

AN 330 ﬂﬁ\\“fw .
I
AR
. i . -~ Wil ke g '
. m \\\\\ll.uc_h Uyl 4 i
- gy _ . : . ) . -

-

E 1
a ATyrrald Burr 2ays f) 3

AL L DL




" g, 1 Cromk Shaff
"'-'f::'u' :
I.:
PISTON
Eeplacing Pistons and Connecting Rods |
el
Tnsere cach prston amd comasiing? il ssecmbly ko the oy lakler Trom which 11 ﬁ

wis 1@kot. 10 18 esEenlial ol the Sphe i Lhe sKiCL of The DisLom LS pokscamel Los

words the cumshall,
COMPCess che pustcn eings Wil @ty msten using el g, 130, and gencly |,

cap the crown of the piston w1th 1he welen end of @ hammer hadle, untl che prston
1 clear af the plaTen cing e

e, I Felon Adamier

e B



Mow push e prston dawn the cylindes Ilwk ool e tig end of 1he connecting
rod st protrudes Ihroagh rthe bottom of e ¥ [inder bore, them podiLen upper half
beating shells.

NOTE - Lhch upper & Jowar bearing bas twe ol holes, thecs by ensucng
fulficient and at 1= of the grratest smportance thal the correaporling ol hole 1n the
hearing shall repisters winh the ok way 10 provide an unobstructenl pasaage,

Full the coonecnng rwd ooty the cramkpin takmg care nor oo uce the bedringe
aurface,  [msett rhe shetl i the connetig redd cap, posilon the cap and the Jock-
Mg wadAlwers,  [DEert the betacrews and oighoen with 3 etgue wrench oo 1, 7-24. 6
P, Ar.

Finally krawk back ehie Yook wazhers

Ctheck the connecting rod hug ond for sule clearawge 771000 1m0, 1 and sce thal
the shell brarings are nut dindrg on the crackpan when rulating the o rankshafc
IF w1z dalfiile woturn, undo che tip end 8od exarane the ahel| and sear for it
[ ZrLC.

Before reassembling always pply a Intle clean o ta che plelon syrfaces and
b The cylinder bore, Mevear file the cranitng G caps or thelr matmg surtaces
4E This crearcs avality 1n the hea FIOE-

Removing a Piston

Renapve the clamprng belt feoms the small end of (he connectmg rod and push an
Lhe gudgeess pon. The gudgeon puno 12 a push A o A o TN (21, 1TC )

When reassembling, enswre che Fadgeun pin 13 posibioned nothe LAnnECLITT Eixd
six thar 1s gt e a0 line wilh che chlarmy serew hole, £ heck that The SpPCINE washer
tred under che hesul of che puich bole 15 nee damaged.

FISTON PN
Cameter 17.447-17_ 452 mm
W EEOY-0 HETL im. )
Cheer seae 5r 100 n, 17, 374-17, a79 mm
0 6P19=0 G921 0. )
RSN Ly 200-17, 206 mm
A GOAO-0 &OTL an. }
15 LLWHY 1, 17, B28-17, 533 mm
n FOLS=I0, TDZE 1n. b
Length B4, IG-6d, 43 mm
(2. 3GB-2 374 1 ]
Clearance ol pon and pin hisle Lwgree re be able o push a0 by
Mogrer ar X0
tlearance ol pin and cannécrmg 00030 OMl mm
rial buzh heile A0 ORI = G, D 15 )

=32 -



PISTON AND BORES
Thers swauld be o cloarance nf (LO-0. 0014 m, b O25=0, €140 e

PISTON RINGS ’

The pesron cang cap shoubl ke O D08-00 012 an. ok 205400 330 o) & hen checked
wo the evhinder bore. The ¢learance of e COMPCession rings 1 thelr grooves
ahold ol o U, 001 3=0 0035 an. 03 O3S O3Y mimy aod the ol conteal ring
OG-0 %6 an A0 04 1= 09 mm)

Iocayse (he gaetnk FIngs oo oon travel 1o fhe end of the cylimler bores & lip
15 evenlua iy Teemed doe e wear

This may b chocked with o cial gauge wnd muer ke camwved, L0 cus 15 not
eme  rhears will be g tenesse B nolsy opeeatea o o fractured CRE, cased by
Lhe rap platon ring = rikimg 1ae hp

Pieron s Twges dee awaiiable me 0 Ok U, 234 mmy O, 020 0 0 B8 mmd
CLOXn, @ 762 mmd, and 0 040 1@, 4L OIS cand ovcrerecs,  Lhe piston 7ings

shisuld alwavs be [ged {rom the creen of the pasien and newer pushed upea T
oweT The skirl.  Pefore {icting the rmgs, reove amy carbom depns irom the
REOCYES N the masion.  When Orlg, note thar rhe secomd cumpeESEION 1% TApeted
eype and o confrol fuog es slat Lype processcd by chromiurn phaung,

e

W

- 3% -



REMOVING & REFITTING

Expcoience has shwswn rhat ot s much ®asier b remove The tOmte anil rraEOS-
MIZSPOR 45 & single ae Lhan op delach the engine bar 1E5CIE.

Tu remove the engare gnd cransmizai wpwards, proceed az [nllowk,

Carnpletely deaan che cooling system end {he CanSmrssion, discoanocr and
remueve the bartecy and s swpportog troy.

Remeve the uprer and Juwer cadistor hoses by undot ing 1he retaming clipe.

[hzcotnet the capcicor lead ar e disrribonor, wiso the high tensign and
SWILCh wires at the col,

Take off ibe ynama lead and sconne (he ECarier oot cahble a che fpocor
enik.

Feemwe the il giuge an:l waret » [EmMpErarure gouge leade [Tom ther teennale
il e Ctigine,

Erging £ Troremisson Azzermbly beang Bfted from Chassis,

The throorle and chrke controls amuse be dizeunpeced lenm the cacbuestar,
Iseonnect the fuel pipe It the fuel Pump, L

Mexr, remove the exhaust pipe foom the manold.

From below the vehicla, venware the gear change seleclor Iod lrom the lever
an [he ITansnrsEion casmg,

IMscannect the earth strap from the Blaser momor. Femowe the ham? brake
cotlral rod SupparTing foom cranapgeson

Chaconnecl the speed-meter cable from che Loinsmiza:on. Lnceuple the pro
peller shaft prmon franges At voar axle and draw e shaft our oF the tran SEMSREGN,

T allow e #MELNE AN LranEniEsMn te be drawn forws rd, the radint nios

be remioved by undoang the four SUCUring holts,

L



OPERATION WITH THE ENGINE REMOYED

The Fallowing opecabioaes 4re best pertarmed wls the engine removed from
1he .

Althuugh 1o may be found poselble to carTy our certamn attenlinok with the
SUEINE 1N PEEITION, IC KBS Mores covanEnl Ny la the work of rhe bench.

-

Withdrawing Camehafl

U'he camshelt 15 posilivned by 4 Leeanng plare bheld by three screws and
shakeproof washers,  Mole the pesiton of che amall lubricetng ol hole . the
locarng plale when replucing anould be oo che tughe of the enpnne.

Cnd play of 1, 30, 007 10 {0 W7o-0, 173 mm) 15 contrdbed by the clhucknese
of the lwating plate, and can be chevked with a dial indicAlgr ®er AEAIMET che Cam-
uhialt goar.

FIEI-U]'I:' witkedrawing the carmshale che duatoiburor and s dronng spimdle push
vods, and Lappel, wgll have T e remowed.  Bemove the ol purn and 1S drive
shalt, arl rake aff The Timeng cover and gears,  The engme front mounstng plate
1% now decestehic and moy be remove! hy warhdrawog che setacrew und lockang
plates, The dynamo swimging Tink teusn be renloved.

Takeo out the setserows securnp the camshaft losating plals, when The Cam-
shafc can b wilhdraws 1rom the cvlinder block,

CAMSHAFT BEARINGS

Whuce metal bezrings, with steel Lining are used for the camehaf,  They can
e raken our retnewed when necassary, f being usual wr do thes when the cylinder
blrwk vs bewng cecondaionesd,

The bBravings ¢in be removed by drifimg them oud of e hesinge.

When fLcling new bedrings care must be taken Lo Lioe up the o1l Toles with the
corresponding heles nthe cvhinder block,

Tap che new earmgs into position 3wl ream them o grve a ruangog clearance
of 0.00L-1E €02 i, £ 025-0 051 mm, }

Refitting 1he Camshafl

Tlus 15 0 reveraal of the otroluctaons Tur removal  Care should be taken
howewer, to algn and enpage the eave man 0 che rear eod of 1he camshalt witl
the gloc 1n 1he il pump drive shalr,



Loy b
4.

Main Bearing Capa

Becwre che flywhesl and clurch,

Tuke off 1he imung chign, tha fump and REramer, and the caging rear MLt~
ume place. Unlock and reinove the bilis EECUTING Lhe maw besring caps to the
cylimder biock, alse rhe pwo Boirs SECLCINg the front cap o the tmana front bearer
plare,

Mie that a ehrmst washer 15 fiteed on each side of the CENLTY A beacing Lo
take the Crinkshaft end thrusr, Jheae ehrust washers sach congist of Two came-
vizerlar valves, one half having a lug, which 1 lacated i a rccess an che defw-h=
able halt o the bearing, the nrler being plam.

When fitling new Ledringe SCrapeng 15 reqrared as they are rechined o
grve the correct running eléarance of b OKBS-0, (K02 m. K. 0197-0, (FoLE nimy.

Engure that she locanng Langs are properly enpiagod I rleir recensas.

Hanidle 1tho new brartngs carcfully so as oot ra damage the fae surtace Moich,

Remave all traces of dicl ond oul from the huarzings sod shreughly dry them
with a nan-fluffy rag, Make sure thar ties o] ways dre vlear. When fong the
boaring caps cnsure that chey are replaced the right-way rommd.  Fach cap s punch
marked, and the mat ke should tace the camshalt side af [l CAEInE.

Dyine (Reay S}



Caution

Mever Nl Lke bearmg caps wo rake up excesgmve play as thes W]l cayss
twality,

Alwayk onver the bearng surfeces wich angune ol when thoy are replaced,

The main beecing veps Are keld o webipn by set screwe and lock washers,
Pull the S&l-serews wi Hght with a Tocque wWreench ser g loading of 73-B01bs. 0
{00, 36=11, Q5 kgrm, )

Whet reiflctimg the mam heacing capa igven the cenoet oo fTicst, afier each
cap 1% ughcen rocare che crankshaft o ascertain thac 11 revulugs Tresly,

I ut 15 uphe romove the last cap nghtened, and examane che beariag and jog
erating Firr loaregn mater,

Chevk the crankshall end play by rmaans of ool gguge. This should be O 002
. Mk, J31 mirndh,

INa pearung has "run'’, tC 1S easciiial o clean ol 31 ml-wiys im the ¢ rank-
ahafr andd bfock. Waesh our che copine eump end che strammer.

The b pamp should be dpsmantte<d and «leansd,. Enswre thar oo parweclas of
bearang. feetal arg befowrham the gygms Iple g alion spstem,

Py, i15  Removing 8 Mo Bearing Cap £ Exbracior



FUEL SYSTEM
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‘The Fuel tank has a capacity af 31,40 htres aad 15 sitnated ot Che rearc of the
luggays compartren.

The fuel pump, operatel off the caomshialt draws fwed from the tank and forees
iyl the carbdretar (laae chambae. A lﬂl:'tllE and eflhicien] o olepner FULers the
A14' fupply €0 the carhuTersr.

THE GASQGLINE TANK

Diraiming the Tank and Fuel Gauge

The tuel cunk 1e draned by tumang the wronch operated dvain cock

Fael Tank {zaoge Unit

Fig. 1 Fuel Tool Securing

Sawated on the top face of the tank 15 the gavge ume. To remove, wilhraw
the set scrows which secure Lhe upal he the tank not forgetung to Jiscémpect the
electrical lead beforahamd, CGare ypust be aken not to stran er bed the float
lover o5 Hhis may seronsly eflect jubsequent gruge readings.  Rememnber his
alen ;ipl_llm-.:-: whes renrrmg [ LIAIT.

e (e joent wasler o ensure that 1t e an peesetaal and undamage.
This 1% essennal as che pant bewwern che tank and gauge uow must be fuel Lght,

- 39 -
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Troubleas and Repairs of Guseline Tank

(A) When Fuel Leaks from Gasoline Tank

Whean 8 crack, diatoruon or Jomage: 1 fnd wothe rank, repalr or replace 1g,

To make repsirs, put marks with chalk ae che leaking prncs and, even alrer
the el n the tank has been soamed out, blow wich compreseed air through che
tank to feree el sl gasalinge vapor complerely,  Repaita should be done ooly
whemn e rank o5 campleraly diy.

L.eakape 15 ordinardy mended by soldering, Whent welding 15 necessarly, the
abave procavnon muse be strictly abserved, (nbarwise, thare will be dangee nf
cxplosirn

(Bt When Gasoline Fails to Reach Gagoline Strainer

[f che fuel farly oo ceinch the gasnhing stramer whens there 1x some tuel left m
tho gescline taink and e gperaiien o luel pumpoas known 1o be sanaleccory, chock
Fhe Falleow imy R0t

O e g s hiftaculr mo confuem che deloveoy of fuel at the stranet, loosen thee
connestar ar the fuel eitake of ehe carbueetor. §

77
_f/

(1} {‘hack ta sce if gasoline pipe 15
elogged with dust and imt. Thes can
be cazaly chocked by dizconnegt ng
the connector of the pupe and blow-
ing with cempressed ar oward the
direction of the tank, Then from che
lank erd hlow The pipe again amnd
clean che pipe

In many cases the Lip of gasaline
intake pipe of wnk wmil 15 clogeed
wih Uwst and water,

Theretare, 1gsTher with cleaning
uf the paupes, The et of the tank
showld be cleaned By removing the
drawn plug ac the bocom of the Lank.

Chack ra serc (f the gaculine |ipe
of che rank unil ns %o bent a% W feol
Lo reich e fusl suttace.

The standard poelioon of che bollem
end af pipe 15 ahmit 374 n. apart [Eom
che borcom 10 order o Prevent 118
sucCking up stlimenis an e tank bot-

1 % torm,

: If not ngrrpal, recove 1ank unik

and adjust the bend of che pipe,

O

Fig. 2 Biring of Fuel Gauge ek boo Eeeif the wone hule of the
(1p U Cawge (4] Ignilion Switsh felles vap e clogaed with dast and duet,
(2} Fuce (5} Ammeer nal SUpplyIng 81T to the EaRk.

1 Fucl Gauge 0] Blttery
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Aceording o the e ree of varuvm
withan che tank, Tuel cannot b drawn
up even by the cperauan «f fugl pump,



S0 be sure 1o clean che air vend of the cap,

I you should lose the gap and substiurs 3 wooden plug for i, & messurc
which 15 someumes witneegged, the conditwh atside of the [ank becomos the =ame
as Thpmgh of were seated up. Abways vae only the srandard cap,

ODperation und Kepaire of Fuel Gaoge

A5 shown an Fig. 2, the luel gauge consists of the desh unie and cank wnit,

The dash unit, #hich 1a megallet on rly msitument panel, has two coille et
wross gach ather ac Tight angles, whose magnetic foeces control the moyemment
of a keeper (Ton prece) with 2 hand (mdicatorp.

it TIw lank uiik, @ sontact arm slidec gwer B resiaatce h TERPCAEE 10 [he
Elivar |ewed,

Ag shown th Fag, I f the igrmition swetch 5 turned on when che tank 18 empry,
clecerac current will flow froan (he bawery (hrowgh the ammeter oo el &, and
then through the ceatace arm eo the grovwd,

FL‘uJJ A 16 then magneuzed, arracts the Iron pueece, and the jodicator poimee
m E,

A rlee flexe 15 Tragsed angd the Comtact &ImM Moves, wank e CFeases resiss
tance 10 the exreuit angd Thue the current which traveled through coill A then flaws,
thie ume, both concact arm and gl B, aed finadly 1w the ground,

45 both A end B cUe are a0 wound as s have tharr magnetn; poles n Lthe sgame
daréziion, the 1ton pioes will rogate w the direcoing whero rhe wagnens power of
rhe 1wo cools con be balanced, with che ipdicewor detflecoing in the dtrection of F,

T o5, this ax @ gnuge of slectric cosiam@nce controh type, E eignifies
Empcy level and F, Full level,

Trovhlés with Fuel Gange and their Remediea

When something 13 wromg wich the readingz of the Tuel gauga, [Or51 Wlis-
coancee the wiring ec che unic and, caraosg < rbee gintaoon $wich, grownd and un-
ground the terounal end of the sa1d woewng to The hpdy of Lhe car,

if the 1licacor of the dash unic swimga actively haowesn E ond |, 1he wirmg
between che daeh unit and che aaod rerrinal end =0 geod cordipgn, with (he de=
Fex? [ £X1560NE ethet 11 tank onc Jtself at o poor graund of thes un.

In e st mentioned o the preceeding secoon. o the inducator doea nor ewing
bul 1 mewes moves to E) when the dash unit ond of the wiring foom the cank unic
2 preanded, Lhe wirmng hetween the dash ot and timk wnit 16 d-l:fv:tnnl:

Thetelore *eWEING G CePaITng 15 Tequired.

[f, when mdwcaar frals ro swng BT spatking 15 ohserved wheu e warngg
cannecring rhe battery wicth the reennnal oo the dash wnet & discomnecied at the
duah umic end and grounded, s provea che wiring 18 sanstacoory, and the troehle
15 i the dash wnic weel].

[f sparking doca not occur, the wiring, whech 1a thus indecated to be gut of
order, should be repaired or replaced.

corcecre readinge of the ivdicaror prabably means that the heaght of the floac
of the tank unat 15 L0 &CTor,

Lo thus case, adpst e hegghe of che floar by bendang the cod.

Teyuhles wil the usr are difficule co vepatt S should be replaced iy & naw
LELEL,
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In chocking the vank wnat, be sure To scT & fus] gauge motle circust
Berwoem the hottary amd Ltha ml,

FUEL STHRAINER

Insiruction for Disassemhly

To remave the bowl fraro e body, Loosen the sirdmer NUT nd cemove thee
wire o a gide, Toke off the holt, nuc and washat [rom che wice il Tetnsee Tuawl,

paster and soree,
The stcamer bady 18 made of aluomaoum alloy Take goed care aof o brogk

threrids 2 e canes 100,
Piw ALLENCLOO Nl Lgghlen Tie SLTaner e e exceselvely thal the gosier and

Tevwl av= broken
Whn wnstallang 1he srenmer assambly, the serimes hrackai shoull be vleaned

sufficaert |y, FUAT and gare on s bracket surbfoce prevent plig from keemig aic-
rzhr,

L ARIT Y I__“\-\. — = 1 P i

+ ||.||..._H&@ w__.
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Fuel Straser Axzembly
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FUEL PUMP
COMPOMNENTS OF FUEL PUMP

E H:““ Cap holt

EH‘CELP Bcruw washer
—
- Fuael pump cap
—-Fuel pump cap gasket

_——Fuel pump screen

_~ Dody sel acraw
L~ Spring wagher

Angle connector
Bocker armm ﬁ
sude spacer

Bocket

] == Yalve packing
_—_:\_:—\- n 1

—=——Fuel pump vaive ass'y
T Valve retainer aas'y
Lower body ,lll !-_____‘_——"u’ 1

! alve gciow
ERaket cap ] : "
———Ihaphragm ase'y

e Diaphragm spring
' Luower budy gasket cap
- Leower body pasket

S

Hocker arm swde spacel

Furl pump smeld ass'y T

Hand primer L/'
lever rod- t)

Hn l;ku:t‘ .a.. T
1 Bpring [

| '—Hand primer clip
Hand primer pin

Lack washer _ﬂ

ul -

w )
W Bocler
AT a5F ¥

oCker arm pia

Toint washer Rocker arm sude sapacer
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FUEL FPITMP

Ty Caaphragm pump
BAerlxad drvven MNraven by camshatt
Dnaphragom Rprig

Free legnth 45 O.1lmm
[engch wn use andd tension | A mm-Lé P RE

Ay ker srol SpLing
Fres length 1 mm
Valwe spring
Free lengch L% mm

Thackness af valye 1.6 mm

Perdermance

A, quantity disevarged | 1300 cu, Ctn, per oumuce st 1000 T, o
of vam, AN mm. 0 it heaghc
Max pressuce discharged | 110- 1% mm. i mercury eolumn

Max, degres of aucoon
ERTRTIITIT Mure than #303 mm, 1 MErcuTy ol

Hard primet quonty
dischargel 8 cu, v, far X strokes)

The fucl pump, which & of ihe diaphragm type, 15 mechamcally driven by the
eccenctels part of the camshate of the sagnie.

It draws gasoling from the tank amd delivers ( ynder preesure to Le carbure-
oL

Even when rho engaine 15 it conong, fuek cin e delroered widet presears by
mving the hand primicr up dmd deen.

Gy the rotanion of camshall, cocker arme es pushed and pull cind of diaphivagm
15 ],:l_l'll-&'l o

AT rhe same ume, Usphragm goce dowl Egainst iaphragm spring énd then 15
pusived Up apain by R SpPCL0E- -

B che movermes of the diapnragm and functiuning of the yalves a the il
and cutley of the pumsp ehamber, pasnhng is drawn up from che (ank 1o Lhe Cartal-
retor,

LF the Fluar chamber of the carboronr comlamns envugh gasoline aml e necdle
valve s clogsed, gacoling s nor sllawed 1800 the carbureor.

Thus gaznline 15 sTored 1o the pump ¢hamber and due o ts praseurs, The
digphragm 15 kel <own and cipoal reTutm.

Under this comdinen, che tockaT arm works 1o vean, As the rod remAing Lo,

The récker AT SPrLOE SEEVES [0 PrEvelnl NOLEE, keepig rhe roxcker 8IMM
pushed aganst the cccenitic of the camshaft.
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Disssegembling & lospection

Checking wirh fuel pomp installed o engine

Switch off and stap Lhe engine,  (yscomnect che fuel pupe ax che mmler wiyon 4
the carburstor, and theen turn the engite wilh the crank handle,

Mow 1he gasrdine Shernid be £ jecred vigeraunsly Irem the up of the pipe once
ewely Dwo cofatuons of che ¢rankehait.

Tiv rest the funcoan of the pump alone, wpecation of che hand proimer and
checking tye luel vjecoan ik enough,

Remnval [rom engine
[Focl pump can e casuly remowved by dieconnecriag the nlet end cullel yaions
and |uoscnwng the  atlichment nuots,

nspaciion prior o disaseembling

Priot (o disazsembling of the removed pump, measure wthe digrance beiween
the: rowkeyr arap and Mange of the Lswer body by nieans of & scale ansd see o the
ek ker atm, rocker Link and pine are warn.

Methoad of dieaseenibling

Furrt wipe dert off the cwter surface of che pumyp and put marks an Loth the
upper Bnd lower bodies, o make thear reassombling wasy,

It 1@ easuy separatct IR0o Dvo when che five sorews around che uppar sy
dre lorscnad.

Take great cate wmd 1o Jamage the diaphragm during g disaseembly.

Checking & Repaires of Paris

wash rhe djsassembled parts well m gasolime then inspece them

Replace the Jiaphragr if any damage, 1mpregnatiun by gesolne.

Arplace a valye asscmbly of any wear or fRulcy operation 1€ dotecred,

E-vco of eepairs e unevaldahly required, the Limur far TUpRIFS of wWarn ar
wear of the walve 15 0,001 1,

When tha sustace of the valve geal or vidve 16 found |reepular, temove the
valve seut of the catley and dreoss the surfage with 8 fioe ol sione,

In case of jrregulardy of the aear aneface of the inler valve, which cannot
be taken off from the body, recondition oo wich a curter and grimding taal,

When the wytfoce of che valve 15 faulty, place wome very fine grnding coim-
pourd on the suelice of u flar prece of glase placc and grand g lighcly wath the op
of a finger. The standard checkness of the valve 18 16 mny,

The hole ot Tha it parts of deaphcopm shaft and nk may e worm to some
2xtent, Thes 15 nar Serwas, but when serinus éccentric wear, erack, or break-
age o5 found, the patt musi be reploced.

A% 2 pemetiel measurs, such wear can be cottpensated for at the nime of
disrmatitling anl resssembling of che body, by inserong & packug made of Thick
PUpeTr berwean Lhe lower body and diaphragm te raiee the vejative position of
disphragm rRAIT with respect o the lowar hody,

The rocker arm ghould be replace when s contact facc with the cam and
that with the Link and sts pim hole 2re serousky wicon,
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Wheit T8 re-cmployment by recondibiming o3 unavowdakle, sl materal o
e racker acm and Ik by weldmg and faash chem wich g file, but tus catuica
last long and 18 ne mers than A TEMNPWTACY Maasurc,

Bencw the arm pm waen 11 e found wom excessively,

The diaphragm speng, Lrm spong seldom become fanlty, b when weukened,
replace Lheern always with scendurd ones,

H the Japhtagm =peng s oo stron, o resulis o averflow of che fleat cham-
ter ol LBe cArburctor

[he tanewen of Lhy s g sl L e steengthened or waikensd artntearily
by hand.

Cherk Lo see f there JE 40y warp wi She poor surfaces of che cap and ody,
agdd, afler (Lsassembhng 15 ower, renew the paskel e Kook 115 dtr-tighlemess,

Reassembling & Installing

Lrnploy stardand sprmps fur lw vaciaud ubcs a3 sl belupe,

insrall valves procisely far clase contact with thear respeclive Seats.

In screwngg oAt appar and Jower boces el daapbewgm, 00 therr together
wecording Lo the matks whoah were pol bgloce 118 disassembling socd dlvgn (e
sirremrlp hole 1o 1s mee, Ol then scraw o ar the positicn where Lie digphragm
1 fodly publed down with 1he cocker 0rm poshed towarnls the ai5e uf the oy by
and proasure,

Do nol serew i Lkt cie by one smee 0 canses warpimg, Instéead, elamp all
Elee g reswess = gumd 1oasely and unuiormly,

Then nghten chem Jingonally ! Tastly ce-ugheen 6100 thesn o crder 2o make
LUL e,

As 3 penceal tule, paskers should be ceplaced Dy www sines.

Installagon na the engme o5 done 11 the Teverse srder ro mat for disassemnbly.

Er Fure o wed the cochor atmo o thal 18 i3 runracong che gecentric of camshaft
properly, nod the rear 2ide or oo sede Replace ihe gaskel beiween the cylindser
block Al pogg warh & oce, srandar: cng,

Checking Function

When Tepairs ol Lhe purnp 1% wvet, or hefore o s ensralled on the engine,
make & check o see

When & vacumern wduge 15 comnecked o the uunp o nles patt aud the pump 18
mounrel on 3 tester, e rocker aTm 1% acTivaced by Lhe ecceninc of the camahalt
revalvang &1 MKNL vpm.  Then Wig gauge prossute shkould sisce te mpher rhan 400
mm. of mereury colemm, and, even 1f operanon 1& discontinumsd, rhis cuomdaion
shaudd romam for mure than 3 aecomls,

When & gaugrs ur (ostet 18 noL avinlable, far m the [ollowng #&y

Clost the nler pore and outlel gore wich finger ops,  Then, afrer operating
the Trcker arnn several nmes, syddenly celease tae fingera. The pump g n god
comhirigns 1f, %10 5 secands thence, there cin be heard strong wled and outlet
poase redpecvely.

The purnp 15 mechancally B for use when, by connéctng a hose The 1nlet
pore, ar 13 Bble ro draw up gaaolme frogn 8 helghs of rmure than (L 5 m, Aler
nstalbing the purnp, test ts funslons during apecdlim.

e



{4y Cnonect the gasoline pipe oo the mlet pest side gnly.  Leave that m the
outler pore Exde g 1t 13, and (urn [ engne & to 7 rotabions by meank of The crank
handle and makec aure that therve 18 suce auflow of gasoline from the ocutler parr,

{H} Ceooncct the geaoline pape 12 the mr (el port sede amd bighten 8l the pipmg,
prants. CUbeem turn the cngioe again several fimes 1o see of there 1s any leakage
al aut o1 gasoline from each connocoon.
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ADJUSTMENT AND INSPECTION OF ENGINE

The: engine fmusl always be operated mothe bese paasible condion, and fae
1his pureage, periodic inspection and sdjustmen must b meEmianed 10 a ¢ortam
arger while i use as well as after overhaul,

Ocder of Inspection and Adjusiment of Engine

(1) Check the coolmg water  warer bevel anl estent of filiuness,

{3} Ingpect che batrery  all coomections, bevel of electrolyte, epecific gravicy
af electrolvee A voltagre,
(M Inaprce che ol amgwne, futhinsss, Classfcalrn and ViECosity.

€41 Cleaningd of spack pluis and adjuattent af cheir gaps.

(59 Measurernen o compresselon pressare of evladers. The standlard com-
ATCESION pressura of the CAETE 1% apprax, 163 lbs. per, eq. an. &t 350 1. p.om.
Mleasuremmenr of precssure 15 rradde i rhe Dllowing manner  (see Figo 1) Fiose,
warm ap the engine {empet ature of cooling warer, 70-#1C) chen cemave all
eparh plugk and pull put the throode knob abl the way dchat 16 10 the dacbutetor,
the throele walve 3ad choke vilyve
are fully apengsl), press a compres:
SION paugs agagnsl elch spark plug
hale, and, cwmung 1the sTarler
meduc wWith s folly charged ballery,
reanl Lhe il 51l pressgures cati+
caned within 5 - B rolalnens of the
moter.  Thid mesusuraimeil TN el
bea made az yuckly a5 ponsible,

It the cornibes sl press uTe
al ary ane cylinder hiffecs by 1D
b faa. an. ur mere [Tons Thar of
apottuer, chye cawse mukl Beon-
wEsTIGATe,
(&) Check anal adwst che disxri-
butor

If thie bregkar Anntact poants
hava defeclive conract surfaces, g, 1 Coretefar o5 5 pot Comoggn!
dresges them and adpest The gap
(o, A%, 553 mn.

Also urn Lhe cam of che dis-
rriburor clockwiae and check 1
see 1f tho gIWEMGT Can GAFTY oul Sudvand mg, Bacton.

{71 Adjust Enitecn timung, coeeectly.

B ubilizing & powar ouming light, the fusciicm of the govarnoe cdan be checked
togechor with 112 agnuon fomng fllumnative of carnk pulley will enable 1o ne
speor the conditana of runmmg 2nd advancing <l the TmLOE. | 6. T, D.C. 20

(B} Inspecin af foel pump and yasoline Mraner,
(# Adjust the slow serning of cacbdrecor.
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(10 Checkmg aperavan of genaracar,

Check the generacing conditian and functicding af the cut-out relay by medns
of 1ndicatione of the emmecter.
(11] Adpustment af slack wn fan hrelt,

(L2 Adjuecment of valve tappet cleavance.

(15 Rood vest.

While driving i 3rd. speed ar abour 23 kim. fhe, | swkdenly siep on the
aceelerater,  [Conly o slight knocking rezules, the 1gstcm 1meng 15 correct,
Slaw fpeed adpusiment 1 made o that the speed 18 abour 13 ki, fhr. . when
driviag w 3rd syeed,

Diagnosing of Engine by means of Varoum
Gauge and Combuaiion Teater

In dhapnosme the smgine, the condeien of cach
crhinder ¢ e dssumed by mesuring ke com-
P re s,

Frnt employmicnt of a vacuuin gaupe, canwect
it L ches engine inLake mamfold amd refar oo Fig,
&

The uga of & maxler motnr ester e chown
1In FLg. 216 canvesenl,

YWhon B combusonmg reser s wsed, sl o
sparc1al inteke {pick-up) w che exhrusr ruhe, and
alter the gn@ine hias been aracied, analyvee by
means of a xpecial povge, the cumbustion gae
which flows Theough The coeciing hrse nie the
resrer, amm] qudge the combustwm cradiman o=
cording to che moscoee vaoo of focl and air.

Whin messucoment 12 to be mude 1n Taimnyor cold
weather, use an pwibiry condenser borween the

Mok upr awd the metar, clherwese, the excessive

malsTU e an che exkausge Kl s il -:,‘.I::l|'||:|.gf-. The fung-
waoning of the merer o pertmied e eler o,

a2
.
[} .
—

f_
;
|
1

!
e

-

Frge 2 Wealar Moster Tesihr
Auvariabie _ﬁ}f‘ I & eered B Lylemaetr
EHirne

Whea a SLIN rester 15 1o be ureld, moke adusiments according o che fallowing
cahle.

Concieons (Without Load} muitabbe: Wenght Tatio of Mixture
o Speexl Hunmmg, -
L LU = Ik

High Speed Bunning

¢2,000 r_p. m. ) R5




Engine Treuble Shooting

Fig. 3 es ntended to be of assistance 1o che sysremane analyvsis and sola-

Lon af symplames ol engine Leoubles 5o that the defective points may b Wourately
rraced and coanymically repaiced,

11}
Eurmiendl cvndalian
Segglea hicrmecen [B—20 0

12

Mroerml cam®ronn

Yvheo indicxler fucluates
L rweimm & vy o D=5y
S EnZInG 18 caced, raps
Aaml valwgw gpe g gl
Sondilians

LAt

Evenr ol rnadwsaler vt les
1 oEerading o5 Lew riogs ar
il are on Fou Iy coid 1B

Way abnwe (0 cordifosh
eEte mdirdtar will awang
13 Ui ol snmne B Trced

1.1

Whren ondcalur gemacb.mes
drops by 4 i, or sa. walee
gick.mp =xsle

- 5] -

(R=]
Whii ndicaiar arops by

several nchey gt ceortmin
Vs, valves are burol

17

When imliciog Jrops
abgae T oan, valves Lleak
clraally sealimg of valwea)

LB

When odhenior asllotes
zclively belween 19 @mil)
13, valve stem gu:de an
worn oul

19

Wihen wallt o sNegnt speed.
INTY SNT- NN NTLE T IT N 19 Y
beiweer  IU—=%2 yn, ard
mIEh mcresde of sl i
racge  brraes  lacger,
vilve sprioge are wealk,

1

Whin lderabor  remaima
w11 ILwern P15, 1L
1® Lecuume cigher valer
ticning 1+ cetarded or viglye
rl*aranres are rat correct
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L L

P o

Ergunc will nac winf

ILL)

Whean il argr wellles bec-
Wy Ld= 1T 1n, igmbion
Limting o retarded

2

Wheo Jndicater mowvpes
alnwly Betwreen 1duliz yg,
1y beeause Lather welect.
roede gag of plugs are bow
nNafeaw, or breaker pount
15 defeet ve

H

When iudicepnr  pructs 10
S1m ar pelpw. thers 13
lzakage ut mtake-eonifgld
o gaskel f  carbucetar
(Faylir clumpeg ot gay
ksl b

IPlag s3ark

c’rl J2ir1as
|

lugs Aq

ol spark
My spurk.

Gdriding ymlad

rmofls _
e fective

—™n gasnline m cachureror

-5'_

Sparkmest lermingls—---

{L4)

When pdicatar oucallates
ECRu i r Iy by mem E-— 10 I,
there 13 leokage x1l cylie.
Mver theod goawer  {Faully
clamping af fratkel |

EH

When rduitor firat rjpres
logl, decps dowar Ly e,
and ikse reforns te 160,
oy [fee x clageird

i

Wit indicadar mupywes
sluely Botween 13--17 1o,
Larluretar o5 poocly  ad.
e

fhagnosing Snpue by meims of & Vecugp Gaggra,

SRaccery b hnred o canneciars panr
— Timing pansts ol guace-]

A — " Laipr sucked an

Fluy spatking weak
—SLIrIng SN et

F o PMduga <y

— ' m.Rg ncprTec]

=Skort o Cimemc .

- =—lgahiza ol or candruaet qlefec bve .
—ing 1 ter. — — Loncact peonl Jorly
| Hreaker

——'"einre cnntact pasr

—Hreuker atm waulanen defactive
Knror zhurt=d

— Mo gaabie in mnk

—%traines el

—F =t cloggueT

- =Flual valve shishang
A dar pan enter 1ank

—  Fued jmzup ;b uperabing



Eap e abopprd

i jaaoline
.

[
AlLhwsgh theve

Carbureins
—{m=e of -
renbile
__Compras.
mnan grad
L Carbureior _
Plugza e Feete 4
spack —
amoradgidn IR — —
Mo kLl
ng fmm —
ral L .
L Breueer
arm oguod
Fings  dn
" oot spark

Eaging: aperalion

dnleclove glarmg —
ngAinimy

2in gasyding or Zusoline sopply sofped
——FE negine sered

lnbricaton m=ulf cenc

—Aar ey Aucked

— Ivs ar pine clagel

—"F ot xuak

—-—Flozt 10 kigh posidoos, waill o descend
——Caroretor dltachmenl ot secure
——I[" =22 cing o valwe sbivky

Fiwgan o2 voannest-ng rod kroken

—— b alve medDing priaor

——Ltir-nbir Arm wpoing deleclive

—— L LATACE Tl i f

——Futar sharted

- =Tgmibiar ozl wre yrundenyer defective
Dz nbanar waer

- <Cap aesalalion delective

Sperbwmg Tar-o < a:l Lt ——

- —_orl ahertel or funnechivn poor

S ninE wheprled g ol
Tlags iy ar brakeo

(Al Trophle Shaafths Chery

_Cumdinuane; _
lmck ol power

--i'ower weak-

_Tarcrmiient
1k ol powere

—Eugne prees o aboeniral maccie —

Bpamho
irrepirlag

—Mumlrnng— -

-Smarkusy m}rmn]—l .

—{uompression weak
——Wulre cledarance 1acorrecl

Waled npropg weHh,

=W alwe keTuprmed
— % uter rlogped

-¥ulve Lming incaccect

Igmlwia relarded ton much
= Garbarctar adjasimenl posr
Tinaeline Bupplicd apafic e nTly

— —Larben depasita cacessive

—Gasophnt of pror grade
— LCarburetor defective

- =%alves: clickimg
—F're gmibinn

by erhe-ncing
' —karing waen

I—-F'Iua;:. dirty

— -Oreaker pomnt defuctive

— Inlecmatie it shoctimg

—=W¥ixlnre o och

Bwva: e o 6 ghanzlip Aupgly (0 carboretor
-Water i gaszline

‘Minezle rlppped
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CARBURETOR

! SPECIFICATIONS

20- 32 Type Frimiary Cecnndary
Bore deamerer 24 mm 3 mm
Veniutr diamerer 2L=8 mm 25=14-7 mnm
hum jer H DR K115
Man a1 hreed A AL LI
Lk ¥ aE ¥ 48
S5lovk B [Firse 1130 Fl&l]
Slow ALl Second 1M
Elow Economizet #145
T, Former pe1 i K d)
Power valwe Begins o open when the primary throttle
willve oAl BT upenmg.
Flrar lewvel 1% mm helow The upper surtace af rhe
Elpat chamber bedy .

T cacburetar has the funclion of atemuane Lhe feel, mixng 1t o sutsble
' Tafw e i T snpplying Che muixcture to the engine,
I a5 thepalrs am amporlant panl which <an infkesnes the perfecmance of the
ELINE, .
™ i - e bosde] 20-30C carboremor 1 a lughly cfficient cavburcrar «f owo harrel
- e E1en and down drafr.cype beving che foblowing special leartuees.

‘v Cone truc tion and Operation

e

- & -



EE‘-:tnr'u.il'lr}f Enle

il
12
1)
(4
(3
1)
Ay
{1
{115
{11}
12
{13)
i4)
()
4 L]

lialy d=sein bly
vEARNrI

Loz < ham by
Thrugrlis 5)031:

hdknin e

fdlin =t carrier
Fligal ¢ hacnbeesr cover
Fliar

Man nir pleamd

A ent mpe

Lk wiglym

ke cuetiril hink
Eirqunes ring
Choeske ware Rla ket
Throttle wire blag ket
lawier beady

Frimary Side

LYy Aumbiany chrnnle wilwe
CH) Thron e valve

EI% Hy-pagf bl

Al Sloww et

1211 ¥enlwr

[ Al v valve shafh
1) Mum et

{¥+] Mo agr bleed

123) Furmp injecler

2ty Chig-leg wulwe

1270 Inler Chek walve

12h) Fuwer vulwe

12590 Mg psdon

(HI AIF venal e

C1E Mump RpIesem rEflin spcing
CE Cormesring Frad




Main Carburetting System

THé: fuel Mawing aur of the passage at che bastom of che Elyar ahiomier passes
Lhregh Che Primacy mam ped and then mixed with the T cumniming trom e matn
air bleed 1o be muoote drops and mjece inco the venlur) threwgh the main nozzle,

When the throtlle valve 15 widely oprn and the engane cequires donss mixooce
gaE, the acoeleling pump Gpens 1t5 power valve, (rom where che fucl also {lows
Inbo the main Byslen,

The power valve hegme 1o operate when the theotle valve opens 46° Trom
Full cluxed pagicion.

Slow Speed System

Passing threwgh fhe mie jel, the furel passage separale framonam b and
flows thromgh the slgw 18, slow are bloed first, slow écangrm?er, slow dee
Bleed secpnd apd oygecr From the by-pass holée snd odle holes,

Accelerating Syelem

blechanacal geceletalmg pump symchroneesd with The throtile valve 15 aapiesd,
When thootkble vadee i open, the prsion nod 15 pushed up winh the Lakage, which
pshed up the peston througls the dumper spring. When che piston vs commng
deawnn, he inler gheek valve clnges che cut-let chock valve openg and the fuel within
the pump i& blown gue from the pump et by the comprasssd dampee spring and
hits agEinar the side wall of the small ventuc) Pe b roonus Aedns, SOANPENIarmg
cranciemt sparsoness of the fuel, A jesly, amewsr of the Tuel can be varied with
the twa hales provided oo the puenap arm, that s, the inscrung paswen s af the

L Cannect g cokd,
- Btarting Syulem

The chokes walve 13 proswded #ith the Spring and instalisd eooenlcecelly on Lhes
noeemal carburecting device and symehrunres] wo hotke thiroule valve,  When the
choke us Fully clored, she throdtle salve opens aloue L4% teom a Joll close Thus
15 cha bect comdibion bo LaTt cperatun,  The sechranzatan of the choke valye
and the throgtle valve can be cxactly maincaised often the engme has ataveed fieing

- Sk -



{121 Choeke cuneeal link

{13 Coonnec ong 1l

{141 Chpke wine blacker

{15) Throttle wire hlacker

A Starung v 1od —
4] Auwiliney lever ﬂ:} -y

T3] Swring rthmivcie lever o 1

{1ty Nprug l'/ w ,""—Lh

CI7r Throrle sdjusLlinge 0 res H o Y
(3R Con rod | NS |
139 Throltle wire vlamp |
(400 I hrottle lever A ":{(,l
i41) Seale

{12} Kle aljusl deruw

POWER CARBURLETTING FUNCTION

Main Carburetting System

Same a5 the snrmal carburerong twoctsn (e Tuel flowing auc of fhe PLESAED
at the bottomn of the flaal chamber pagaes through the secondsry mann gel and bo-
come minute deeps meduye wilh the a0 comimg Oeem the maen aor blead aod &
Llown amtw the veners thirgpugh the maan nozzle.

1 e B A - A :
Fig. I Covdurclor rModel - Mk 20 1000
(1) Floar Jevsel 3] Eeedle valwe
12 Floac (4] Mewdle valye carrier

Wien (e throtle valre of the normal carburetne & widely opened amd the
EngIne predduces igh puwer, the throctle valve of che power carburetor begns
te open by rthe swachrunizet Lnkage.

However, ar che ol of [ power carburetor chrotede ralve (s an auxyliary
valve whtch 18 noc open ar a slow speeal with a heevy Joad due ;e rhe had of e

- 57 .



counter wewghl connegted to chee walve shait even when the theoile valve 12 apen.
When rhe empne change o sull ighor revaivtnms, the aosilacy valve upen
agaunet the Joat of the councer woighe and the paweyr carbBurarot SLALTR QPEEALUN
for hugh power,  When the normal carbucetor cheotele valve 8 0 a Wl npen, rhe
power craburerar rburutl e villve 15 also oo be i oa full open.

Float Chamher

The flowr chumber 15 provided, cover of which ss made ot glass of fac)licare
for inspectmpe meside coodiwa through the merked Ting ot cover of i Adpustméent
of Lhe £l Javel can be dene from outside by adding or 2ubTRCAE the nesdle valve
Cig rier pasker alter removing the Mok needle valve mmacalled at the: mler connecror.

A2 venulanen wichio the float chamter 18 of 4 awr vent method and preesure
withun the vencurs wnd the [loan chamber 15 slways consiant fo macEr how swetanal
regietance of the aur cleaner varies, fucl consumptsn can be always e Eally

mamtained,

-
-

43 Tump anm

(k4] Fluac «alye sheer E-:Iﬁh:E‘[
i+5) Floar walve shee

44) Llneen heodit

7] R u wiaea

(4K] Meedle vl we

44) Spnng retainer

(1) tes=dle valwe spring
] CleAe e ClAMP

Flaal Chombeyr

Adjusting Fnel Leval

Frlesil lewel 5 shown o che floal ftosmber over with {he iine, 1Y mm below
the body op fu which fuel 12 o ba adjeated,  Adpuatiog rise Tloar leve| s done by
adkling ar subiraciog 1the gasker of float valve e=ar (needle valve carrierd

Addiuon of subcaction of 2 nombers gasker make the floar level up o
deawn about 1 mm



BRAKER POINT AND IGNITION
TIMING ADJUSTMENT

DISTRIBUTOR

Typr Hicachy D0b-01
Iamaindt Dunang stamdacd 07 hefure rap dead centet
art K ropoen.

AQpEratus of au (g advance Covernar Lype

Advance SraTIOR e uum pressorel THI-EEF mim=Hg

Adwance angle by wacwum L =43 "W cunkshal)
pressure ul 34 mm-Hg 6= 9 Mnatehuroe)
Mumber al powvndotican @t 1 e

start of advance angle 450 v, pom.

:"I- bax. advioce angle ;1 crankshafe | 117137 30 2400 ., Tu .
Ruaarmng <hrelion of cam Counparc Lo kw se
Firmg ardcr leld-4-72
Fuint gap - 45-0y 35 mee fE O14-00 022 o )
Drawal ariglea an™- 55"

Lumlilcd ffCm SPTINE presaurs U 5-0L A5 kg
Condenser capacty 0,20 - 00 24 mid,

In=sde the distesbit e 15 2 hicaker pint we shown n Fig. Thie braker makex
and brokes contact several rheatsadd Lirmes 1o one minute.  Each time thos braker
brakes coatecl, 4 epark 16 generaced in eme of Lhe spark plugs. Therefore, the
miawnkenanue of thie braker must not be wwearad Lightly,  Alse, bevavee che ome
during whach the ngnutson ol cureent flows vares with the gan between these
braker murncs, fee rhat thiy gap s maintamed at the aendard value, whcl 5 4 45
et (0 THE T b 22 00 )

Thi brekcr pownie mUST he kepr feee of prease and oil. 1 che points ahould
Bexr-one burn: or blackened, hey ave cleaned with a Tine hwremg 51000 o CTOBEUS
cliwh atter which they should be wiped cloan wath a prece of elork whssi Tas been
dampenad with gasil e,

[f the poincs ave badly bucer, 1hey muel be réplaced,  Eraker paimce mnust
dlwaye ber Teplaced 35 seRs.

Adjusting the Braker Points

T adjust the braker powncs, bumm che engine < rankshafl with Lhe ¢ Tank handle
uniil she braker s [elly apem. Then IooEen the braker pounm OMig Sures,  Med,
by wrning the adjusung ecrew, move the place vool a feeler gaoge oI 0, 45 10 (0, 33

_51;_



L]
i
LT

DISTRIBUTOR

& /g kS iZ1E] Thigy
e N

ETIE T P )

it TAIE 103G
TA1F1- MWy — - i
2N2-n5o80- I :

/
%\

- =
2 2318430008
L1 - 50000 [
_""a--. ? I|"_Hllilt - B " —— s“‘f/—:zlz:-:ulil
Eoia - (T g =
—1 o L T BT D bt - L3171 - 30100

| an -
; 4
;amn E - lﬂrx{f

23| MY %01 pp-

} 1
2201 30100 . - e =
e ¢ 3tamz-nxozn
Libea-c00 - -

AILBD Jﬂml_ll'l- - -

5’#54-""’ Pt R

i "Iji-""%m:u M

- G-



o LR e (022 ns. ) thickness shdes easily berwaen [he braker poincs,
Then righten che Fixmg screw secoraly.

-mally, check the gap mice Thers, Lhen renatall the rotor, Uhe nlerior and
eareriur af e cap 15 wiped clean with a saft, ary place of £luth, eX(Ta alTenuon
bewng pard i the areas batwaen the lerminals. Clesn che ceniee electrode on che
mside af $he cap also,

Wherhar or not the VECUUM Lype DBnE ddvancer »$ funcoonimg properly, oan
be derermninedd By the MERECtiun pintel Joratel at the diaphragm 1, &% rhe engina

15 bEing o, g panter moves when the engne 2need 2 suddenly clanged, the
acvancer s subislacooty,

|‘ a&f GC P

Adypeshng .ﬂﬁ!.’ FParat {up
ADJUSTING THE [GNITION TIMING

The wgrition a5 adjuared ro 10 degress beafore top dend venger with che
eogine soppod a5 shwn s Fug 10 Wb thos adjuatment, Lhe acloinaid Lmmg
adeaeet of the dislethuior sdvances [ho UILacmn 1ML $ven further ar she e
rhe engine srarts o rorate, and the fumamg s mamoonl CEMRTANCLY Be wLlvey
suitable for the raenomal speed,

Wih Lthe engine stopped, adjusr en thie the distoubucor bresker panl JUST
breaks when (He preron o The Mo, Lovlmder 15 ok ns L0 degrees befik 2 tap el
center poaltion for compression (£ a Liming lamp s useld, the siandeed igmilion

-Gl -
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Do : - i
s e,

. " LI '.f;q.r_-

. e (L

ramung 5 15 deyreee befure wmp dead center al wbing (A rpm, } Speed 7

[n the cage of marks which ace nat evenly spaced, poincers yndicace B dep, |
I3 deg, anl M0 dey. , posiwioes hefore thp ddead eenter.  Adjustment 15 made by
the follawng procedure, i .

1. Firsl adjuaz the IJJE[l'JI:lul..I;I.' W the &Errﬁ:t BAp iE deacTghes] previously,
& Turn ris2 crankehaft gradually unul'r'l';etmp dead center matk (Fig. 11 on
the pulkey perilery concides with the mark #c 10 deg. Lefore tap Jead cencer

an the timing gesT cover s the crankshaft BRPCUAChes 0% POELGONA Somewhar k-
fre that corresponding tu the end of the Tompression srokeol the Mo, 1 pasten,
SIp The crankshalt i chos posibion. The compresilomrErokd of the No, 1 pLELON
can be determinad T Lhe spark Plug of the Mo, 1 eyloder 16 refmoved, the hole
plugged with a fingec, and the crankehefr turmed. Wit the crenkshifi 1n the pre-

viouely=mentioned posetion, the B, | pueton 18 1@ tte Pibon of 10 dep, before
rop dead cenler of Ccompression.

J 0
:\:_k:...
L L
- A -y
LAl .-:_':'._-____,rj_.,-ﬁr_._'r_r. T
e n i AU Ay Teil DeTenntdl
o T L T 1\.?:“-"-' S Tt . e =
L . T ST et T T D T
e T I R RS
1 Creckiag tha pmitiom 1"!1':-ii:'l£."_F : IJ' '
L e

4. HNewr, ingerteng the driving, shaft of the diserihutor ar B0 Bngle b Lhi gngme,
engage (e gear an WS lower and with the pear on the camshal, During this 2
assembly place the slor of the diereiburgr drive of rthe upper =nd of the shaft some-
what w the left ag ahown n Fige 2. Ar tins wwme, che emaller of (he semi=citeles
1a placed toward the 1o,

e Y S
. - -f - li-.'
. - R _ . e d .
¥ Tk D F o n -
. r !
- © T
- El? - .-
I.Z.
w= -7
ERRELE ! ; .-, -
R P
B = A S
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1. Adpesiy the directeon of ithe roHOr 50 that b engdges |he drive shoftela, = .
meant the disteaboos 1o the cngue.  During thos 4ssemhbly the direcnana of e’
hisreibotor and mtor owst ba 65 shown mm Fug, & & theZame ome, the breaker
UKD B2 an LLE ORI0CD %hen ot 16 WEC hegiming Lo open.  f chose r_lJI.'IdII:IDnE do not
calneide, they Brc meds to 3o 53 by =lghtiy TuEnang the disaribucer body onlye
o derermune the position when the hreaker podnt 12 ust bomining o open, 1||rn n
che ammibien ke, hold Lhe epd of 1he Koo L spark cord about LS4 inch aowy trar the
cylinder head, and tuen the bpdy ontd spack JUMps scToss the way,

The off-Fer shor pesitium of e Ipve shaft when the Mo, | paston wsonoals mm-
prasawn top dead cencet posilion 15 showo hare. ol
- . -

3 MesL o the distribator cap on and clamp ik securely wic che <hp

6, Tethe Mo, | spark plug coanect the cord Teaos the rarmiial oo whach che arm
of the roct 15 pomdlEE,  Thereafer connect the eeemimal cords ro their spark plugs
w the connter -clock-Wise nrder sooas to obcain a L-3- £- 2 firmg arde

7. [lpon compleciontdt thy wiring, cover the distriburor with a rubber eap, The
engne should now soar priflprrlv.

Ordinacdly, 1he poorer r_.!' the cctRRe Beleutic 15 5er at Jis zeTo reachog dubing
the igummm Lynwy, adjueement. 1 the octane aamber of the fuel bemg vsed 1s Low
aol the engime knocks, the pomnter s aduseed woche rghe (B) to the optomem advance
apgle.
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fige P Asventhly Angle of Dvane Sk

{1} hetriburar shafr
(2% Lhstribucor drive shate
.- (3 Thsioibetor Eong plate

Conversely, 1Fthe ootane number e high the peenter 15 adjusted o the Lefr (a),
" ine IJrIlI of calihratira of the selecior covcesponds ta @ der  of the 4.115I:r1bumr
EII'IElE‘ wnd o 4 deg, of (e crankzhaft ungle.

“wWhen a camung lamp 18 usend, thwe slamlard cotumg os 153 deg. hefore r|=.-|'| '
depd cemteT with the chge i GO0 - 470, “In a0y case, the opomum ad-
juﬁ“m\éhr 15 that in which a elight bnocking 15 heand when, with the car romown

=
BE 11:|.w L el o ARG IR (PO gear, accelecatian of appleed secddenly, ‘F
.i«’r'_"ig..lj -
R %,
- t‘.t -
a-l%’_- ) )
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|
Bpark Plog -~
Type NC.E. BE-2E .
Theead dnneter 14 mmg
Flug gap -1 B mm

Thr =parck plcg has the [unn:u-::un. of ignng che awr-fuel mukcure wich the epark

which jumpes berlwesn 1y eleciooede:s,
Lremely Iul'l:h emiperalnre amd iressde e,

Livrmgg L= e an 11 15 subected 1o ox-
[iv rlws el e, Rk Riskel B-S5E :‘ipark

plugs are usend,  Lare should be Loken e See har e specatesd spark pluge are

atways ussd] for replaasme,

Rk plugs dre apl fa become dirty with
depraiis wb cat b aml ol degplers, whwh may
cavac lcakage ot shacug Petween the dalega-
rxdes.  Furthermare, the spark plogs are rub-
pct ta werr afrer leng use,  Thercfora, romove
thes prlups every 000 kmo (1, 2000 mules] of dewy-
Lo, o ke Lhen, awll mossure aod serrecl chear
e LIk L& 1o, ®mm,. In o re b :h_r._ a1
alwayz b2 sure ng Bbamd gily Che Zegym {SERE]
ebecrrode, aever band e center slectaods. Ir
che mAulatar 15 damaged, replace the apack
plug. A wrre faeler Tvpe plug gap aeuge shoolo
Le used

When =g rewing o che spavk plugs, bo sure
il b Tormel Vhe sopper washer:, I aese hiee
becam ol emed o ar e waTn, ”"“!r' will ik he
E.:-I.E'r!ghr amd walk cause sl rrouhl2 35 mier-
fercacc wich ithe dissipacon of heat. Lo install
a spark pleg, Crrsc acrow oo as far 45 1wl
g0 b hapd, then finally caghten e by mresne of
& s ket wrenc Tl Tl use of such unzwtable
Toal® a4 am gojustable woench msy crack the
insulatur.  Fach apark piug muge he oghrened
cecurely, wer meT oo Tighc,

Amy oart, ), or such impuricies adher-
g aa the cutsicle af tlee spark plug: will impsr
thear performance,  Therafore, froqueandly -
clesen Ll spack plugs I wiming warth a pece at
clean clali.

-6h-
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Spark Plug Sechon

(1} Center electranle

2y SGrownd cide electt ode
[T+ Cap

(4} [neulator poreclam
15} L::.-']l_l'll.h_"T Tresed
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CLUTCH

GENERAL DATA

Ty Single dey dize plare

Comarraciies of dise With conl spring

Curer dia af Tacing 144 mm 7 2490}

Iarer chg, of {acing 147 mm {3 A0 n )

Thickness nf Tacing amm 0 1339 )

Gruss frustion 8Tes 139 x 2 5q o

Theckneess of dise ass'y B. 45 mm il 340 0. b when releasing
T Sthtn £ 3 . ) when denressing

Chac von-our Les= than &0 3 mm {2 42 m. b

Hackla=h ar splined pac 0. 05-0 15 mmm ik (412-0 [H an )

burfave glriwn of pressuore

[late 1.e55 than .05 e ¥1.002 i )
LS (kL3 mm (1 Cdoan
e raling rorecthod [l prossure

[Maer did  of masier cyhader 22 2 mm 78 m b

[mer uzpg of e ratIng

cvlimlar 10 mm 24 m b
Oipe racing Yiguad Ciemtne sapet acake ol
FRESELRF. SPRING
Frec length 40 5 mm
Comprossed length Lecse than 30 mm
&urn i
Fftecoree curn s
Coil wire diametgr 154 G0F mm
Lengeh i use and lond A5, 7 mm - 3721 kg

RELEASE BEARING

LnECT UG LI Carbwwl DEATITT Ly
Hewglic of releasa place Ienm Tlywrecl Tace o cear end of
plate Skx 0, 3 mm
Releaar plute rur-onc lesa than 0. 03 mm 8 0012 00}
Flav ol pedal Appronmarely 253-30mm @ #4-1 LR }

- 67 -



DRIVEN PLATE ASSEMBLY

This s the tlexible tvpe 1 which the salmed hub e mdirccrly attached onoo dyse
ffee Mz, 1), whieh transmots the power and g var s run theough a momber of coil
SPTings hald 1m paseign by TEIA I ME WLICE

T trction louogs are riverad e the dise

COVER ASSEMBLY

Tle cover agstambly consists ot pressed soel cover, {L1)and 3 cas 1non pres-
surc piare (2] located by sie theust EPTINZS

Mounted on the pressure plats are three relegae levers which pivet an tlaacirg
Pine retained by cve-holls  Adjusimeat nuts are screwsed 0 the epeslults and se-
cured by ardking.  Struis are inzetpossed beween the lugs on the preasure plate and
the wuter end of releaze levers,

Ardi-raerle springs Inad the release Jevers, aml retainet ZPLIME CORECT 1hé pe-
lcage lever plare.

RELEASE BEARING

The release bearmi consisea of a carbon bearing ehruak anlo a beacing cup,
betaring located by che opersting Cork and che relege bearing, relamer Eneug

RUNNING ADJUSTMENT

Chaasig Lo the hydraalic design of the clurch gealrols nn adjustment 15 NCCCABL y
e the cluich pedai

1'““-“
Ly | o -r——, }”milm
10 Pl o 1 — .l'.I - , l,a_Jm.a.I'm

L4 anmi-dza 41 Hwan '.l" ]
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s by awscrmbly (9 Eetainer wpeing M&h Beleave teaeing

3 1M ewnure pline (1) LEye beall rum arsemp| v
UTF Erlrnse lewen i 12 Clugeh caver 1178 Mgbler by
(4] oy iy 4.2y Waglwer LIRp levar aesnmbl v
M) Meleaee lover <t (31 Bl $LGF Mt ’
h] haloasg e vear [T4F Autn-ranle sprang (204 Plane waskar
11 Ihruyr —ppng C13F Re=mrziner spoggz o (2E] Lever bish

) Relegwe lever plale Faleuse bearme (24 lde

Eemoving the Clutch

n Fall QCgvsE 1 [he clerch i s tasr RECESSIT Y [ remove Lhe 1T ensmissini
carmplere (vooy the cag.onc

Imee che rTansEmEi25100 0niL I8 (1ee, & furh AL o TIme by -:1|::|Er_:-|'.a| Safee-lan untid
the Sprinpg pressnig 15 relivel.

Theo Temure the soTews campleccly and 16§T che cluich asscmbly away drom e
flywhesl  TFanlly, cemese the Jdoiven place assembly.

The relgase levers are coreegly s on aexembl v Iotevference wich s sen -
Limg, unlueses new pirh leeve To bie Dited, well Lhreas o pressgcer plate our CauBIng
Judder

Dismantling, Asecmbling & Gauging

By wsing servivce coel (Fig. 2} the cluwh can be guickly dismancied, reagseniblad
andd awclpusted to g mgh deares ol aueurney

The ol comprees She fallowing oarls, huse plata cenlre Fllar, spaecing washers,
distance piaccs, ght filger a&cteatilg MeCIniiwn, selScoews, speed hrace d
mecal box. &6 this tocl 13 umiverral, 3 chart indicaung the pancelar parzs ra e
vsed for paticulur cypes of clorcl wall e kurd aon the insode of e d of the nx
(Toal Mo 4795

DHsmantling

Wrl the clyieh asseinbl Y ol
thiee spacing wishers (Fyg 2 insoer) dog
place twem over che e leter " K on the
k12 placs.

o elense levet reaghl
KIS Al

121 1sRanee prece

3 Cenrer prllar

] Cluseh oy

7] B osrrew

] Freseuce plane

71 Tirw= spring

7] Apacing watlet

(4} Lwet lpce

{100 Leeck me

1111 Aadjusnmgd s rew

MN2) Relmase leves
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Mipw place che cluich assembly an
the threse spring wieher su thet o holes
In e coweT Concule with the cappesd
holze in the plate, wnserl the setscrews
provided and ughten theatn, a lictle ar a
time, by diagonal aelection untk the

CU¥Cr 16 hiemnly atrached ro the base plae £ . @_, 51 mrem
al all poesible pointr. Tlus 1% most im- . E?

rariant o the b2y resulcs are 1o be a- ili'i T3 mm
chigvest,  Mark the cover, pressare plae

lugs aod relesee levers wih o cerre iir ¢ 4 :
punch R that the parcs= cun be resaszem- . ? % %
bled i theit relative posmaon 0 arder ro
mawntain the balsace of che ¢lutch

etach the rejepee lever plate Mrom
the reLaining aprings aml rcmove e
thaee eye-boll nues oF w1usting nus,

Gliwly relesae the pressure on the
FROOZS, unscrewing by draganal selec-
1100, the Belfcrgws BECUTING Tha CoveT o
the bnsc place  The clusch can 2= [3fred
W espose all components for inapection
The celease lowers, eve-bults, srrucs apd
FPERIES xlxaull be cxarmmed For wear auut
distorticn,  Renow these ports if nooes-
=ary, bearing an mumd thac rlw throse
EPTINGS TUSE only B robewed o getF.
Clean all parvg and lubricare the bearmg
rurfaccs of the levers, cye-boles, e, , L
SPaTIngly with greaxs

T T ST T A TR T
A e o T "-|.ﬁ‘. -yt
R T

Canta

BT SR Tl il

d =
]

LIE I

Asremhling

Flace the pressure plate over the thres fpacing woshers an 1he basc plate, wich
ITez TRELAT =PrONgs 10 posinon on the prassere plare fFee Frg. 3, AssemiHe the
telensas bever, aye-bolr 2l pm fralhing the shreaded end of the eye-baolt amd The mner
e i the lever as lnse mgestkesr as possible With vhe ocher baried, mser1 the srrot
m L 5loLs c the progsuee plate Jug suificently coe allow the plain end of rie B -
bl tu be mzerral an to the Lale 10 the pressur: plare

Minve the StEur upwards by Lhe slor i the pressuce plate log and over the rulge
an rhe shore end +f the lever and drop i inca rhe grooe lormest 1o ohe laller.

1746 Lhes orhet twa lévers 1na sonilar mankery,  Place the cover gver the assen~
bled paris, ensuring riet the wnt- raggie SREMLES ares in pusiiog, and That the ope of
the thrusr springs sre direvely ooder rle sears i the cover e addion rhe machiped
Foerliens of the rressace plate lug= must = Jieoroly under che slots g the cneer
thrpugh whnch they Luve 1o pass

- -



Comprese the pressure sprmgs by screwing dows the cover to the basc plare by
psang the special s8r sceaw placed chrough each hole n the cover. Tighen the ecrew,
d Nitlle gt @ trme, by diagonal eelecoion 1o prevent distortioo (0 the vover,

The eyve-tulis and preasure plate lugs must be guided through the hiples an the
cover at rthe same wme.

Ganging

Screw [he nots nly rhe eve-bolts and priceed as follows, =
Screw he centre pallar nto che baer plale aie] alwp che diztonce Hece oviT the
pillar tallowed by 1he cam-shaped gt Fnger.  AdgusT e Teighe of the melease
levers Ly BErEwIng nF UBSCrewing the ¢ye-bolt nuts wudal the height iinger, when
rated, ust contast the belghest paiet g the 1p of the release levers,

Heplace the height fmger aoud pular by che cluksh HCTUBTING meecharsin  fSex
wsel Frg. 3) avd acruace the clutch geveral bmes by opetanng the handle

Tlae will enahle the perls te serrle down on thesr kmie edges.

Replace e heght Bnger and dastance piece sl repsuar che heigld OF the ce-
leags levers, , clecked for “Tum auk” a8 near the edge 23 pozaible ge. al 1he error
15 more than 0. 0F m. press pwer the lugh spols until ik 1 trwe withim fhos e
It 15 ymparrant oo keep ITictuon facings foes Iroam ol or gredse,

Refitting the Clotch

Flace rhe driven pHare on e f1ywhee] wirb the lenger chamfered aplined end of
the driven plale buh orwards che transmissma,

The driven place should be centruliged by & dommy drive pear shalt which fa
the gplimed Mare of che driven plofe hub ahd the pilor bearmng of the Tywheel

The clutch cover wssebly can bow be secured to Flywhesk by mesns of the
inlding screws, tighteowmg fhem A orn at 8 bmé by Jaagonal Belection.

There are two dowels w zhe flywheel to Lecate moche cluch cover. Remereg rle
dummy shalt alier these scrowes are fully bglrened  Froally remove the Qupmy
chaft aod r&T the wiehdeawal bearing aad 1ransoneswn.  The weight of The crana-
mss oo st be suppored during refimg o order o avowl straan on e first
mgman shatt and dismoroion of the driven plaic assembly.

Fually repear che procedurs To make quiee Bure the réleégse levera are seoting
properly and gauge agamm  Secure che eye-bole auts and it e calease lever plare
cn the ops of the celeass levece, then accure by masns of the three relaining
RRrIngs.

Belease the selserews, 2 lole at 3 bume, by diaganal eclection, snd remnve
che clucch agsembly [cam che base plate

Refacing the Driven Plate

if a new complete clutch driven plale 18 at avalable new linings may be Mitred
1o the ald driven plate m che folles g monner,

Each rivet should te removed by usibg a 3 Smm. diameser drdl. The rivets
ghould nut be pukched cur  Kivet une new facing s posioon, (hen if ibe correct ool

_'jl'l_



e avulable, use d bBlunusd center panch g e0ll the Tivet shanks Becurely agamst
the place, The secand facing should theo be rivered on the opposlte aide of the plate
wirh rhe clearance holes gver the hoade alteady foewed n ftong the firat facing,
The plate ehould then be mowntesd on & manxirel between cetifers amd checked for " run
out’" as pear e cdge 88 puskible, 3t (i wabbling 1e mare than O, 02 m. prees avet
Pbgh spats wati] 1l as true within this biguee, 11 5 importane oo keep dvclon facinge
free feam ul or gregee,

-?2_



CLUTCH (NEW TYPE)

GEMERAL DATA

Ty
Craerructignm of dasg
Cuter dia, of facing
lwrer dia, of Taging
Thicknaas of Tacing
{eross [recilin drea

Thickness of Jisc aea'y

([ E-TR U TN
Bucklash mr apbuses pare

*pavaruny, methisd

* lnner did. «f masrer
cylinder

Tlnnec tha, of uperating
cylinde e

T Operating Juguud

Return spring, witslrawal

Single dey dise plite
With conl aprmng

210 mrn

L3d mm

1, 3mm

S 363 om?

[BG=5% Lrm when releasug
P.A~# | mm  whoo depresaing

| & than 0, 3 mm
05~ G, 15 num {00 002 ~ 0y 00 any, }

Thl pressurc
LS 35 mm (374 m. )

12053 mm 54 1n. )
Cenmne supet hiake ml

WELC G, L& mm

Free lengeh ' mm

Langri tn sl b tension 136 et <5 kg,
PRESHURF. SPRING

Free bength 49 inm + L.5

LCompressed lengih l.eas rhan 25 rmm

Turo rumbe s 7.

Puwer of comp. i full Abhoar W0 kg

Wire dipmneter A3 mm

Length tn u=za and load

29,2 - ¥ . hzikg

HELEASE HEARIMLU

Comstruciien
Eieght A release plare

Feleags place tuon- ot

Ball bearing 1ype

“From flywhoel face o rear cnd of plar
3, 3+0.2 mm

[ars than Q.03 0, 001F . §

"If ure mpasrer disc 7.8 oo £ 0, 5 mm beaghe, hesghe of release lever 15

a3+ 002 mm.




ORIVEN PLATE ASSEMBLY

This 16 the fleweble typr i whach the splimed hub s wndirecely atached oo a deac,
which rratgqures the power and the over-run theough o number of conl springs held
I PSITGN hg,-' i‘-El:':]._uhltg WS,

Twa fewctint imings are nivered w the dee,

COVER ASSEMBLY

The cwver desembly copsiae of pressed areel ¢over, and a cest wtan pressure
pate lacared by s1X pressure springs.

Momred 1w the [ressuré late are three release levera,

Adjusniog nuta Bre screwed on the bells of pressure platc. Retesnets of pressure
spring wmeert (o che clucch cover hales and ann- rattle eprmes load relesse levera,

RELEASE BEARING

The releaae bearing consists of & cachon beaning shrunk mte e bearing cup,
the cup bearmng located by the operaning fock and the release beasmyg raraner

EPTIOT.

RUNNING ADJUSTMENT

{mng to the kwlrsolie design of the clucch conrals no adjusrmant 18 neleEsITY
o che clatch pedald,

Removirg the Cletch

Ta yein Bocesd Lo the chutch 1t 35 NITEL MECESSAT Y [0 FEMCYE the CIHNSI 645100
complere frgen che engine,

(e thee Iransmassion uont 15 [tee, a tuen at 3 tune by diagonal azlecoon unti]
Flse BPLINE resging 15 ralived,

Then remove the sorews complerely amd 1ufr rhve cluecl asrembly away trom the
flywheel. Fwnally, remove the drivem plate arseighbly,

The release levers are curractly ser o arrembly, Inrerference with chis setting,
unless new pares heve o be futed, will throw the preseure place oun caustng |udiker.

Diemantling, A ssembling & Ganging

By usinp service tood the cluteh van be quickly immantled, reagrembled amd
awljwsted to A hugh degroes of acouracy,

The ool comprses the followmmg paris, base plate cencre ptilar, epacting
washers, UisEHnoe Pieres, h||;1||' [mger ACCUA N mechanism, Betssrews, E]:l?‘ﬂd
Lrace fod metad box.  As (tud ool 18 universal, a chart indcating the palicolar
parte to be ugel for patwcular fvpes of cluech will be foumd oo the meide of the 1id of

the boo
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Dixmantling

Place the cluch cover assembiy oo the three apring su thal the holes
inche cover compcide with the tapped Imides 10 che plata, 1gsért the Eer-3crewes
provided awd vighten them, a Intle #c e me, by diagonsl sedecton unol tee @ pver
1= firmly arrachesd by the base plate at all possille poncs. 1hes 15 most Iprartant
i the best resulis Bre bo be aohie e,

Mark the cover, pressure place lgg and release lavers with a centpe Puach sn
thap rher poris can be reassembled inthaer Telitive pirsaCacal 10 Order o rpAnta in che
balance cof the clutch.

Decach the reiedse laver plare [rom the cye-bolls and remave Ui Mhree lock U [
end adjusung turs

1

LH, %5
'\.E%:f'
-.i

-

=
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r
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Slowly reléae the pressure on e
FREINZE, unscrewing by diagonal aelesr o,
the ser-screws securing the cover to the
base place,  The clutch cen then b= [ifred
W expoae dll compnents (o inspecuon.

The relesae levers, and springs should
e examined for wesy and Jiaoer =iom.
Renew Thewe parts 1f necessary, bearing in
mind that the proasute Aprmgs must only
bo remewesd i sete.  Clean all panta and
fubricuce the beating surtaces of the levera,
sparingly with gredse,

Aszembling

Fress the pin anec Mg cya-bolr hole theaugh the: lug on che pressues plate as
shown.

.-15' 5
Ky

T et

S g1-Lr e

[ bl =
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Place the pressure plats on the base plafe wilh The preseure Eprings 1n pasilian
vn the prassure plare and por Bhe pregsure Spriog TetEINCCE on 1k, Covar and e the
cluwgh cover assermbly it the base plae

Compress the pressure springa by screwing down (be cover o the base placx by
using the special ser sorew placed through each bole g e cover

Tighten the screws, a [ivele at a ome, by diagonel aclection w prevent dusfurion
Lo Lhee Spver Ser rhe release laver on che evo-bobc with lock outs ansecling far bug al
the edge of pressurc plate

- -



Serew the burs e Lk bolta und procesd 85 lollows, Screw the centre pllar
into the base plate amd slip the distance prece over che nitlar fotlowed by the cam -
ehaped heighr Eingar,  Adjust the beaght of the ralesge levers by scrowing ot un-
Evrowing the bolt nuts unnl the: keight Mnger, when roted, (us) contact the herghear
pont ot the op of the celease lavers,

Beplace xhe hewghr finger and pllar by the ¢lucch acuaung mechansm Goe
el [ 3y amd sorace rhe ¢luieh sevaral nmes by opersnng e handte,

Thix will enable the parts oo aerle down vo thew kufe edges,

Meplace the hoighe fingee and Jlistdnoe pece and readjuat che heaght of the re-
leaze levers chucked for “rom our' Rs netr (he edpe 85 pasaible pa, (F Lhe ccror
1% ragre than 002 . pregs aver (he lagh epote unol s croe withn (s Dglre,
1T 12 important to keop fretinn facings free from vl 0T gresse.

Finally repeat the procedure o make quite ture the releasc levers ave sear-
thZ preperly and gauge agawmn. Secure the lock auts ad g the peleaye lever

Raleasy the setscrews, amd remove che clatch aesembiy irom the base plaie

HRefacing the Driven Plate

[f 4 new complete clurch driven plare 16 ner availahla mew Lmgngs may T tirpad
to the old driven place oo the Ioflaowing mennet,

Each rivet should be removed by uamg deall, The rivets shauld ad e punclied
wil.  Kever ooy new Bicing 0 poaswon, theo if the corract tool 12 nic avellable, uae
2 hluniendey center punch ta roll che rivet ehanks eecurely sgainet che place.  The
second facme shoald then be riveted on the cpposibe s1de of the plate with che cledar-
hnles over e heads wlroady formed o fulling e st facing Tha: pladles
ghauld then be Mot on 2 mandiel between centers and checked Jor “oun ol as
near e adgs as puszible, of the wabbing s more than 0,07 in, press over high
sparg uond on es true witlen Sus Dpuee, 0w important (o keep Trctivn fagings free
from ml g grease,

Refitting the Clutch

Ptace rhe drivan plate an the flywhesl wich che fooger chimbered sphined end of

che driven place hub towarde che cransmisein,
The driven plate should ke cenrrabised by & dommmy drive shafr whach fits the
splined e al the dreven plame ik and rhe pileg bearving aof the flywheel.

- R -



The clurch cover agsembly can now be secured wy the flywheel by means of the
holdimg screws, LghTemng them & ruen At & ome by dtagonal sclectimn.

Trere are rad dowels 10 the flywheel oo bocaie 10 the clutch 2over . Remove 8
dummy shafr after these screws are folly ghlened, (35 b= 4 B4 kg-m D

Refit the teloss ety and rransmis sion case. The weaght avod stram ca the
thrywe shafe andd daseacnen of the dewven platre aseembly

DESCRIPTION OF CLUTCH
CONTROL

I'"he clucch gz operawed from a masier ¢yhndes oy means of a suzpended pedal.
A cylinder mounted on the eluteh el housog 15 Coupled 1o e Shaeh opereting
ahatt

Frge. 4 Ciamposets of e Masiler Cylinder

(1} Push ral assao bl [11] Pisboo celecn SPTIRE

(B Master cvlimder rubber b (L3 Cluch masgeT cyloider dduly
{3t Soeppor rimg #BE" Yy
[F Mevea =ecoodar L p TIME (13} l.em-n wales pelease pin

(30 Secunlury Sup {14+ Barg

] Primary apg [15F Liap ket

7 M srer Lyl pisnm (14 Frller cap gosker

M |el-in vulve ansembly (L7} Cap

(2 el walve spTIRE (LH} Erd plng gask=

{171 Hewain RUMINE seal (L9 Erl pkug

_El-



When pressure to the cluich pedal 13 applied the pusiun of the masrer ¢ylinder
displwces the flud 1o the eylinder and via @ puipe Line, (0 tumm, moves the prston of
the cylimder, pushung againse 1he lewer of che clurch shalt,

The Master Crlinder

The miasler cylnder vonsizes af o wlloy bady with a polished fioish boTe, 3l
rescrvolt with cap. The mner sssembly 15 made op of the puah rog, IRA. 5t'nppo=r
TINE, PISLON, UVUPE, SPolbg Seat, aprisg, velve and valve spoing,

The end of cylmder s prosecred hy 4 rubber kear.

Diemantling the Cloteh Magier Cylinder

Lhsuonneck the pressure pipe unkdn [edtne T cylindéer ol remove the securing
By, then the mastetr cylinder and may I wibdeawn Sompleoe from the car.

Bemove the Atler cap end dramn aue the Epagd,  Pull Back the Tubber boor and
rermave Lhe stapper rimg with & pair of long mwed pliers  The push ool and ring
can Then e removed, amd unscrew che rolease pa.

Whan the push rod has been removed che praton weth cupr atgoched will be ex-
poscd, remove che puston assembly complete,

The aszembly con he separated by Lfting the spring ecat adge over the sloulder -
cd ond of the piaen, Depress rle paston relurn epring allowing che valva sasembly
¢ &lide through the elongared buile al 1he spring sea1 thur releaeing the wenson on
the =pring.

Eznmune all paccs, especially the gasker, cylinder bure and pusion cupe, for
weBl of digwrtion and replace the new parts whare necessary,

Asggmbling

T Raear e assembly well wiel the recarnmended hirake flud, and wsern the
assembly ity the pote of g cylnder end @™ piRean cups Lips 0 The Bare,
Feplace the purh rod, with the gecondary cup ring, g che cylinder folhgwed
Iy the awppesr twng which engages inn che groacve machmed w e cylider body
Feplace the rubber boot and secore the umat by meana b the rwi bolrs on The
Tlange anil refit the pressute pipe union not che Cylinder.

The Operating Cylinder

The cyiimier 1% af anple consrrucoot, consisung of the body, puston, piston
wich cup, spring and hleed screw, the open end of the cylinder benp protected by
4 rubber dust covay. The cylinder o5 mownced under exde of the sTaroing momoT.

_H:":I_



Digmantling

Temove the vubber dust cap from e bleed rorew artached a bleed tupd, open the
bleed ecrew three-quarcars of a curn and pump che clutch pedal unnd all the fLwd
hasa been drancd mnto a clean conteineT

Unscrew the Tlewble pipe unn aoed push rod.  The operstng crhnder cAn aow
bk remoesnl  Remeowe the cubber cover and (f vompresacd air line 1e available,
blow car the pyston feam rhe aide of o,

Framine all parce, especially the eeal, and veplace f woch OF dernaged,

Ansembling

PFloge the seal inlo the stern of e pestoa, with the back of the sesl againac che
plston, replace the springs wilh the kmall el 0 the etem, emear well wich the
recommended [ud pnct ket oitn the cylmdee Weplece the dust cover and mounr
Lhe cvlinder so parinion, making sore the push rod eafers the [ple o 1 he cubber booc,
Sepure Lhe cylmdec weli rhe pisch bolt, and screw in the pape wiusn.

Bleeding the Cluteh System

ARemawe the bleed screw dust cap ac the operatng ©ylinder, open the Heed
scrow approimetely threes-ruatiers of a luen and attach 3 tube immecsmge the open
end ne 3 clean receplacle Contamag @ small gt ol hrake 1hod,

Full she masier cylnder reseevon with The
recummedded flul and by vsong =low, foll
arrckes, pump the church pedal uepcl the fluid
ancckLhg the conramer 15 foes front it buh-
bles. {m a down stroke of the pedal, sorew
up tte bleed soTEw, remuove he Irleed 1ol
and meplace: the dyst cap,

Whes the cluceh pedal 1= depreseed, che
foce e Transied ty a carbon bearimg, and
the Arfuce puahed the Telcase plete

The carbon bearimg has Tugh resistanges
Apalnar wear and docs not peed lubrwaticn

A



Fig. & Cluelck Relase Lever

(L} Corbuo bearng {20 Cyucch Lever
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TRANSMISSION

GEMERAL DATA

i) 4 s1ages ior farward, Loswge for revers:
remobe concvoled
Synchro-meshed foo aneed 82,0 & 4
Type ol peac aynchro-mestied helical gear rvne
A2U-U LIR 320-1 LN
CA010-17 M (AH0110-07301)
Speed ¥ 4,04 ] 3, M
Sk B2 31 & oAl
Spuret ¥ 2 .73 1 I, 4%
Speed ®4 Loz 1 L
Reverse G 4G | 516 1
Py ol leealh of pearc
Mauin drive geac 17 M
baim shalr led gear 24 23
batn mhate 2nd pear Il dal
Mam shafr Lar gear 48 {spur gesr) ]
{ounter drive pearc 3l 3l
LCouncer churd gear 2 20
Counter sevond pear 20 20
Counter firsc gear 11 {apur geiec) 11
Fewerse 1dler gear 13 k L7 {Spur reatk 134 L7

BACKLASH 0F YERIQUS (EARS

May on revoluticnal dicrcetionk

Berwesn mamn drive gesir anc

countst drive geaTt O 07 5-00 125 0 FH2-Te TH)S i )
Bocwreen therd grars 007500 125 prm 41, 02-40 DS 10 b
Between sl gears 750 (253 mon (0 Q0300 QS a b
Recween bow gear s 0,075-0, P23 enmn (0 003-0. 005 in )
Herween specd 83 & 4

Swnchranizers amd muem 0, 2%-0, 1 deman 0,00 L4-00 0048 . )

[ weey, perpheral

pencs of zpeed 31 & 4

Fynichranirers and ::ullp]jng

Rleave 4 0OF3-0, 125 mm 0 003-0 003 w. )
Berween spaed BY & 4

crupling sleaves and magn

drive gear 0 033-0 125mm {0 002-0 (05 10 b

-Bﬁ.




sleewves anil spesl 43 pear

saud e s hatlt splane
Herwesn # 2 syrclicwinzer and
sperd ®1 grar

Lt ween speeer] 41 ReaT amd

Bestwesten sl 13 & 4 coupling

Bestwersn & el w2 vmchroanser

0,075k 143 mon 0 003-1. 0085 i )

MoRIA-0 E2roerry 0L EHIT-0 OB 1m D

(0750 1253 e 400003 10 O3 m )

M avth 4 L23 men A0 03-0 005 . )

hakesr Jigmereyr of leacing
ar redar £o0d af main driwc
gcar

Chiler g of BRaTinE al
fruail €ocd ef rmimaw =hall

Main shalp pilar Teruring

Bu, ol reedles of needls
voller braring

MMa. = heighs of dictec
beurimg

Inacr dia  of 3t goar
twaring holo

Cuuter dia s 3vd gear
bush
[before pressing Lnk

Play of peripheory of Jed

b
speed &2 aenr
MAIN DRIYE GEAR AND SHAFT
B mear bush

Amerdmie nt hirnat at
dwroed play

Inner Jdas. of Fud gear
heﬁr'll'l:ﬂ_ I'wi)es

Churer dia, ol 2nd geac bush

an ol peophery ol fnd
geur hush

Amendment L of diteocd
£ap

Thicknas s ool | ront Fhiewst
wisher oo maAawn shat

—r — ——

Thucknes: of interlocking
eong < d & 3rd gear
mish

21 B2 303 rm [0 RLNd-C /0T 2 an )

[4 450-14 {43 mrmn i) 5695-0 B68H i )
Pl reller boaring

&

dmm & Hoon & LIB e £ 8 L2 )

A3 ARR-AL A0 e @ 31441 314U

51233 3Rmem (L3N1E-1 3110 0, )

U, -0 Frmr o0 3025-0 0055 . )

O Lm0 1059 10 )
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Type of bearing
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REYERSE GEAR
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DISASSEMBLING THE CASE

First drawn the onl from the transmissien by removings the deean plug. The
drawn plug 165 sicwpted beneath the case at Lhe lefl-haned & o,

Cluich Withdrawal Laver

tend hack the ek washer, remoee e out s spomg washer, and sorew the
Iwlt oue af che biracker.  Yhe leg of the.cluch witldrawa] supporlt brackst on the
sreting pare of the car os threaded, do not cherebpes, [0y e kneck Lhe boll our, nr
e chremded w che suppost bracker wall be stripped. Serew the bull pat, Detach
the tubkber durt cover arnund che wirbdeawal lewet tonm withm the clutch howsimg

Cross Shafl Levers

The craas shaft levers ace posiicaed oo the right-han side of che vase of
eranamieldl If che car bas eighr- hand areering, and on the [&-hend side of Lefr
hand s1eering.

A coteer pun, spring waahor, and nux, Secures each Iever tols shaft,  Afrec
che nas and washers have been removed, the pinsg may be rapped oug, and 1
lrvere Nifted off the shalhis,

Xide Cover

Holding the side cavar in prawaan ave SeT- lal1s and sel-serew with setrated
wachers, all of whach must b2 renvread, when 1he cowvar S 12 tgkan of[

Change Bpeed Tross Shafts & Seleclor Arm

Once chte sude Covar an remewed Ixah cthe selaciur gem and change speed lever
¢Toes Bhafts can be drawn from the case, boinging wath rem rhe change speed
gate. Gentle PLrERSINE PEISUIR My be ece s53tw o assisl cemowal of the pawe, as
ItE TEinded ends are & [IE-_J:I: lee et che misched recesses ool he sele cover seat-
ing.  After wichdrawal, rhe gate oon he threades: off The sglecivr aom anl change
rpecd laver, AL s stage o shates, oal seals, and Telr wasler s c=n be wikh-
drawn iToin the case o che opatanng lever swle.

To reonove the selector acm the shalt, tap ot the securmg, oo, The engames -
menr lever 1A anchnred anoirs prvon by a nut and bl silar e povel 15 connesse:
to ke crose Fhafc.

Front Cover

Beslegse 1he fronl cover soiualed wathan 1he hargh housg by cemevinpe the nucs
and spring woshers. At this stage of dizacsemblhing do nat aitempt o cewee the

Cowar gnd [cont washer
1l operategn will prove aigier of the shifo fark aglecror ods: e repped Tur -
warcl, Lhs puishing e cower oWy (roun the casog
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Sclector Rods & Forks

Using a soft mecal deifr, tap forward fuc o bt destancs, each of the three
rode, amd prise out the keys which are fied o prevenr (he pods [Tom turning.

Merw Jriec each rod forward, clear of the fovka and excract them [tem the
vaes. Llare should be exercised inoorder not o lese the sprosg Laaded ball fied
Lo each fork, Lift out che three forks, notng carefuily thelr caspective s itiony
b asm1Ek reassembly,

Friung behind the third spesd iork 15 3 distance peece wlach mmosl ke relrieved
Prirn Che case wlen removing Lhis fork

Reverse Liear

N lug, which o an enocgral parc of the main casnng Inciares (e heoward @l
of the reverse grar shaft,.  To socurrc the shaft in posinioh, o =2Cpin 1S s0rewsl
Lhraush Lhe lug Juwealing 1o Lkee haft, The setpn 12 lacked by A cak wisher,
Sicnghtan the 1gh washer, celesgye the setpin, 1then cap forward and rermcve the re-
verge frear shalt Lol aul the Teverse rear,
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(1) L ronng Chanps spead totk [L4% Seleclus cness shalt leser

_  wssEmbly 1Y bk pin
12 {hange speed 4 roxs shall 1Ry Plane, lock warheT & plous e
131 Clange ~peed opeshng fork (171 Change specd gate axeembly
{4 Change spesd nperaing fork {IE] Kevoree fork

{31 Fulerum pan {1 Reverse Fork rod
i) Lhange speesd Cness s hatt {1 Clock hall
Lyl (21 laxcking hall apring
71 otk pin 1221 Furk rodd eckimg <omp (gl
1% Selectur shalt assembly {251 1ork cod Tocking scoap (small}
1 Heleciur shatc 174t Dozl & secord speed furk
(Lo Taper g t#5)] Firsr & mecond speed [ogk Db
{k 1) Selecrar cross shall anner tEp Tlurd & Fourch speed fork
l=yvear 1Z7) Thicd & fuurth speed red

{021 (rpgrp ghnke ol Seal
[13] Felt ring

Copnler Shaft & Gear

Lo 3 saft moral doft, drive the coanter shaf
fopward and out of fle case, whel (i SounicT pear
cluster and twer thrusl washers will dvep o thes TxrChm
af the case

‘I'nesy peacs can only be Tl Tewm Lhe o ACIE
when the menn aned drve shalfts together @ith Their cex
speclive guatrs, have heon removel

Femowe the peedle roller bearing witling The count-
e FEAT ClUSTer 10 18 MEUSRSATY na break the retammg
pirclips belare drvang ans the bearing wirli a sulLable

pnecc of metal Laking

Main Shaf.

Toe main shalt can now e witherawn Trpm (e cansnnSswen CeSIng T FoImve
the gears from e main shafo st slnle 0 che chird and fourzh speed synchroni=er
e memnbl v, then witl a prewe of wire inzériad thruugh e ole 10 Lhe gear cone, ue-
prean the small spreng heedec plunger witlch Touales ehe splinerl washer 3 tke Torward
end of the i shail, Laraing che washer mto o wich the sphines Thes 17od and
second speed conslanm mesh geurs, magerher wirh dhelr commin phoepnae unze
slrewe, win now by pulled over 112 stec] plunger and g cledr cf che st shaft AS
the phosphor bronse sleewer @l [hEIT comaman driwing washer ace @ nght M1 on Tine
shalt, che shart slioudd be ipareased an watm o] 10 ardeT o espand the sleavas 5o
Lhar they will slube aif the shait, #hen rhe seconl spzed gear ¢an be removed. Take
ot e stea] plunmer aml Spring

Hoxl remnee (oo splued washer saperafing tie encand epecd constam mesh geac
aseemzly [rom the fursr gear unir, and chen slide she irst gear nssetnbly Trees ol the
main shatl.  To release the speedorneter wiecl from Lhe main slinfr, straghien che
rab washer #nd upscrew 105 sScuning ook, then sl th spoodumeter wheol ol che
shaft  [w nor lose 1he key  Take nff Lher distance prece, and the ninn shafl bearng,
can be separated [rom s housibg after te i has been presed [oom e shaft
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M, 4 Compensiils of thet Transmiesiem

{l1 fiear care froot cover {23) Syl REORLECE Spiineg

(2 Fol o gasker {141 Ral

(1 Mamm drive guar m {23) Muin xhall beacing relausze
[ l.ock washer LY L Y
5] Mun droee gea beacng {db] Bearing retaner lecator

61 mamn drive gear 2% Ky

471 Maan shah pulon beariog, 125) Mun shall spacer

2] Triyd % fomrih apesd synehrnnieer {29 Spaesd meler drive gear
Bl M Maim shel Lok waphcr
90 Fhird & Frarch speed synchrinie=r ik Blawn =hal oor
Ellk Gy kg pog
{10 Tlucd & Ledrrh opeed synchromiz=r (3 Locking peg spoing

lieh (34 Counces ahalt geat
(117 Flucd & Toacth speeed sy hyangzer O350 Chionter shall needle cakler
cimg [k Counier uliafl Troakd Clhiruse
{12 Baun ghait washar
{13} Firar aperd gear (371 Counlec sbiafT Tibap cing
fidd plain shaft ecrmd speed gesrc (341 Caowemetr shofr spncer
(05 BAdin shat rfurd spesl gear (At Coamer shaf
t06) Mdaim whaft Teomnt thrus washer [ Snap g
(L7 Mein elatt gear third spesd bush (1T Meedle roller
LA} Mnin shafl cntcer Lhragt washer A1 Hear 1wdat s aaker

(L2 hlain phialf gedqd RCCond gpedcd Bosh (3] Aewsrse shaf

(10} Recnrd kpeed symcliconizer riop {44] Heverse gear bual:

(311 Muwin dhall rese IDREL washet {45] Reverse g=ar anrembly
[22] Second speed synehTranizer hubk

If i1 15 desived 1o dismandle Lae (ourth and Third spoed coupling skesve, ar
thie Cersl fpocd goar,. these von b pressed clear of {hear splined syochroaeers,
but carc must be taken e teloigws The Thees balld and aproxps an eacl assembl b,
Take oyl Lt mazn shalt Troar nesedle trller eariage froan the end of che drive

LEar shair.

Rear (il Seal

Thex el seal 1= situaccd 16 ihe o nf che reat cover and shomld nol be Jrs-
mamtled unlesa suspecred of leaking., It 16 almost impessihle o take aff the xeal
withaur damaging o, conseguently a new cal seal shoald B fieeed of the old orc has
leen maved. It will be sesen that the o seal hausng 12 poched nto posecon.
‘Chia £an b remowved by weng o ponch wed hammar.

Drive Gear Shaft

Befare riving the deive akaft from s posiion, LN The counTer gears, now 1n
the beftorm af rhe case, o chear the drive shalt pear. Using o long denly, inserced
through the tnatn shafu npemng, deowe the ove shal® fprward, Coplere wich
bearing and cieehp, from the case.

The counrer gears may now be removed from che cage,

T'a remipve the bearing from shafr, knoek back 1he il lacking washer and un-
gurew the shalt ut.  Thie nus has a bef-hand thread,

‘I'he bearng can now be driven (rom the Rhefc, preferably by Testing the cicelip
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of the ourer race on the Jawe of an opel vice and drpving 1he shafl dowmward.
st a hude or lead hammer for che operateca, g% gread care musl be cxercised
t2 prevent the end of the gear shaft from apreading.

ASSEMBLING THE TRANSMISSION

Syachromesh Suk-Assembly

Duting manufaciuce boch speed gear and 1he third smd fourth epecd coupling
tleeves are eact parred with the1r reapective svechomeers  Ooly macwed paus of
these parte showld ctherebare Ormed.

Speciel punles are avalloble o facilitate the reassembling M the thres balls
Al sprmgs mlo the smmchramzers. The gquide 15 of rhe sapve dlameler as the coupl-
mg, sleeve as shown g, 5.

The guade s slipel cver the synehronizer and turned voul che hole conhe des
Wilh rg wf the Lhree sockets, A sprng and ball are chen placed b peysitian, the
bl deprassed and fe gude rAaated o sach spong end ball 1w wrn unod they are
all depreszad. The gundes 15 then pushed further along che eynchromzar splines,
Fodlrewed by the cpnapling wleswe,

Az che couplang sleeve ceplaces Lhe gunde, the batls find cheir careecr Incatum
e the coupling slaeva, It xhauld e nates! thae che cowspling sleave has a muci
graater depriy of Hange v vns side, amd on reassembly thia should fall towards the
rear of tha bex, o gddigion Lhe okernal splines must be correcoly locazed oo allow
the baulking oing G pass theough the machined grooves berween the toeth.
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Counter Shaft & Gears

Firec lncare the two thtuse washers oo cthe counter geavs, ensuring that the
Yarger waeher 15 at the Fronr, amdd then place Lhe grir Clusier m Lhe gedr case,

Check that tlwere 15 end play Ric the clusrar idrs of borween L, 4- 00 06 poeg
O 1 5-00 D023, awd remedy of secessary by MUt w Vhicker or thinner rear
wazlber,

Thickbess of Front cheust wiagher
G- W1-30% mm @ L54-0, 136 . 1
T'hckress oF rear thrusr washer

S F0-3. Sl own 0, 1360, L1540, )

4 IL1-3, 588 mm b L380-0 156G 1 }
4 NAS- 4,04 mm ], LG1-0 (60 m )}
4 1664 4D mm 0 LHd -0, 164 0. )
Th 44-00 0 gm (0L 001 5-{n §H2S im, )

Temporarlly replace the coulter xhatc a1ch a thn rodd which will recmet the
gedr cluster o cemmm out of mesh wirh the mawn and drive shatr gest s,

Dirlve Gear Shaft

The ball journal bearing il now be drified on to the shatt, witl 1ts spring
fing away from the geared end.  Pngifiun the geared end of the deive shaft in 8
duttirney Ard and 4rh speesd coupling alesve, put the waslier avor the Peapinge, tighton
tx nyl ganel lock i an posctaon,

Srnéar greasc wn the end of the shaft, where the magn shaft locswes, then Logd
the LB meelle rollers so that they adhere i pasition by Teeqe Of the ErEase.

Tirn the gear cagiiy W ensure that The couneer teeth are below the drive war
ahafr bearing bousibg  Faalure 1o de s wil cesule m danags to both the counter
Rear and drive shaft pearéad ende

The drive shaft can ngw B drifred inTe pesition from the <hiteh hoo EINR ehd

Eusure that the epring Ting resesiars properly in the racess on the gear cuxe

Maim Bhaft

Press the maom shaft eenrer bearing complese with hoezuag oo ta the shaft From
the rear, The bearing muost ke preseed fivmly against the shoulder of the cenocr
gptmed poetion of che shate.

Laghaly «uh the ghafr forwerd of 1he bearing and cefu the firee apzed wheel
aasemnll v wilh the synchronzer nonting forward

Refit riee thrust washer on ro 1he shaft fotlowed by the Tuulking ring.

The plusphor bromes sleeve which Carries the second gpeed 15 a Taghe (o on the
shaft, there 1t trust be Bret immereed n warn ol and then sld o9l positan on the
shaft. it the secant speed wheeol over rhe sleewe, then the driving washer and the
seod brooze sleeve wineh catriee the thard spead wheel. The twa slesves gre
lowcken] togetiver by the droving wagher,  Mow posiion Ihe third pear over 1ee s |eave.
Plave the spring and plunger intothe hole o the rmam shaft and side the splmesd
washer, Depresa the pluhagr with a piece of wire Mrough the hole i the tnrd pesed,
ard shide the splined washer gver the plunger Then turs the washer for the Plunger
Cu ergame with a groove 10 the wozhar
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The geacs are mw areembled on the man shah and there shoubd be ond move-
ment for the feest specid gear berween Lthe centar bearmg and the keyed waeher et
tha rear of the gecond speal gear. Assemble the wwo bavlking oings oo che thurd
and e apesd eynchronizer and voapling sleeve

Wien Fiered to the shalr, the large bnsg of the inner splimes of e spcheaner
MUAT FACe Towards the Tronr of Me box Aleo note thet 0 each case L poanted ends
of che baulking rigp lugs (oce inards o the symchromears,  Shde e chord and
fourth syrchromaera abhightty forward on Lt shafr re cleac the couner gears and chen
carcfully muade rhe main chalt asgembly jnin the gear casing.  Wien the hovsing
surroundiiy, thi mawn chaft bearting ws Maah with the goar casing. Lhe counlér shatt
genr cluater should e arsed ime neeh with the gears and couater shall wled anl
ficred nee postbhivn. Thes lapped end muat be flush with the gear casing

THOM LIRS '-'l'ﬁEHEH: THICK. WESS
A224d RYAL _- A UP5-4 001 mm L 1564-0 1375 i )
32145 MT0] Ud, 1- 4, (5301 mm {0 158510 1395 1. )
A22%40 267401 LA O 102 g 40, 1503-0, 1614 gp )

Reverne Gear

Befll 11v2 1 @VETSC Eear (neo [ peae casinf wich the large gear L Uhe cesc Gl
lha reverse gedr shall before nsesning and sccure che shafl il Jacatisg g and Tab
wiashet

Selevtor 1Rods & Forks
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Befere commencing ta hcate the selector forke within e gear cese 1t 12 advigs
iille we pere-load che apring and Lall inte each fork, and wath the ap) of a piloc bar,
©retarn the speing and pall i pesilion uatil each furk rod has enered 15 correlanve
Iark,

Warh [he pedr m the neutral positien, firet fit the firsr speed selegtar fork and
tien lowate the thard and fourth speenl fork,  Wow gap the theed gnd foorh fork rod
thranigh the casing.  Connnue tappuog the rodd thoough its Tork wnol o reqehes ks final
positiun Mesr lucale cthe reverse gear ferk apd thew enver the firac and secon selec -
Tar fork rod and the ceverse gear fork rod, theaogh the casing and 1o their cespec-
tive forks. When driving the fwrk rods hele pememier ta retreve the pilot hara gz
they lesawes che forks  The key ways 1 the rod ends arve off s, and when ficed che
narrow face should be ar the laatam,

SELECTOR INNER & OQPERATING
LEYER CROSS SHAFT

Wirh rive selectur lever (Figo 1, B), pinnod mo ws respective crosa ahate, also
Change specd cross shafl l=ver assemby, covered o ms uwn Cress shafr, the owo
ehatca ahould be pasirumed o the cese with che respective levers neircet o the 2ide
cover opentng,  Mete thal the eelecler croas ehafr rakes the forwanl posibion 1n the
case. At che same rane thal the shafty are placed iniha cage, the change s pecd gare
ehocubd be threaded aver the [evers and Lhe whole agacmbly put 1ola Ltha case as ooe
wa.  Tho gate 16 Joraied 1h posifign by s Tounded eode 1o the maciimed recesses
of the s5ide cover seatng.

Before Otong the levers, The il &&al and felt ring muac be fitted oo each shaf
inwhet order, The levers ate comfeced (o LT respective shafr.

Side Cover

Secure the side cover INTa pORiDcu by means of the bolts and acrows, ensubig
1hat the suwde cover »5 JnTacL.

Front Cover

The fronT cover and pasker should now be poenaned aver the secueibg sluds
and acrachad by rpeans o fhe seven nuts and 1ock washere.

T
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PROPELLER SHAFT &
UNIVERSAL JOINTS

tLh
(2}

{4)
{5
Lot
&

Fig. I Fropeller Shefif & Joinl

[ust cower [
Sleave wnke EH
Journak L]
Cnl Beat bearng rerametr (FL}
Ik siemal [y}
Dearing asesmbly [
Gnop ting (141

(L5
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PROPELLER SHAFT &
UNIVERSAL JOINTS

i ek Litsh of 5l pdve _1.-1:qu_-. spline 0,1 tnmn {03 JHM 0. )

Amerdment oot of dickeed backlash 003 mm & 92 0 )
Crleer diameter of univereal (oinc

jnuznal Ld, 72R- 14 ¥ 25 om0 A80-0. 52% 0. )
e D of Bearing Tace 12 &L8- 19 a3l o ) TER-0. 76910}
Mumber af enllee of bearing recdle 23 Tereach bearing |:
Cuamerter 3 lengrh an diceamd

T ringe naed e rodler 2 38 mm & 100 b |
Hua-iear 1l zhall Lesacthar O 4 mm [0 315 anc ) :
Vipgho g teegue of cranpanean

lange nuis 1212 T1-1bs
Churcr dua . GE B rnm
mpue e . 3
tengrh (batwesn feunt & rear joint) L320 mm .

Lahbrication

Ao il mppde s foed woesch center spekr o luboicating ohe bearings

Toe cencral ml chatekber s conmecied oo oac EBule ol reserwencs and b che needis
ridller benrinp aseemelies. (Fig  #)

Fhe neerly toller beacings ace O.led woh ol on assembly  Oul froms the cranse
M550

Lubricares Ll shirhing splhimded joue berween poonpellar sha gml (e bransmissien

Bufure relicing che nropeller shall ta1he trenstmissmn cage, smenr the splmes
wilh the o1

Frg. 2 Labiivaltng o
fid rer el Jodmd of tha
Propetler Shari

1l] FTopeller Bhais
121 Umiveresal joimt mpple

L -



Removal

Remove che rear peopellar khan [lange from the pinwn flange of the rear axle
by Leking out the securing nuts, bolrs and lock weshers.

Flace 8 clean tray under the vear end of rhe gesr bux o collect any surplus ol
thial may deam off.  The aperator should now cake tee wegght of the propeller shafc
and then draw the splined end et of che tranam | E%gn-

Dismantling

Clean away the paints fcom ell the snap rangs and beating {aces, o eisure
CASY CKIFACLLON of The Bacakgr,

Feomove the csnap rings by preseng these ends tagether amd prse out w1th screw
driver,  Lf the ring Jdone noc come ok, tap the bearing fxce bightly 1o celieve the
[Iressuce agmnet the Ting.

" Ihld 1he splingd @nd of the shaft 1n one hand and tap the radws of e yoke with
a lead or copper hamtmer, wikn the bearng wall begin to emerge.

If defficubey 15 experienced, uge & smell bar e Lap the bearing from the inside,
taking care nat to demage e tace dsell, ey cacafuf nol to lose any of the needlea.
Frpuat thas gperation the other boaning and the splined yoke can be remnved

from the spiler.,

The same procesdure can ber wteliesd to detach the other speder from its yoko.
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EXAMINATION &
CHECKING FOR WEAR

When the propeller shall haz be=n
W wEe Tur  long Ome, the [urrs mos
Iikesly ter show 5ugng of weat arc the
bearng eaces and che epuder journels

The complete assembly showld Bu
Tencwed 1F boosenass ar sLreéss marks
arc chserved, 38 o0 OVersEe goarnals
or beartngs are poovided. 1t 15 ezacnnal
that bearieg racea are a Lighe drive fic
i ez wirke TRURLS.

Any pwuldy 0 che Trunwa bearing
Taless npdicaces the fitung of eew yokes

The straghtness of the Bhalt 15
derermined by measurimg the offcenter e
deflecticn of tne shall mm realwon with
a dial gauwpe applizd Both emls, B The
daflection exceede clearas:e hanl, [.2ss chan 123 mm} correct of teplace che shalt

Reasaembling

Sea rhal e ar1lled Boles m zhe journals aes clednsd oul ared FILLED wilToe]
axsemhle the needle roilers 1o che beariy raves awl M0l waeh e gl Shauld daft
culry e experienced an aseembly, smear (ke walls ol the races wil pecrmleum jelly
m rerawn che noedle rellets (22, Woes Jon place fngert the spoder n che yoke and
tap the beariog in poseaon wilk g fo ndsed dodt smaller io diamecer than che hale
in che woke, It oas ssseninl that the beacang vaces avc a Lghe drive Ot n the yoke trun-
mons  Hepea 1S opararian for che ather boanags.

The speder puuenal stoulder should be coewsd wilh shellas pror o aing she ve-
lawners ) ensure a8 good scal

[t rise eane appears o bund, Lap lighlly wilh & woden mallal whach will relive
any pressure of Uw brarings an the and of 1he oernals. TS advizable oo renew
cork washors and washer retaingcs an speader ouenals, vsing a tublac Jdodl

Replacing the Shaft Assembling

Smear che propeller slaft aplincs with ol and shadd e Splaes e mesh wilh
thase of trans=misseon manh shaft

Wipe the Tear commpaninn flange and flange woke facews clegn o cnsure Thel Lhe
pilat flanee Tersiers peaperly and the joint faces bed evenly all around and secis el
locke them an porio [ s sdvisable o use new lock o prsioon s adwvisable
Lo wse e Lock wakhars.
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STEERING GEAR

STEERING

Ty
Ciedc calicn

Semiexrernnl tnesh worm and roller
PF.3 Lt

WOEM GEAR

Thiwwkness of adjusong shim
lar howsing eod play
shemn fer adpsong frone cnd
ey

Shim [or aljusling Tesc end
hlew

[ermier 1hsl gnce

[Lewc Emg .i'|||5|-E

E-T;ll'[lng Lo fior r'E'.-'-:‘|I1.-||1_|.g
weoren Shafr

Bk Lii:h harween warm K
raller

Taghtemby (Orque far Cover
nut

lioller shutc o
Gedr bor N halis

0. FaZ2mm 10 0% m. )
0. 254 mrn §6. 910 .
01X mm 0 (K5 o )
0075 mm 0 03 . b
0030 mm 3 OO n. b

G2 mm 0 0J0wn )
T 12 mm (15 10}
O35 mm (U O3 . b
1 O3 o (L O0Z n, )

3 mm
40"

0. BB-0, 15 kg,

4 - €l warkL G wp cencer of gEAr arm}

25 kg-m
14 kz-m
d.o 0 kgram

The rype ol sreetuny Feas 18 worm amd roller and has the doum type of worm
geat ot the lewsast end of mawn sreering ahaft.
The manh sreermg shafo s wcased 0 the [acket tube, el Lhe steerme wheel

1a fuzed with ar the top =nd of w

The woartt, gear ner locks wikh che reller which e fixed om the caller shatr
and works upon i 1o ouen and through whuch otne the sleermg arm around the axle
af ahalt gt the aperaton af ateering wherel.

The nuciapn af the steermg arm e cthat of back and Eorth i fronl of dreg Lk
pitd papns e spndle avcond che king ponowith the connecling knsckle aorn, Lhirndgh
which ehanges the hushunge of Ironc wheels. i
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Tha riller shalt 1teelf 15 supported by the pwo bearngs both $ides 10 Lhe gear
hoaerimg.
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STEERING GEAR

L] Cogplate=cord with contpet
I." .ﬁ HOH-GTath plats
s mum_."f, -llaes
—B-1111k
J-16kE Yo begriong whim
ANLTE- J3I00 -

Shpering colupm
vomplata -
0L —T

[Py ]

Haa-3aann

£ M-I
—ihmoaz ) TE

;\_";/;;"'f “N:-:'E:
; ' I 1200 ?
& e P

Raller sbaft - ;
18100 020 —, oo m F
| Aty 1 ".‘llllll‘ Z
'E':h- o . =4 .
¥ g % Rallar shaft

"-"J-‘I'E'I"
!

sa301 ; \“ﬂllar Elha.ft ndjuat-
H1n3- —_—
Gkl

{ma-mnn log ahim
AR

o 1 /

@‘——ﬂ!'ﬂ LI
] Lrrepleye dgrir ot ing

Q Hdidin a0l (L H vl
@ 1'1." — gdar1 9200 1H K oppe-

— AR -FENN AP
floaming buosh
ELN-

- =lawar

A %

#8037 mw -
(- | FT - a ¥ 1sLE _/

Housitg covar, feopt (L1

! L35 312001,
U "0 Himg houa=

'iII
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Assembling ang Inspection

In cage the replacement of pares o required due 1y the defacements and damegee
of sreerwng, gear and bouring bueh, dirsseemble and adwse o the fullowing arder,

Dismonniing of (he Bteering

Ly ‘Take aff the sieering winel,
Bull aut the theee screws of 1he back awde sIPCring wheel boss, hen take
ff the: horn burtik retainer as well os horo Bem, Afrey BANCEOWINE nd

takig off the wheel gut, pull out the steering wheel with che sleering whee|
Fullec,

' Dwsconnect riee clamp an and wnoer 1 remote coneral rodl which s Nixesd on
\haz jACKCT (Wl after uRacrewlhg the arearmg jacket clamn bolt under the -
strument panel, and diaccanect the horn cord

A1 Dirconnect the steerimp pear aem wirh e dreag link, unscrowing the end plug

at the Sule of aceering gert atm of deag Iink, thus 15 vaken off fram ©he goar
2ETT.

41 Take off rhe fizing bolt of s1eeting gear hue which s fised with the 3ade mem-
bBor of Peamme,

Jr Full st the s1gering aazenbly 1o the downward Jirecooa,

Digusaembling and Inepection of 1he Stecring Gear

ATrer che 6Teermg assembl v 15 disnoonoed and che Eear ol e oomplete |y draimned,
the steering gear boo should be fixed oo (he vice gertuap, ther ereering tule on lovel
1} Lakung off the sreering gear arn.
Tuwke f the nue of Fear 4rm and rnller shaft cover and sETihe ol I-J,Eh“:r' Lhe
the balt, then pull the pear arm oot nf raller shafr

21 Dasthyuntmg the bousoy, cover and e oller shaft assembly
In diamrunting the cover, the column jackel sl roller shal ARFUmMblY alter
LRSCrewing the three nute, the adwsing shem of e bousiog geac musc be fan-
dled wath care noc e looee e,

31 Takang odf he bouzing end plare
Unzcrew the theee nuts, st the front gnd of the houring and thev shinald glso
M hamdled carefully nol to loose chem,

4} Dusmounling and inspeciwa of the worm $hafl ool bearing
e tnun shaft could be dismonnced together with the ralle Tiring assem-
bly and upyper Bearing corn iy faang the whesl nul on the op of hon shaft and
striking wal Lghtly, withaul damage.

1 Take the colwmn jacket aur af the gear bausing, Thus the gutcr lace of upper

heaw g con easily be dismnsunian), The Bd|US1 Zhon rou st be carefully hendled
nod W louse them in wakeng off Lthe housibg gear,
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) Inepectron and adystment of dear housing, calumn geckec and feont cower.
Adjust the sieerng Zear by changing rbe tatal chicknees of che adust shums
of the worm hearing so that the slachog torgue for revelying worm abailt s
0. 08-1% 13 kg ac the circum ference of eceening wheel,  In thus cese, tLghten it
with the end cover by applwvng e ' Ting Lae the said ring h 2- L. 1 mm
chicker 1han the osed shams

Andd furcher aduet by changing the chuckness of the werm kearing adjust stoms

exchanging the tear and Eoonr shumes

71 [mspecoon aol adjustment of che reller shali,
The sheft wzelt should be clwerk gl ceplaced wirh now one when 1o 15 worn (ut.
The toller shaft assembBly should e replaced i a uoit 10 ¢ ase the oller pun
becormes Jacse and Jemages or defocement of sucface of rollec s found, The
replocement can bt hmated o the worn out parts afler disaszembling
Fo the vollet shaff ro the waar ousing aller msariing the adjust shims e Lhe
adjuar szrew gnd adusnng sard Froew Bo as e @rd clearance along the roller
ehalt 15 bix T L AR =00 03 mioe wih the =himes,
The hacklash ot the rop of gesr arep s 7o be -0 2 mmone e vecucal rolling
venter of the roller shafi amd lock the nut op alter combicming ohat che roller
1% smcachly tollimg rweéar the wism gear

A1 Assemble and Cusassemble of he Limkage
The punr pacts of the Linkage are ronsrructed wilk the spring sheel, spring,
plug, and ao dorch, and thes gades muer be conturmed wilh i aswembling (he

ulllL.
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Fag, 3

tWhetwise, the sptug would Dot acewn Hesides piving 4 shock 1y the eurry part
LI Ahe unge, woaring met bedh the steering gear arm snd linkage of 1he steering,
which Fucthuriy will be 2asly pullzd off endangering the opeTacmm.

I 15, thereiore, wnportane o <ok and 1o Eer asate the parts an szaembling
when disassembled.

[nspection and Adjustment af ler Asmembling

IL v impartant rhat the center of inrerleckag eolber 15 located in the cenrer of
WaTm gear.

The mapeciuon lor this should be made 103 way as Lo make sure of rhe aqual
Londitione of hacklast at (he position of Bteering whest when terned fully oo ledr aod
Tight.  In case the backlash diifers, grearly, the wrecheking posinon of wutm gear
must be adjusced agan,

The carvect kacklaxh al the bech enda of worn peat slould be made sura af,
after putring e mare shim in the side of largesr backlish at the gear arm and inr
equalizing, pull nar rhe stiee on e opposite 2ide and tghten up the bolt again,
adjusung wich the stuon o front of and the slom behow e pear houeng.

The backlash ar che center locking should alse be checken| and edjusced, 1f
NECoE2aY y.

[nitallation of Sieering Wheel

M2 peciion by sievring wheel
The steeting wheel ts oelativn-locked with the shatr and of may a5 be fsed oo
rhe forwerdme direclion, tghtened may as well be frved 1o the furwordmg dicoction,
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tighrened with nues.  The standard revelying weaght geavity of the wheel on The wheel
cun eaecle, &s for 86 11 1s oightly assembled, s 500-T00 gr. . measuted hy the
apring acale,
Tho play allvwed an the cavele of wheel s 40-3F mm,

Installafwat and adjustment of Tron butlo,

The tarn button should be mstalled in a reverae arder of Jismounting-

[napeclion znd Adieeimenl of Steecing Fixed on Cur

The wspecnan and adjusiment of the aeating sysrem nstalled m e cur should
be made 10 following erdet

1) Set the cat on the levellmp plave wilh (b foont wheele aed w the forwonling
dareeiien,

Take measure of the posttaon of lewer part of wheel and ube with the Oingsr
of one hand, Apwn the whewel W et aod copht oo the exseor of wheel's play by
gnather hend. When the whes] myvas up and down, chere should be Togmd a phay
i rhe worm bearing 1o ke dicection of axic.

Inthis case, the (g Bolcs i fronc and cessc {upper o lewery of gaar housimg
ate looste on Lthe bearvilg 15 woTn out.

The shin should 12 pull oif inoa way as espianed @0 che vwerm of weem Teaciog
and the atpstment should be meile a5 eaplieed o the nem of inspeciun and
adjwstnest J7er ussembling.

1 In cafe the oller shaf moves o the durccoon of anle shafl, as che wheel
apined hardly to b=t and eeght, the coller ghaft edjustny screw 13 loose.  The
wdjuatment shookd ke carcmd wo1oway as explaingd i adjoscorent of the poes-
T of steerime Tollar,

1} In cise Lhe veller shafc =hakes to lefo and reghe, e rollar shafr or the bush
a5 work guT, therefore, they shembd be roplaced wigh new ane and adjusted,

4) In s case che fusing hul for fear housiog Trest a0d rear {upper ur lowet )
1R looee or the bearg 15 worn our, For which the ahim should be pal led ot
M B way as meotianed i he aem of worn beacing aned (e adjuscment should
be made as mapaeiion and adsiment atiar aseemblmy.

51 En cage che voller chall moves ra the axle ghalT, by returming the wheel 1o
Iefr and Tight, the Toller shaft adjusung evrew 15 loose, for which e djuse-
ment stould be mate woa way a3 explpmes) o adpstment of Lhe @it of
cresring roller

£} o cwse (he 1oller shaft tTembles ta left and Tk, the voller shafl or the
bush 15 worn gul and they should be replaced with new nne and adpaseed,

71 Take olf the drag hink at the end of accenng gaac am. o case the play
shouldl be Fouod by haldmg the artn and move 10 freangly back 2rl farth, the
becklash of roller snd worm gear 1= wo [arge,  The sdpuetment for g
should be done 10 & way as explzined 0 the abuve R2Coom Setting Lhe STESTINg
wher! at 1the center of turang o JefT and Tigh.

Bl [n case the operaticn <f steering wheel fele heavy arl becomnes light when the
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front wxle v jacksd up, the trouble 15 wich the frone axle syenem,
In creze rhe wheal 15 sUll [elt heavy even when rthe frane axla & jackad up,
the wrouble is cannecoed with the frong 4xle.

W Wheo the front axle s jacked up, che imspaciion of contectimg and tightemng
perts of tie-rod socker, nackle arm, drag bk and the aceering armn ahoyld he

possLble,

111} Hold bath the top and down end of Tront wheel aiod wove 11 strengly, and the
prn wiold rattle of sy, s wedl g the looecnesa of che whesl eluyld e foand.

Adjusiment of [dler

After bightenwng the 1dler shaft out under che torque of 14 kgm, adjuar the idler
g a5 The iemnson from the idler body fraree Suing plane to the wdler arm lower
end 13 w1 be 157 roro by turming the wdler ahali

THE CAUSE OF TROUBLE

The cauee of the trpuble cansed 10 cogarde wich ehe RTEEE NG 1H EsETREION, 1S
cloaely conneceed warli Thase of the front axle, rhorefore ot s haed 1o mdge then
eepatavel v

The following are mam trowbles caueed 1n BLEE [ |1E,

[leavy and difficult aperation of handle,

1} “The oal 1n gear box

2] Adpustment of warm and tallec 16 poor,
3 mage un vorn of worm beanimg.

4] Hard locking of coduimn jac-ket bush.

% Seering shaft or cubc 15 bended.

Insuflicient Amount oF Turning
1y Adyustryant af worm and roller s poar.

2} Frung porr of gear howsing with frame 15 [ooEec.
3y Locking pagtus ol reller shaflt aml stescing orm 15 bad.

Unsteady or Trembling Handle in Mollon
1l Too mweh backlash of worm and roller (wheel play 15 1 largel,

2 Wornm bewsring and roller shaft buah 1E worm oo

3 Looseoeces of each bolcs on gear housmg,

4} l.owvseness of Dxing bolis for frame.
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Noise in 1he [ear Housing

1¥ Backbash of worm and rolleg.

2} Insuffcient gear ol
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FRONT AXLE

Mg, I

FRONT AXLE

DISASSEMELING DF FRONT AXLE

Mesassernbling and diemounting of the Tront axlc ahould be carried aut in Lthe lpl-
bvwing prdec 1l requicel an case that 1t 13 bemded By che vinlent ahnck or with any
chier redson,

L} Linzcrew rhe canneciar of the braks hogse for the lcont wheel on left aod rughe
at the zide of Eratne.
21 The rrund axle unit can be disaseernnded furcher ar ollowe

Taking clf the cover, looecn the apindle ouwr afoer the hun cap s caken <l e
can be casily removed fivso by appeng Lghtly acound che cap and pey with the
sreew driver,

- ll{:,.



Take abf the Tront brake disc HEs5'y.

Mull oot st the machine screws mod afrer rakg off the ol cacher stk
1the packing, remuve the four e screws which fived the disc 1 oe spamdle

Thus, the disc ags'y gan be dizmounced

Lisnominring of che e rods.

Uhe e vl ass'y can ke dismeunred by digcounecting the stud our of che rod
cocker wn the both gnd of snle cod.

Takmg wur che spindie ol the axle

The king pm must b pulled aut hest Pull vt the kang pin lock bole and
take of[ the spnedle plug e 1he epiocle by 3 graver.  Siooke dawnwards thw
king pi by the drafe and take off riwe plog ac che Boteomn

The pin, thes, can @asily b2 remowed  The spindle con be Jisincunied wirk
the speendle sham and Thruss washer nssembly

INSPECTION & ADJUSTMENT AFTER
DISASSEMBLING

Evory paris muost be cloaees with the cleaning ml Any pacls of damape or de-
fect ghould e eeploced and adjusied

Adjust ment of Bpindle
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The napection should be made specially en regard wieh 1the crack and anw other
seramch, Check the defaccment of king pin and spimdle bush. I 1he clearance be-
rween Lhe i and tueh e over € W) mme replace the pin or bush,  For replocement
af epdle bueh, owake vee of king pin bush drwver and can naer: the buzh, 1215 23y
remeved wichnutr giving any sctarch on the sorface of i tappime with the hammec
Afret rhe bash o5 replaced, the imceriaor dia-
mmarer ol 11 shkauld ke fintshed up exRCtly 10 ey : ; a7 — =3
accardawe with the srandard mesureniene

T'he king pon bush reamer ahould be
cenplied 10 thue case ]

It can ream the holes at the upper and Frg, 4
bertcomy tn exacdy 1 straaght Linee,  In o redrmng fhe uppes hole, sert che adapror of
taper Iin the barom hole foom up e, amd gl 15 guide, scrape che upper side.

SPINDLE
Lna. of kg pan AN - 1% 480 mm §0 §-0 F%hn )
Fuinshing dirmansiun of wner Jia
of king mn bush 1= A, 000 e £ ACE-T0, BIWD am )
Fimshing demesnsion of uuler dia
of king pin bush 20900220 RAO mm A0, 217-0 215 )
Sap of pin B buch
Amendment lumit of dittosd gap rr L0 ma 0 7k L)
Thickness of spurdle shom O 73 mm A 46 o b
Thackness of spindle sham 0 23 mem {0 Hom b
Thickress of spindle shaim 0073 men 000003 .}
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Yerlwal gap of spindle 0 Me-iy, 13 mm ¢k 0032 0, )

Trezhrening »f wheel bearing nuc Tightoo oo ac 30 fr- 13 aml corn 1c
178 revoluninn Exick,

Mirrne af Parts MNumber of Farrs Thickneas
Front spindle sham (X582 23500 3 mm
Frant spindle shem LT 25660 Mt 23 mou
Frant spindle shim A0 23501 73 mm

The bactem hole can be nade and fimahed up oo coverse way ys well.

Garve the reamer il avérage foroe and hmrh up by iening o tighl 5¢ as che
SUraping Gice shiwld he mode smoothly. A The time of publing <ut te: reamer 1o
must ke handled wish amuch care wrong o vght directon o avead giving any crach
on the serface.

The stancard nicting of the king pin warh ohe fashos B U0 -0, 035 mm. Clean
the lwwch af thermn well, smear with new o, Uhey should be 1o a concdimon thar can e
tutned Lightly and he pushed inoar the wop«d o with 8 thumb wichaue uny plav

It triwsn be noténd Lo open che skl feedime hale whick connecs with ) nipple at the
tap aad Beltoan aler the fiushung of bush e gomplered. Aftes toakmg the haole by che
dedd) ab the chimeler in mm , adest Twe 1ol sl Lhye 1neerine of The bush,

FLRONT AXLE

Type Independent suspensnm by torsion
bar apring
[rem-1m -3 mm
Camber 1“2 50
Caaror Ly Sa0-10 = w1 Ly 320-011 3° =y

(L} HI0-ie 4705 ydl) 320-1) 3 25
Ay - L 3+ T

Angle of inchnacesn af kg - M
pLa B

Tread L. 1M

Turmng angle ol Frounl wheel .
{in5ade=) 34"
froue s icde ) 20% W

Min, Turning radwe SUINY merres

ASSEMELING & ADJUSTMENT

Tl dsvembling 15 made 10 a reverss order af disass@inbling with care ko the
iollowing poLnes

17 Inmpecr ™he locking pa T of The kig pin and bush.  The 1nspection muse be
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mile whether there 13 the i hole ar ner afier the bush is replaced,

23 Acche e of Dixsg the spindle aath rhe azle, the chrast washer skl be
replaced i sf 252"y, becques 1L conaiars nf the acmed blonze washer wilh
the all groowve, clippang twa carbutized rapping sleel wisher of upper and
botom, and Two Cowaring Savers

¥} Lue §lunddnl clearsnce fthe play 1o the dhpection of rhe axle) baiween the
uppet end of kg pro Boss of che axle and the spindle s 0 08-0 13 rim, o
case nl excealing the standird clearance, wdiusl 11 by meerong the froal
spindle shin.

41 Afcer che ki prtoas fueeal, strike the expansicn plug olh on upper & bote
wm. The plug shoald T2 2w ope

31T wvler lace drife should be vaed ra press in o strike o at the e of
. mraning the mner bearing, ourer beavmg and o] seal an rhe fronc wheel hab,
1Te2 ol s2al should be repleced wirk o new one,

i} Smesr well the o] o the b2uting at the bimc of mgoeting the frone wheel
bub, on the cthet hawd, he grense horsing should be Muted cat only for %0F,
of the space.  In nghremng up 2 spindle nut, setrle down The bearing by
lurning and clampeg up e wheel b tuen back for aboot AR and lock weth
Lhe cvler pin.

This 18 importanc o decide the play gt the whecl bearing oo the directiun
af the yxle, There should not 2 any rad e anl 3t ghould be curned Iaghtly,

71 [ the front axle ass’y o5 mounted on the chesews, foed o e che kg pen,
After thie, as mennaned later, jnspecet ithe abgoument of the Trong whes|,
s pect the turmng angle ar 1he same tme end then adjus the siupper.

Fronl Axle and Suspension

Az showing alwwe I, | b adopted an andependent sospenswon and 1 direcily
connecced oo the uppet limk hrackst, The front suspensing o5 providéd with the
lower Link apindle and the torswpe bar

The tension rod are bioed oo cestrwel Uhi back wod foroh mavement of 1he Eower
links.

The upper and lawer inks ¢iane out of che upper and bower sides 4 the knuckle
support liceed o che wheel,

The upper Tink 1% conngctesd to che frame by the apper bk Drackel  Thu lower
Limk 15 connecrad 1oy The Jower side of the frame by che lawer link brackst,

The trs1on bar arcecare the shocks Trom che raad, anl the veneion rod devler -
mines Me lowet Link positumn,
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TIGHTENING TORQUE

Farts Mame Tighting torque fegm. |
Bec-fulcrum upper limk bolt .3 3.2
Muc-lower bink spamile balt B.5-% 5
Mur-upper spmslle fong bolt 3. 5-0. 2
huc-crass member tronl susp. fixing belt E-49
Threading hush-fewer 18k . | T
Thecading bush- upper Lok spmedle [4-10 5

Fitting Upper Link

Apply the rubber bush iy el of the upper Lhink and the knuckle suppsaer and
t1gkieo wich the hol.

Fig. 7

It che tordwe arm cn the awde of Jower 1ink.

Temmerarily meert and wghren the ension cod. Fit the Jower Link 1o me [pame
with the kower hink spindle, but cugheen tiemporacily the lower link spindle nuc
Inzesr cong gnd of the toTaan bay oy The equs arm.

I ebus case, be ateennve o che aymbole "R and L7 morked on the vighr and
lefc aides af (he bwr.

Inserr rhe sichor 1o the siher end of she Torson bare ood O 1 e the second crosa
me e r

Atfer wdjusting the vehacle carriage
Tighteh e lower Lok spindle nux wnder the orges of &, 5-% 5 kgm.
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FRONT SUSPENSION
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The worswen er Sprugs 15 8 $ecsluen T ut boch enda, but i 15 €asy to serinar
[T P

Apply ample chassis grease before hand e the serraled positinn.

Apply o few drups of molor vl to the anchor adiusr holr

"m'agg.r' !|||I B

k3’

Fig, o J‘-’- i2
LR Fpamre side biraCker

(1 GragcXer 43 Tensso0n cxl
[q1 Gl

2



AfreT Lhe mralon bar hues Teen agsembled hgheen 11 a0 8y (ke compreased di-
. menzwn uf The Tubber 15 1o he L1 mim respectively as shown, 1he lower hink suwle 18
taghtened first and the [Tame Jde mexs,
A ighrenng, ant 1% provided on the Inwer sede and twe ai the frame side, Tram
and rear.
Taghren tlese auck liernolely and gradually wnkl b dumension of chldwer pe-
cHne 1L .

Adjustment of Yehicle Cuartiage

ook up uee vebuele b the pusanon 35 shown and afece cedusing the MOELIDE TRITUE
Losbing, upan the tarson hac o e minimum lurit the anchor adjust balo e nghe or
heft s as the dimension Gas shownd s o bue (ke Tellowing valve  luemung the belt Lo
Tight makes the carrwge ligher and 1o lelt makes 0 lower

Mmenswon & 1z20-1 4.5 mm
twhen unloades1) VI0-1. HE 3 mm

- 125 -



ONIHAS LNOMA £1'814

ﬁﬂﬂ._ma..:..mmj
BT 6P
D - 51—

arpuide quyp aenoy r\
Foxadw guoa
{ ey u:.,:um._ ___ —RFEET-B
] -0 .

(A TAOER -GRORE — T

Jord aoga - M......hmm... @. Tﬁnm:

o 5

________. DOTH)-TR0MT .‘_.‘ @/TET.
_-u::.m\ f.ff L8161 -4

T-51T4T-8
MR -0R0F

ol e pgase-E2IeE
%ﬁa stte
orxde jmez B
:,... {Jot1rde jooszy ﬁm..ﬂ_m_"_hnu:rt ¥ —
L, 5w zoqaay ﬂ.wﬂ..!hwﬂm.m.ﬁ
:E_ AENLp¥ ogany o 3 L5
VH & k-l .
”: ..:E__..:_ B 220 HGEE - 8T

#TIBI-&

1-E%501-8

- 12X -



REAR AXLE

Jipg e M besrmg punan a5
mueh b B clerwee dagac 1p

S
Uil sanl sparoer -,
-H-\"\.

™ S S——,

: i H f !
e p e

kearing loeh ol -~ By
Lmche wuaher| 1753 :umi_.ﬁx 1.
Awrrplies- bol t_,f"f,f
g ey w |3 dFad |

1h.|t ui- d12 13705 __,."'-::
Beavung wwga|dbds i

44000 010l BB |

_40and g

da7aF Jayag
A3 peaad s Ga-dy a
EAFYFI R F1 T R P L
Twl1E 12200 Lrmse rechen
S0 AT 12290 Pehim
- MRER1 dEedl

T AR 1ITHL W

- 17 -

2

— o ABITD Mo,

TR YT
AQ7FL Qi 1G

Wiuw]l pwt



EEAR AXLE :

THE CONSTRUCTICN & HANDLING

The rear axle 18 semi-floating end the hypoad bevel gear 1a ueed for elivwing
diowm the speed,  The enoims power 1= transmitted] through e transniEaion ur te
propeller shalt, then Lo the drive pmon and fimelly drives the lefc and nighe reat
axle with the differential gear which 16 houeed mmohe axle housing.  The axle housimg
16 made out of the pressed atech plate in the (ormn of Banje and t3 conatrucowanally
sirony encugh agraoest theée 1ersion or the bénding for ke Lipht weiphe wich 1s rear cover
beang welilexd

The: pear carTier 15 matke oul of hight and strong elloy of aluminum and the did-
ferenliad pear ass'y 15 S0 culsieucTed as [0 meke & sy dismounting and the adjust -
ment af #ach gear <acrer,  The reac axle shaft 18 matenially made out of Mol ydenum
chrome steel of highly sitength, and the sphne s of the nvplute mear type,

[nside the housing, 1he drive posen Jreves e bDevel gear which 1s closely con-
neslesd with Lhe differential gear vase,  The 2ach two pinenms and swle geacs sre Euxed
mthia cake and lacked each oiher. The pareon hecks wath the puoion shaft winch is
suppet red by Tha gear caza, while e side geat, winch 15 50 suppociesd 36 (6 TuAclin
Preely wnsde thee gear case, 1% craeced wih the spling al the wop end of ceac asle
ahate,

Thus e comsrtuctian of diffevencial gear conbined with these geare has cha
fwrcrion of controlling che duference of cowolution of the rear whoela in caee of im-
g Tt the warmoua directions  The pinwan ak it atays on tho pimon shalt drve egqually
the sidhe gear on lefr and right and riees at e=qual spesd the cear axle on the etraghe
Linc. In case of turning or meesting gt the resistance of some obstacles on che groumd
the pintcn revolyves itsell on Lhe punion shafl and drves dofecenlially b soade pear,
as wrll as che resr asie show the revolingon o left and righl wheels differs

The external side of axle shalt which locks with 1he s1de gear, 18 incliged and
fixed v axle howsimg with the brwke disc

The shalr 15 supported by the taper roller beaning to the akle ube wilk the brake
diec fracd by the four bolfS topether with Che ol pusting shiem,

Tt 13 nex meceszary to chuck Lhe lubrication W the bearing, bl oged o feed the
naw whee] hearing greage 10 proper quanttty when disassemblad, The proper luboie
cation e the gear hoveing 18 also oeceeeary, herwrse 1t would shorten e dutabibily
af The gear o cause the trouble,
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' The follewing paints must be caken 1nro Consuwderation,

I, Marmunated Hypoid goar cul Mo, ME Y mus) Be uged, (Temperatuts

mver 3270 SAE. ME L4103}
LL. It 3 prohibicesd to use any wther kinds of geac ool or any o] of diffecent

VIECoCIY, The same brand nst always be selecred.

The standatd capacicy of ol & abour O % The method of fesding ol should be
wone by Lakatg off the Techer plug ac the coac cower ol the bouzing and G100 fall up
i Lhe teeding hole.

The brake system would pet work 1l aver -feed the wl by cavaing i 1o Mlow cut
of che bach 2nd of (2 cear axle rkusing inon brake drom.

Nigmunting & Msassambling of IWMferentind Grear Carrier
(17 Take off end Jdeain ot che gear ol

(2} At the umee o dismoubniig
the pear carrer, padall ouz the
bBotk Iefr ane ciphe axle shait
ur el ol for al Zesast 4 opo ks

() Take olf ue ot Lange lem
rhe sede nf poopellars shafr

() Pull off che nuts of The o s-
ng and diamownt EBorward the
CArrir ass’y

{3} Take ufi the zule bearing cap
of cerrier and pury wieh a Jever
Tl dhiffercneial gear case amd
tha boarimg

(6} Lismount the differeatial e
bearae.

As lustrited o Fig- 2 wilh
the anl ol sade bedrine pullar,
i ok dke bearamg,  The
]:lulir.r, pull vl the :,lnl-_'.u.:rln;_ll
The puller should be handled
will carg i 2atelung the
fxdpe ol BRuring inber rafc
winch 12 hayd o hook Boch
the left and eeght beacine
should be nerangesl separiolel y

7y Dismount the Jifferenial
drive gear, Dy luaseming The |5
VIRIE CTews un (e diffeven- -

tial gear case, and spreadmg ;. s  Sede B Inelie
nut rhe luck washet Fig. Lsing of Side Rearmg T
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Loazen chem in g divgonal lene considerng to keep from the pear bending

{8} Take put the difterential pinica ae well 16 the gide prar.  The punion mate
shalt should Birst be pulled Gur by strIking out the pimton mate &halt l&kang pin
wleclos hixed on the diffevental case from befi ide {from rhe s of [INg Eear

frxedy v the right before pulling oul the pinuon, side gear sod the thrurT washer.

The zear a5 well ps the thrus: washer shouid be arranged separaely ak Lef
and eeght, fromt amd rear.

9} After teking the aulf of the cerrier, poll oul the compannn flange, The drive
priwon flange wrench should be cmployved, gelting 1ts four powre m the holes of
Monge 1o keep 1L 6FOm moving, take off the uuts with che box wrench,

(Wi Take our the dreave umon of gear carrier by stoikimg our Lihtly o the back-
warde the ftone erd (at the side of compuion Tanged of drive puman with the
dorft of soft meral. Thus, the pimaon would be Laken out cogerer wilh the imer
race of rear bearing and toller, distance pece, amd the adjercing ghym and the
il seal, outer race and ganicn of frone and rear heaning as well as e pLnLo
alwsting ehum lafo s rlxe sarener.

Anp'y—guar ctatriar ko ppar
RGN 3RS0 (AOTSET
ABN BT [T TT)

8 T
L 14850 Lk
T A BB 53 g Ao tildL rrepfy e g

(26401 e-1he} PR i i

Fig. 3 DUferenhel Gear Carrer
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(1} Cotripanon flange (L Pimicn mhall

[l Crcrikr aggembly (ELy Cafl aide B INg

(1) Drove panion ITGM bearing (121 Resr gxlg xhafr

] Drive pmign Tear bearing (L3 ear carmet packing
(51 pgemd drove pranue hdp Waaher

1) H:,'[h:ud drive gear (L3 Muc

7] Thft gedr cuwe [hip SAed

A} Ouif, bewel ade geat (17} DOmeee mmioo nuol

(% LhiF bewal pimon mare

(L1} Pull vur rhe pear bearing inh2r Face of the drive pomon. . The dewve prmon
réar bedring tnec cace replaccr and the sdlaprat showld be cmployesd g s
case.  The adeptar i ree tound from 12 Tee g and the chec lar Likng otf.
1T a2 esgy to hendle wirh che vice Fiang vae end of replaver,

{12} Takang out the Tear bsarug auter care of grar carcer.

The drive prian bearmg ouwer rece ceplacer should be emplieed wthis
casr,  In ofler upon The skl S0 as o make the seréw of the center of carter,
and se1 1'he adapeor At the howar frim af che Tade.

Lyppurrng the commy b aud sorcw ap ol the carn closely rouches the
slaproe, (hen sorew the wing nut to take oul The reat QUTer CECE.

(L3} T pulh oul che {roer Bearing wuter raue Irom Che et UBTTIND, St the ool
Fapdy pull e out with adapoor in the: way of tear race.

INSPECTION & REPAIRING OF
CISASSEMBLED FPARTS

Ewary parvts afier chuy are disazcembled ghumld I cleancd amd <heaned by rha
compressed arw befene making anonapection andd adjuscment.

(1) Each bearing should b2 inspecesl in every onu of BsE"Y 10 regard wich che
deterr pn delirament before deciding (o re-uaed them,

(23 Every gear shrund be o inepecied os oo che locking candinan defacerenl ar

any tefecrs on the surfece e wes f they can be caussd,

o cose of inaufficient clandard backlash, defurmation ar found, ceplacement
1% WECEESUT

Specially the drive piona and drive geat should be rephaced moa ser when-
gver the lockmp condinon gets worse and the defacement 1% aleeady 1n progs
bess, bocause ol would cause the norse b later operaliva and be difficulc to
adjust even wilh praper adpestmenl 18 made.

The perfect dreqmg conrdiion 8t the suctace of drive pininn gar ghoald bée abour
frath 2.1 mm o 374 ren 0 unlosded draving while the gear sutface shauld sTatT 10
raieh from tip Lo full sucface 1o am ordihary losded driving,

The inspecnan ol chie comdilion can be mele as i 15

IE 1t 1% hard o mepect them a5 0 18, do clhersase by cleanng the bth wilh the
rugs befpre disassembling and pant chioly and evenly with che miked wilh thun cal om
the gear surface (Irive s1de) then wrn the gt @ith Band o praeT e Drace af 1
co he pear. Which shows the sicoations ol CconEIJETHb] y worn QUL Jeat



In ¢ase of unlcaded 1efr, aC 18 perfecl that the grars contact for aboar three
querter ac the center of L4 of whwle gear Jengih foom tooeh {(incerine [p end of the
E£ary un the peoch Line,

(3 Lok the sele grar wich pomcm oogether with Tes peciive thrust o the gear
Case,
[h case of (e backlash owver ¢ 2 mm and (e cledramee between the side gear
and rhrust washer exceeds 3, 5 mm, replace oo thruot washer.
The els* worn out parts should aleo be replaced,
The contucT when ring gear 16 100 Cloge w p1mon ceater 1n £ase of backlesh
ehauld ke adjusienl closely or 1t gives much nse,

) Put the drive peac (ring pear] on the booy block as o (& Fised jo the differcn-
tral grav cage, aond mewgsure winh the dial inducstor. Revolve the drve pesr
to urn arcund che defferentiel gear cace ac the bearing de ol move o the
buoy block.

Mcasure che abake at the rear sule af gear by e scale and the shake s houll

B within 0.3 mam. o mponTang the meat, cleim well the finng face and rear
fece [(measured faced of it and bz cocreclly, thim thete should noc e any shak-
InE-

ASSEMBLING, ADJUSTMENT

Assembling DifFferential Gear

{1} Mascmble the ponson ard side gear oo the ifferential case, Every parts
should be cleancd and caled wich new gear g1, then the prnwn mace s1dc geat
an<d the thrwar washer should be agsembled by the meniwned mspecticn and
selection before pusung o the puiwea mace (o &hal,  [ngpection should be made
gZein i Lhe clearance of between the washer ar the hacklagh,  Adustment
must e made in case any abnormal, e fownd

slrike an the punwon shalt bockang pin from the vaghe sade of the case (pppusite
side of drive gear] amd must be fixed by secting well the strakmg hale of i
afler pulbing 1t to the required puston so as the pun 2hould o Logsen.

{2} Fiithe drave grar jring geary wich the diFierennial case.

‘The dlrve grar as well as che drive puilan ehonld be well jnspeced or ey
must be reploced a5 3 st whenever che replacetment & requited (Wherwise,
they wuald nol properly lock after aseembling 13 complered, 11 malislirg en
the case, the Otoing surface muer specilally be cleaned and fldend with B Hos
surevaws ac well as lock washer, Bend the waaher with sureness afrer the drive
greair shake = adjusted.  In nigheeming up the ecrew, 11 Ehould b= aer and sup-
pocied by vice or any other scming 1oota ao as nac oo damage o and screw ap
o a dwagomal Line with o wrench whech fir correcrly wich the bead of the scoews,
The standerd ecreaing rorgue for thus e 35 dtlba. we 40 foglhe. Screw n far
cure, ecriking Lightlv ihe head of goeew by ane quarzer and pund hammer.

£3) Mount the sule begning o the differential case.
Frese o the both side of the bearing by ueing the drifc.
[L 15 impeectant 10 Lhs case o assemble by puthing the side bearnng adjusting
thim L eves Lhee beuTang o proper prelodd mm Tixong with the gerrer,
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ASSEMBELING & ADJUSTMENT RY GEAR
CAARIER ASS' Y

It 15 o decide che assemiling & adjustenent of gedr wluch 35 Mok jmparcanr
an rewr axle ass'y and should be carned i acoordance with the CXact sapm ple Bhiiwn
hy the manufacrure,  The constrogtion and mechamem musl wel] be cermprehended
referring o Fig, 4B 6 and the adjuecmene & rEpBICIOY xactly acocovdmy to the con-
ditien of pracocal wse baeed on Lhe adjugtmenr by exact iyl at v,

(A} The Preparation for M ounting tha Drive
Pinion in the Gear Carrier

Ly TEche drive gear, drive pimon, and Bearing are ra the renged lhey 2T€ a5 4
result b ditassembling and |nEpeciion, they should be assembled m ordet of
diBaszembling at tie previous condicion of aduaning, shem

In case any them showld be ceplaced vt requiTed o Fegse even | f Ay Ltem 18
WO ool frepare the varwuy shims as meotoned larer bec auee the poasitian «of
drive plingn o be fixed warth Sarr18r muere be aduated by the sdjuecuyg shim
berween the Cotrier and pimon rear bear wy outer race,

{2} There are few oumbers w1th 0 & + oT - besides set pumber marked by an
@leuine pen on Tha Lp head surtace of drive prooo,

Fog. o Adiestment of Poem ek
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'|'J.'.E:,.' kv Lhe m:lnul'.'H:Iu:'Lng ecroc in @ fgure al rhe ungt of KRN LTIT,
#1. 025 mamy oo decade the chicknass af adjusong shan for sdmstrnent of
standard poeinon fThe etandard pameon hewglio os 6L O mrn foorn gale cenlet
36 ehown ef Fug 51, If che Digure @ diffaculo oo disccimimace due w the cor-
rosion, scTepe olf the cxndise sobstence en the sorface by a some whar oar-
o grll'u.l arnuke wICl Care ar Lo et 0 gvan L mark

Adpust oo ghe direcsion of an arrow i acooedanc e wikh [ funeess mark

(33 The chcemess of doive pinion adjusling sham are arranged as fallewing

Parr Ma. Thickness, :I TT::ECIL:L_ Fricl M
L.‘llrlz:; JTE_"]::”:- 1_5{53 25660 | 0,75 mm q 0w ) t LT QA
" JAYRE AGEA, D025 mm LY i ) 2 AR L2 04 L0
8155 25000 | U LS mm 0 05w, )| 2 38 | 2% 04 L
' M3 E’rhtl{J:lU.f.]T-‘E-rnrrl LR R I Z % L3k 4 L0

1T wge of The adjusong rhim wall ne exnlamead ik rha fellawag paragpcaph o
il usirent Bupposing the drive gear end the doeve puinien were replaced ag g new
scroand che besght nf drive pimon proviously used was right, prepare the alan
thickneea wiuch couals e the difference of Bipures oo the new and this punan.
MNeduce the prevecu sy wsedl shon e vwse oae plus, Wocrvase 1m ease al dminus and
hawe the genetal nless o reguiced 1hicknesss ol the shim for assembling o prepare.
g wanwsnienl o et the coredifog Benpeg dpsaesemblne in 3 woy a8 men-
rcned Latee 10 the measurement of pinnk fesdht,  Besede rhie ormdnaon af sdelagarnent
o Lhe cacriar, the pmon BEacomg most e takan ot consuleratzon thoughe 11 wall
e euplastend b decail s,

[B] Fizing ard Adjoetment ¢f Drive Pinion

{1} Lkrive parun césar bEdring outer Tace shoull be mountécd in the carrrer. [n
g case, alter (IEL T 1he |_'I]'I_:-J_1I.-'!I'|.:|.' ] [ L :ad|u.-,'l_||:|_g sk 46 =l L THE R
mentkingd erween e correr and haablyg vace, mounc e warer lace hy rha
special toel of deave puoea frant, cede bedring cuter cace replacer For
adjuznment i previcusly mesrnnned poon height, the shim ai che rear side
af rlue guret e 15 cteaded ar decreaead, and che Tace also must e caken
off 1 2ach rimae &0 tles adustiment, thovefore the rools rmust e handled pro-
perly to avond such & gituanan 23 o make the bearing hole of carreer 1o an
oval. Belerring o handling mechod of tool, per e adapror Ting on the Corn
to quide the body of tool ar che =mall hole ol Carcer pot the reor cuter [ace
on Lhe corn A bearing surface faves ans e ar the Lp end o Seréew graf gt
e splt adapdor (nsede tace, AL (1 Same Oetne, SupPorming i by the bar,
1wkl up the cotn 011 the sdapiuc amed lce colne o the peted position Lthen
serew UR rhe wiog wr &0 a5 che race be hougad peoper|y ac the serted poal-
cicl,

2y Mownz the (ronr bearng curer lace 1 the varrier
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Far mournag the front suter lace, take off at Nicst the adapior from che
tront end of the cartiec and Ny the teol at the side of srud 1o oppesue swde,
nughoen the screw as K ke the center of cerrier then maubr by using adsp-
W 'aE In B Wk of mounting rhe rear auler rece.

1M race: 18 pcarcely neceszary o ke taken off unlbess damaged.

(31 Mounr the rear bearing inner cace end vollee to the dopve pimon,. By ueing
the round adapcar atrachedd Lo Lhe dove proan rear bearmg inoer tece replacer
wluch was amplowed at digassembling, preas in the devve pogon. This maghe
as well be ione 1 pressing m by the ke of 3 cerran deafl,

Pl STy R T TET
- A

——

{4y Blounc the drave pomgn an the carmer -7V g

and adjusc by messuring e pus Lo, an s - -
The pinion height muse be adjusted as .- 2

menlwned 1o the previcus pacagraph, by -
mikmbing temperarilly the pankows i e
carrier and the bearing be guven o répu
gular pre-lpad,  On the cther hand, the
bearing of drive pioien showld be newly
o1led afzer tlva prrion 15 meperted from
the ineade of Tl carcier, Lhe inceroed b .z . .
enel of pieon should ke locked with Troot : R L
bearing comm and ughtenad up by the ainl : 2w
pamen nut fixing wath the companion Fig. 3
Mange 1l the regular revnlvang reeque 1s requiced &g this @ ok wer at the
fanal assemblmg, the bearing spacer listance piecel, boaring adjusong sk
and ol geal are nol mounced
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At the wwme of wnserong dee frone bearing, as pushing o the 1nner race by
pulling out che drve puoon from the rear side of e carrier,. Put the Dear sude of
the carrier downward and set the ool under i, then expportutg the eud sutface of
v pawea, press m e bearing by usmg the dexft . The operanan would be easier
By U [l deave pynecnd Tront bearing inner. lace inserier aa shown

Tighcen up the pinan oux by USSR 1)
eltw]y with hands wich the use of pre-load
gaume ac Fig, 7 to the degres chac suppor
Lhet Desaping paesload gt 7- 10 kgsom

‘Whan che dewve punnh as micutied (q ke
provioualy mencioncd condicuwm, 10 I8 nes-
cEsaIy o measure the eighe of crar surface
of Lhe pamaom whethe o 1L s higher or lower
thea Thes siandard, Maks uge of Lhe special
drive [V s Eing@rnenl gauge, The
arandad height f the oo 15 21 mm from
the koroonn of the side beatihg Gxed with
the carricr. The fusmng posiong o be
messured by seming an urc of circle an boak
gidce of arrandcor Ot gauge s the positan
of sude bearing and et the thicknoss gauge
in the: clearance belween che op of googe bar o - =
and {he pinunn such as to push in by scramng Fig. 7 trza of frroe Pt
af the s:urrer e diaeonal, othetwiae pre- Beurimg Pra-load Gawgs
Lwaad aned 1he pungon beeht o the bearing
wialld conrne nut o peder and Lapd ta c3uses an
unexpecied Traubloe a funee,

(3} The memal adjustanent of the dryve poman, bearing and preload.  Afcer che
Brxing posanian nf dreve nyispen 9 decided a: mentioned in the provious paragraph,
taka off 112 pafled nur & conpangca Tlangé o mound again the drive puown
brarmg spacer idiscance peece) and nwl. Tighien up the not 35 Fug. 7 by ueing
1k torgue wrench ot the regular tarque of 100- LA T /1bs (] 400- 6B kg-cm)
The preload supporuedly the bearmg o thas case ss dferent gocondmg L thae
condhtion of the bearmg adusong shamn mactted.  The mnca at the shan -
gecTed, ma«<h the ploy of punien to the direction of axte @ mereased.

The less of the shims insected, the mute the bearmmg ugheened by che pre-
viualy manteaned nuls anid cause 10 e bee hammesd of 1eft and turmed 8= e o1a.
Theoretere, far readurtioent 9f the BEaring preload mo thes cese, o moest be ad-
].LIE'[!'_‘I:] h'_-' Ll reading ar -|:|-E-::|"EH..~-:|r|Bl the murnler 0f Tooe kindys of an;,l]usl;mg shum 85
shown i the following Lisr and measuring with the vse nf che Argve P PEarmg
preload gauge ae Fig @ 50 as o make the revolving cocque of pangas ac 7 - 10
kirysom tf there sheould miw by any error w0 the paacom wich che head rmack at 0 and
the viearance shoubd e scaled at 0. 2 mm ik 008 1m0 ) by che feadet gauge, thue
Pt 15 regaided a5 ar che correct position bocause the hewghe of the pauge LE
mads shorter for . 2 mm than che stendard size (21,0 mmk  I6 a1 05 occessary
ro sdpast Lhe pinion henght, Lake of [ theé Jreve pamecn g6 wel]l az pimcon reer
baaring vuter lave feom che carrier Lo adpest by incrcasing of dacraasing the
rttreber o the adjusiing sham. 1o olléer wotds, resd the merk on the head of the
dorve pinuer, belfore adueting by inereasimg or decreasng cthe number of dovice
prnian gupueting shum io aasett the fesler sauge =hich 1a dedwcred for che number
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of tnark from (0. (K8 1n 1 caee nf gnnus s e agiad for the nember of mark
b v OB 10 incase of plus

For msrence, the mark shows I, odjust the posmion of dove pimon by
dialcting the number of ehim 2o a5 oo make the clearance at 4008 0002 m,
Qo0 an [as meceseary to QIVE The Dearing a rght prelowd, At the ume of
Pushing the ourcr lace thio the cartier, o mws be duae m e ceght way, other-
WG,

LT T

oy, B

Remarks;  Wheo meoasuring che beighe of the punica ead, Rel fie sem-
crrcular side portions of che gauge an the sude wectmins ol The
gauge on the side beating seacs. wsere o teeler gauge mito the
clearance between the op of the gauge cencer end abd 1he pomigng
tead, and adyust the punion.

The zaups Tod 16 makde 11 2 mon &880 0 b aboreree (hon e
standard meisvrcment (21 mm}  Therelare, adjusnnenr o
made by selecting a feeler gauge 1o accordance wath e plus o
minuz vabve marked eno the pinnn head.

Special when the old bearmge 15 re b2 ueed ggan moessembling, Lhe sdust-
menr should be made an g Lewer Lorqee then standard o accodanced with ehe
cotrditnnns f praciical wsg spoay not te grve 1t an over prelosd

6} When the former wdjustinem ol preluead of (e bearmg 15 complelesd a6 10 rhe

previius pacageaph, inspect (he piman height ggaine Unless any thing wrang
15 found, [pesen the prmdon wol, 1ake all the flangs, msetl the néw oil Sesl
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Lhe rgar of Lhe carper and formearly Bx the Oange, warber and pon pal,
The nut slkiuld he Lphenad yp a the standacd wrque  In case the cotier pin
hele ficzed, the adjestment ahgull b male gof by ughteming the nut, but by
Billhnp che waszher.

Oy Mountime Lhe Lhllerencial Gewr Aas™y an the Lhierer

) Mount the vornplete unt of diffcrenesal geac in the carcer and bix the bear-
g Gafe Thecs s g engraved mevk on the aide of cap which slould ke fioed
with mack o the leg of bearing housing when mouneng. L0 as Imisecfanl Lo
hare that che fixeng part of the cap of each braring houswnng 15 machinesiy lin-
ished vp.

The dufferennial geat casc o= thaeried by Lhe bearmg aljust g shim with
the side bearing as explamed and by housing i che bearma hotes g carrier,
the beatme must be green che repular preload  The ectewing tacgee of the
Fremg nul ool Bhe sle bearing cap 15 2t A0-33 0/ 1bs. {420 - $4 kg-cm) o
shica e b eopually Tocked wilh fising cotter pon.

Su b, by the didlerenial umit 1% mounied andd the deree geac 1@ oo ked
wille T e D, Thea'clierd, Lhe bel o il ostmesnt muosl be made to
acqaiTe e regular side beaving prelaad & the gear hacklash

(2] Adpestmen of sede bearing ecload & backlash -

v maver LTes mghl preload on the sube bearing of differeaal gear case and 1o
pressmg Lhe bearmg e the JiMerential cese gdosl by mseripg inside the S
eackp adjusning shen of thickoess Caleckarad o geaardanee warh il Bl iow g
rethid of Ciknpurateon -

Therve 1= o markiod numeral of adjusmng bagss on the bearing Iwsng of the
grar carcer anl ifferenusl cise The oumersl a8 the manufacturmg error
in & amt el T in ageimsy eact standard measoremenl of &, 0L 1L M
Fig. X,

To measurs the widt? of the sole bearmg on lelt aud might, wse the siandard
gauge: (20, 0 mm ahickness] ared disl gauge oo a Nal buacd  Intlis case, place
the Joal om the beearng wich the sl of weighe bluck [ur abogl 2 5 kg ) acquire
the: gy hipures

Taleulele the crrer op mimes suke agansl e sach sandard peagoremant
el 2000 o ce the woet byses of 100000 and asserme each af thern as E B F.
Tuke the lem sule bearng, for e-er:.'l.rnple. When 1l measuycad wodth 12 1592 Emm,
iLas =i Zamm -0 (6B o }eganst e sgadard (peasucotnent and the E s, by
gaclwling che amanuz suen, O 008 o

The chickne s of (he slum s acguired By applying, the numetals o the falliw-
g methid of computalion

L may as wel]l b assernblad by usiag e sium of (hicknezs which 15 moac-
cardanea with abeowe teetbud of compuration. The lefe and Tightl beacilg mst
Ba well nresssd o, atherwsase the preload changes

Meakute the backiash of the driwe pinion & ring gear as Fiy % by using the
dial wulicarnr o make sute that i1 e within U L mem-0 2 o @0 0047 -0, ULEE™).
1 a1 18 much, move 1o lele by takiog <ff he pight slum, and @ vace versa Tar
adjuscment.

The numecral marked by Lhe @leciee pen on e Sie of the drive gear shows
that of the rerommended backlpsh besides the set pumber.  For exmanple, 6-6

meons the backlash ab . 01
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LINE OF
=
1
I

THMWAESS

CENTER

SR,

-.Fu-

1 |-___._'I:.___i JI
) .. |

Thickrass of shim o L2t snde Thickness of shim o right side

feftStda T,=&a+0-C+0.007m+ E faght Spde 1p= G- D40 004 0. +F

Exammpile of calculation

Lefi A=+ Ryt L=+ 2
2=+ 12 M=4 3 there (ore
o-4+2 F=41 23 mm
E-+0 2mm b QU n oy (0 O on 3
T, = A=t DO E T, B-Lib Q17
SO 0 1 RO I R I - S Ao . T S A R |1
00 UCT 4+ Dy iR = O DL o D DT = 0ONLY
{Theckness af =R shew) FThickness of raght sArm)
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L. 0

M1 Imal gauae

147 51 0O gacge (A oo
I ki es)

(1] W=sighe Bock

i} The beaing rdasnred

e heimem A o == ®R o ee -

AFter the {peratien

M 2T 12 nocessary [0 J50 (e
bar g sgam al the oeree of re-
patang, e hckness ot cach
shart of Lefl & roght must B
codoced Tac L 4y -0 03"
un Thee bases el S0% o BUT,
ggamnst siandand peclnad
m acrerdanse & th oz -
praciwal conditen of
use, hecabac oWer
];I]'l;*l_r':.’!ﬂ 15 wEveT Lo
thes bz g wich
Thee sbutn of SockE-
ness CaleLlplel
[ronm aoove ol g
A L Lk

Frr, i
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Thus the adjuscment 15 complelad, By way of gpreceauton, measues 1he L
MeBAUrEment Which (& within P95, AD- 108 S3mm as Fig. 12 IF w15 msuffe ient,
amd an addininal ehn of By O02 s 0 NS et ma el and rghe. I des cose, the
large =ize of rmuclhoopmeter, B8 Fig 1 ar spacial gauge should be employed for
sezalings.

The shake of the back of drive gear which bas been [eed wich the carner should
be messured by dial wnde gior to confiem chad 10oos withon O, 1-00 T mim.

Mounpling the Gear Uarrier Ags’y on the Rear Axle Huwsing

Interiar of the jale housing should b2 clewnesd wel|,

- The carvier packing shomld glso be replyced wilk new one.

Rlount the dedr carogr ges'y without sk s e side wath doawn side
aml throwgh W) <wds, thea fis with che lock washer & nul The nut nmust be righte ned
1y @ chagenal o eo as noc ra canes Jker o)l leaka.

When 11 1= mounued on the vebucle, Tesd the prar ol immedeiiety, The ml of the
designarcd hypoaed gear o] Koo W3 shoodd be feel,  Feod the al el e eon s up la the
down sade nf rhe feeding hole.

2. {08 oo0oBc

When replacing the dillerential axle shafu do noa forget the adjust shim betweon
Ihe end of the axle Hatge and the shait with the brake digc szsembly xa ps o keep the
enl ptay of the axle shaft=s

Axle Bhafi Bemeval

Jack up the asle onoche blocks.  Inzceew aml temove the brake drum ouaing a accew
desvar.

(€ the beake hnipgs stould hold the drom wixch ce limd hoake 15 released, slack
off the beike Shoe adpustar g few notehes

Take off the f1x dolts of the brake dige and cemaove che sale shafr atsemnbly a8
shown Fig. (40 Tap oor wich 2wyag hinnrmar holding the wheel ctud bolta wech 2he rear
axle shaft. DOraw our the ehaft aod disc pssenbby by woopping o outede of the brake
N FES

Refecring Lo Fig 14 asecmble o the axie wbe wirh ehe axle shalt with brake dryge
amgenbd ¥ {Arake dise, Crease caccher packing, Grease catcher, Bearing cage Grease
fedl, Spacet Lapper ruller bearang, Lock washee okl Bearirg lock mig),  In this case,
the shalt mausr be given & reguler end play, which 15 che end play of direcnon B rhe
apline of shaft by the thwkness oF adpesting shims inscrred gz the teme of a5 semblng
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ADJTUST SHIMS
INZERT HEAR )

Frg. 4

In acjustmeny Eat thes eml play, select the Aljustng ahms forone ade (1 efe
o Righr) al Lhe firs

Insert velected shumz (standard 1.3 mng) bewesn che axleerube and the ghafy
aasetably (1L the end play of axle shalt 0. R5- 1 10 mm.

necondary, attach rle other side of axle shale sssembly and aljuar and play
0. 05N W by selocung adpusd shims
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THE INSPECTION WHEN THE CAR STOPS

(1] Operaing the sude bouke, a2 sellng the revolving of axle shafr, che pear
hocklash and the detacemceat nf che splme in Lhe husing cen be found By in-
specing the motwen of the propeller shalt as roving of tuo el and cight.

Spoccually in cage of the drive pimion comee out and 113, the pawus bearing
L& worn oul af [he sdusianend 15 oscessEary

-[E‘] fatcither JASTECIENN showald he carewed g WPy b}' 1_.u|:_'k_;|nE' up g of the wheels
ind 2pin 0 back and fore

(3 Heolding the 11re of the &heels g ked upoanrd Spangmd rave 1o evecy de-
reciiom When the shck s telt, inspect the degree of Lglhthess and ad just

s
- s
(4) Inspesst aond confiers the velume ond quelicy af che ol anoehe housing )
[nspeetion in Motion
(1 o case o ving che fugh metaiic nooss when speeding up, the backlash s a
thue berase o oo Touch cb the dropwe pear aml the doive frmon,
.-'."F.
() Govasg any abherma) nopse inospeading opooe sbewasg dowa, the drve pamon "-=F'=._“}
Beatng 18 FOTn AUT 0T dmagel - 1!— :

13) It 1z dhe bearing thar nves the constant humming noise at kigh speaal and
rhe gear thal maken a porodic mese an low spoed 1o cose therse o any da-
oagre T Che gegie, o must be ammoediately disassembled and cepacred because
iF 11 waed as ot 15, rhe broken gear Cauge oo Deeake the orhet geat and ano-
vhet and e forch, finalle we Lthe b accndent.



GENERAL DATA

BRAKE

I'ype vpErares] by foot
aperatey by hand

[Mmer dia. of nuester cylinder
[mner dia. o whael & ylmder

Fesidual pressure of brake
ok

Fraie wheel braking by vl presszore
Mechanical brakwing dor rear wheela

Lo O et 2, 77 1m0 B
Frant wheel
i1\ mm

Rear wiheal
19015 mwrn

L 5-0, 4 kpi/sq. cm

ERAKE DRTM

Inuieer chia. of drum {haeh Toeat
& renr)

Depres of real cieele of ileum
Amendroent Limu af dpneel,
Uegree

Alliwgble Limit of woner dig,
o drum

204 meme (10013, )
Lees chan 4, 05 mm 0 02 o2 )

e 200 e (. CHAG en. )

0B % 2mm L9032 0. x 2)

—- —

ERAKE SHOE

Limng diowensume (s foont
Y rear wheel)

l.ength x Wadrh & 'L hackness
Lining arew (per brake shoe)

sdustment of shoe clearance
(Fromt & Resr braked

Plavy Tor peddil

244 mrm x 43 mm % 4. 3 mm
110 s cm

Fasen adyusong gedr noich
Coumplete]y and them moke 02
rurnings bk

I0-14d mm

——

‘Ihe brakea on all four whesals are hydraulically operaed by Mol pedal applcalion,
dirgcily coupled w a mascer cylmder in which the hydeaolec preseute of the broke
uperating £lutd 1& orifinared, A supply tank cast integreally with the mester ¢ylmler
provides 8 oeseTvont by winch the flund 12 eoplenished, and @ prpe hine cons Sting
of tubé, Mlexihle hose and suon, anter coneectad the mesree cylmder and the whese|
cylimders.
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COMFONENTS OF FRONT BRAKE

Wheal evl. bidy aps’
u:llla-lgim ¥ ¥

V. wbeel cyl. pisloowiiZ-H00-
Ratarmer 4103 JIM0— . B

.H"'\.
Adjumtar scraw b 1
4] L4B-32200 (H.Hj Dugt

4114732200 [L-“J abhield cower
| 3-10700—
Adjuatar whoel loch BprlAg

412 O 32200 U...H: y e

C iy iﬂ_{::ﬁ 4 11oR-Cal g — ( )
- | Iy ! L] F rlewel 211 =14me ru--\-\--""-
A _:-.:, é!' " — il |H_¢.|,1.:|:|1-EHIE -

Addjgeter beuaiug see'y -7 % - i
A:J L‘iﬁﬁ‘:ﬂaﬂﬁl ng Ehb?_ * If
e Ly ———
ye HZI-dalb— — e e, I—-um-auuu II s |
Lock plate (2140100 — — o osmm III' X
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The preeaure gansrangd n the master cylinder by applicarion wirh [he foot
pedal 15 transmimed with equal and umbmoniebed torce o 8]l wheel cylinders &imul-
Tangowsly,. Thie moves the pistons sebwards, which an turn oxpand che brake shos
thus producing sutomoaric eqonligelion, end eflicie ey wmodyrect proporTian i Lhe
etiucl suppliedd at the pedal.  When the pedal 1 releared Lhe brake ehoe aprings
rerurn thy shoes which chet ceturn the wheel cylinder pistons, and therefors Tha
1hiat bisck nku the pupe hines and pnaster cyhndet.

An independent mechatie il hnkspe accwared By o haml brake, maounted idovers
sear e (left or oight sidey, operates the rear wheels by mechanical espanders
actached Ju the reac wheel cvlhikler bodies.

FRUONT ERAKES

The froue brakes ars aperaccd by eoch pne whee]l celinder

Fach-wheel cylinder conalers of 3 Loy contamng, Sprany, spring SCats, pEasng,
ST cupd, cvlinler cover lock wieel € yluder cover and edjuar seoew

The shoes are allrwed to shde and centralige during the actuai brakmg operar
Livn whech disteibares me braking {orece equall y over the lining aren ensuring high
effetency end cven liming wear

The brake shoes reat an che Jimples formed o the kack plare asd ave hepd m
postium by vne ceteen spring whach conngcking wich she hale o shoes

A
Y

L W EE
- "‘1.-_-:.|IIIIIIIIIJI:I_.'I.U.II_IIIIi|||'|'|'.'
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REAR BRAKES

The rear braks shes are nol Bised bot are allawed o Blule snd cencraliss wath
the same elfect asn the Tronl brakes  [hey are hwdraulcally opecated by wheal
cylirder and ndependenr haod beake meshaesm.

ERANE AR SIDE

BRAKE DISK BACKH
Fig, 2 Rear Broke



Mg, 7

HAND BRAKE

The hard brake cpevares v Lhe rear wheels: ool y and is appbisd by a pull-up
type of bever sitared along- e the driver's sear,  The cable frpn the contnal
15 allached to Uwe coggle lever connected with twe cear brake digc, The haryd brake
hinkape 15 sed when leawng the works wnd shauld nid require any acren bon under
mArad faintenencs. Only wheo o complete crechaul 1% npecesssry ebonld the hand
biake binkege réquiTe reseling,

Whet ths o forrect the rear shees shuuld be Jacked rathe drums, che o
brake control war Shghtly applicd and the wire rope sewwich 1he slackeas JUSL TE-
moved, by means ol g mel at the center end of the equalizer drag link.

ACJUSTING BRAKES

Bawxe the truck and place frand Jacks Tromt and roar sa thae a1 four wheels
caalinl = Tre=iz]y

Lecunmect the parking brake cables ar the vrose shalt lever  'his precauoan
shiuld be taken Lo climineie the poastmbicy of beake shos drag due 1o s a0 psoed
parking hrakes,
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COMPONETS OF REAR BRAKE
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Remave the adjuster boot and eert 8 screw driver thiraugh adjusang bole amd
eOcRTe the teweih on b owhesld,

Tourn the adjugter wheel dnwn upward direcuon ontil che shoe becunes locked
ar the Brake drem, then turn It op (approxamately 12 aoehesh vl e wheel ms
hightly.

MeSTER CYLINDER

This 15 ceasiels of an allay body wilth a polished, fimehed bore, idd reservolr
with .

he et asscmbly 15 nede of the push rod, Stuper plare ving, PISicn, BE-
Cravlary Cap, FCiurn Bpring, ket oul valee and check walve zeac

Tie open enl of thes ovlincker 1x provecred by a rubber boor 85 shown Fag. &
disasaembling the Brake dMasier Cylmder.

Thaconmest the pref&ure papee winon fTom the cylmder and remowve the cucling
bolie, chen the master cylilar and Eluid reservorr may withlrywn complece from
the car. Kemove rhe [ller cap and desim ool flusd  Pulk back e rubber boot and
remove U RUORRerT ring with 4 par of long-nesed plers The pash rod has been
remerved rthe pLAaToO with the secondary cap will be expnsed, tharafore remove Lhe
prstun assembly complete

The ausembly can be separated by Cakg oot orher smoll parts Examans all
paris, especially the rubber primary cap, for @esr ot dustorion @ad ceplace with
new PATTE Whers nedessur

Fogo & Companenis of Brake Musier Cyheder

{L} Fukh rusd a3qembly {&51 Reiyrn Spring

(79 Masoct ¢ylinder rubber oot (9 Ler puc valve asdembly

1 Soopper p'Jul!' IIng (L Chechk walve sean

fd) MasLo GECUMMARTY Cup §LI} Brake masler oplider body
{51 Macter cvlimdes pustcm (LX) Fuler cap saskes

i) Mqston premary Cun 13 Faller cap

71 Returm epring s=at
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Bleeding the Hvdraulic Syalem

Biewding 15 necesaary any Lime a rrlon 4 the hvdraulic svarem las besn dee-
cannesial ar of che leveh of che brake lud has been allowed oo Eall 5a low Tha T
has encacad the master cyhnder.  wWith all the bydraulu- connecocns sacere and The
aupply ik opped ug wih the flunl, Temove the cap foiom 1he bleed valve and fir
the bleed ube aver the hleed valve, immersing ic free end of the (ube 10 3 clean
[ur contamng a litcle Brake flued,

Unseres che blecd valve cap about three- quactecs of a rn and chen ggerate
The Lrake pectil wich 0 slow full atrcike unid the flud entering the ot 18 cumpléetely
free of g Depdeles,  Theen, dering 8 downstroke of rhe brake pedal, nghien Lhe
bloed socew cap suthuently te scat, rennwve Hlesd e,

This proceas must neow be répeated for cech of o olber wheel cylinder.

Always keep 2 carveful check an the supply tank doreng blead g sinee 115 mast
imp<attant chae a full level an ek aumeed

Al Gir reach the master cylinder Trvm L cwpply tank, the whole of the
trleedeny cperalion must be ropratci.

Atrer hlegding, Lop up Lhe supply cank o s corcect level of approamaely
threa-guarrers hulll,  Mever use flud thar has been bleed frum a brake svarem loc
pmng up tee supply tank, as thes beoke flud may be o same axtenc areated.

Such fluid muar de allowed 1o stand for an lease one day belore 0 1% veed agaon,
Ttus will allow che air Bublles o the flurd ome o dispacse.  Greal o leanliness 15
esEEncal whon dealmogy wath any pars of the hylraulc syscem, ol egpecally so
where the brake fluid 15 concerned  Drrey flud most neser be il to che system.
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IGNITION SYSTEM

The pgmiicn £y51em Ls o systesn which o nocessary fer jgmnng the com-
pressed fuel-alr musrure withm The engine cylinders,

The cloceric cuerant trom che clectrie power suarce (bactery ind geeramor},
MNows through ammetar (5] and 1Enition Switeh @Y inEn Emcon canl (71,

The Yow=valcage current thoough The peamary coel (343 1 antecopeed by contact
breaker (B) of the discrubuier, Ui charges the magnetic Tebd widan the ot
ceul wcernuctencly, thus edecing lagh vollage,

The hugh volttage cureent 1 distributed by the discrabucar (20) throgh vhe high
rension cord (48] 1a the apark plugs insalled o tre comboetion shambars of the
cylinder head, The spark plugs dre made o spark o ignie the fuel-2ac magtuee

o the cylinders.
To diagnuse defecie of the ignilon syarem, Llways have this thizirabucion prem-

ceple m mand and check the how aul high vollage CIFCUILS SSpararely.

Ay ghipwn o Fego 2, the jpmitien ¢l has vae colls with primary cuerent which
15 senl fhouugh the primory <ood oF SERC and cut, the maghetic (=] wetlan Che pri-
mary el charges aml, By wotural indocoon, @ voltage of 10,000 velts or more 1s
coeated tn Lhe ssconllacy Sl

AT thie mument, seli-inducceen wallage w che primary aml causes SpaThing ac
the contact pomts al the disiribolor GonTact broaker resulfing o @ dec rease o the
indured wpliage rf che secendacy vl BRG pLCEINGE Gf e CONTACE paImls,

M me TCRT 1M T 04 B
o 10a Ba Ho N

-
¥
r
1.
&
.

[

Fig. 1 fumed 40N 545 fEH

Therefore, the pramary cipcinl s provided with comlenfer Lo prevent dro
of secondary voltage and ebsorh 1he spurk al make-and: hreak confacis.



g, F Wttag Dhagyam of Temehiom Syvslem

§1] Maccery 2 Mikfrabor

(21 Magreuc switch (L Thereibutor cag
T Starere matar (1) "Cylinder haad

t4) Starcer buton  13] Voliage regulstor
(5 Amrheier {13} “eneralor

T Jgulion switch {14 Pramary copd

T igmioun ol §t5) Secomdnry cord

8} Condencer (L& High-tensioncord {2

IGNITION COJL

Type [ 'CTZ-01
| Prumary ' ,
woltage | 2 vults ;

Frg. 2 Secivem of [ematron ozl

{11 Primary cord ccrmennl
21 Primacy ¢ord terminnl
(3 Secomdat y cond wanimal
[4) Primory col

(51 Sememclary ol

M} Core (el
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[nepection and Repaira T

Mast zraubles wich the 1gnicion ol fan b= accnbuted to aharm-cercwt alf pro-
mary oF sccondary colle causest by cher dedlesbree insulaoon, overheabng, or
mteror damags.

With sach & faully 1gtanion coal, o does nor generats sufficienl secomlery
voltege, and che engine will nukfire.

=, Jur 83 repelrs of troubles are very difficulr, excepe oy ciedniny Lartubal
conection, replece 4 defecove pznabion coil.

Check of funchicmog af coul-

Regniteaes Thet Cinp oof Ches daslreborge amd luen the o ronkshifc unbil the SORTac
pont of the comact grm Cloeses, ract Arny closes,

Then switch on the 1grarion swacch, drew our the a=ccndaey cocd frownm 1he
ceneral cloctrode on che disceibucor cap amd, hoddung s op abour £ mim away from
4 metal portrom, of the engne, open and clase che pownt by moving the concact arm
hy hand,

’ I blush=white and grentg spack are created Lepwesn the p of the cord and
the metal poruon, ctho ol tiay be canssdered or be all righe,

When che sparke ure leeble and reddizh, or when aparking doee noc cake place

E;Il:ssp the gap with the metal poction ss estosmely coduced, the coil muet be deo-
S[ECrIve,

"4:?1'1.." Since chese are cares when the cridenser and igoitici swatsh aee all eaghr, ny
Be exart, omploy 8 ool 1ester.

To check Iy memie of an emmeter coconoet the primary <ol sndd bactery then
eI s CE Ches T rene. '

I there o5 po curTent &r all, s $I:§.‘hi[1'&ﬂ A break in the circud.
In zuch casea the <ol musr e renswed.

For rthrough mspection, a coll vester chould be crophoyed. o

<
s
-'."‘:-a'-'-; 1
[T R Y Y
s LY
,‘-J"H.
. -
M oal
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ELECTRICAL SYSTEM
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[ FHe PR ETY

11] Lt Hall T#acing Aruuh

(21 Waxhe iy cChp 11#¢) Hrush Realler
(4 Publey {150 il cower {17y Hruxh kprioy,
41 Spurer iy Key {1HF ol fuseT
(3 Mackmg L2} Armdluce 119 Beay cower
& lhertamar A EFaeid ol (4] Reush cover
17 Spring Cl4F Yuke s’y
&
-
GENERATOR
o Hitachy GIEA-358
Volrape L2 wolea
Cut pur 2000 wuly
Pulley ratimn 1w3
Anendmene Limne of deflec-
ticn of shatc 0. Lm0, G040 )
Awmendment Lumir of short
dIMEnsL0n on CoMmUrannT Fuerce T, 12000m, )
Ghunt W Mope Than 14
[at LOMWY Fopoma )
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Megree of real ciesle or
COINEMURREOT OGS mirn (0, 002 n. )
Lumg of polacired wear an
COMmuLaTaT 0. % mem (k. 016 1, 3
Mriunng tesr A | 6~E &A
Hal 930 = 115R

The gemcrator 28 pooomsd oo the fenme teft sade of the sngine and s deven by
4 fan belr a1 1 3% wmoes che Speed of the crankshaft,  As aluwn m the diageam of
the gemeraring system Fug. | dee penerator §-) terpnal 16 grouwded to che car Ledy
fukd 1l {4 coroui Libe gors through 1he voltepe reguliior and emmeer W charge
rhe hatléry. The generator i5 3 comttani-voltage tvpe enpupped with & cachon pile

type.

Fy. 1 Mugram of Generating
a¥EEmt

(1} Gemerator

121 ¥olege regurator
13 Ammeter

fdi Hareery

5 Fuge

%} Lighming awlch
71 Lamp

The cunstanc-valtage rype pénececor, when chacmong, maintains a hxsl voloepe
8t the generatur terminale repscdleds of the vehicle Speed, thet 15, over o wide
range of engine speeds and alse Troduces a0 potpr coatoommg oo che load, T
uther worda, confpemeng o the erace of ballery charge, the chACEmE CUrTent s aw-
Teanalwcally regulatd, prevennng excersive charging or dizcha tgag. When che load
1% meregsed suddenly, The oucput will Increase correspondngly s that Hhe Life of the
harcery will be prolotged,

Generator Constraciion

a8 Ahwn n |1, 2 che generesor 1R flange muunted, Delley deaven fype, shunt
wound, and vennlated by o fan moegral wath the pulley, 11 15 8 so=called enclosed,
ventilenad rype with Lhe brush par coversd wilh an easity remavable band to Eaci-

ligate inepeciict and < leaning.
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Servieing Generater

Care abould be Takém 11x sews thar the exterise and the 1LETIAT OF [he FeneTEGT
Blaays kept clean.

? %

aw 10T

LN N B

|
| | .

Fig. & Gemerator Sectmtal Vicw

Ml Erame 13) lirush spr oy
(1 Armatrce thY il beearings
(M Feedd ool 1 Con pullew

1 Uil aier

To wisassemble, Oest cemovs the drive pulley. 1 het after removing the band
sgver, (rresy the brush spriog Bagk and pull awl U brush from che baldec, Then
by wnserewpyy rhe lwo chrough-bolis cannecting the en:l covers, the generatos can
be disaascmbled a5 shown o Fag, 2,

Al diassrembled parfs with Lhe meception of the Teeld coal and the Aol ure
ol are waghel wich gaanling batore being inspected and reasscembled.

When reassembling, the frone bearig, bemg of the ball braring oype, 1= filled
with magnela greqse while the roar bearig 16 Jubfwcated with 3 few deope of Lighs
cngne oul. )

When wostelling the gengratur on to the cagine, core should be raken o see rhat
the Fon Belt 15 properly tensmed,

Aller anstalling, all electrical cofmactian: are secutely bightened and cleaned.
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Troubhle Bhooting

Ivagmioses throsgh motoring test,
Hefote dirassembling e 2Cmec atar (or nspoctivn,
an overall uhﬂi‘k-up- can b madke chreugh the mooorc-
IOE teel, The canatanT sollape generalor ppe cites
tegether with the volrage vepulator, which heing a
complicated uniz, makes oo ditfeeol o diecavesr
Cedubles m fhe pencrator,.  Thua, by checkiog the
pectormance of the generator alone through motcr-
inZ test taakes thes an effci@nl repsor p@ratnn,
For the moworing ceer, 4 fully chargad bactery (L2
volts) and abcat. X ampore € apacity AmMmMocr aIc
vequrad, Wnh-he s connescted {or the Lestar,
The genetracor 18 turned ag a ke and Ceqon the
condioon of the current and spood, crcblea ocour-
CLOE 0 Lhe gemeralor cun be checked,

{A)] The gencracar @ In neemal eondiman of The amimecer ndicates feom 5o 7
amperes and the generator roturee smoochly wich ooly 8 feiof home U the generator
fuils to retate, there 12 trouble an the slectrcal coccwt. The Tated currents are
& amperes at 73 o opem.

®} N the ammerer wndicates higher than the reated values, thete e 8 shott o1
grounded conoeccion provided there erc no mechanpical defeces. I should be noted
that & fuerly large curreot will flow of the Toctonel] resistance of the rotaling pards
15 TTeak)

Bl the: Totakaom s ioregolar, here 1=
a Alwirt ar groumt g the armmaruce, @nd f
the roLacwm o Klow, Lhe teculile may be
due 1o ebatt ar growand in cthe Leld emls,
Furthermora, f the rotanaon s nocmal
but the amimeter pounter vibrawes saceed-
mEly, Lhe treouble wall wise bes dys Vo st
ar gl."f.lull'l.'l n I;J1E! INTETIRr [Wlris,

W2} IF the anameceT wodicaced below
the rated values or of che Taoon 15 un-
cven of slaw, theoe 16 i Uelectve coan-
nectlon n the berior pacls o a bygh
frictacnal parl, [0 (s care, Tepairs or
ceplacepuant ol deleclive parts arc mede,

hagnaring 1raubles with a teecer.

Wich the above moworing test, the
geperaccr can b checked to ve af 0t 14
faulty and the [coubles approxamarely lo-
caked but o would e more advantageaus
t1 use & muliicype coacer shown in Fig. 3

Furthermore, by using & peniable
dynamo tester, tEELE can gasily he made

without Temoving the genecaar from tha  Fig, B Gemeérafor. Slarier molor
Car. ind Regulator Tesfer
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[ makmg theee reara, cthe & and F termunels of the generatnt are connecced
ogether, the volimetar 18 connevled hetwesl gaiecaior A termindl and the groumi,
end the emmeter 15 connected batween regulatr B rertanal and the bottecy. The
eogine 15 tummed over ot mednn specd Feneracor spaed about 2, OO Ay 0
the menmeier pontet a3 e puove, or I Curtent 16 being gemsTaled tat when the
Joaul 18 ang redsed ta 20 amperes, the volimerer mdwcates below 13 walee, the gen-
eralur 15 delacoive and YEqQUITES CERALTING,

When the gonCTiTaE IS dienssembled and tha parie are w b nspectedd, e
armeture growler 15 nsed 0T el porposa i che foflowing manmer,

Teating far Grovading in Field Coil

The ground erminal of the field coud 6 remwtred one Llead tram the growler is
grounded while the echer 1oad 15 cunlacrad wirh che oer field col termnal.

It the teat Jamp oa the growler hpghs, che field conl 15 groundes] sohal
ghoull be replaced wirh new ool If che test lamp Faids w lrght, the tield canl (s
froe Iroamn grlmudmg

Teating for Shoria in Field Coil

The (eld il 1% placed 1m serice w1l an anmetet berween the positive and
negalive lerminals of B L2 volt electrigal sewrce.  LE the ammeter shows an eas
caethngly ligh reading, the fiehl coal s shorted and should b replaged

Frarad currents doe Fatocin 101 5 amperes.

Lead Wire Teat ([ Circuit Test])

Vo test the 3&ud wiee, that 16, the wirmg trom che plég brugh holdec b The
gencTdator A [ernnnal, the owe leade from 1he growlerace contacted il Fanch i
enils of the lead wire. I che test lump Lighta, there are no defscrs but of 11 FalE
e ght thera 18 0 break mmthe lead wire, which should be ceplaced. 1T one test
lead 15 concaccod with poe end ol che lead wiTe and the ochet CEEL Jeud condag Lex]
1o the body abd the test lamp leglns, the Joad wire 1§ proonded,

-

Flua- Bruah Test

e lead From the growler 1s grounded and the other Ll o5 cantacred with
rhe plus brush hobler. IF che test [aep highta, the brush holder s grounded and
should b re‘p]u-::e_:l,
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Tesling for Groxmding in Armatyre

To reat ot the armature 15 grounded or s, e lesd from the growler 15 con-
tagted with the armatyre shaft and the other lead with rbhe commutatcr ssgrment,
IT the test lamp Iyghts, the armatore 15 grounded and ghould be roplaced.

Testing For Sharta iz Arieatore

'Ta rest B sherts m armanme col, (He armature 13 pleced of T of the
Frowter and with 1rod pasce held over the armature coil, the armature 16 rotat-
ed by Daed.

Il the& 1e08 prece 18 artracesd To the ammature oodl, the agpnamee cod (6 shorted
end shimld ceplicek

Checking Armatare Shaft and Bushixg

The clearance hepwest lhe armiture shalt and baaring besfung 15 checked and
AT thee ehaft 15 found o be wortT or badly bemt, 1t should be replaced.  If there s
ERCEF61WE Jonsentss harwesl the srmature and cthe core ber nmes oom-uneform
during rauon 60 thet oot only will the ootput be reduced and the smsdhness of
renanin be Jestroyed bue due will cause the shaft to bend and capee (e parts to
totch, “The spes frcutions should be refer resd 1o and defoctive parts ehagid 1= re-
placed or repedaed.

Checking Armature Cail

This 1E & wagmal check-op.  The ecanecoor betwesn the armature coul and the
commurzaor are mapecied agd a1l leoee or defeccive asldeyesd Sopnectons are
Cnrre bed,

Checking Commuotator

Wikn the commutater becomea worm o that the geality of 0, 4 mm. (iffar=
gaece 1 didmeters between the lacrgest and emeliest dirmens ione) 16 excesded or
the deprh of the nnés sepments from the surface of the commuratar becames [2es
the allowable Limic of §, 2 mim. , Sorreclions should be mede, When che ¢ o=
taror sutface dity of cough, or o woen s Chal it s ellipncel or stepped, ax wall
not only result in che prushes contacting paorly and cawsg decreasing vrtput and
turther the urming damage on the commucaror eurface, But will alsoe hasien the
wedr of the brushes.
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I[ 12 vommotitor sutfoce s endy gz,
1T 280 b carrected worh Mo, 00 sandpapet
but oI i a8 wodn sa described abowe, corf-
TeclicnE ca0 b made only by Bupporng
Bearch #ncds af the acmawre shidk and mackm-
mg 8% shown o Fae, 4

Hl'mnE-.-.'Er, G e r S mm. . 1oxhouald

be replaced.
f:puntmued use of 4 commucacar whici &. Correct Binixh
:5 wurn 50 chat the depth of the sogment B, Ls-obrect finsh
mica s Shillow nay résull inopsert of Lhe
mca becograng higher thab Me sutface of it] bice wmeuletion
the comtusiator.  This condowm wild make (2] Commuracor segment

the bruehes jump and produce sparcke o

bum and damagr the commueior serfece Fur. 4 Laee o bimyr Commuisior
The deplh of ther mocin 35 correcied by -

der curning, the curs e conefully made

willl 4 Tackeaw o the conadiCosa 3l Lk

Fig. 4. Lhe commuiator euliace is thon fimsabed by amoothing i1 wich samdpaprr
QT CUMMutator sione,

Checking Brush and Brush Hpring

(81 10 Ches Beostodaes nor seqr properly against the camoutator surface, cor-
Tesiepnf are made by reseatinie, Howewer, of the brueh 15 wom beyond the wear
Lurt ar s broken, 1t sheuld be replaced.  Tu resewss che brwsh, @ prece of Sand-
paper of aboul Neo L3l Onetese 15 wrappesd arrumad the commutatpe aod with the
brush metadles m the holder over the samplpapec, the holder 15 revnlved. For
Lmistong, samdpoper of aboal Mg, 320 cating 3 used,  Atter reseacng, 11 should
be tiliwn with cormpressed air, and, atter cleamag the dust off choroughly, the
brush 15 wip2d wirh & dry clewh.  The max. pernusaible wear of Uhe boosh s 173
the length, ouer which the brucsh skbwould be replaced,

(B] I the: brueh spring dows nol heve the proper tensm, @ should be replaced,
Since the brush spring has cunsderahile effecr on the propet conlac) mg e s
w2 (e brush amd the commuardir, € 8 necessary on determine the tooswn by
the peater of spong 1endon wih broshosralled, & weak spring wil increase The
elecrtical resislance, causing apatking and pimng on the commutaier, while o
atrang a eprang will hazten wear m che brush end commutator,  Thus, when re-
placing, & graxd grade brueh end coreect e1ze epring showld be used,

YOLTAGE REGULATOR

Cho che voltage regulaonrs o5 the carben=oile FpGacly dode] BLI3-50 used
Hiracti generator.
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. 1 Fifacks Model $0A Cavborn Pk Pype-Voltage Reguialoy

Meoade| ]Fi. L13-50

LCut-out relay polnt Zap B A-0Emm

Mo load adjuacing vnlrape 13- G volts, a1t 250M} ro p, m.
Flus serew lecatimg volcage 12,5« 10, 5 wolts, ac 25000 r, p.oin.
Cut-in volropge' #=11 voleg, ar ZHH r, p.om,
Feleage cutrewr Leaa chan 5 anps.

Construclion and Opzratisn

A% Ghown n Lhe wbaove figure, the regulanee congists of the carbon pale,
magnat wnl, movng core spring, and Oxed resis@Ences,

The pripeapal part 15 che corbon pile winch eonsests f several dozen layers
of thin carbon discs, By applying preseore to hath enda of fhe carbon pile ae
shown 0 Feg | the resifiance will change. The wnhizanoon af s charag e cg-
1€ 1% the carbom pule woltage regulatur, the wiring disgram of which 15 shean o
Far, 2.

|

i) e prepsure &erew
R4 &2 Corbon pile
- U Pele hulder
b Moy cors
- PR 1 | [F CumpreRsiLn RpRriog
I[L.'||"| r|_|'|_|'|Jj! H’E‘ h Cunpressicon Spcing
| e FF Magnel el
| 41 Elug Hl.1||..l'=~ll|"|5! T 1Y

Fyr, A Sechonal View of Carbom-Frle Regulaior
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: :
{
i g 12
Fge B Charactenstics of Carbor Pele Fig, 2 Wiring (Mofrom

Wirhoul 4 willage repulucor, the geper- (1) Corbeh prle (30 Srabulirer
e CEE ! (2} Sprinp M} Cul-uur relpe

aterl waltape will wacy wirh the speed, Logd Y et il

end arlwer factors but 4 carban juke regulasor o) EI'E1|FE:I'EI|IFE* R E—
will meLnceEm conetant volrage by ehe follomw - - I
W BCLLOHY.

When used o conpuncticn wich the generatar and the valtoge bacoanes high, |:]-.‘:gI
surrént through the mapnes ol ncreases and makes che anracive force greater.
This nergases the carkeol casigrance G thal the cucrent through the f1eld cod as
decreased and also Jacreases the generarsd curven],  Conversely, whem the volt-
age becomes low, che genetatod current e veapes.  Thus, by propesly omatchug .
il Cacbon pole regulator imacs the current by meana of the currene cail, there
15 o6 need of specwlly provching o ceccenc cot-oute Also, the coil n Berice wich
che freld 18 tor improveag The chacgmg charagrerislcs o luw spel while the Tamed
FEERSTRNCCE ATe bof praventing VALK L& in ehatact er s dug o 1efupe canie

chimges. a2k

Wiring Precautions

{1y Cenernceer

{21 Taeld cunl

) Carben pule

(4] Linmpecsscd 3proing
3 Mu:wmg cAre

) Yoltage <l

Fig. 1 Virltope Reguwlotsg Frnciples

In coonecting up the renerator and e vnliagde vegulanos, care shiould be luken
Iz note the signs on che tecmanals stawn e Fig. 4 o make the connectuans hight,
and by make Snre ok §r forge T cannece the ground terrnmalls,- . "."i
[ | .

—————

I

-
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Huwewer, caulion ehowtd be caken nof ro damage the tetmunals, screws, and o her
[Faris by Lightening more then neceaeaty, For wiring, hedvy wires ere used be-
eween 4 -4 and -5 begpuse of large currents flawmg between these pomts and Lighe
wWire IE used berwean F-F  Carye shoold be taken not 1y mnsieke the grze of these
wited.  When rhe wiras have been 1n sernca for 8 long perjod of tume, they are
repaircy or replaced,  |n These cises, the same or larger size wires should be
vsed o roplace che wires formerly used and wire-1o-wire connectlons shouid be
amply soddered and wound wich Black wape (o presecye the insulacian,

Repairs, Adjustmznts, Inspection

The veltupe repulaung part of 1he volage
regulatnt has been subjecisd o rigad INRpeC ccn
go thar ctheye ahould be pracoicably me changes
while m use and oo neceasicy for adjusimente,

il lrouble should accur, however, the regularor
rRhould et be touched wichout previows prenata-
ncas, of [his will, oo the concracy, lead o big-
ger waukles, Bsfore adjusting, the principles
outlined above alinuld he 1theruughly understood,
and, wich a voloneer and arhet ns ruments oo
hand, adjusomente should e made correctly. ( f
When adusting the gap berween the adposting

core aid the moveg core, ic 18 ditficulg Todeter- T;.'_
muwe this distane e dimensionally so chac oo 18 af

Impeetance feomaks this adjustment elecorically
aE shown o Fig, A, Fig. 4 Wrmg Diggram

it —

Adjusting when Valtage Chonges after long Period of Bervice

Frg. 5  Waring Suring Admsing



In this caxe, adjusimenlw ars made Lhrough the pile compress/on screw only,
A% sherwn i Fg- & o The A xernunal b the rgpulilar & volimerer ¥ (8 conhes e,
Terrninal B is conneced ria an ammener o the cLecull 2wieh of the baery and
vatiable resletance.

With the generalor rannng a1 ag Iead (batleoy and resGInce cIcgual sul owll
and ar cated speed fgeteratcy, 2, 50 rpan., engoe, bS8 epme }, clie volonetec
L3 read.

A showm i"|g. 5 :ngl:[enmﬂ [l pule &Sorrrass L HPT LY Will s 215e rhe weakl=
apa sa that, o the voltage 1a low, accew in, and, canverzaly, Jf the volcage s migl,
URSC TS,

Ta measure the cur-in
wiltage and Cul-oal cureent,
cunnecy the wollmetar ay
shusn w1h fle L1120 F1g, G
g rergral A, sod make meas-
wroments throuph 1the citout of
cermunal Band a fubly-choacped
bisttery Measurement of the
aulple 15 made by peadung the
wolimeier dnd amreseler e nugh
cthe wariahle roesasrance cio'cUiL
wilh {he Barrers C1FCLIT CUC OALL,
Murimg Lhe eseasucement of the
no-load egulaling wolbage, the
eecminal A wq:-lr:lEIIE and Lermi-
il B voltage should be pricte-
cally the same. [ thase [wa
voltages ciffer consudeeably,
thas Indicares @ resistance e the CRBUgIng corcuil oo 1les caze, check che cut-ou
]_'r|i-l:l|' fur such dedecrs 45 DubdEl CONCJET POInLy and cepait 85 OECCEREADY

Adjusting Regulator Afler Beassembly

When reaasembling, adpwstments are
made Lheewght o adpusteog core and the
pole presaurs sorew, The regulator 15 con-
necred up wo che genercace a0 no-losd wnd
revalviog ac specuiued spocd (2, 300 0am, ],
the adpueting core {07 screw) as ghrened by
turmag (L 1l kow se daFecr1an 46 sIown

/

—_ ]

M LA TERT Y TR
]
L
Lo

mFLw, i
Ting will cause the volrage o drop ar .
Ferst bot te wibl pusc agemn, This os due oo -HET P TioN
the fact thit ag first the gap betweea 1he F MSNTEN ===
screw and the moving Sorg L oickedse the FILE aocaTme Sorw

conlacting ceristdngs of the pule sheete awl
lowee the ecmuoal woltage.  Ad the F screw
18 pghrened furchet, the zap to che muwihy
core reeches [ and the cermmunal voltage shaws a mummium velue.  With fuzthar
righeening, the flux edjusunp screw beglbing to push the directly dnd the vidiage
rieas vapidly. This as the push-up valage.

Frg. & Pasihon of ple fresspre
sorvw ard no=bud fermmal voltage

o -



The waltage 15 mensired tor connécting, & voltmeter betseen the & snd E termunals
as ahown 1n Fug, B,

Frp. ¥ Adjusfiey Cove

The procedurc ouclhined below abinuld be fol-
Iovwesd 1 meking necessary adjustmenca (T thes
L1 Egu €I,

(1) Wurh the Comeclons made 25 shown o
Fig, & have rhe gesecatar at nosload (H1ec-
rmunal disconnecred) aid rokatitiy, ar apecilied
Epeed {2, Wt rpm. )

(F Sel 1he pule pressure sorew pos o,

(3 Taghoen che adjusting core (F screw) amd R
determmine the puah=up voltage, K che F

screswy 18 riphtened keyond che push-up volcege

{10, & wieles A2, 500 tpm. b, The voliage riscs
eatremely faat o cher cere ehould be wkeo Figr, # WrIRg Mok maef
to tipheen 85 slowly 85 possible when near Maagsuriity fersh-up wolloge
th: pueh-up volage.

(43 £ by adjustnge che [ osecew e spessifed push=up voltuge canno be ob-
tapoeil but s lesy Than W S valis {Case Ay, the F ecrew b5 unec rewsd back
nearly tarhe nalcad volrage and che P screw 18 6Lightly Liphlemd, I ngre
than 1{), & wolce Caee A, ), the P screw 15 lightly loosened,  Then by {ollowing
e procedurs shown in i), the puzh-up vollage 15 redetermined.

(%} When the required voltage 15 atnamed, oy P screw 15 freed and Lhe qule
16 grven a lught ahack o serle the pilea after which the pesteup vnliage e
rechecked.

(6} Afcer rechecking, the F oscraw 15 wnscrewed ool the specified nor-1oad
yolcege (15- 10 wolls 3, 500 rphn, ) 18 sbivam. The F screw 15 then Frsel,
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75 ADNer the Pond F surews ace Daed, the gencrator o steppod. 1t 05 Lhen
vastarted wntll 1t Teachea the specified sposd and rhe no-load volrage 15 checked
10 Bt thar (¢ has rhe specified vilue, It 16 smportans thiat heforc makmng this
lesr, rhee ple be gresn @ Tighl shock a0 order @o brimg a7 o & Steble condieon

When the above adjusaomenta have beea completsd, the ongpue 8hould aute-
macicakly cunlprt ta the specified value. Tlus 15 checked by ratenng che genc—
radue al e spocified spesead id poiresEmE A Load

Checking Cut-Unt Kelay

The volrage at wiuch the cot-out A
celay prunts close 15 checked, This d.]ﬂﬂrlng Helay
valcame s delermined by slewly s kY , Poiot gap

creasng e spoed of Lhe pencraror
anil reading che wollingrec conkecood
as Shuwn i g B unul ko THaImE:
closc.  The proper cut-m vollage 2
from 12, 7- 135 2 velie ac 1, 290 rpon.
I5 che waltage checked s Namd o be
trxa hugh when chye pogois Clusc, [re
1elay aduening arm slesnoan Fig, &
15 lowereld woweaken che flal sgpermg,
prd JF bws Do, che gdinstimg acm ke
rawsed To seengrhen e 3pring.,

Fipwayver, 11 shcabl e pooed chag the Faro §F 0 finl-gpe ralay wpper efl
proper rap destanc of the rolay patts shons cat-vuet Pelay wemdenpr Aetfoul
arc

Felay pome gap O, mn
Armowo core g [poenes opan 007 - 006 min
Arm o cice gap (ponts ckasedl 34 - (1. % mm

The vur=vur relay pomes should be inspRoc 2o whuul ORCs M EVErY [Wo minatha,
Aurme, prred, and caher poesdy contay Lk ponecs slnuld be Ureszed auth a fine Dile,
Mp, (6HF sandpeper, or poonl dresséer bUT pOics Fownd e be padly wom sTwuld be
replagad.

Atgar Grosgemg, ol will be 7SCCRAATY [0 Fedd| oS ghe pwunt Zap 7o Che corrwsy
wmcnaien, I the actunrng wieliage wf the cut-out Telay 18 found o b correst but
the meler aeedla vibraves whea the epgine s chng, the poomes will be guickly
damaged sa that 11 rhia case, the 1dling speesd ohould B lowe ted by adwsing s
E]'lgﬂ'!lE_

Checking Through Ammeter [ndications

(1} Those familar with the third brush rype whean chanEnr aver 10 rhe pile
[ype may thimk rhat chore 12 1psUEent chargmg when the ammemsr induein-
caom 1% Small decing daylhght.  FHeeEyeT, Lhere 18w nesad Lo worTy AInce
the batiery 18 fully charged. Heversely, 1l afrer droving for several hours
during the day aml (he ammeter RILOTCT sall mdicatea around LY amperes
on the plus Bide, 1 shows Lroauhbe.
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In thiz case, cweck the flunl kevel aml specific gravity of the hattery.  Also
check for incorrect wyrnng and s o any wiring paccad ynmedoace]y.

{2} Churing owght, the ammerse poeanter should indicate aroend [ when drrang
af 30 re 4 krn. per bowr. ) the imdieanon 15 more than minus 1} amperee,
check-up shiulil b made 1n the manner as deseribed .

(3 During the day, even with the bewery full y charped, sbout 30 atpeces
UHATEING CcuTTent mey be endicaled wmmediacely afies operating che ELarrang
oy, There 18 00 need oo worry Smce this is o restare L temporaril y
consuined batlery and it w1l TeTWrn (o the necmal charging comdation wichun

I MLOWIER.

STARTFER MOTOR

VYaltgxe
Crlput
Starning, current
fvotrage)
Lock rovque
Type of pthanan gear
Number of tooch na pragn
BEAC - .
Murmber of tvoth on ring
peat
hmendimant limt of ghort
dimens o i shqle dig
fpunecn sidet
Amersbmen: Limur of sl
dunensiea of shato doa.
(rear end)
Gap berween shalt axd bush
(paruan g1ded
. Amerdment Lo daeoed gap
Cap between shaft and bush
[cear o)
Ansendreen! limit Jikbord gap
ametndirem Limt ol deflechon
ca1 ahadr
Amendmenc Ligyr ol shott
dimensum
Dutoed degres of rear
circle
o Darcoed bimoe b piplat 12l
I wear
Bueh lengrth
Amendment iine
Bruah spring prezaure

1 wolts

{t.01 HP
L.es= than 320 smps.
(9. 5 walts, )
Over .Y kg-m
Bendex 1ype
¥ -
IH

O 1 oroan 1 Q04 a1, ¥

O L oggeme 0] 6004 un. )

(L G360 855 i [0, D01 3-0. D03E 0 3
O 02 mm 4 (WIE an, d

0, 03- 1L 076 mm {00 Q241 O30 i, §
0.2 mm T 0 1n, )

0 b orowa J0F €4 1, )
2 mm I+ 4% an, )
.05 romn {0 oo )
.4 mm 0.kl §

Umm .3 ;)
0. ¥kg 0.t
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Construction and {peration

Fira 1 Starter Molor

The starter mowss 18 a b O horsgpowes shicing marig epe electr iz motor for
use n slrting. The motetr when mouated oo ehe engoe 5 oo the front night s
of the Icansmission with rs pumien gear dwectly uppasce tacthe fiop gear The
Cansrructeen of Che slarer mowor B sinwlar wo ihae of the ganeratne bur Jdibfers nnly
N Chat J02 acmature shafl exlends ool ockwards with a3 prmon group tnecalled on the
ond ag shown o Cip. 2.

auha B JTTE S|

Frg, 2 A Sectional View of Sterier Molor



(1 Brackel 15k Frald oo 10 Puras groop

Wommucator el {8% ) lar el serew iy Barst
£ Il ¢ary CLoArmaance (1 Zv Thruugh kah
1 Yok (B Prcckeer (Phoof o saded (01 TeFrtamal bele
(4 Nield cint e wipple 1141 Cewmmpiatsar

The coauect jon diegram far the tarter 12
shewn 10 Fig 3. "I glarter swinch 12 a ey
Lype combined wath e goilion switch  Ey

L urhng switch co the vight direction, the ra-
J_ lay i rhe magmenc swicch movies o pe e
c= cutvent  fluw ta che stareer and causc the
ATTNATUEE T(+ SLart turming duklecly, Howevar,
the puoica ut the pinun groep does Aol turn be -
Fur, I Starier Comerachon caust of the colrterweight bur advances abong
the scrcw cur on the pinion shatt and resas e
M Hallery {3} Magnens vwatch ally 1be fing geal.  Afrer advancing about 41
12} Srerter buceom §4) Slaatec mownr mit, the pimon compleees the neshing 1nca
e tafp prear and drives o with & powerul
tnrgpue. The divectwns i which the piion maves 1s from the end of the shafr towards
the starter bracker, chus ceducing the bending torgee,  After the eRging starts and
ark sjpeel becomes greaer thion Lhé no-load apeed of the startcr, the pomon 15 kicked
Back L unmesh and rocurn o s Bormet paEITIan

ey,

1

Operaliona] Precantions
The st ructions to be observed wien startmg che engire: gre: ac follows

(1 The aarter shoubd be securely mautred on the cngine asd shoechi nor show
any loosences.

(2] The siarter switch should be onersted properly and shoold be relesasd -
modvarely when rhe epgae starra.
Excepring an extremely cold weather, the engine ahould rrmally start
within L0 accocnde

{d) The atarer swich should noc be operated when the engine iy runnng  If
ther engine Cauls o stavt, elluw Lme for che pinon 1o come @ rost belare \uoang
The &lurtér switch again.

(4} When the engine Eausl 1o srar afrer turming Lhe acarcer key for over 10
seconds, Co WA confmue Lutng the key nme affec me buc ey 1o gave the
baltery o thes care, check for the ause of the tooulle gnd correct s oar tle
engine will sTave

Checking While in (Operation

(1y With a fully chacged batigcy and with the lamps Lighied, the Btarer fawiteh
t= used,  If the lamps become dim, especially when the empine does noo searr,
the cureenc 15 flowwng chrough the siarter mowor ool BT e Somes redson the
drmature 16 not Iurnang.  Caraful check should be made sinee M sturter pmian
may be locked 1o the flywheel riip pedr and unable to retuch, a Lrouble usralty
cituge] by turning on che acarcer while the engine 1s stall Yunting.

§Z) When rbe 2racrer swilch s curned up and rles starter motor fals e lurn
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elthough rhe Yights cemain brighe, che swerch ehould ficet be checkad. | the
ewich Rl 5305 Taclory condiron, chen e cundition of all the ceepynal wnd
anid groumd cnonecrgns of L battery, krarfar switch and acarrer are chee ked,
[f the switch 1@ 1 sareslactury condioon, then the condition of all the el
sl ground conmecoand of the battery, starcer switch aod statier are checked.
LE (e starier moor cuns but s mavemenl ve sluggmah, ©oindiciles either a
huph TegIATANCE duer W fG0SE CORNACLLM 11 The SEarker CICCWE oo & bdly die-
chergod barcerw,

(31 W alter the above croubles are corrected and the sarer fa1l5 to operate
ocoaficnyliy and shows defecove parformaence, 16 duc oo internad Jefects 50
that 1 citks cpuse, 1F should be dismancied angd checked,

Dismantling ard Digawsembling

(L} The starier can be dismantlod easly by remneving the bwo sosd nucs triaunting
the srarcer an Tise Er|g:n¢..

§2} The: two stay batez an che stprter rear cover fcone end when mounted on the
Snging) are removed.

(3} Aner removing the band cover, the brughes wnd lead wirea ave remnver,

{4] Ry prapeity protecung amd bolding she atarter xdy, the atmeture ehafr s
pulled owr.

3] The armarre and the fronl Cover are talken our iogechar,

&) To remave the pineen grap from the aTmature shalt, the coler pimoon the
end of the ehaft 1e pulled cut and by removing the punoen out, the pipoon group s
TRmovel,

[papecting and Repairing Parts

The same procedure as char fec (he genérator parce 1€ followed, The port being
ulgan=d awd inBpecred afier which delermimations are made ag o whetker ey can
ber reused or 1f rEpRIre at replacgments 058 nECESSAT Y

{!) ‘The pinwn 15 inepected for defects and of the cxrh lage 5 worn or the tonoch
edge 1% damagesd, the panion should be reptaced.  Worn o broken teeth wall no
nily make the gaac mesh poorly b will hasceo che wear ol the opposing gear
and alaa, pear|y meshing pears will cauee bendimg an che armarues shafl, PFor
thug laar reasan, core shiuld = faken, when mspecong, o alsn check che flv-
wheel and take remedial tneasuces o the ring gear 5 found wern or damaged
¥When the pimon 1e found defecoive, replaced the ennre prmon gToup.

(4} When inspecting the armatuce, check the armaoture o coce gap, shaft to
Ruoshiilg 212aranee, Bemling in shatt, etc., 10 the same mannet as 1thar for the
wE r AT el ded Sorrecledd o the specificd lanits, or che aemanice o5 ceplased,
Lpeciab atlentin shimbd be gaven to the clearanc e borween wthe armamre aod e
core 0o se2 thil They are not comtecling, and coerresion foond an the oo ide
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surfuce of ] armacure or the ke surface of the core should ke retuaved by
polishing, and the surfaces proseed wich ruse preveotive ail.

(3} Uhe armatuce & nepecoed and repaired i accordance with the jreacedures
vautlused T che @encretor. Espectally to omprove or coreect the brush con-
racomg conduien, slhe beushes are cessacsd, Al The sane Dime, the brush aml
bruch epring are chacked and are correcred ar replaced.

(A The msulaton sn the wires are cacelully mepecoed and wiTes fuuied with
weak pr dinaged ingulanon shodd be veplaced

fS) AN armacues Fouml with cae parn cspecially damaged by burning should be
creictly pesemd by the msulaton 1est

Apzembling and Testing Starter

Ruassetublng 15 parformet by Tnllowinge che reverse pracedore for disassem-
hhing. Al fewciemal paces are lWbncated with matale wl (SAE 300 while the
hearmgs are voalsd with a 2mall apwemt ol prease circule an the magnetie swirch
and puses The man SITCUR 5. 10 Lhe magnans Sieruwe w Clete Relessing che
SEATALE Hw Feh Bellon Opens 158 magnenc CLrcT whick alse npena b,

(1 Coause for magnenc awweeh Falling to vpetate can be divided inta eaeciecel
and muevhany al soubces
flses loe elerorieal toeehles.

(A1 Current Fa:lure i madnete cirom

When the sfartee Switch buslon o pressed and the cureant fails to
pass throwgh the magnens crreun, moac of the tooelile s due o brirkan
sohieced connection betwaen rhe Tnagnels vtad wire add ihe magnetn:
swaich i zorminel, ond aefecoive prowmd connccoea from Lhe el wire o
the magneus saich lndw.

(B} elecrive COMLAECL &M A CIECUIL 5y,

When e magnene CIeCuUt 1% calisfactoty and 5, 15 clasing but only &
small current floway dua o Righ contact resiacancy, and thie CPPOEITE 1aK
of swicch S operng hut 5. remames closed.  In mither case, the trouble
Lies 10 the: fauliy mioving of che coce or roogheess of the contacling poLit
surfpge  Therefore pelishel 1he surface wall, then the operation wiall bc-
crme aaldfactory

Cauecs for mechamecal erables.

Fuilure Lo npetde 15 caused i wany cases by the guude chalf ab the
oving core of [he magnetic swirch mawn irewt 5o Encking against the
cover hole  Carrecnon can be made 10 thie case by Inosening the cover
sorews {d places) aml cenghening them s riac che shufl inoves freely,

(21 Pwecaulion

In remoivitg ouce [rorm e magnetis swich man ciremt ierminule
when matalliog or removing cables, che Jower oul of the dookle nuts
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ghomld be kept o ightened srare while unscrewang,  [F the lower oun e
Ioase, the wrminal bult may vece cogether and groand e 1ecmemal o the
caver ahd cause damage.

Starter Troubles, Their Cauvses and Remedies

The following 1% & Liet of croubles which can be detarmmed from e siate the
awatrer (s mnstelled on the gagine.

(i} Starter Esils o purn,

The engine o5 checked to s0e uf 1 can be cranked ny hangd,
IT 1L cannot be cranked, the en@ne a6 L faolt and ehould b= checked. T o can
be cranked easily, the ecarter g hnding the wir1ng showld be checked aml cor-
racoing s aucordingly.

Is the bhawery cun down?  Check che apecific gravity «f the battery flud Lo
soe 1Lt s over 1 A0 and recharge or replace the harary as found necageary,

411 loose batery and ground cablee should be cleaned aml properly ughratied,

Mhagnary grease ur Cargovle BRE
Mo, 1) all caed connechions are

carcfully oglnened and special e - : m'u'-én
altencwm guven s the conditien of - ; Tl
STLATIF
msyularion.  The assembly chack Brverd ! At R
15% Ets by lesting che starter az ' - ey .Y
d songle wt using o fully charged ¥ * !E G ITEFr
- 1

batreyy. Texis are made with a
ECEICET MALAr Taslar or with the
spparacus ehawn o Fig 4 by
which braking torgue 12 meeasured, Fip. 4 Targe Teshng Apparafus
In Lhes zase, the normal valuo
shiwld be % m-kg. Toweat the Rtacter muror when mstolled on che engwe,
the engine es sl warmed up. Then wath the thooule vebve 1n fully cloged -
aica, the fracear i aclnaced,

In addiceenn, a1 a slargar mctor ceseer 15 wsed, peefarmanee Lests can e
made casily and accuraraly,

Conetroction of Magnelic Switch and Instructions

The magnene swinch i an wppracus when the engnie 15 being stared, serves
Itz wlose the carcuil bevween the ballery end the stArter mome, and permii a Lacge
furrent to flow and actuare the slacter motor  Alter staching oo when the engne s
slopped, L ewitch Rerves oo keap the circuit open. The pruncaples of operatim
¢an ber gecn from Fag 5. Closieg the starter switeh 8, allows the cureent o ilow
through the magnede

i there 15 trouble 10 rhe magnene cireunt, o shaold be coc recied,

For impruperly contacting srorter Lbrushes, the bruzhes Together with the
armature should be chacked, and correciigns or roplacement nae os found Reces-
BUTY.

[f all uf the abave checks with their corresponding repaiTs have been male and
Lhe utarter =til] faLls to operars, the teouhle can be pssumed o be o (he syarier IL-
sell so bt 1L should be removed from the engine ancd ¢hecked.
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Thik 17 exceadingly rare but
care sgould be tekem 10 Ree thee rhe
startst piraon i o Iocked inon the
Flvalezel ring gear. Cascs Lke this
are usually ecaused by badly wern LY
gears meatung improperly aod F
the defect 1s ot foe xévere, A Can
bee rerned sl by placing che grar 1
alult lever aatu fpurch spoed and
rucking the car beek and farth oo I__
frce che grars, 1 Uns trooble 1= = Fig, &
frequent]y copeabed, the sLaLneT '
shoulil be Jdismacied from the engene Tor checkimyg and cépaora,

Mamehc Sugick

(0} Srarrer rarng but ecs turming powet 15 weak and Eoda oo scacr thes engine,

If che teouble 15 Jue w4 run dawn bartecy, loose wermunals, trouble o
mEggnenc awwch, worn ard sockimg brushes, aimey and dumaged commulater,
etc. . che checking, and repairs are made (o the came manaec 3 dese ribed in
U preceooding ohaptees

If thee cueet Surlale of Che acfratore o robheng apapes Che Cpce, The alariéer
should be Jyscnanrled, disossembled and repalred

tesades the above, thero 18 the case of the pinlon meshing amproperv. 1f
the rouble 15 Jue thothe goar esth being badly worn, the: gears 2hoold be re-
placed buc 16 11 15 dues o the serew gurde v the piman shall beong ity angd ned
allowing che pingun Lix gcbvanee smondhly aml cinesimg, wapooper mesxhing, e shall
should ke o lesdriesd el e lect

(2V Srarrcr excocdingly nopsy when In pperstion

The Ihywheel caop pear o5 checked sl the eelh sire defarmenl. ther Shoaeld
he reprisdd or the gear replacead,

Latllmg mse caused hy loose sacees moonng ulea are corraceed by re-
Nghtening the kaolis

Majscs caused by Brushes improperiy cenlacLing T armalure regon res oy -
reconT as thes comdibico nol enly prokuces nonse hur will aseen weac un bh (s

Marse miarle by the armalcre coldaeg, against che core whale W Gperanon s
caussd by loe larpe o clearance between the armacuce shaf znd L busing so the
wian patta sheald be roeplaced  Wear twesn the shall and bushing s due Lo Lk
of o1l &0 thar atrencicn shouhl e gavaer B propser Jubee cario Lubamcare onoe eyvery
balf year using rewsd grale F rmaching ot mnhue ooi and lebricace the parce through
the cal mpples,  Fhe anepent of ol pequired 15 aboug 0 5 oce o For eiuch hrackes,

BATTERY

Wolrags Law
Capacily Biand (20
Enrth
Specilye gravicy of
PR =T PR oo 280 ac 20 L
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Lewel of electrol voe 1) mm Abowve elecirede
Cruss weihi Abouc 21 kg

The DATALIN 15 equipped wich gne of the 4bave makes al batter s maenng the
spaciliatane of the japapess Srandard Type hartery, The wilerlot ColSirueTcn oan
£1518 of b celle cach having a termunal voltage of 2 vales, the waltage preduced le-
ewean the {+1-and -3 terrminala kewng L2 walts, and when msalled oo the cop, the {-)
cermunal 1B miade che pround.

The buttery when instelled on the cer s locaced on che Tight side of the engine
vedidn which makes 1t pasy toonepect when the hood 15 Taised.  Howower, there is
a rendency ro ba 9% 1A secvicung Che baltery,  Improger care will not onldy sharten
the Iule of the Baeery (CpelT but will Juwer 1he performamse of the car 50 char cure
ahould be caken o always ingastan the hatltecy g the best of comliton,

Ther conslrociion +of L badtery Lo- LHERLEA
gE[IlEr will e chefrgcgl el cagted
lay chargbg and dischacgog are shkiwi | — |
Fiz L. The comacruconn 1a eaceeding )
simple, consisong of chonee colls fil- Mmoot
led wich electrobyte o whech are placed |7 i
chocelae coloergd posilive plales wnd cu
gray colipcel nepatnve pliles wilth ;j ‘
widen sepacaters inaereed h berwee n
Maes.
When a load 15 placed berween whe Lyl SLL Sy s G [ S Pl ad

puitive and negative termonels, the

batlery will dischurge dus Lo Lhe T DTNAHDNE — e EM“E“E‘UF“-F“'-' Ll
cheinweal acticn of 1he aclive sub- .
slapres, e, lepd dpoxgde o ehe Frp. 1 Uhdvnpeal Ackrom of Doflery

(M ELve plates, spange form lead in

the negalive plares, and dilute sulplurie acd i the elecorolyce, oocurnimg within the
batlery a& ghows (o Fig. [GA) In Uie caee, che iesd dioxide and the eponge [oom bead
ceact wirh the dilvre sulphuric acud, whe lead poroiom and the sulfawe pottion com-
Baming T farm o lead sulfate filim on che eurfaces of bach the poaitiee and the nega-
revaplares,  1hos, ns The dircharging crmuanues, the solphuiie acid o the eleccrol yie
beciineg reere dhilute, the spacitic praviey drope, and che diacharge capacicy bevomes
lese, I, ar thiz o, & chatger 1E placed berween e positive and negateve bermimals
and current fncced oo flaw in the opposice direcbion ro that of dischacgens Lhe lead sul-
fare coveting the plarad will be decomposed 1o morease the density of e diule fut-
phuric acid, raise o specific gravity and eostore the batoery o0 s lormee stare. The
alwive 18 an outine of the discharging and charging privzaiples of Lhe batiery.  [1ar re-
gqoearcd thac these priovipliss be thoroughly umilersian leefore secwoc g the bacrery.

Servicing

(1) External v pecruu

Fsr e CArEasing i hatLary cermninals.

Darmayge vy battery casc.

Mamage o bactery posts and umproper contacl,

It 15 fcasible to check Lher sbove ponls wihouT vetnnweng the batcety from the cac
Care should be Luken o keep the baery clean p all omee eo that any abnormial Cuc-
rosion of the comnesnicas, averflowtg of 1ha hatcery fluwd, emd other visible 1ruhbles
can b quickly dergcied and rhe camse deret mined.
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(2} TBeatiemy eleckoolyoe
[Mluad Llewel

Smce the Tdauery Tnd gradually Jecreases due tathe lass of waler caused by
evaporition and elecorolytie avrsm, rhe vent pluga in cach cell are camaved amy
The fld I=vel checked. dc 05 impoetant to rennrawn Che fluad lovel ar obout K0 1
4 mm abeva the balléary plates, 1 the Tlod level becames Tow, the speoific
graviey will ruse due ro lunl becormog concencrated, rhe pasie i Lhe axposed pare
rf che plare will become severely cuncenlrated through oxsdasuan, e Mareoy per-
iormawcs will be lowered egethar with difficully 0 recovery anrd stootening ol the
katecy Life, The funl level shoold be checked abour rece & wogk Jprmg summet
for a0 hor reguna) and abaol anee o wesk QUTng wainter (or o cald repoons), and
the [Lugd replemshed S Bound loas B viesul cops wre wsed, the flewd ¢an v wh-
secved dicectly from the top without the necessity of removing the vent plugs.

An shiwn w [ 7, ehe plug cemer will apeur calarst of Lhe Tod level 15 novotal
and appear white 1f the Level s o,

Feplenishing fluid.

The barmery flmd 18 replenikhe.: ‘
with dexi]lex] warer provided Oy loss -
15 A D wiler unly and mot be bactery
raritkeles ne over[lowmg,  Prlute sul-
pRUtLE aced 15 Nt usedl 15 rhas case,
If dienlied warer 1a nor nhtamable, c
witer from ciry mawns or acher clean
wialer muy hiewe 13 be used. Aw oaty
wdAlBEr, I [Ny Cilses conbiineg 1ren
ol purifying agenrs, a falter such as Frez, 2 Clechoayg Fived Less! Thvooer
pUrLC Slwdlld 2 sued Vet Plug

Alter raplenushing rhe hatrery
Elaid, the I:-am:rg.- ehould ke L"J]E.:’:..h—:d al el 20 moekes o ecder o allow the 5lued
tu rrux thorowghly.  This procedure should be spacially abze rved inoeohl regiows due
oo he tacr chal of the repienshed Thind 15 slow 1o SEOC without iRy, rrers o= a
dRngct of e warer sepanating ta Lhe top gnd freezme. [ ohe Ood level becomces
low e 1o leakage caused by nvertiowing lrom wenl pHug ar foome diamages in bitery,
the rrmble shoedd be correceed fuiesl and the tued replemshed sooregplacad wilth dilule
sulphutic acnd made up o cthe sene specili: gravely as thal o the velt,  Whea the
fluid pecomes exceecingly decty, 11 5001 be Teplaced smoe thors a7e IMPpUTTIe:
cuxed an ol flud, The deasiey of Jhe replanpstung oo coplacimng [ued s determing)
by Lhe specilae gravity derernmaten procedure descobd n U Tl lowing, chiprec.
A shghlly lower speciius pradty of 1250 15 ueed inszead of the normab Loo28b far
A°Ch ANer replemiglung, che bawery 15 wipe:! oo cemove allwcaces of spillaps and
the veor plug crewed i Tigksly, 11 mupg 15 cleaned an (hns ommes Gl s LFe 215 1o
eucape frecly from che verr hole,

Lomissg
WGBS _batl,

- FEFY 85 e
L il SUWE R LCWEL

wiT Y CRAECT W TOO LG

Specifie Gravity

The specifie eravity of the bacrery fluid varies with the stae of barrery charge
:'1:||.-:'.|,. wlean [he I:_a;ll:l:E:l‘],l 1% “I”!r’ r.:hﬁrgul_l, rhe specing grav iy R Ixaalel 1g|_|r:|:n:i|_]'5r T friam
L2700 1 1, 290 (a0 HI'C, By measucmg Lhe specfac grasiry of the battery fhod with
a hydi'ranaerer.
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The grate of bawery charge ¢an be decermined

The specilic gravicy 1 read ar (v upper por of the graduargm a5 shown in
the illudtranon, The specific geawity varpes wich the cemperature ga that Lhe
temperatuee of mee Fluicl 15 meazured and with the ose of che fallowing comversign
fauter, corrocuans are made to the conditwn al 20 o order 1o decermibe che
anrual state of barecry chacge. I che spocufic graviy falls belpw [ 2240, che
barcety sheubd be chiarged at cace unti| the folly charged etate of | 280 1% reached.

Speculie griovity when folly charpes

T TR TRl
Temperamee coaversian Gctor for 10
=0, ()7

For eacls 1”4 rese 10 lemperatare, the specifd graviy decteases O 0007 and
revereely, B drop in efnperiture increases dhe specllic fravity correspondingly.

The reason for vamg a Ouid having specific graviey cf L. 2540 fne replemstung
0T replacasg a5 mentioned above 18 1o rake ile cunsileTdtion the fluid beconng
cancentraled due to charging and lowenng of thnd leve]l in making the fully charged
specifie graviry Atoul | 280, Even uf a apecitic gravty of L, 280 15 shown when
the fuad 15 Br che ttnal Jevel of abour 22 mrmn ahove the top of the plates, the Td
level, when it becaines even wich the top of the places, wdl concenirate the flud to
A sproific geowty of gver 1, 310,

if che specabic praviry bevomes hegher chan 103, caunict shoulsd be taken suoce
(e Iife of the bartecy will b shortened rapadly.

i Termumal vellage ac each cell.

Ry the atiove method of determining specitic gravily, Lhe slale of battery charge
can be Jecermmed, bt the Follawing mcthods can alse b2 wsed Gy determine the con-
dition o che baccery chagge,

An tester a5 used i determuni the woltage drop by concacung both ternnnale af
the cell and permicnng a [arge cortem 1o fow throuph the tester.

A hanery lester s used oo measuce rhe terninal voltore of each cell, Py che
valuea measured, the condition of che bamecy charge cin b tetermemed.

A method frevuently uged o derermine the atage af banery chacge s 1w place
o were ot mocal el acrass fwe bectery cermonals 1o peeme a spark ra fly, gl mak-
g e deberminacian be observeny the sirengsh of che epark. This method should
absalulely boe wvowded ua there s danger of ignmmg the gos generated from the barery
al near by combusnble fumees. The previausly described methods aml the fallusimg
chabr shimild e used nsread, e deteviihe the comdingn 1 1he laljery,

.'Eip-ﬁ_'l!'l-:_'. Er.'l'.r:il}'

Terminal valtags (20} Battury conmhfiun
Under 1.73 1 hcdey b 140 Complete ischares
1. BU I. 141 Impussrbhe o uss
1. B3 1170 - 1190 L7 c-hargel
1. %3 l.awy - L2120 172 charyed
PR 1,230 - L2 1/ chargol
Crer 2,10 1.260 - L. 30 Fully charged
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Altlawgh 1ha imecnal performance of 2 bacrery can he easaly dete cmuned by
Imaking 4 discharge cosr wirh a halery tester, (TOQUERE LSS LS Nt Tacoenerda|
as at will lwwer che cepaciey of (he Baltery. N1 necossacy char tesce be made o
avanvdinee with the foblowing chaor and withim 13 seconds,

Determining Kepairabilily

Tha ahave compleres, 1he insiowrioms oD COPEecr wse and inantenansc of the
lattery. i1 rhe Ballery 5 overdeschuresd, the plares inside the esils will berome
warped and rhe surface of the plares wall be covered with white leasd sulphine,

This will plug the many small koles an The wrxelen SepaCaToOCE 0 IMCES0HE (RG]
TeRISTAnCe and caude the vollage drop which will make rechargme diffecoln. 0wl
B2 necessary i chis case (o repait or renlace the plutes in Lhe hectery

Charging

Whenowr Lty batcery has e repaired, amd when the bBomecy Clunl b beeen
roeplaced, @il alse while 1Re batiery es o use awd (e vollage drops due o [Argy: ele-
ceoleal consunprirm, Lhye generacet ingtalled an rhe car 15 unable 1o mamnen 5 utf e -
ent Charging. o such cases, Lhe buceety flud o replengshegd ot teplaced 1f o fauloy
camhiioa amd che hatteey charped by connecrang 0 8 hatrery clirger,

(17 Inslrocorans on aaenial charmgn proy ey res
The Hud Tewvel 12 ched bed 1o sew thae 10 aF aboal 22 mm Above 1he op ot ke
Nlater fon viribde cype plegs, o skanld 5 up eooche aocmal level sndicatnn)

Huore  "I'he wend el all cells shiguld be removod while charaing.

The lerminals svould be polished ws renpave allihre and Bl sdherog
e e swrfaeo.

The {1yl ke hallery pereunnl 15 comeced wthe (1) direer surcenl ermnal
irf che chirger aml the (-] terminal of the bitrery tathe ) terminal of che sharger.

The charging s nade with o cuceeny of A o B amperes.

A5 the chargag progréeswes, The pateery waltagye oses 5o Lthat the chrgog cur-
Tenl bawngs o decroase while sinall bubbles apnear a1d the specilic praviy Sldrels
CITIAg.

Wehe charging o5 conminusd ds a5, The clacping cucreas being small wil' teike
the charging time very lung an thaw rhe wnltage suguld b2 alpusiod from ome o
tme gw arder b mameaw a seeady chavpenyg coreent wb O ra B ammperas, Wlen the
chirgmg nrogresses 5o that the voliage in creh cell beeomes lugher than 3 5 volls
and the apecilic gravily vyer | 280, gae will be prven off vigooougly and che flod
will present & nnkkey appearanuy

‘When thia cawsditiem |13 [-.‘e.’&lj'l'lEd, Lhe |::|'|H.I,':5Irlg spcrenl rs celuced o abongt 4
amperes and che crxarming coorioued until che Specific goavily DEvorges comsenl
That 13, the charging 15 conunued vnal theee consecutive readings of ihe terminal
viltage wid the specific gravity (Corvecied oo temperamuee) Takon every Tour Ahowes
it cuntenl valwe, (I chargung beang made by passing o A4 hoar raic cuvront through

i batresry,

- |3b_



If the temperarere should rige lngher thao q5* {7 furing chargmg, ke currenl
1% redpced co one-half or rthe chargmg s discontiouel for 3 while untal the Lem-
paratnre drops,

The aberre 15 the conscene cureent chac g roetidd genecally used,  Luual
charging 18 mpde by wsing w low curvent and lemg chavging nme buc for nedinary
rechatgung, & current described above (B wsed and che chargmg compleced o
aboir 12 oo 16 hoars,

The pount oo e abserved 0 chacgmg s determantog che me when the Chacg -
ing should be dugecaninued,  Thy crmplelan time must be such tae there 1% no
avercharging oF underchacgmg, I averchargsd more than necessury, Che chacg-
INg cereent will be used up b Jecarmpesig Lhe waler mothe batiery [uad, wurd mA
anly wall the loza be great but tlns wil] besten the agimg of the plates due 19 om-
prerafure r1ec.  Effcient chargang 1s alteined when the charging ez made with rhe
least preesible amount of gea bewy generated, Cas begune to be generated at che
teme the Batrery volppge bogns 18 sudiden tise {rosn aroum 2, 3 to 2. 4 wolre.

Therefore, of the glecirival sourve voltage v maintoned #c 203 to 2, 4 volts,
the battery voltage will be unahle e rise hygcher and the halery van be chacged
wilh the lease amoaunc of ges being generated.  I'hia s the conarant voeltage charg-
ing methosl, 10 which an excecdingly lRFpe emount of current flows ac the scarc
B Ak The chacinge prograsse s, the corrent decreases, and, when Lhe ey
vrltaze hecornes equal to the glectrical source volodre, thers wiil ba praclcilly
o curreot flowing.  However, e adjast the specific pravily aller compleing, the
charge, 1115 nEcERRArY TO whe The coasrant coroant chaeging tar this porpnse,

Lo
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(21 Instrectecals oi guick charging

Fur chargmg wthaot che necessimy of remonng the bastery from thee car and
Tor maksig the charge i & shorr ome, wthe quick Charget 15 uxed. In uzig che
flusck charger, there as 8 rendency o piss A laTge cutcent o hasrad the charging
Time, bur i order 1o protece tht plates aod alse Lhe Tife obf the hattety, the speci-
fied current should not be egoeeteld anl the chargiag curcent mede as small as

poesibic.
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Storing Inetructions

{1} Ewen o the baléty 15 noc boing uasd, ot wrll sell chscharps,  Therclore,
b barary which bas a1 besn o use for a dang perod af Lme should be chocked
fur ats acate of charge |7 1k bactery 15 not to @iven 3 full charge At rhe stare ead
A Ighl mainraiming charge evéry month thereefocr

(2} Il the battery 15 oor reteved fram a cat wheeh 15 oo &e storcd, che g romend
termanal ek the bartéry should be diaconnecred o prdec 3w irevgnl Jizcharging and

firc hazarda.

{3) [f thre batrery alone s T b gloeed, 1L should be kept 10 a cool place and
wwiy fram direco sunlaght

(4) When batery Moul overflowe and adheras mothe surfoce of the bellery,
the avid should e neutralized hy wapmg wich alkaby saluten aned e s eriace wpel
b keco o am dry condiiaun
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