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INTRQDUCTION

'har manual b 'I_'u?:.ﬂl'l complies for pienoge of e Searing
MATELN istohnmors and cdealers for ctfeciive servive and
matmenance of the AadsD PrLdIe Cach assembly ol thw
ma et Components 15 described ooderad, o akhrin, com-
probicnswe INEwlions are gven lor somplete sLigenanclmg,
aswembling and ingpevion of those asgemblics.

m s eaphagised thal only geauine SDATSUN Spare faves

chod k4 1w uscd gy replagoments,
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SPECIFICATION

MAJOR SPECIFICATION

Mame ad Mode] of Yehiele MNatsun P4 10 Clasess i foat Lom g
Hame of Manufacturer MISSAN MOTOR G, LT :
Faske T
MName of Chagels and hiodel Dlar=un F41D Kind of ¥ehuwole “_wh;:gf T
' G s
Veducle Weght kg RS Mome of Yehicle 4 Tmraun
Seapng Capacicy 5 gerwes of Yohicle r410
Vehiole Groge Weglt kg 1, LB Engine Model El
, . § Twial Fiston Thsplace:
Crecall Lenglh mm &, o ment wr. | Lo 149
Cwverall Width reacs 1, 4'Hp Fuel Gagodane - | ves ‘ '
Crherall Hewght M 1,415 T u o
Lengch 1,685 Wheal Rase mny | 2,380 '
Interior sizc - T,
of TodwTh . Cherhing Lo the end nf
Spice Widrih L, 240 Reer Rody Sl ]
mm ' -
Hewght 1, B30 Cargs Space, of -sac —
' ety | .~
MetrtburLn .
of Vb Le Frant 5 E rung 3 000-15- 4P
Waight Tire Bize
Withoue L,uad Frar i [:]4] Beac 5 G0- 13-4P
£
Mistribuzion - -
af Yehicle From it ﬁ""_i:'f”“"'"” Fr ont W 2
Weght uf Tire -
With Loud Rear Sl With Load I Reac EH, 4
kgt
Proporctn of Fronr Tire 51,7 Max, Iouli- Fronr 4h"
wirh [oad ' nation Angle ] Kesdr 44"
F ruan L, 20
Tread
Rear Eo1sE

([}
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COMPARISON WITH MAJOR SPECIFICATION OF

MODEL P410
ITEM ¢ TT— P40
Vehicle Mrverull Length 3,000
YVelugle Dvepall Wodih 1, 40
Yehuele Cverall Fleiglc 1,415
— Overall 1 angrh 1. GRS
B becior Size of
£ Cargo Spave Therall Wlth L, 240
~ Owverall Height 1.1
i F 1, 206
E Trrad Front
E Pear L, 1y
a Wheel Base 2, 3B
= Mim, Boad Claarance 175
e Floxow Height e —_———
Cvechang to the Frogt End (W chout &5
Burmery
Gverhénd 1o the Reer End {Withoot g0
Bumper}
Frame {mwerhdmi to the T et End e ——_——T
Framea (Jverhang to the Bear End —_—_—
gy | Fronc 5. 60-13-4F
s 5. 601~ 13- 4P
i Resr . B
Vehicle Woight 215 o
Seapng Capacity 5 T
‘| Max. Paylpad - ——
© | Velcle Gross weight T Ty (1 1em
m -
=S hercibotion of F rome S05(5235)
Yehlucle Weight g
- Waithaur | .oa Rear AL
E. [hetnibution of Frome EMN(E13)
== Vehlucle Weight
g With Load Rear - 5-51][5751_
Chassis Wenght - ——
Lugrribuiion {Froont) T E——
Chstributeon (Rear) e
Height of Craviry Center mm b5
, Max, Speed am /h {m 1ZA[80 m /)
e [
S U | plar Road W2 Max Load kg 1E
B
M E | Crads Abiry S ¢ 0. 34

{2}



EMNOIME

—_—_ P410)
e 1 Min. Turnmng Kudius m 5.0 -
[
= 4 v
E ; Erake Stopping Metence (30 kmh) 15,7
Mude] o ' El
dManufacTurer KizEan
Claasificatium Lescline Engine

Coolitg Syatem

-'nTn':urer Fneeed Clroulacion

Mo, of Cylinder B Arrang. 4 i Lin2
Crele . _
Combueoon Chamber Wedge Type
valwe ATrEREement Chrer Head
Eore x Stroke mm Tix7TI1
Cusplacement £ L, 1E%
Compiresson Raca E. 1
Compraagion Mreequra kg/om? {T.pom} 1l 5734
Max. Eaplodmg PTEEEU!’EE;Eml PR 48 /3, f00
Mix. Mean Elfective  Eg/cmT(r.p.m} 3 3,3 600
iMax. Power BH.F, je.pm. (SAE) T Th0/S5.000

niex, Torgue m-kg/c .o G 575, 8005AEr (63, 7 Fr-1b)
Full Road SR /M5-h &Lk 2, NKD

Length x Width x Heaght - ™ o J4Dx SR ¥ 690
Weght : kg 136 S

Fositiw of Engine

Fraont "*-i’::";'

Type of P1aton Sphe Sk F
ddatarial of PIRcn LO-EX s
Mo, of Prgron Pressere Z
Tang ol ]
hnler Open H B T.LC.
. n
Valve Timing Inlet Cluse ?ﬁnﬁnﬁ Ty .
Ctlet Cpen SFET.LLC,
Cudler Cloac 12°A, B Ix L.
ak 0.33
Valve Clearance Intaxe
Exhuust (.23
Za Starting Method Q Magnetic Starlmg Syspem
3T :
=

lenon Mechod

Rattery Cuil Type

(3
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MODEL
ITEM F4l0
Igniaon Titaeng B, T. O- €, e, pom, 10"
Firwng QOrdec 1-3-4-3
; Type Cla-50 (IM-12F}
teomn ol
Tgm Manufaciurer firtachy, Hanrtn
- Type D-40%-1, TVB-4aBL (1 en. )
thetribulion Manutagturer Itach, Musubigln
. Timng Advance
E';Mem Yacuum or Covernor
Type L45, B-6E_
. L Pl banulscturer Hitachs,
park Flug Nihonrokushutokr
) | Thraad , m 14
z Gap e 0.7 ~0.8 ~_.
g Type & No, iD- MWE L &n.
i
Manufasiurer Mihonkikaki
Throtthe Yalve Bora 15 k. H -
Yo, Carureror YVantur, Size e 21-% 23-14-7
S Main Jet mm 9 #115
Slow et mm L L] -
—_
.Pimp Jet i CERD . —
Power jmt 1 goR - |
y Anr Draughe Down 7 " nDown
Alr Twpe & Mo, Faper Filrer L ea,
Cleaner hanufaciurar Tauchiya
e . T
" Fuel Pump Ype Diaphragm
TR Manufacticer Shows, Eyosan
’ Fuel Tank Capacity of Fuel Tank 41418 B 1.8, gallon)
—_ Lubticatng Methed Forged Ppesaups Type
E EE Chl Pump Type Tracad Type Teth
B
= i Crl Fileer Faper Filter
=% (o1 pan Capacaty £00.5. zal. ) 2.9 .8
Type Water Cm'm:i.; Cloaed Type
i
& E Raharor hf'_: Maccord Closed Type
§|§ CapaciTy ol Cooling \Warer £ 4.7 *
W | Type of Wecer Fump Ceateilugal Lype
Thermustat Beller Type

(4




[ MODEL
ITEM — P410
= [ Type of Na. TEME, 19Ni2
E Voltage ¥ 12
= Capacity A, H. 40 va T
. | Tiee ACH0- 12418 [0S
E Manufacturer Mitau bagha
= Gesnarating hiethod Alearoaror
] — —
E Voltage v L2 i
L Capacny ko 3
Voleage Regniator RI.-A2
— .
i Type S&1tq4-T2
[
o hianufacrurer Hitachu
= -
B | Yoltage & Power V-1IP 17-1. 4
3
Z £
Z 2= | Engine- Tragsniasion Mechonism Engime-Clutch 1Tans maks ws
=z _
| ype Sngle Dry Msc Mydravliz H
et BTIon i .
E Clurcl, Number of Plate 1 {facuny ) _
- Cropdpe, ® ImlLa. x B
= ThickesE T 0z 130 :{ A3 'ﬂ&vﬁ
E Tutal Frictun Ared 6% cm'
e rramenbol o il LpaLhrumached in I
= Type IS HIS S
>3 Cperaning Method Remooe Control | Floor Sheft
Z -
% | ransmipsion  HLEE 3 518 3. 943
- 2nd 1.725 2, #)2
ard 1. 000 1. 400
4rh — FoIREG
Reverae 4.123 5,158 |
L.HE!E Lapgth ¥ Cublia, X Wndia, mm i, 237 xhf Fxhdd
o
-
i@ [ Type of Unawersal Jount SpLcer %I}ii"t '
ﬂ R Type of Gear Hypuid i |
o ::} Fioul Cr2ar
o {Zear Ratio 4,575
o i Hews g Type Fan)o
T
e E Type of Humberot Gaar Stranghr Bevel Puoon (2)

(5}



1L, rir

R—\\ MOLIEL
1ITEM e F410
EE Type of Cear Cam & Laver
= E | Gear Rano 14. B
EE Sreering Angle Cur IR
Svearing Wheel [na, mm s
Wheel Acranpzment 2 Front & 2 Rear
o .
L Frome Axle Wish Bone Ball jmnt Type
E Toe-In mm 9
o Carrrler 173
% Cartay 1750
E Inchnethion Angle of King Pin B30
Type of Fear Axle Semi-Floatmg Type |
2 Leading (Flont)d
Type Leadsng -Irailing{Rearc}
Liommg MMmengion (Front) a4, Txdls N
Master Brake | ;ping Dimennwon fReat] x4, 5% 205
Troeal Braking Area s
theary cm® SREg
India. of Crum (Front) /.40 0 -
[ndin, of Orum (Rear) 23.El
E EI'I_H.EI [ma af Makter 22 22
E Cyh, mm .
& India. of Wheel Cyl,
(F ronz) 2540
E D'l! Hrake WL rm .
- india. of Wherel Cyl IH--EH.
% {Rear) T '
Max, {hl Pressure i
kg/cm?
. Type Mechanical for Rear Whes]
. 4. 527215
Parking Brake Log Camenswon  mm ] x X
Total Brakng Area ., 351
mdia. aof Drum mm 28,6
% Indepemident Suspensuon with
= Fromt [rable Wieh Bones, Coul
2 Springs
< -
_E,-J ol 5li|-|rmﬁr5lze 142941320, 3-8
a length x Width x Thickness - No.

(&)




MODEL
[TEM F410
Raar Faraliel Sem.- Ellipoc
Spring Size L9000 < Bl &- 2
- Length x Widthx Thickneas - No. xBUN5-2
% Helping Spring mm
E Shnck Abeorher (Froath Telescopre Double Action
E Shock Abscrber (Hear} Telegcopic Double Acrion
Stamlizer {Frontl |ap s Ber Twpee
Stabulizer {Rear) Torswon Bar Type
T _._._'_._’—'_'_'—’_’__._-_
- YwPe
2 focom ——
m, Tnmensmon Hewght » Widdh x Thicknees
mm | -~

{7
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MODEL WP4I0
RURNING PERFORMANCE CHRVE

Final gear ratic
l=t sped calig
nd specd rano
Ird speed Tage -
Croas vahigle weight
Max, grade aploy

el ATk EmMfesnve Tadiua ot |re
MO, WTqUuE 0 -
P
axf \’

=

2RD

l 1 | Il L

Vo
— Al M
e B LI
HUR- L T

L

3
||.-|_I|:H'_'{| -

L2333 kg

s Sme-k32 - - -0
- 2R m
B S kg-m 360N o, pom
s BORPSSO . pom. -

E

5

Engine pevalurion fe, p.m, } —==

?

i

g

| 1 1 L

40 51 nfo "'I;‘_'I kL 'qJE
Car speed (kmhl—e=

L

C
(LT HEC R ' 1 I T



Euntung rer1sTance

MODEL P410
AUNNING PERFORHANCE CURVE

Fungl gear ratm - - - b AR5
15t &peed retiy - - A1 -]
2nd specd rauin - - ' L T£3
Ard gpeed Ao St LY
Grose vemche weight - cLLM kg == veoe
S0 Max, geade aluliy ----»- Gan# & 0 34 e
ailh Eftecove radius of oee - 0. 38T m ceea aea
p—— Max, toraue =-ccr et 9,3 kg-m A0y poTL
VST Max, HHP -+ «ro--o - AODEH P SR pom,

&0 Skl

D iving power (kgd

Cngme revoluticn {r, p.m. } —F=

N
- 4
4%
W
o 1 1 2 1 1 L L] 1 1 | 1 L L 1 o
u:xsnm:njy:-mmqamun.a:mmm

Car snpeed {krn/b) - -+

4
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ENGINE

‘Ihe engne s of mupoblo: conetoicton, and og fared with overhead valves
operated by rockera and push code Toom e catushall, ol gesls are hied o the
valyeg, Three sicel backed beanings suppect the camshan which i chain dreve,

The w] pamp and distrybutor are driven from the cameshan, each compoment
hoving its own drive shafc

The puatong are each fiied with tweo comprossion cings 20 & siotted ol
vonteo] ritg, Besringa of che dun shell preformed type ace fitted to the conoect -
mg cod big ende and o the main bearings. A counter-blance] crankshall 1s [itled,
The end thiusr an chig component 15 taken by epecial washere @t the ceffer man
bearmp. The centrfugal warer pump end cooling fan are drven by the dynumo
b1t

GENERAL. SPECIFICATIONS

Mo, of Cylimder 4

Bore Ta. 025 mm. (2, 8751, )

Crruke Tl mm. (2.7% 10}

Yolums 1,189 po.

Mex. brake horse power G 1P, ar S0 rop.m.

Torque 2. 3 kg-m at 3000 . p. m.

Fairng arder I-5-4-2 |

vValve arrangement COyerhosd walye, pueh ol Lype

Compression presgure 163 Ibs, per 5. (L 3 kpicwi™)
ar 350 1. p. M.

CaMmprescm ran E.2 1




ENGINE-LEFT SIDE



COOLING SYSTEM -

An efficient cooling system is of major impocoines 1o ensute The sansfactory
runmung of rhe engine end 11 18 therefore novesEary (O pay paocvlar accentan oo
LLA [malhTande,

=

Deaeription

The comling 5YBEem 15 mamtainal by wirer pump circulsoon, combamed @ilh
an etfcienr fan conled radator nod theomarLat

‘I he Avscem 16 prossuriaed s the rvebel valve, wcorpecated o the raihalgr
filler cap, concrols che pressure af apprecmeacely b 4 kg per =00 ome Do not
temcve the filler cap of the temperatucs of e coalent 12 above bonling pomt or
if the apgwe a5 running.  Topping-up should ¢ady be required occasicoally e re-
plage warer lust through che overflow upe,  Top-up when the engine s cnld, and
I passsable use clean goft watcr.

g, I fRadégtor

Fili ro withan L3 of the borioin of the fillar plug well  Cherlibhng when the
enzine 15 cold may cause waier To flow theough the overflow pape. Uhe capaciry

of the syelem 15 approxumalely 3. 2 hitces,



e,

e =

Thermosatat

In order o enfure manmun ffCeRcy, 118 essental w0 ¥aep the engloe -
raiing temperatires withn cecran limits.  To assist thie 3 hallows Lype chertriostat
e bred, being located i e water oucler ag the froac of the Cyloder-head, The de-
vice consists of metallie bellowa, filled with 4 voleule bgued, which conpols a
mushroom valve  When the engine 13 cald this valve 18 cleded and oa Ktartmg the
engine the' flow of waler to the radiaroc 15 temporacily resiricted

Tuwe ta thig, (1w temperacore of The water 1m
the cylinder bead pnd cylinder jackers will guickly
rise, thus ensuring rapad warmying wp.  The heac
B0 generaied will gruduselly expand the bellows aa
opentng e vilve, ard wltingi2l]y permitring a
fuil tlow of water to the radiator,

The rhermostat 1tself s detachable, cheretore,
shauld [he voees1on ariee, 1T can be emoved
Trawm ils housing eod the hoge reconnected o avind
laymng wp the car.  Should rhe chermoatse be ceghe,
there are twa tapped holes oo the top which may
b wUlezed to 2888 0 frovme Casting. When rhe sys-
tern has been complerely emptial, i 18 egganal
to ailow air op escape chrough the chet mosil valve
and then faaaliy wp-up. The thermostat opening
b3 820 By (¥ manufacturer amd canma be altered
It cpen at 2 1emperature of T 5P x | 5°C fig. 2 BPeliel Tharmysial
Curing decarbonizimg it e paly to lest thia open-

g by immeraing che chermastat i waoer rawed
the requieite cempeteriuce, The valve ahowld open under these condibione, hoc of @
falls o open a new ul should be fmed,

Overheating

tnerheaiing may be caused by & slack [an belt, excessive carbon deposit in the
eyvlmwlers, runnimg with the igninon oo far rerarded, wcorrect carburersr adljust-

rieeit, [Dnbize of the water .o cireulale or loas of warer,
!

F‘a.n Belt Adjwsiment ..

The fan 18 deiven fooan the ¢rank-
shaft by 8 "V helt, this 2lsn driving
the aliernerat,

A Mew Bell can be Ntted by fiTse
lousetung the clamp bolte (Fug, 3D,
which hold the dynamao in posiciog, and
muving the dyname wwarda the engme,
Elude the beldt aver vhe fan amxd onlo the
fan pufley.

Adjustment 1s chen made by brung-
tng the altcrmacs away fromy rhe an-
gme. The beir siould e welficiently
ught o prevent elp, yel the belt
should have 10 to 15 mm elack be-
btween Lhe ganerator end crankshait




puiley when 1he gdspan s peshed firmly
Alter the correet Tényon hag been obamed, securely lock it 10 poelllon aEamn.

Front Precausiony

Freczing may occuc firsl af rhe boarem of 1the cadvator or m Lhe lower hoec
Cemnecticae.

Tce n the hose will stop waker cicculalico and may Camee buling A rowff can
Le uged to advantage, but care most be $3ken not 9 run with the muf fully &losed,
or bouling will resull,. When frost s expected or when the Cac s o b used 1noa
very low ramperalere, make sure il Lthe streaglh of oee selufion 15, 0 facl, up o
the atreogth advised by the manubivturers. Fhe stoeoglh af the salulen must be

maintaned by topping-up with onl-frevee soluiin @35 fecessary,  ExGess o topoung -

up with water reduces Lhe depree of proleclivn atferdsd, Selubon must be made up
m accordance with instructiens suppliedd wilh the coftamner.

Top-up when the sysilem es cold,

If the coalng systemm s to be Jdraned, coa The guetuee oty a clear cootamner
a0d useE BZAIN.

Protection by [raining

[l cars whers anli-tregse s nor used the follownng precaucicos must be aken
during frosty wedther e ulvinie any dargage due o freezing of the conling system.

When heavy froat 16 smmineot, Che Coolmng §y3ien must be compleely dramed,
It 15 A Eutficient merely to cover the radiator aml enging werl rugs and musks,
There are rda dram cocks ane on the left-hiand s1de of the cylhingder bloCk amd the
aott=r at the bage af rhe padiarar bleck.  Borh aps must be opened to dram Lhe sys-
teree and the car muet be v [evel ground whale drainwng.

The dram taps should be tesied al irequent intecvals by imaernng a prece of
wure to angure that chey are Ccleare,  1Tuf shoald be done immediacely the taps ire
npened, 50 that any, abatruction foeed Dby (v worg may be flurhed ouc by the water,
The degning shauld ke carried our when the engtne s Jxat

wWhen vompleiely dramed the engine showld be tun for 3 tumed moinure M enaure
that all water his been leaned Iyom che evstem

A eurtable notiwee should b2 (hen aifixed (o the radiator, Ml Mng that The
water hair been dramed.

Flushing the Radiator

To ensure elffacment circulanon of the coslanr and o reduce the facmatoa of
scale sod sediment i e rBdiator, the system should be periodically flushed with
¢lear runmng water, prefecably bafore puting in anti-[reese n the winter and agau
when kg 10 aut i che spring. The water should be allowed o cun thrcasgh ek
it comes vl clear from the drawn Wps. AL iiervaks @ sufl pece of wire should Ie
tnRected M the 1ape duering dreming o ensure thar they are nor beconnng clogged
wiTh aediment.

This method of radiator flushing may serwe well, pur m ceses whers the “fue
ring” up 1% excessive the opérator wilk find ir mere =ficBNE prACOICE (0 Cemove he
radiaror completsly and flush m the reverse way to the flow, niem the radistor wp-
side down and lel the warer Elow mn fhradgh the borcom hose connecticn and oo ol
the tuy conmecton.
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WATER PUMP

Alter dramang che waret fromm e fadialor, cemove Che purnp bt Toee Lthe

cylinder Glock by raking off the fan belt and releasiog e sertbolis wuh sprigg
washers and tubpe Iwlis o dynarma,

Removing the Pump Shaft Assembly

Lh&canpmnect che fan bladee, pulley aml cover.

The shalr and kall kearings 15 Lombined with one wnic.

Put the pulley hub oo the bench

Firs1, press o kheck the shaft end widh & drut (hard bar) and drew our the
pulley hub vn the L Cype Banch.

Takco vut the ser pan from rhe ghr wlnch lockad rhe Rhaft asserhiy w che pump
body, foes 1 1*7)

Mext, tarn the bdy upgde dowp and press ouf the shafr aseembly fram the
vane aule on the L ivpe beach,

Thex shaft and Lall bearing assembly can be drewodr foom the body
Thes take oor the vane, floanng aesl and seal which remamed e pump body.

Reaseembly

i
The reassembling of the pamp 15 4 reversal of The disesrem By procedure,
but & care should be raken oo ensure that the shail aseembly o8 fitted correcely

for & shi (2 hule of Sef reng) with & gronve of shaft so us toonuer] and et tha
raid ring corrocly.
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Adjusting the Clearance the Yane End and Body

Firse, prese down rhe gshafl (itling with & grooye Ione [0 Aserf e 3el pin.
lnzerung ducksess pauge {Uhivkmess O 4-0. 5 mm) betwecn the vane end on the

L' Gleack, Bencl.

Take vt the ehicknesa gauge vnd find out good condctran,

with ¥ cover and curk washer,

Shofl & heurmﬂyl
aaneobly

- GoYur

et pam
Flonting wmenl

Imseart hers
thiclmeda
gang
'l:h‘l—'ﬂ'nf:- 1e- 11

ﬁg. 5

B Cover morex
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CCRse tweee durmg case revolution of the

LUBRICATION

Circulalion

Preasure Jubncacwo 1 used theoughour the unat and 15 proviced by an eceniric
nun-drameng el pomp,  The ol pemp s boled 1000 the left hapd side of he ritnk-
c:aue, 8od 18 driven from e camshatr gear by a abwort verocal shafl,

Ol e drewn into che pump wia che filwre and 16 delivered throwgh e rnal wil-
wirs o the non-aduetable relief valve whieh s giTuated we the pear left- hand sude
uf the crankcnse.

From the el valve che ol pagses
tOtey Thes endan ol gallery om the right -hand
sade uf the engime, The flow then pRescs
Y8 conmeching vilwaye to the miun, g
enid and cam ghilt beatings through drill-
mgs 0 the crankshalt 1k connecting
endds are drillmg m the cylinder block and
the resr rocker shaft bracker, 1o lubri-
cate the roackers, and then deains back
mntao rhe eapine gump vis rhe pesh rod
BRertutes, il from the fenter camshailr
bearing voters a gallety on che lefr- hap
sule of uhe engene and jubricares The wappe
pets through indiviguai drillings,  As the
camEhaft eorales, wo Zronves 1n the [roant
journal rémaster with & smeall hole i e
carashall 1hrust plate chus allowing a
arnall amount of ml 1o pase ime cthe Houng

Ccamenaft to provele lubricaomn for 1he
timing chaw and geara  Frowa the Liming
case the vl cetumns nia a dram hole back
e the engme sump. The Lilter therefore
forms part of the mam ol gallery ard eg
such ez filled with ] pnder preesure.

A oproparzinn of the orl enters the
elemenn throwgh holes m the c25ing, and
pusacs thraugh cle element inte the an
nulear space cpwind the center bale

This apave 12 sealesd top and bemorm
an that the il van only cecape chrough 4 amall hole mlo the hallow center bolr and
from ths punt back mie the sump

T

Draining (4l Tan

The ol pun 15 3 metal presawng, with the dram plug.

Chnonew and recanditioned engings thie sump must be dramed and refulled wirk
new cal alfer the Diree L, QM ki, and subseqyuenciy at mrarvals of 57100 km

Drem the ool when rhe engane 18 hot aince warm ol flows freely and takes with
1 any gludpe or sediment which may have acoumulated.

Mever wse peirol or paraffin éor fluslaog purposes.  Such cledanming mediums
AT mever comploeely dispersed from e engine Jubricaton syswem and wilk vergain
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to contaminate any freah a1l This may ¢ause premature bearing talure

03l Pressure

The nowmael operaung l pressure 1s &0 1, per aq. m

The warming lighl which s embodisd i The ynsorument panel Light if the ol
presgere drops below 3 1 Rg, 0, umler Lhese clrcumstances do e ancmpt torom
the engine o scriews damage may resulk,

Refilling

Whan refilling the zump de not pour the ol in tow quackly, 36 1t may averElone
from che filler viice and mislead the tpecdamar a5 1o the quanoey of JubracanT i
the engue.

Refore testing che level of Lhe o, easure that the vahucle 12 we near level as
paszible.  Alwaye wipe the dip-stick clean wich o non-11uEty cioth be lore LaLk ki
the reading. Tt shoule be remembered thar ome musl b allowed for new oab o
redch bt sump before ceadimg the dipsochk.

Check for Low 0Oil Pressore

Check e level of ! i che engine
cump by means of the dap-snck and top
up of necessary L6 the warnmg 1ight is
srill on after rellling the sump, swarch
ol and ascercam thil the gauge £FEauer
in Lhe sumyp s cledn and noT choked with
Eludge. =ale that no awr leakage cxLsty
gt thit SIrAINEr wnicn o0 Lhe sucron s
cf the ol purnp being defeclive, remove
the unil and recnty che Eull,

il Relerse Valve

The cul releise valve phowld be ex-
Ammed.

If the engine bearIngs RO worn e
1] pressure will be reduced. A complete
pearamg overhaul and the fuictmg ol veplace-
ment pEETA 13 the only remedy, Recessr
ating the remaval of the engine from the
class1k.

Removing the By-pass Filter

Fig. & Oh! Release Valve

& new filter elerpent ehould be fitood I
every 15, 000 km. & fprang

The Fuller tarms pare of the mah ol @ 5o rewe Plug
gallery of the engine, To remove the f1lear o Warher

ic 15 oy necEEERT y 0 UNSCTEW the conter bolr whan the powl can be remavesd from
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the crankcase, complere wirh the element  Tike care not to lose the rokiet sealmg
ring Bemowe Lhe glement and note the dseembly ol the fomponents

Wash ot the bowd wich pertol, so that L s clean. It & imporiant o tharough
dry the bowl L pbyviate any canmEminetion of the lUbricanng ik

Replacing the Filter

Wirh 1he cenrer bolt, 1he washer and the spring togerher with the Collar o Pl -
tion on e Bow), meerd & new elemant.  Place the dhistance mesa over the center ol
with the flanged cnd towards the elemenr.  The bowl of Tulter must now be Billed weth
o1].  OFFéer up rhe complets dysemble 0 (e engine and seCure W00 pusiion by means
af the conler bolt, )

Removing the 0! Pan

The sump capaciEy 18 3. 1 eres. Lrramn the cul and eeplave the deaa nlug

Remave the set surew lnles which sre inseriend fram the undersade of rhe se-
curing Hange, and toe Yower bolrs Erom the bollom edge of the bell kouaimg, | cwier
the o1l pan fram the cngine, taking care not to damags the joonc wahsers i Lhe poe.
CESE.

Hemoving the Sirainer

With rhe gnup lowered 11 15, poesible to remave the wil scrainer through which
o] 15 drawn into the o2l pomp T remove the stoamec anma che unon Conmeciing
the il pack-op o the pump aml unscrew
the secaring brles

The sreainer may be dismantled for
cleaning pue poge by remuving rhe delwery
prpe Elange Ials.

MesLue that chere arc the Jowa| pane
oo the covesr which must be positiuned cor-
recily when reficong

Rcemoving the it Pump

Remewe the ml pan and puck up
stvainer.  Three of The [ive bolts seduring
e il pump bollom cevet are long enough
[ fecure fhe pUmp ka 1he ceankoase.

Fig 4 llusrratce the pump i 2xplnscd
form, [psceew the Jong bolts and remueve
the pump %l = drive shab

Dismantling the Oil Pump

Remowve the selscrews and spring
washers which gecure rhe cover o the
biody and take off che vover. On tiltmg
the body upside down the ter rotor wirh
s Urave shafc, and the wurar roent wilh
slide gul.

S



Clean ur the suvmp by washmg 11 1n paraffio, the ¢are ta remove ANV Eraces
¥ fraces of old |ainting

The nld jmnt

Smear

Eefitting the Sump
of the paratfin before vefrung the ol pan to che engme.  Pay pancular BTTention
ESRATY,
d [HE'w 1,
Lifi the m] pin into poesi-

to the cul pam dnd crank case joine feces, and remove an
Exarmine the jomt washer aml renew 1t if her
righting them up eveoly.

matertal

washar can be ueed agam of 1t 18 Baund, but 1t 15 advieable o fur
the facex of the jounk with greaae and fit the jount washer,
tien and jnsect the setscrews 1o che flange
It 12 ot grent impartant thar

Reassembling the 0# Pump

The nuter rotor Fig, 4, has a chamicred edge.,
thia chatiyler be towardr the baae of the body, filure to Bsremble o thin way will
reault w The cover 8 nightened down,  loserr the sloted ewl of the drive shefc inTr

the body and bning the rotora moe mesh
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SERVICE OPERATIONS WITH .
ENGINEIN 'POSITION .

Removing Starting Not and Pulley

Hemove the radmtor. Slacken e dymamu attachmenr bolrs and cemove the™
fan belt, '

Bend back the wab on the BIBITING dog ut locking washer,  Unscrew the staiming
dog nut by using |lesdyy duty “"Shock rype” spanner.

A few aharp blows v en anti-clpckwise direcoon will siagken the nur.

Full T the crankshetr nulley.

Removing the Timing Cover 32

The timung cover & secured by sec-ecrew balig, wach having a rhakeproof
Wikl 30 & apecial plain-wisher. Nowe thar the spevial wesher 15 of eloogated
shape and 12 [i(ted nekl to the tmmg cover [lange.

The spring washers are 1mmediaely pelow the belt heads,

Take out the set- sirew bolie, remove rhe cuver ard Ite JnT washer. Care
ghould be reken wet o dumege the wagher When breakng rhe joge, If damage does
oocur 111 a new washer, cleamng of the faces of the pohsr Aurfaces beforehand,

Removing the Timing (iear

['he uming chain 18 endless, and it 15 necesaary 1 remuye both che crankrRhalt
agd camehate gesrr together, Defare dowog clos, bobice the bming marks o bk
Eratx and theur relancncinp (o each other,

Draw off bioth the geare a Iudle st & ume, firg mmcnnng the Er-:l.TIkEh-E.fI!‘ gearﬁ
rETaLnng pur,

Az rhe gedre are withdrawn cave musr be Takenm not to lose tho packing wakhars
from behimd the crunkehafc pear.  Bepween (he camehalt gear coorh, 18 a cobher
ring wluch acts &g a tensiooer, and enfuces $ilent vperation of che E|'|EJ_F| flrnre.
Examing The fell wesher and renew i 1 il hay been oet ba seapage, .:-;

Refitting tke Timing (Gear .

Eeplacing the colfponénts of the timeng gear is Jargely a reversal of the dik-
manihing procegs, but special attenoon ahould be paud to the following posmus,

Fit the erankshaft and camehaft gears mio thesr respecrive shatres, Esure.
The ming mirks dre opposite and on lige, !

Tumm the engine crankahadT wntil che keyway wa at T, 0, O, and the rumg]-_.a.ﬂ i
With e keyway In BIproXinately the ane a'clock poBITion., A

Flace the gears nlo position, enauring tier the keys are preageor i Isre:.rwam o

on the shafts, Ensure that che caming marke un I:hE EEETE HYE (IS [0 #acH
other and A line. Orive the geara home.: .

The &urne menber of packing washears taken from behind the crankehal gear
murl e replaced unlesr 2 new crank or Lﬂmshﬂﬁ haa baen (itad. o thes case
the Rlignment af the gear (Aces and n:u:asunng the alignment with 1 feeler pauge.
To adjust the alpgnment 1t will be n:c:alsur].-' to vary the turpber of packing
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Fic che a1l thrower hehind the crankshaft gess co thal 16 ¢angave face L co-
wards the froot of the car, end check chat the felt washar & in pasitea.

¥alve Rocker Cover Kemoval

Remove the 8T clesner,  Unscrew che cap nuts sccuring the eagine 1ifing
bragkels, Wemore the rocker cover and the cork joind washer,

Removing the Rocker Assembly

[rrain the coohng =ystem, [ amr-freese s m uge, use B clean concainer for
the [lurd of of 18 10 ber weed apaas,

It 15 hecersary o drain the syatem and slackesn the cyhnder head nucs, becsuat
four of the rocker shoft (1xg nuis a1s0 decune the cylowder head,

I the cylinder hewd nuts are nar slackened distonaon nay cesule and allaw
water to [md 412 waw from the coelang System o the ¢yvlinders and pump.

Monce that under the cighi-hand rear rocksr stud not s 8 «pedial (oeking
plare, Camplewly unscréw the rocker-shafi blacker nuts and remove: the tocket
Axsempbly, Complete wath hrackers and rockers.

Dismantling the Assembl y

To diamancle the rucker ahuit assembly (a7 remove the grub serew and
locking place from Lee cear Frocker bracket.

- by iﬂg. I Cylmder Mead



Remove the spla [uas, Tlat washere and spring waslhers [rom each end of the
shaft. Slwde (he rockers, brackels and springs (rom the shafr, Lngcrew the plug
frarn the end of the ehafy and clean cur the orf way,

The twi atd rockers may be digimantled withaur rha whole rocker asesim My
beng drawm oul.  This may be achivesd by turning the engitte by hand unnl Mo, |
pueh rod reacher its lowesr poarion,

Linlpck the tappet adjusting sorew and ecrew o back 05 fer &8 o wal | Ea.

f‘:‘l’llhdraw tles aplic pin, flat and spring weshers and sOde the roker off the
ahatr,

Somenimes the valve spring will have o be shightly compreased by levering
B screwdriver under Mou 2 rocker, thug allowing the end rocker o glids off the
ahafc eaguly, Repwst the procedure for M, B rovker.

Reasuembling 1he Kocker

O reassembly ightenle pedestal bracket scourmg nuts 2 hieele &t 0 ome
workmg i@gonally from nut o nue, lelt net of Mo, 1 pedectal bracker, right nue
of Mo, 2, Jeft of N3 end scoon veruening from the left nut of Mo, d brackst and
repedting theé proceas unnl they are all Light.  If the rocker sgsembly has been
completely stripped down and rebosted, the ml holer will hove ty be redrilled
and the bushes reamed dewn 1o 8re before dsaembly on the shafe ™ =

The rockere ard rRrmg mUSE be replaced o thew original postion oo the
emls of the shatr, Rermember to replaca the rocker Sl locatng screw and
lock plate.

fieplace the spring and (lat werhers with the split pins on the ends of the
sheft, Replace the cocker cover and gaskel. The vent pipe ghld be A the
frong of the engine.  Secute rhe opver by mesns of the oo CAQR NNTE, ENSUCLNE
that the rubber buehed and engine |1fuang platcs are v positen. U the rocker
voweT gesket or the rubber taghes are found to be faulty, they must be renewsd
otberwise cul leakk will resuwit,

P ush Rod Removal

X the valve rocker arsembly his alveady been renoved all that remalns 15
Tur the push rode oo be Tefted oul. They may oo the orhet land be tiken out with-
ol daraching the rocker assembly. e o

Eermove the fir ¢laner and rocker cover. T~ A

Slacken all the tappet adjusiing screws ro thear {full éxtent, them using &
ferewdriver, with the rocker ahafr ar a fwlerum, depress tha valve spring, shde
the rocker side ways and Lift aur the push eed,

A1l but the end puzh rads can e withdrawn m this way, These will hawe to
be withdrawo afrer the cemoval of 1 1wo end rockers from cthe ahafy, When re-
placing puel cods ensure than the ball ende regieer 10 che rapper cugs. From
here nowards, tedssermnhbly iz a4 stragght forward reversal of the dismandimg
pricess,

Adjosting ¥Yalve Rucker Clearances

Rermowe ehe gie cleaner and cocker cover,

There shiid e @ clearance of U014 1. O Y50am ) becwaen the face of the
rocker and the base of the valve sbem. Whilro chacking the cleacances it 15 om-
pOTRAOL to MEInEm preesure with a ecrew-deiver of 1he wappet adyusting acrew

.EB.



ko digperse the {ilen of o] feam the push rod cop, Faduee oo follow this procedute

will regult n & wrong reading beimng caben.
Turn The engine owar by hend ESlartog hatdle) untid the push ral stops falling,

the walve g fully cloaed,

Fur. & Admeshng e Rocker Cleargnod

To adjust {7 18- 2} iInsert A screw dever an the ad msnng ecrew slot and slaken
the lnck nut. Thes loeert . L4 . feeker gauge between The face of the rocker aod
the valve stem.  1Ramae ot lower the adpesning acrew unll the correct clearance 18
ohoannead. .

Tighean the lock aut and vecheck the cleacance.

It 1% impareent o hote That while the cleacance 18 beng set, the tappet of the
walve peing adjusted a1usT bee an the back of the cam, opposte (o (s peak.



ROCKER MECHANISM

Bockel ohwft

- T.engrh
-Curer dinmeter

Rocker arm bush

=Type

-Outer diameter
fbcfore mumting)

=Inner digmeter
{Resmer-finahed
i menswn wfler
MLCAUmEIng)

-Thicimess efore
reamer finiching

-Clepratice

Eocker arm

-Bare
rl.aver ratio

353563 mm 14 L33 m. }
15, RS- 15,878 mim (0. 624 = 0. 6250, }

White metal wirl stesl linng

159,073 - 19,100 mm {0751 - 075203

15,688 = L5 900 mm (625 172 - 060,

644 - L7Z7 mm 0.063- 12-0.066 0, 3
0.0 L3 - OS] mim @000 /2 = 0,402 i, )

19.012- 19,37 o (0. 748 172-0.749 1% )
2300310 35.7 19mim
0304 1o L 13732 10.)

e
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CYLINDER HEAD
Removing the Cylinder Head

. [wawm the cooling system by openmg the radiator and cylmder biock drain

fape, L
Une 15 grnuaeed inlet bukbe ar the backside of the radiator and ocker ar the rear
right-hand Bude af the engme.  IF enin-feeese mixure Js m use 1t ahestld be dreined
mter & guilable contamer and ratained for [uture use.

(hkconnect te nagatyve cable from the battery be extracung rhe verminsl Rorew
iy remeving the lug fram the hactery terminal post.

Slacken both the rataiming clips o6 che hese ronnectng rie radiator io e ther- -
moatar hoysing and removwe Lhe hose,

Extroct the rerimostat housing secyring nuts und remove the housing and ther-
inosiat.

Remove the sarcleaner, carburetor, rocker coser and che 1nlet and exhausy
mianifalds,

Derach the hugh renzion cables and remaove the sparkmg plugs, 0lso discoineyt
the water temperamre savge connectian from the thermoriar huusing.

Take off the rocker aseembly oof forgetimg to slacken the exxernal cylinder
had nuts a1 the same time,

Withdraw the push rods keeping them 1 the nrder of removal,

The cylitder head can row be lefted off the cylinder block, T tac e
breading the cylinder head e, mp each sida of the bead with @ harnmer USINE &
prece of wood interpysed to take the blow, Do 3ol use excearive foroe,

- M -



When Iifting the head o direct pol] showld be goven sothot the ead o pulled evenly
up the studs. Hemove the cylimler head gasket.

Decarhonjsing

Remowe (e cylmder head, Wirh the valves enll i poginon remove the cavbon
from che combustin chambers and e valve fages, [eaving the valves 1 par.-
tion for thie operation @nsures thet damege cennol be ¢auvred o che aearcs by che
wire bruab which should be used for the removal of Cackon. .

H the extausT valve heads are coared with & very hard depoBlu this may.be re-
moved by using & chisel chapes] prece of hardwond,

Remove the valves, dand using the wire brush clean cug the carbon from che
mlexr and exbaust puTkE,

Alow out all oraces of cerbon Just with compresaed air or rype pump, and finally
clean the porta with gAsoline #ml Jry them cut, [he carbaon ehould now be remnved
From rhe mscon crowns.  Rolabe Lhee emgine unrll 7he mreon o be worked on 18 8L
T.M. . Protece the cther cylemder xore from the enery of carbon paroacles by push-
ing a o -Flutfy rag into them.

Llaing a chizel shaped pueicw of Rordwood, Carefully remove the carbon Erom
the matan crowne. & oing of carbon sheuld be lelt round the peciphery of each
iAo, and the deposit round the 1Op of the cylnder hore should not be tovched.

An indicetion as to whon decartkomsanon ik requite s generally given by an all
round loas of power, Cars uesd mamly om ghoet rong well reguire this atbention
e ofean than those used for leayg rUns,

Eemoval and Replacement of
a Yalve

Whelst the cylinder head 15 re-
moves] the valves can e taken ouc.
To oo this compress (he valve sprog
wich the special yalve Sprmg coin-
presear 4 shown o Fag, 1,

Removal

Hemove tha twa cap redammg,
collers, Release the valve spring, the
valve aptong cap, valve ol seal {mlst
valve amly} and ra retamer,

Withdraw The valve trom the guide,

Feep the valves 10 cheit relatve
positions when removed from the
engine, bo ensurs replacement 1n
thelr orygmal valve puldee,

Fig. I Valve Spring -C'nm,brtssa.;‘lj
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Replacemeni

Maote chat the diameter of the cxhawszt valve heads are amaller than the miet
valve, To replace the valves, meert each valve wto it guide and replace the
spring, ot seal apd retamer. Fit ol eeal chamfered sde down worde.  The oil
aeale are matre easly fnted if they have been sosked 1o engine ol fur & short
period before yge, The ool zeal 18 wsed for the intake valve amly.

Replace the valve spring and compress the valve spring,

Reftr the cap retainera and gacure them by meana of rie valve cottera,
Ermove che Compressor.

Inner Sp. (uter Sp.

Free leggth  mm 30 mm 32 mm
Lengih 10 use emd Igaded

mm-kg. KL ol B T 1 M M 9-29 [, 3
Tummning Mos. of ecal E.S [ T
Effective turn of cogh £.5 4.5
Cna. of conl wire Ah L2 mm B.520,2 cnm
Chamecer of coal 24 i 4. 7 mm

YALVE SPRING
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Fig. 2 Valve Spripg & Valve Asgly
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¥alve Grinding

Hefore ruoplacement o e Cylinder head che valves and theur scace ghould pe
examined Tor signs of picimig or bucat parches and G s10ron,

If these condiblonk are present, the valve sears jnmsl be recut before amemp-
ing o grind 1n the valves, whilst distorwed valve heads shoulll e trued or che valve
rencwed.  Only the mifmum amount of meral sheuld be cemoyved 10 the wrneng

Procees,

When geihding a valve vnto 1ts sealing, rhe valve lace shoull bo smeared hghc-
Iy w1wh grinding pasie and theen Japped oowith 8 suction Type goomhing tool.  The
wdlve must be ground Lo ke sest with B sem) rotary mcficem. A Lught coil sprng
tnterpiged Derween rhe vilve head and the porc well aszus) consulerably when Tftog
the valve ot ordet oo cotale the face o 3 ditferenr posrom, This shoutd boe doae
frequently o speeel the grmding compoend evenly,

I1s newessdty Lo conunuc the grmdong rewess wuntll an even maw surface 18
preduced gn Lthe sealng amd che valve face.

Om o completiom, che valve sears and ports shewld be threughlr cleaned wich

tasoline soaked rag, and dricd, asd the subpected t o compressed air blase,

TIl.E

yilves should be washed i gasoling apd all traces of grinding campound remoypel,

YALYES

Valve bead ciameter
Inrake valve
Exhaust walwe

Valve gear wadgh
Valve atem rtar dinmeler
{hoeh |npake And ex, )

{rerall langih

Imtake valve
Ex. valve

F4,T98-34 035 mimifl. A% 1, 375 im0
HL0ZW-30, 150 (L 182- 1, 167 1n. )

L B3£0), 015 mm

8. GI05-E. 0932 mamn 0, 34l o4
0. 342 L/

D%, 54 mm (4-5716 10, )
LOE. 74 mm {4-9/52 0. )

VALYE GlUiDE

Lemgth Inrake valve
Exhisist valve

Dharer Jiameter Both arake
k] exhaust)

Inner diamerer foth ita ke
and cxhause)

mner diamerer at pnde
woler 1o insect ‘bath incake
and exhauEt)

Clearance of valve stem
and guide (both intake and
exhayst)

$7. 03 mm (l-7/Bn. )
ST mm (2=0,52 10, )

14_ 313« 14, d 3 mim {0, 36353-0, 588510 )

E. 7338, 660 tm {0, 34380 344310, )

l4. 3 mm {0. 563 )

. 0394-0. 064F m D, G015-0, 0025 10, )

. an
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Rafitting ihe Cylinder Head

Fneure that Lhe cylinder head and ¢yhnder Block jomnt fices are clean.

The cylinder hesd gaaker |6 marked “Top™ o that it will be placed head
in correctly. Flace the gagkel mio posnwoo and Jower the cylinder head moo place.
Fir the cylinder head securing nws finger righe,

Ingert che push rode, replacing them m the positione (rom which they wera
raken,

ferew hack all the tappet adjusting screws, Heplace the rocker aasembly
and acrew down 1he securing nuts hinger tight. Evenly tighcen che cleven cyloder
head auces a hirrle a1 2 ume m the order @ven o Fig. §, fnally pulhng them down
wirh 4 rorgue wrench set to 45 lhs, /0T,

. Fyr. 2 The Cder of Tighing the Cylinder Head Nuls

Reael che valve ¢leapances, aod fmally check them when the cogine 15 mot
hot ot cold,  The eylieder head nute miy pull lown elghtly more after the engune
has attamsl 1ts normel working temperatuce, in which case the valve clearances
will hive to be checked apin and reser 11 necepzary.

Bafhit the inler and exhauer manifalda, .

Fit the craburecor and reconmect the control hinkege,  Refit the igniion advance
auction pipe to the erinecoon on the carburetier, but do i a1 s stage refl the
mir claanar ar IF Will have 1o be removed 1ater 10 check the valve clesrances, He-
place the rocker cover taking care to ML U cork gaskel correcty. -

Place the thermosiat an] its Ixweing m position and secure with the thees outs.
Reconnect the warer Temperolure phuge wicre and O the Tadoitor hose to the.ther-
meRrar bouging.  Coonect the cables to the banery. . Ensure that the radistor and
cylmder block dramn tapes are clossd, and Teflll the rediator,

Clean ind adjust the sparkang plugs and reht them, chippuing on the lnghtension
leads, The firing order of the engpna 13 1-3-4- 2. Replace the chp which se-
curce part of the electricat whirng harmege to the e of the head.

The (gnonnn can now e awstched on and the engne atarced.  When the notmal
operaning Temparatice has been ceached swnch off and temove the rocker cover
g0 Thar the wive clearances may be rechecked, Replace the resker cover and (it
the air cleaner when the Bmal check has been made,

Whalst the engine 15 rumning check that the water hose connections and fuel
Line unicne do ek leak, Tighten them if necessary,

- M4 -



Removing and Refitting Valve Goides

Remove Lhe evlinder head,

Eemove the npnropriece valve and
Spring.

Rewt the cylmder head wikh ks
machined Tace downwatdg on a clean
surface and drive the gulde downward
Into the combuscion epaze wich 2 drft,

Ttua should 1ake the form of 8 hirds-
ened steal punch. rsed Fig 3}

When Ntlng new valde guides, Chese
chonld be driven 1m from The top of the
cylinder head,

) ~ )

o

Frg, & Nardeged Steel Pumch

Frg. ¢ Remewing a Valve (hade

Renewing a Valve Spring in Position

In 3n eMETEENCY 4 Tew valve spring <an be farced withous temoving the cylmder
head,  When domg this, the applicable pisten musl b= brought to ats T. L {2, posLiLGne
tw eliminace any pussibality of the valve fallang mto Lhe cylinder.

Berowene che spark plug from (he cylnder conceried.  Huld rhe valve ooco 1IE5
sealing with che aid of & suitable ol Buch 4y & il actewdriver whuch will pass
throagh rhe rperking plug onfice, and Locale on the valve head, Ry using the rockec
chall, a8 & fulcrum poant, The sprng cen be pumpreased with [Wo ACrewdrLivcTs Lvr @
fork ended hat. ’

wWitkdeaw the ralve corters and rencw tha valve Spring.

-9 -
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Caver valve rocker
ILAZa4. LOEOD)

Rocker cower

NIy PRl
W Aber @%j:::—'"__ e it
By g R
Thermoatat . ——"Rocker - " I— Y P
bragket
Waaler. J h FE= —- Warhgy

I} —5Slinger (raat)
Curde (2, walvel

o
.-:;"'--..--'Gmde o walwset

____:E—-_:E‘g:,_. @ﬁ

Lkgel exh mantfeld -~

-

Shnger (fromd =~ __@
Warner™~ i ——

= —— —

- - a
- {:-_‘:::,_ _ -

T
- - —_——=

- W___==

Gasket {cyl. head}
117449 - 3034 |{ior com raho 5 2]
1134407200 [{or com. rafic 8 0O)
11044040000 {lor com. Tabio T &)

Fig. 7 CYLINDER HEAD



Removing and Replicing the Tappets

Remove the carburelse and the
rocksr cover, then cake aff the
b elolde.

Lascannest the highe tensicn
leads from the spring plgs,
retmove the cocter azkernbly and
withdrow the push rodz, keeping
them an thesr respeciyve ROEIT NS
60 chat they will be replaced ant
the =ame [appera,

Remewe che tappet covers and
hiit cur the 1appeea, aleo keeping
thein i same |ccations (Fig. &),

Flew eppet shuuld ke fitran] by
Ealecilyve ascembly 5o that they [all
oI rive puids under thewr awi
wdeght when lubricare,

ARsemnbiy 18 & ceversal of the
ubove prucedury, BT ear should be
laken oo 528 Chal (EARPEr COVET Joants
are m] teght, amd thar che rockers
are whusted o pivi the correct
vaiwe Clegrance,

"——F - —rxp= -,

Piston and Comnecting Rod RHemoval L

[Frawn the coolimg water from the engine and radiscar, Deagn and remove
the gump from the enmine, then disconnece and rumove Che o1l stramer, Take
Ut rhe Eoc screws and rock washers fram the big-code shd withdraw the CAPE,
It wll be noted 1hat the capg are off-ge0 When uscd partk are replaced aber
dizinantling ir 15 esaential they arc fumed o therc origital postbione.  Ta en-
SUTE LOTrecr refitting mark the cape and Goiecung rods oq (he sides to den-
taly them zagether. The miston end connecting tods must be watly drawn up-
wards through the cyDnder bobes:, '

Relvsen the conmecting rod from the ¢ rankshaft and slawly pugh the pLston
and rod wpwards through the ey linder bore.

1

NOTE

It may e necessary (o Cemove the rog of carkon or lip from the wp
af the cylimder hore weth 8 hand scraper oo avord riak of piston Ting
hreukage. L

Bemove the aszembly from dhe wap 9f the cylindeT binck,

Lheck che crankpng for ovality with s pair of micra meter ¢alipere,
and examine the bearing sutface for re0TImE, ether defect will neges-
=1aie the removal of the vrankshaf for eegrindoing

- 9§ -



CONNECTING R

Uharance between céenter of
large end eml small end 144 £} 03 mm
Lair=e end bearing
Type
Clevite {F3X}
Oyerall length 29, ¥1.3-25. 377 mm @, 9950, 005 n. )
Thuknass |, A2E&-1. 8352 mm {0, 07 2=0. 072540, }
Chuter diantetec Ll 346 mm {Z. 0150, }
Wulth of large end P Emm (i U055 i )
fad play of largs énd 0. 2030, 305 rm 0. G0E-0, 2, )
Finishing Junentiien of mmer
diameter of ol end ish
Standard L7. 430-17. 442 rmnr ok, 8870-0. 687310, }
CRANESHAFT
Cl=arance of bearung peri- !
phery 10 cylinder block hole -0, 01 3-0, (¥ mm
Mareral White metal (Block sude)
Cleacance of BEATINE Iner Clevit metal {Cap sida)
diamgter and crank |oumai O DA 27 -0 DEOR e {1, QOOS=0, D028, )
Charpetar ol main rouroal &0 IB3-50, B25 mm {2, 005-2, (L 1 )
Emd play of erarkshalt 0. 051-0, 076 mpe 6 002-0, 003w,y <7
Crénk pin diametes _ W -
Standard 4T, 640-47_ 652 mm (L B75- L, 876 m. }
Duference of ¢rank pin
diameter |.ems than [, 4l mm {0, GO04E it )
End play when flywhee| was
anetalled Less than 0. 08 mm (0,82 i )

The shell bearing are removabie Ty hand,  The bearngs drg cequLre no
“hedding ' 1t 15 Being only necessary (o enaure thal the housings &re acrupa-”
lously ¢léan ond dry, and co place the bear MEs inta (MSINION ¥1th the rangs located
in their corresponding slee,  Always reéfew PeBonge if chey are scored or dam-
aged 1n any way, or lolbgwing the vegrndmg of the crankehaft bearing Rurtaces.
In the Iatler case unlergize hearnge witl be requirsd and che kinds of 51285 Aval-
luble are O DLW, 0,030, 4030 and {, 040 oo,

) =1 F
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Frg. 16 Crank Shaft

PISTON
Replacing Pistons and Connecting Rods

Insert =ach pusivn and connecring rod assermhly oo the cybnder

[ram which 1t

wii Takem, 11 1% cesential rthac the splic an e skt of the pea1cn L prsLivoned b

wards the comrhuaft,
Compress [he TiSon Timgs with 1NSATUNE PISTOn UEITE il (FLg.

Lap che crown ub Lhe paston With the worsden end ol @ hammer handie,
1 chear of the pismn Ty clamp.

11}, snd gencly
il thee pLston

Fig. 11 Prsiom Adapier

.31_
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Mew push the piaten down the cylinder block unul the big end of the COMmEE (Lo
tond just pratrudes rheough che bomom ol the cylioder Dore, then paBition Lpper half
bearing shella,

WOTE: - Each upper & lower bearing has two oil holes, thare by ensurmg
ufficient and It 15 of the grearger umportance thay the correspoading ol hoke m the
- bearmg shall regieters wech che ol way o provide an wnobstruered PARSATE,

Full the: connecting ead onto the crankpn tiking care oot oo jnjare the bearing
surface. [nserd the shell 1nte the connecting v cap; posman che cap and the lock-
ng waalers, InEorr the kekcrews and TEhien with B torgque wrabeh to 21, 7-24, 6
lka, Ar,

Fmally mock back the lock weehatr,

Check the connecnng rod kg end fnr syde clesrance (7/W030 . § and soc that
the ehell bearings ave nol bamding on the crankpin when cotacng the ¢ rankshaft.

If a8 difficult to turn, wido the beg end and examane the shetl and pear for dirt
ol gl

Before reasaembling always spply & Ligle <léan val to the pueren surfaces snd
e the cylinder borg,  Mever felc the cotnecning rod cape or thelr mating surfaces
ar thus creaied owality 1o the bearimg.

Removing a Piston

Remeove the clampung bolt from the small end of the connecong fod and push oue
the pudgeosn pun,  The gudgean pin 18 a push Nif 1 piseon at T0°F. (21, 1%} _

When reaggermbling, enaore the gadgesn pin 18 pomoaned w the CoAneCung rod
s0 that ttg grovve 16 i Lime wiek (he clamp screw hole, Check that the spriog washer
fieced under the heed of the paich bolt 15 not damaged,

PISTON PIN
Tameter 7. 447-17, 452 Inm
(0. &36%-0, 5871 0. ¥
Ther sywe 510 in. 17, 574-17. 579 mim
3 B919-0, 6921 4. )
Bie s 1000 171, LT 700=17, 700 mm
- i, OO0, 62T 10, )
15,1060 i, 17, 828-17. A23 mitn
0 F0L9-0, T2 1. )
Lanath G4, Ab-04, 45 mm
(2. S&8-2 37K 10, }
Clearange of pun and pin ole Degree o b able to push 1t by
finger ay 207,
Clearance of pun and conoectng 0, 003-0. 010 mm
rod busk: hele 0. CNNI] =0, D004 101, )

- 43 -



PISTOM AND BORES

There shotld be 8 cleapance of O, 00N 0=0, (016 w0, {0, 0250 040 mm}

PISTON RINGS

The pieton Cimyg gap should be G, O0R=0, 015 m. #2310, 330 mm) when chec ked
it the cylmder bore.  The cleazance of the CoMpresgicn IINEE ithar grooves
ahoutd amount o 0, DO15=0, 0033 m. 0. 038-0, 089 mm) and the o1l control Ting

0. O0LA=0. 0056 0. (D, 0410, 0F2 mna}
Becguse [[€ PLEToR CInES 0o not iTavel o the end of (he eylinder bures o "lp™

15 eventually furtned due to wear.
This mey b= chocked w0 & dial gluge snd must e remcyed,  1F Ui 18 net

ducie there will be a rendunsy [0 DOLSY OperafuMs Ot 8 fracrured ning, caused by

T ap maton cmg #riking the Lp.
PFisron and rings are available . 11010 s, 0, 254 mm) 0. (v wn. #0 50B by

0. U3 s, 0. 762 mm), and 040 i, 1, DIE mm) grarsizes.  The pLATGL TINZE

should always be pred Erum the cvnwm of Lthe platon anel never pushed upwards
aver the skitr,  Before Bitting the rings, Ternove any carbom deposit frewn Ehe
grooves mn The presoa.  When Bitting, hoda that the second compression 1k 1apoered
type and o1l comeral ping i alat type prexessct by chromium platiog.

- 33 -



REMOYING & REFITTING

Experience hag shown chat ot w moch essier o remove the engine and erang -
MIS3I0N 43 8 2iNgle unit then o Jetuch the 2nging by iteelf,

1o remove the éngime and rranemissian upwars, proceed ag [ollaws,

Loenplecedy dram the conling sysrem and The trAngmasdion, Jisconoect and
rémove the bertery ond 113 supporting tray,

Hemeve rhe upper and lower radiator hoses by undnring Lhe retamng clips.

Dhacomnewt the capacior lead ac the dastributor, alsa the high ceneon eod
Bwich wires at the coul,

Take off the dyname lead and dieconnect the eteiter inutor cahie a1 the Mmoo
enl,

Remove the il gaupe and water, [emperawre gayge iesds from their terminals
on the enging,

The theoatle #nd choke comtrolz muse be discoonecred from the carburetor
Dhisconnect the fueel pipe fram the tuel pump,

Mext, remove the exloust pipe from the manifold. .

From below the vehicle, remove the gear change selector rod from the lever
o [he bransmiaaion caseng.

thecunnect r eacth stcap fiom the starcer moror.  Remove the hamd brake
contrel rod suppoectng from cransmugsion.

[heconnect the speed-meter ¢able from the [rangmessum., Lincouple the pras
peller ahaft pruan franges a1 rear axle and draw the shafr gur of the tranAm S o,

Toralliw the enging and [ransmission 1o be drawn forward, the radarsz must
be remioved by imdoing, the [our securing balta,

- 34 -
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OPERATION WITH THE ENGINE REMOYED

The fol lWwIng operanions anc best performed with the engoe removed from
rhe car,

Although ot may be found poesible 16 Carry out COTRAN ACLEMNICIS wilh [
engatie 1n POEILLG, 1T 16 LO0E COMVENLent by do the wark o rhe bench

W ithdrawing Camahbaft

The carehait 15 posinoosd by a locaung plate held by three screws and
shakeproot washers,  Mote che pugdan of the simall lubricatiag ol hole o the
locating plate when rephacing should be co the Tighr of che tmgne,

End play of (. 003=0. 007 . {0, 0760, 178 Mk 18 cantrolled by the thicknegs
of The locating place, and ¢am be checked with 3 dial indicator ¢t aganek the Cam-
whatc gear.

Beiore withdruwimg the camahan rhe disttibutor and 1te drving spuodls push
rods, and tapper, will hove m be remuved, Bomove che cil pump and s drive
shafr, amd rake off che tireng cover and RERTE. The engine ol mounting plare
|8 now gocessible and may be removed by withkdrawing the setocrew and ook
places. The dynamo swinZing link must be removed.

Tukt: GU[ Che Sotscrews sCCuring The cemshalt kocating plate, when the camm-
chaft can be withdrawn foom the cylinder hlack. .

CAMSHAFT BEARINGS

White metal bearings, with steel lmmg are used Fur the camghafr. They can
e riken our renewed when necessary, 1 beng usual 0 do this when the cylinder
block 15 bewng recondioned

The bearings cin be removed hy Urifasg chem oot of therr housinge.

When (CHNE New Bearings cace MUEt be raken to line up e w1] Tplea with Lhe
correspondig holes n the cylinder block,

Tap the new bearmgs Mmio positicn and Tesm them [o gI¥E B TUNMNg Clearagee
of 1, G 1-Th K02 1m, 80 025-0, 151 mm.

Refitting the Camehaft

Thig 15 4 reversa) of che meroducaons Mot remiwel, Care should be Cikenr
howewer, to align and engage the drive pin un the Teic and of the camshall with
the slot 1 the vl pump dewve chaft.

_3?_
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Main Bearing Caps

Rednove the §lywheel and clokch.

Take off the tuning cham, the sump and atramer, and the engne rear monting
plate.  Unlock #nd remove the balta aecur uig the main bearing caps to the cylinder
block, also the two bolta securing ehe fromt cap to the engne front bearer plare,

Bwte what & thruet washer 1g fimed on each ewde of the centre mam bearng o
take the crankshafc end chrust, These thruet washars each conalat of TwD Sem|-
cicculdr vilves, one half heving & Jug, which 18 located o @ recess 10 the detach-
able holf of the bearng, the osher bemg plawn, ;

When fitting new bearings o4 ecrapumg 16 requiresd ua they are machined To ue
the correct runmng clearance of 0, O005-0, 3OZ 0, 0. 1127-0, 0508 mm],

Encure that the locanng rangs are properly engaged i thewr reacesges,

Handle the new bearingr carefully v as not to Jemage the fine aurface fimah,

Remaove ell traces of dier and ml from the bousings and throughly dry them
with & o -fluffy rag,  Make surs that the ol weys are clear.  When ficiing the
bearing caps ensure thar they arg replaced the right-wey rcund,  Each cap ia punch
. mbrked, &nd the marks fRhould tace the camebaft side of the engune,

_ean-

Fig. 3 Engine (fear Suie) -



Cagtien

Mever [ile the bear e copy o 18ke wp eacessve play a5 thus will cause ovalicy.

Alerays gover the bearipg surfaces wilth cagine mib when they are replaced,

The mam b2ardig cape are held i1 pokition by sel sorews apd lock washers.
Pull the sat-screws up Light with & forque wreoch sel to a Joadwg of 75- B0 1b. Mt
{10, 36-11. 05 kgm. U

When refittung thee rmah LEateh cApe Dighten the Centar gue vl &fter £0ch
Cop 18 bightan rotae Lhe crankehall Lo assertam that 1t cevolues treely,

If 1x 16 bight Temowe the 1ast vap ughtened, and examies (he beating «nl its
gedting for foreym mater,

Check the cronkehalt end play by ingans of a dial caupe.  1Ins should be 0,002
1. {0 031 mmb.

If 2 bearimg hés "'run”, 1t 15 #s5xenbil o clean cut all orb-wivs i the crank-
ghaft and block. Wsaeh out the engine sump 8rd the airdimer.

The il pump should be dismenclcd aod cleened. Ensure that oo particles of
bearing, meral are lefc within che engane Jukcicanion sysocm. T

Fig. ¢ Ramevmg o Mamn Beavipg Cap £ Exiracter
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BRAKER POINT AND IGNITION
TIMING ADJUSTMENT ,

DISTRIBUTOR -
Type . Hitachy [a0- Gl T
Tgruteen tanmg Samdird 10" befura top desl ::!;nr.:;:';r."'- =
at Ml g ¥
Appacittws of sutomanc advance COveToor IYPE -

Advancs RLarimg vacuum prefsarg LOG--120 ,’;‘_’_'!""'15 e
. .

Advance angje by vacuum L3 -—Iﬁ-‘tflr ank shafit) A
. pressure of 340 mm-Hy 6"~ 97(Tharnibarary

>

MNurber of revoletion a1 che .
glatt of advance angle 43 T, po . Y

- Mux. sdvence angle at crankshatt | 117~ 15" a 2400 r, p, m, :

Rotaung direction of cam Counrerclockwese
B Firing order 1-3-4-12 ' i
Foint gep 2 450, 55 mam {0, D0E-0L D22 1n. )
: Pawel angle 50~ 557 U=
-+ | Contact arm epring peessure _ | 5400 6% kg -, - o -
CondenseT CEpACLLY i 0. 20-0 24 mid, h

Ingide the distnitanar s a8 beaker pomnt as shownan Fig, 2Thes braker makes
and brakes contact several thousand Gimes 10 one muwowee,— Each e this breket
brakef contact, @ spatk 1s genecarsd i one of the sperk plugs. Therefore, the
mainenence of Lthie bruker muer nal b treatsd hghtly. Alan, Because the bme
during which the 1gnition coal current Dowes variee with the gap beTwaen these
braker ponnrs, see that this gap 18 manramed at the scandard value, whacli 6 [ 45
mm. {3 Oi6 o 0,322 m. ) - .

The: braker poants must br kepr free of grezse and wl,  If the printg R]would
bevuome burnt ar lackened, they ave cleaned with 2 fine homng Btone nr eroucus
cloth after which they should be wiped clean il & prece of cloth which hae been
dampened wich gasaline, . :

if the pruncs are badly burnt, thoy must be ceplaged, Braker poimee muse

_dlways be replaced sa asrg,
i

. m#‘ _ ) .\.:
', * . Adjuating the Braker Points € i
Tw adjust the braker pornks, turn che engine crankshafr with the crank handle

untl the braker is fully open. Then lcosen the braker pouot Bung screw:  Mext,
by rutiang the adjusting screw, move the plae wnil 4 fecher gauge of 0, 45 w 0. 55-

Ip-":-'\.-ll.
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CrL T

. .\.Il

mm. L OLE 1. 022 08, ) thickness slides casily betwern the Lraker PoLnLs.
Them Laghten the Fuang acrew gecurély,

Fwally, check the gap once mare, then renarall the eotor. The inrerar and
enerm_l:dn{ the cep 1= wiped clean with: aiauﬁ Hry prece of cloth, exrra amwenon
heng pm::'il to the aréae berween chr. (8 rinels.” Clean che comeer clorwade on che
lna]"dr:“ni theicap also. - ‘é 5.

.t ".'ul'hE:h?Elr ar nox the vacuum tyfre Foming awlvancer s fumsboning properly, cin
be I:Ictcrmmed I the inEpEcton pointer. lecatel an the Liaphragm of, 45 the anpgne
15 bEIME Tun,” this puInker meaves when e engene Apeed 15 suddenly changed, the
advancer 165 musmuur:.-

Fig. 2 Adpesiiag e Potnd Gap
"ADJUSTING THE IGNITION TIMING

The goicien connbg 1% adjusced to 10 deygrees befooe 1op eml center with the
engloe stopped a5 Rhown v Fig 3. Wirth This adjustment, the aitomatic imimg
advancer of che distributor advances (he sgoinon (hpagag even [Weiler oL the ome

I che EIEINE SCALEs Trn ralale, and 1he 1 m g 1s ik nd amexd r;nnﬁiunt]:,r st walvee
suicable for cthe roragiomal speed.

Wich rhe engine roopped, adjwst 20 rhar the Jisrepbutoc breaker poimt just
breaks when che pueoon of the Moo | eylinder oz s L) degrees belors top dead
center poswocn for campresaton. Mo Timung lamp s uged, o standicd pnlon

4 - 34-



uming 15 L5 degress hefave wop dead center a1 wlng (G600 cpm. ¥ Speed, A

o the cace of marke whach ate nor evenly spaced, posmdecs dwcate 10 deg. ,
L5 dep. and M deg. , pasimions before top lead cemer,  Adjustment L m e by
the fpllowing procedure.

b, Fairaw adjust 1he diecribuber Lo the CoXTell gAp ds described prevously.

2. Tuen the crankshaft gradually unod she top dead cener mark (Fig. &) 0n
the pulley parifery comeides wah thu mark for 10 deyg. before top dead céntér
Gn 1he Dpng gudr coven' a5 the coankshalt approachos 1te pasiLona faomewhac be-
frre chat correspand g wo the eml of The compreeson slrvke ob the Mo, 1 pesten,
Srop che crankshatt in thig postwes,  The compressiom scroke of the Mo, 1 piston
can be derermnined of che apark plug of the So, 1 oylnder 1e cemoved, the bole
nlugyged wih 8 finger, and rhe coambshalt rurnal  With whe cankshafo  n che pre-
v Leh1 ] = INbenCaoned [ BEOn, the Mo | placan 15 10 ats posinon of Lk deg, before
top dead cenlee of COMPIESESN-

Frg. 3 CUheckny ihe atioe Timong

4. Mext, ngerring che dreving shato of the dhsieduter at an angle o the enne, ©.
enpage 1he geat on s lower and wath the gear on the camshatt — Puring ths
aesembly pluce the slol ol the diatriburor drive of The upper end of the shuft Bomer
what Lo 1he et 65 shown 10 Fag. 5. At this tame, the smalker of the g -G lrcles
s pluced rosard che Frood.

- 45 -



Fig. 4 Setfing of Timing Gear Mok

gfr- 4, Ad|u'5tm_g the Jirccown of the rokoer soochay o engages the drwve ghaft elor, s :
77 boount the distewaior to cthe engine.  [urng dux agsembly the directicne of the
7L AiBtribaror and roter muec be as shown i Fig. % At the same ume, the breaksr
Inuet be jn ke posiion when ¢ 15 JUBT bemioing (4 apen.  F 1thesc canditioos die mgd
cowncide, they are mude 1o de o by ELightly curning the disiributor Body omly.
Tu decermne che pogition when the Breanr POINT 1S |UAL DEZINING 00 Qpen, Lurn o
-, Fle 1gmition key, hald the end of the Mo, | spark cord abour 174 inch away from the
:ylioder head, and tem the By unnl BPpIrk Jumipk scroee the gap,-

e The off-zer gl poainion of the drive ahalt when che M F piston a;m e Som-
.+ PIEEsaN top dead center position 1R shown here,

-

< MNext part che distributor cap on and clemp 1t securely with the «lip,
6. Turthe No. 1 spark plug comnect the cord from tha 1erminal e which che 2rin
ol the ratar 15 pamting,  Theresfier connect the terminal cords bo therr spark pluge
_m the counter-clock-wiae Order 50 58 Wwobtem A L 3-4- 2 firing ordesy,
. 7. Upan completian of tha wIrmg, cover the digirbutor with & Tubber cap. The
S engine should now start priperly.

Ordtnarily, the pointer of the occane SEWSCIOT 15 $€¢ At e Fero Teading during
the gmioicn tming adjusoment. i the neTags nimber of the fuet being used 18 Llow
aril the engine kmocks, the poineer a5 adjusied to che' tight (B} 1o the oprinium advanece
Zngle.



Fuyr, 5 Assombic Angle af Drive Shaf?

"'_Dl‘-'liu 1l s haf)
L-FT R T R TR R T T 14§
& wstnawor Mg plate

Converaely, of the cctang munber 15 high the pointeT 15 adjosted 1o the Lefo (A
‘e untt of calitbranon of the sclector currespinds to 2 deg, of the digtobatos
angle mod o 4 e, of che cranksha ft angle, )

When @ tpning 1amp 15 ueed, she sTandard secbing 15 15 deg. before rop
dend centec warh che enpine wling (A - 480, Io any case, che oplimum dd-
Justmen 15 that 11 which a shight knocking 16 huand when, @ uh the car cunmang
at low gpeed 0 UEFCHT {TOF) pear, acceleratun 15 epplicd suildenly.
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SPECIFICATIONS

D - 3CKE Type Primary Seoondary

Lore diametaer 2R mm 3 mm

Vonmirl diamear Z1-E mm 25 - 14 -7 mm

Majmn et oG #115

higin sir hreed RAM L 13d]

Slow je1 kdd #48

Slow dir  FLrst LR L] #120

Slow mr Second #2200

Eraulsiom wile er #4601« 1D a0 x 14

Aluw econamtzer 420« 2

Fomer et #55

Prwer valve Gegint b open wheno the primary chrotle
walve 1A ac 48° openiig.

Finar level 19 mm below the vpper surface of the
flodt charmber hody.

The carburator has the funcoion oF atconelzng the feel, mixng WLn suLtable .
ratw oo sr and supplwiag the moxtute ) (e E0gine.
[l 14 therefore an tmporcant pact winch cen mflwence the performance af the

mslt'l.E-
The hiolel 20 500 carburctor 15 a heghly efficaent carturetor of g barrel
Twrr a1ep 208 dawn drafc tvpe buving the billowing specal feacures. T
LN

B

Comstroction add (peration




Secondary Sie

() Hepdw gnaemhly

G Yentury

B Float ehanber

o Threxele shair

() hba i e

(] Mawn p=r catpier

B Flozr chamber rower
0 Floar

) Maen @i blcal

B Air henr prpe

i Chioke valve

¥ Chsbe comezag] Fenk
¥ Lnnecring ool

@ Thoke wyre blacket
B Theodlle wire blacker
) Lavmar boxfy

Frimary Stde

secondacy Side

Figr, 2

I Avaihiary throole wplee
% Thendlle vwlve

B Ay-paes hiale

B Slurw per

¥ Wenrur|

B Aziliacy wplve shaiy

B Mamn e

&8 hain a1 hleed

= F'un'||:r INHECD

& Out-Les vafye

B Inlea vheck valve

@ Fower valve

& Piny prrecal

& hur vanr bole

' Purmnp pasion perurn cpFing
o Loneching rod

_5[]_



Maipn Carburetting Syetem

The [uel Bowing ool of the phssape a1 the botwom of the (luat chambet pagses
through the PIIMATY MMAID et and then maxed with the aic comenmg Trem che meaimn
aur Blead co be mioute drops and Lopect into 1be veniuey through the mam nozzle.,

When the chrotthe valve 1a widely up<as and the eogine rogquiTes dense mistuce
gws, the accelebing pump opons s power valve, Trom whers the feel alroe Llaws

IR0 the masn sy slain.
The power valve beging o operate when 1he thritlla valve opene 4B from

Eull clowed poaLLiom.

Blow Speed Syatem

Fageyng through the rodn e, the fuel passage separare from mam lme and
flows [heough che slow (e, alow air bléal it slow ecomdmizer, slow ur
bleed second and inpect from che by -pass holes and idle holes,

Accelerating Syatem

bec hanice] mocelecanng pump synchronized werh the rheortle valve 18 adaped,
When throtle valve 15 open, che prstoe rod 15 poghed up wih che Linkege, which
pushs! up the pasten through the dmmper epring. Whao the praton L5 Coamming
town, the melet check valve closes che out-let check valve opens and the fuel witlin
the pump 18 blown out (romm che punp pet by 1@ compredred durmper sprng and
it agminst the opde well of the small v@nfurl o b2 minuee drope, COMPEnsating
trancient epateeneas of the fusl. A jetnng amoont af the fuel can be vared with
the twir ldes prowided on the purmp 8¢, That s, the insertmg posnumw e of The
comiacCLnE rod.

Starting System

The choke velve 13 provided with che 3pring and mecalled eccentrnicaily on the 3
normal carburernng device and synchrompad with the throtile valve, When e
choke 15 Tully closed, the throllle yalve opens about 14 from e full close, This
18 the bert condiiion oo BLATE operatiah, The awynchromzution of the choke wolve
aml the throale valve £an be exactly mainramed often the eogine hag starred tirmg.




b Chobs coritrad lank

S Connecling rod
#Choks wire blacker
93 Tru ] wire blagckar
&3 5LA cling, can- red

& Az ATy lever -
& SlaTtang chrotrls lawver .~ a__\lj (,T) T
L L.
. _,/'I '

0 Spring
# Throdvle adjuet ing soraw L -
o Crm- rrd L )

& Throarle wike clamp
® Throle levec

£ henla

I W& snl|ust rorew Flg-r 5

POWER CARBURETTING FUNCTION

Main Carboretting System

Same 88 the rvrmal carburetting funcuon the [uel flowing oot of the pasEageE:
4t tha botcam of the [laat chamber pasaes threough the secondary muwn jet and be-
come minute 2rcpe v ing wilh the 10 comng Frodm The mawn s r blas] and 1E

blown 0to the venurs chrpugh the mon nozz le

When the throtle valve of ehe normal capburetor 15 widely opened ond rhe
egme produres high power, the threarde yalee of the power carburenor begms

1 open by the sunchrooized §ikage,
Huwever, at the 1op of the powet carlurelor throttie velve @ an augihary

valve which 18 nat open ar a slow speesd with o heavy 1oad dee oo the load of the



counter walght connecoed to the valve shale even when ehe throttle valve 15 open.
When the engine change to snill hgher revoluoons, the suxalwry valve ufen
againet the leel of the cguncer weight and the power carpurelpe SIE3r1E operaton
for tugh power,  When the normal corburetor thrdrle valve 12 moa full open, the
powar craburetor chrotele valve 15 alwy 6o e o a full open.

Float Chamher

The floar chamber 16 prowided, cover of which 15 made af glass of tacalirace
Far mapocting mside condstian through 1he marked Line of cavar of m,  Adjusmmant
o4 the Float Jevel can be dome Erom ouiside by ahng ar subtracang the necdle vale
carrier gakker after refpaving the et necdle valve meralled ot the mler connecuot,
A& vencilation wichen che fioar chamber (% af @ a1r vent metlwod and pressuce
willnn tha ventur and the fioar chamber 15 alway s constani, no MACET huew suctional
reglerance of Whe Qir Clednet vaILes, juel conEumption can be always econcmically

rnamcained,

B Fuin - aem
A Eloar volve shikl goaker
B Tk vabve sl
B Urann bk
§2 Hean e e
Meedle valve
) Sprang TeCL ke
eaple valve TRENE
&5 1. hoke wire clanp

Adjosting Foel Level :

Float level 15 shown on the Nodl chamber cover with the e, 19 mm below
the budy top 1o whach [uel 16 1o be adjusred,  Adjusniog che Moat level is done by
addimg or subtracting the gasket af float valve sear fneedle valve corceerh,

Addition or sublraciom of 2 aumbers gasket make the Most level ap or
down aboial 1 .



Acceleraling Linkages

Fig, &

Dumenejons of "D 15 adjusted to BA, 5 min by rod md adjusting plate,
: The nut must tgheen eurly afver fixmg the dimensam of "D, |

TRud P Adjusong plake B
Fig. 2

T B



FUEL SYSTEM

The fuel 1ank has o capacty of 41,0 LUtres and 1e situated dt the rear of the

luggage cranpReTInent,
The fuel pump, operated Ooff e cameshaf draws [uel from the Gink and forcea

Lt 1nto ehe cacbiretor (lsat chamber, A lirpe and efficient a7 <leaper hiltere the
41t Aupply L rhe carhurernt,

THE GASOLINE TANK

Draining the Fuel

The fuel tank & deained by cuning the weengh upecAbal doarn Cock,

Fuel Tank {ange Unit

)

e iy

Flg, I Foel Tarke Securing

Siuered on rhe cop face of the tank 18 the gaups und,  Ta cemave, wichraw
[l sel screws which gecura tha unic tn cthe 1ank ot forgetimg Ly disennnect the
clectrizil lead heforehind, Cace rpost e taken nat to straam or bemd che (ioat
Iever s this may sertously effec subsegquear gauge readings. Remember (ng

alzn applies when refitting the unit,
Examne rhe jow0t wakher oo cnsure that 1t 15 10 pusan and undamage .

This 1% asseniial ar the oanc becween the tank and gavge g must pe foel ight

55.



E ﬁ:ﬂap aan'
4 Breather tyube

——Filler tuhe

lamp Ba Fuel tank
jfront) {lor aedan)

Screw Tabs Lo Sanket M -i::f
Washer ¥trainer :

>
1gnuge] o and [Faar] 6
Créammet Washer Eand {rear] Tommet
aLraimer Pla
Gromines—gE
Tube 11
HEraimer FLF AW =g WAGON
‘Washer = v "
#ntelafio
Cauge tube "!:."F Crommet
Gas Ventilation
bigBpm ' TH!

Cap aaw'y

[tar wagom)



Troubleg and Repairs of Gasoline Tank

(A} When Foel Leakn from Gageline Tank

When a crack, Jrstartion or damage 1a found w the renk, rapsir or replace .

To make repiirs, pub foarka wich chalk at the [eaking pants ard, even after
rha Fuel In rhe cunk hay been drained out, blow with compressed ane throwgh the
tank co force oul sLapNaNl pascline vapor completely,  Bepairs should be done unly
whven (he tank 1s comrletely dry.

Leakage 15 ordimanly tnended by soldering,  When welding vs necsaary, the
gbve precaubion musl be sovctly observed,  Othecwise, rhere will be danger of
cxplos om.

(B) When Gascline Frils to Reach {:asoline Stiraimer

If the fuel fats 1o raach che gasclme stramec when chere 15 sume twel et 1
the gaanline 1ank aned the perano of fuel pump 15 ¥eWn oo be satislwtory, check
ghe 1ol lowing ponLe.

iWhen it 18 difficuls e voabirm the delvery of fuet at the rtraner, loosen The
cuennectar au the fucl infake of The ¢arburetor. }

(1} Check o see il ghsoluie PN 18
¢logped wich duet and ditt,  This can
be= easLly checked by disgonnecting
the commecior af che pLpe and Haw-
mg wilh cdppresaed gir (oward che
directiun of the 1ank,  ‘Then from the
tenk end blow the pipe agam and
clein Che pripe.

In tmany capes the [ep of garolime
intaky pupe of rank wnit 15 clogged
wich dust and warer.

Therefure, 1ogether with cleaning
qaf the pipe, the incernor of the tank
should e cleabsd by removing the

i dran plug it the orcam af the tank.

f L Check to see [ the gasohne fipe

af the tank uniK |8 €0 bent as to fal

) 10 reach the el surface.

"% A 3 The standard poaioicn of the borom

end of pipe 1% abour 54 m. aparr From

- (he homom in order o prevenl e

sucking up vedirments oo the tank bot-

rarmn.
If rt normal, remove tank sl

] amd adjusc che bend nf che mipe.

Fuyz. & Wiring of Fuel Gauge E:ha]:k e peenf the vent hoke af (he

fiklet cap 16 clogged wirth dugr aml dirr,

1l Tgmilion awecch
%lr:::ggwle %ﬁ.ﬁ:rwr not supplying Bir Lo the lank,
@ Fuel gaoge (& Ha [rat v According (o the degrée of vEcuum

wichun the tank, fuel canmol be l:ll.'_ﬂwn
up even by the aperation of fitel pump.



S0 be sure [0 clean the i vent of the cop,
My should Joae che cap and subslitute 4 wooden plug Ear 1, & messure
which t8 fmetimes wimersesd, the copdition mswe af the rank W@emmes the 3ame
a& though it were sezled np.  Always use only che riandapd cap.

{}peratinﬁ and Repairs of Fuel Gauge

A& shown i Fige 3, che fuel gauge consists of the dazly ypat and tank wnr,

The dagh vaet, which 15 inaalled on the mFcTumenr panel, has two coug el
C¥ess gach other at right angles, whese magneuc torces control the movemensr
af & keeper inon pacce) wath a hand {indicacer),

€m the tunk unir, & comtict aTm slides oyec 4 res)stance 1m reapoLae [0 [
Tkt level.

A6 Bhown 10 Fag, 3 1f the jpmion eweh 38 Tucned on when The repk 18 empky,
glectric curreat wili Now from che hattery through the ammeter Wi ol A, and
then through the ¢onlacl arm to the grownd,

Conl A& then meagnetized, acrvacts the 1ron prece, and he jndicator potnta
o E.

&8 rhe {lual 15 relaed eod the cootact Arm moves, @ak W IDCTeascs TeqlE-
Ance I rhe Circult and rhue the current which traveled rheough col A then flowe,
thie tieme, both contact aron and coil B, aml finally e che gooand,

A5 b=h & and O cala are s wound as to have thelr magnaiw poles i the seme
direcrian, the wron prece will wkate ta the direction where (he mAEetc power of
the twa coule can be belenced, with the indicator deflecting o the threcoon of F,

That 15, this 1s o geuge ol @lecirw reeistance conteal lype, E sigmitica
Empry level and F, Full lavel,

Troubles with Fuel Gauge and their Remedies

When setnethimg 15 wrang with 1he rewdimge of the fuel gauge, ficsy dis-
COneszt the wirimg ar (he it and, turneng on the sgrgaon switch, ground and wn-
ground the termina] end of the said wI1ring 1o the body of the car.

[t che indecaror of the dash unim ewings acnvely between Eoand F, the wiring
between the dash unie and che 230d 1erpminal end 5 1o Freod caondarge, wath the de-
et expsling wilher wo tank unig 12eIf vr in poor ground af thig uoat,

b the &<t mentioned 1n the préevcemling section, of the wdicalor does not swing
hut 1t moves fmoves (o E) wher 1the dash unie end of the wirige from the tank unit
16 grounded . the wicmp between the dash wni and cank wbil o5 defectave,

Therefore reéwirtng or Tepaining is reguirel,

I, wheh jndueator faals to swing bur spatlking 15 obseryed when the wiring
contiecling the hattery wich the termimal o the dash unit 1s tieconnected st the
dagh urt end and grounded, i@ peoves the witimg 18 satiefacoory, and the trouble
1E 141 the deah unit weell,

It aparking doss nol occur, Lhe wiring, which s chue indicated o be our af
order, rhould e repaired or coplaced.

Incorrect resdings of che isdicargy probably means thar che Reaghe of the Thoeat
gl the LNk unit 15 10 Error.

In thes cese, adjuat the herght of the Hcar by beatmg The rod,

Trioubles with the unig are difficult @ cepair 50 10 should be replaced by @ new
umit.



In checking the tank unet, b sure 0 nesert & fuel gange in the cureur
beerween the hattery and che umit.

FUEL. STRAINER

Inatructiom For Disassemhly

To remove the bowl From the body, bousen the sreamet aur and cemove the
wire Lo a side,  Take off the boll, nul and washer [ooamn the wive and remave bowal,

rapkal agd soreen.
The skramer bady t& made of aluminum allay, ‘L'ake pend care oot r break

Threwils of guch CaniecTLon.
Fay attentiun qal oo oighoon the straet ot so excessively thar che gaakeo end

bl are proken.
Whan scallng the steawner assembly, the stramner hrecker shauld be clousned

sufficently, Frosc and dirc on the brinckel socface prevent plug from keeping air-
Lighl.

v
il -

(T:Plug  Fackimg o Ware B Brackel

Easket Ehrramer roremn G Mut

L X wilve by o I P Ih Ralr

AL ey 0 Washer g3 Py ekrininal

Fig. 4  Fuel Strainer Assembly
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FUEIL. PUMP

?\x'“ﬁﬁi Bale
a.  oF

TCap screw waaher

T Fuel putnp cap
——Fuel pymp cap gasket

_———Fuel pump acreen

Body et porew

Angle eonnector
<Spring washay
Rocker arm ﬁ T BpTing
gide spacer

Rocker "-

@ " Yalve packang
%%___,_:;_‘ Fuel pump vabre age v
T —Valve cetaner ass'y
—_

——

Lower body

~—-¥alve
gaskel cap ferew

——[haphragm age"y
[haphragm apring

Fuel pump ahisld axa'y -

Hand primer
lever rad M"‘n‘

Hand primner lever

D)

Lower body gasket cap
Lower bady gagkel

Lawer body gasket sheet
/ Bocker urm pide spacer

i

>

Hand ptaimer chp
Hand primer pin

Lock maharﬁ@
Mut

Fig. 5 COMPONENT OF FUEL PUMP

ocker atm pan

Jcant ghay?
el Rocker arm mde gpacer



FUEL PUMP

Type haphragmn pump
Method driven Driven by camehalt
Maphragm sprifg

I'ree Lognth W.a 1 mm

lengeh in use and rension | LA mm- 16 L1 kg

RO ket arm spring

Fr2e length 3 mm
Valve apring

Free lengeh Y. 53 mm
Thickaesss of valve L.& mm

Boriorrnednoes

Mas, guancsty dizcharged 130 cu,cm. per manute 3t 1000 1. poan,
af carm, 500 mm. 1 Succeon heiaght

bax. pressure dischirged | [10-135) min. in merrury columo

bax. Jegres of sucoon
W LU m Mg than HXHmm. 10 mercury Crlumn

Hand prumer quanty
diacharged Bl cu. cm, far X1 gepokers)

The [ueh pump, whoeh s of che dlphragm o, L rnechamically drevren by the
ceeenteie part of 1he camshaft of che gogime.

it draws gasoline Trom rhe Tank and dehvers o yndér pressore n the carbure-
nar.

Fyen when 1he @ngine 15 nid ranmng, fuel can be delivered andec proseurce by
o che hisnd prorser up andd duw,

B rhe rocation of camshall, rocker arm 1e pusbed and pall red of diaphragn
15 pullead down.

At the same wme, tiaphragm goes down against diaphriyon Spring and then 1%
pushed up dgain by LLE SERCIE.

By the muwammenrs of the daphragm andd lusctionng of the valves @ 1he wnley
apd outler of the purep chamber, gasoline s deawn up from the 1ank 10 the carhu-
refor.

If 1he [t chamber of the cacburetor conlains mough gasoline and the vecdle
valve 1= cloged, paxaling s wl dllowed anty the carbureror.

Thus gasclne i stired i the pump chambet amdd Uwg CooaTs PULCESUEE, EhE
digphragm 15 kepr down and cannot celd .

Uinder thig condition, FBE Cocker arm works 1 ¥3im, a5 The riad remans L.

The rocker JF M SpCIAE BETVCE [ prevent noase, Kedpung the Tocker arm
pusked agamss 1he eccenreic of the camshatk.
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Disassembliag & Inspection

Checking with el pump macalled va engine.

Switch off and stop the enguie.  Ihsconnecr e fuel pipe ar the inlec unian of
the carburerar, and then turn the enzine with §hie crank handle,

Cow che gasoline shoakd Be egjected vigaraunsly from the Tip wi the pipe anee
SVETY CWO Fifalims of the creankshaft. '

To rest the funcuon of The pump atone, operation af e hand primer and
checking the (el ejecrion 15 epouph.

Retroval from engime
Fuel pump can be saslly removes) by discowbecting the iolec awd gullet unaone
and looseming the 2 attachment nurs,

Inspection pryor B disassemiling

fror to diazssembling of che remoyved PUIn, measure the diftance betwern
the rucker arm and flange of the lowsr hody by medns of 3 acale and see of the
recker arm, togker Iink and ping are worm.

Mechod of diga ssembling:

Firet wipe dirt off the outar surface of che pump and put matks o bodh the
upper and lower bodics, to make thewr reassembling easy.

[t 12 easily separacad ooy (wo when the feve serews around the wpper body
are loopened,

Take greal care not 1o damage the diaphragm Jurmg thas digazsemmbly.

Checking & Repawee of Parts

Wash the dirarsembled pars well i gmisoline then 1ngpect them

Roplace rhe disphragm if any damege, wpregoaion by gasnline,

Replace o vilve asaembly 1 any wear or faully operanon 18 derected

Even il repairs are unavudably vequiped, the [1mat for repaars of warp or
waar of the valye s 0, D01 10,

Wileen the aurface of the vilve rear or valve 15 found Irregular, femove che
valve seat of the outler and dress the surface wich a fine galsione

In case of irreguleniny of The seal surface of rhe mlet valve, which cannoe
b2 taken off from the body, recondivon it wath a cuner and grinding bl

When the suclace of the valve 15 faulty, plece same very fine Erimding com-
pound on the suriace of a flar piece of glasa plate and priml 1t Lighely wieh the Lp
of a fingar, The standard tlyckness of the valve s 1. & mm.

The huole uf the ot parts of diapheagm shaf and bnk may be warn 6o somns
cxt2il, This 15 AOT Gericus, but when aeriaus scoenttic wear, cemck, por Breaks
age 15 foamd, the par: st be replaced,

As 4 remedial measure, such wear can be comprnaared for an rhe 1ime of
desmantling and reassembling of the body, by inserung 4 packing maude cf 1hick
FApET between (% Jower body and draphragm to raise che eelanve pusition of
Uiaphragm fRlal with cespect w the ower by,

The rocker arm should be replice when pr contace face with (e cam and
that wirh thee Link snd 112 pan lole are Sericualy worn.

- 62



When 1ts ce-employment by reconslircmng 15 uoavoulable, add macerial o
the pocker arm and 1mk by welding and Lrgh them with @ file, bul thus cann!
Inst long and 15 Ao more L 8 [EMPorary mesgutc.

Reénew [he 60 pin when i€ 18 found @om excessively.

The dipheragm spring, arm Spring scldem ecame faulty, but wheal weakened,
teplace them alwaya with stundard waes.

IF tha digphra g SpIIng L5 bow X1ean, L0 Cesults m over flow of che Moag cham-
ber of the carbureniy.

The teneion of e spring most nar be srrengleeed or weakencd arbutrarly
by .

Check ta see if there 15 poy wacp v the joint suglaces of the cap and baody,
and, after disaseemlling 15 over, renew the gaskel [0 keep WE BIT-tIghteness,

Reassembling & Installing

Linplay swandaed springe for Lhe various oses 3s siAted kafore.

Inerall valves preciscly for o lpge conrlct with gl teSpeciLyYe seals-

In screwmg v af upper and lower bodies anid dapheagno, fit them ogether
accarding to the marks whoh were pue before the disasserabling und align nne
ferewing hole [ e mate, and then scTow a8l the poEiwcn where the diaphcagm
Ig fully puilled down with the rocket acm pushesd] twards the sade o the body by
and prosEucy,

130 oot screw o upht ooe by ong ance 11 SHuses WarpUg. isread, clamp all
the screws round lewsely el unilormly.

Than ceghten Lhem disgonally and lasily re-bghten all of them order e ke
SUEE,

4E & gonerad Tule, gaskets shuald be replac gl by mow ones,

ItstellBTion oo the chpime 15 dons (o the reverse order 0 that foe disuzpetnhly.

Bla gure oo sl e rocker arm so That 11 3% CMLICONE Lhe gCaeniric af ¢anahalit
proper Iy, nck the rear sule of o one Aide. Beplace the gasket berween the cylinder
hlock amd pump with o new, ecandard vne.

Checkiwg Function

When tepairs of the pump g over, or befere ris instnlled on the engenc,
make & check oo sag

When & vacuum galge 18 conneclad w the pump mler port and the puiii 15
mouTbe] on A [eager, the rocker arm 15 acrivated by che ecceotric of the camshalt
revolving at 1000 rpm. Then the gauge: preasurs shnuld rige 1 hegher than 400
mm. of mercuey columm, and, even 1l uperation 18 diacontinued, the conditon
should remar tor more than 3 seconl s,

When & galge o tester 1k not avallable, 1est in the followang way

C.logt the hler pott and ouder port with fanger ops.  Thest, afrer operanng
the recker arm several Lmes, suddenly releasc the fingers, The pump Je 1w o
coaditlonE F, 3 o 5 seconds thence, chere can be heavd strong inles aml vutlet
nm3as reapectively,

1he pump s mechenwally v for use when, by connocting 3 hnee by (he mle
port, iR able to draw up pABLLINE from & hewght of mare than L5 me Afeer
mogalling the pump, 8 LS oo lions during apera ok,
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{A) Connect the gasoiine pepe oo the miec PRt Fade only.  1.2ave thar oo Lhe
curlat port side ag 1t 12, and turm the galgine & oo 7 rotabions by tneans of the crank
handle and make sure chal there 15 aure udlow of gasoline frown the ourder port,

(BF Connect the gazoline pipe o the owler port Sobe and nghten all the piping

yeinte. Thew turn the engine again several umes ta see 1if there s any lerkgge
uf dur or gasidiee (Tom eich connecnon.
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ADJUSTMENT AND INSPECTION OF ENGINE

The engine must wlways be opervated p the besr foesible condiea, and far
thi® purpoEe, periodic mspesiwo and adjuerment must be mantalhed 1o & cerain
order while 10 use as well o5 afrer overhayl.

{Order of Inapection and Adjustment of Engine

{1} Check che cooling witer  warer level and exienc of Nillnness.

2] Inapecrt the barcery  all connections, lewel of élecrrnlyte, sproific gravity
of electralyty aml vellage.
{i) InBpect the mu] amuant, filchiness, classificabon A VISCORITY.

{4} Cleanmg of spark plugs and adusument of their gapa.

5] Meiguremant of compresssicn pregsure of cyhnders, The standan som-
pregsiun pressure of the engime 15 approx, A3 lha per. sq. i, 30 350 o pom.
peagurernent of preesure 15 made 10 the (ollowmg manner: {see Fig, 13 Fieat,
warm up the engine (température of cooliig warer, 70-E07C) then remove atl -
ppark pluge and pull out the throtle kmob 2l the way fthat 18 o Lhe: <d rhoceinr,
thes thraklle valve and choke valve
are lly opemed}, press & compres-
S10q CAUge dgankt each spark plug
holé, and, runming the SATLET
motar with a fully charged lartery,
tead the NMBXENWm pPressuTs ph-
rajned withon 5- & ratetwoos of Lhe
motar.  This mazsurcment mu st
be made as quickly aa possihle,

[L the COFpressicl pICEEULY
of any e cylinder differs by 10
L /2. 0, o more from thet of
ancrher, the cause mwust be in-
yES[IpALed,
() Check anl adpust (he digtei-
biucar:

I Lhe breakar cantacl pommts

heve defeclive conract surfaces, e, I CORpresstom Gange
dr=es thetn and adjusr the gap Fig pre ad
to 0. 45-03, 35 1mm.

Also turn the cam of the die-
wribucor clockwize and check o
zee 1f The governar cin carty out sivancimg fuscoian.

) Adjusr [goTIm aming coreecely,
By utrlizeng a power Tawng light, the luncrion of the gavernor can be checked

togerher with the 1gmien tmung (llumination of carnk pulley tﬂ_]] ensbHe lf.l-‘lf'l-‘

spect the conditona of cunnmg and advancing of The aming. 1 {B. T. .6, X%

(B} mspection of fuel pump and gasoling SLCALAET.
{ Adjuer the alow serng of carburetor.
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(10} Checking operation of generator.
LChevk the generating condition ond functiming of the cut-our celay by mesns
of dicarione of the ammerer,
CLiy Adpu. .ment of slack at lan belt,

(12} Adpustment of valve appet clearance.

113y Kuoad tecr.

While drvnng o Ard, Rpeed ot aboat 25 km. she auddenly step on L
accelerenr. I anly @ slight knocking resulis, the s Dmumg, 1% COCTec,
Sluw spoed adjurcment 15 made so thet the speed 1= abear 15 kin, /hr., when
dronng in Ard speed,

Diageosing of Engine by means of ¥acoom
GGauge and Comhuation Tester

In deagmsing the engny, che condicion of aach . '
cyhinder can be jssumed by measoring e ok :
Bressinm,

Fot employment of 8 v&ouur gauge, conmest
i 1o the engine ntaky mamfold and refer o 19,
2

The use of 0 MABIEr MOTOL [&2T8c a3 &huwn
tn Fug, 28 cunvenlenr,

When 3 combuenon tescet 12 used, metall 4
spestinl mmtake puck-upy m che exhanst tube, and
after Lhe engine has heen stacesd, analyee by
medane of 3 special gaugs, rhe combuglion gae
which flows theidgh the coeanecuing hose o che
teaver, and |wdgs e comblistoon condibon ao-
cording 10 the muxture talie of fuel and @ir.

When measurement 15 to be made 10 ramyor cold
wearthar, uxe an zuxiliary condonser berween the

Mk Up ded Lk meter, othorwiee, the excesdaive

molstuce n the eahaust gae will damage rhe fune-
Lonuag of 1he meter if permoed To ewger |1,

Frg. 2 Moator Master Tester
Avaiilghle for 4, & oud § Culmdér
Eagmie

When & tester 15 w0 be wRal, make adjusiinent? acaecding Lo Lhe following
reble,

Coenyd it icng (W rhnat Tosad) Suitakle Weaight Rata af Mixiate
Lew Speed Buonomp ¢ e
(GOl T. p. M ) oL R
High Speed Kunming . 3
(2 000 r.p. . b 8% . 2 %
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Engite Trouble Shooting

Fig. 3 18 enteoded 1o e of assistance 0 thy Sysiemakic anglysis aol wsola-
L of symplome of engios Leouwlles 5o that the delecTive ponté may be accuarately
craced and suoucmically cepawced,

(1

Normal copad it
Settlen between 182 10

12

Maormad copduico

Whet qficator Aurtiates
EemLwweem & rimge of 925 18,
A3 EALNE 1A TECEd, TIORB
and valoed RfE ub gacd
condibroes

[

Even 11 iodicatar neikHew.
o reedany 19 low raoga or
ol are 1o faulty comddiog,

4]

Whea mbove (3 condibige
sriata mdigabnd Wl semog
O of edapae m TACE]

153

When pdHator srmttimes
dfope by 4 m . ¢r w, wRlYE
ikl EXisn

_tl:,'.

LY

Whken idecnrar Jdreps by
pevuih] mecbes @t certam
Liene, valves are biormk

T

When pduimbse drepa by
ghout & oo vAlwes beak
[Fauly sguting of ralvei}

fHE

o odicator owsill3tER
acurely becween L4 wad
18 15, valve Mem paile
e it

13

Whe=n, with & ol bl aped.
iy o, mdacakor  pagTEd
befweeg 10~E22 yo, nand
writh increast of dpea, the
rang+ tecomes  large,
walve wprdigs ace wezk

(14|

When mdwpwer Demand
sl belweea B=15Iln, 0
w becosse wber vakve
Peilag 1 refarded 0r 7elve
cleREABCER ATE ook CEEFECE



(11}

When el icator webticn T
wigp =17 1m, gmilion
Lmiog 1| rEanrded

s

W iodlcater movea
Mewly between =16 o
it In bermme: osiher alact-
ronie e 1 plogn moe oo
Miciow, or breaker pmpt
18 delmetire.

{15t

Tivn mdieatgr palois bo
B o telow. Ehere @
lepkagw at intoke-manifld
ar gpmaket 0 cwrbarcker
{Fimitly c¢lampiog of gl
kek)

LT

When mdsator oacillates
Tegnlacly betwern 51910,
there i lealage oL cyhp-
der head gosksr, (Faully
clomping of gashet|

1
g15¢

When mdeator Frod rnes
high, doope down [ xemm,
and then rebaroy W 16 |&,
WL o Cliggad

{14}

When «ndraof msven
plowly belween 131710,
carburelor o panrly sl
fuatad,

# fhagnosing Eynpe by memns of a Vacuim Gange.

Bogikry dachacged or conne o bepms Puitrs

Engloe will oot sdact

[

Lo
corpuretns |

s

Gumatige ¢k

=iNe gt B corbureinr

Tuming paerly sdusted
AP b ng seked o

Flog sparkiny wedk

Prug eqoirk

—Eparkiogat termigale

FMuagn do

——Wirnfig ioparrecl
— "l dirgy
—=Tmng imoorrect
—&hort i carcult

oot Wpark

|

Breter
T fectae

lpubicn coil or ¢opdenser delective
—LConmet poiet drky

——Mournt conlost pevon

—Ereaker wom lewlytign defecine
——Roter gharted

—MNo gasollne e topk

f=— STranez defechive

—— P clegped

Floai valve stsckong

-ﬁE_

—Ma aif can eoler damk

—Puel pump 0l spérabing



Mo pisohine f gasolioe supply sl ped

Carboretor — "EREIME scded

—Fewr o - Lal:ficmbion amrmafficienl
auble

Campres — A beag aucked oo

mipn goaod ——Iel or pipe clogrea
Cachuretar [—TimE mok

Tdefecbive T

—Fhrﬁ —Float 1n high powition witl oot deusend
——CArburetor aldchmen! pal secure

— PFixtons ring oE wyilwe wticky
—L{mipTetanl poar —e—————TF il ot COAACCThE rof hroken

- - Yxlve seatinp poar

Bngon dbagh

# fReolioa

Hfzaher &FMm WOIINg defectave
Mo =parl- | —Conlact prink @
— Iy Tram —Faotor abarted
eoil I'“iﬂ;g;‘hﬁ _F [gmitiom celd of fhrdepder defectire
A geod |—Enarnsbtar wet
—P!-';ﬂpeﬁ — . Aap leulatine defectame
—Cord aburicd 4f CERMECEHE pRMT
——Wapng Abnrted ooocuk

I—Spl.'rl:mg form ol Nk - — I-—P‘Iup thirty or k'vken

I
Ahbough thers

{Ar Trowble Shootimg Chart

,—-Com prenian dedk
——W¥alre clearmnce iacorrect
- AWalee Aptag weak
—YValve defarmed
—Mulflet clogped

Comt ,
— I “¥alve Iiming Imcarrect

lack of power™|
- —Igniting retarded too oech

—Larburelsr sfpodment maor
—Pawss mink— —enolioe wapplied Lnmafeseghby
—i et ddpostes excesmva
—=Caonlieg af pat gtads
| inbgrmittent _1—(:'I.rl:||.|:uhur dafective
Bogius cparitiva tack of power ~1—Valved Wickiox
dalsclive during — —Pre-igadtion
PRANE | pogune glven off ahmormal nouse - -—dyerheatong
|—Beanng worm
——FPag dirty
_ Sreciioy ——PArealcar poont dedactive
Eregaar —lolermytient shortog
— Muwdnng... —— —Miriare oo nch
= — e i A i upply B0 ciobusslar
—-Woter 11 gapasew
—Homrle ¢ logged

L Sgairking oorooml

(8] Trouble Shoofmg Chart
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GENERAL TATA

CLUTCH

Type

Construction of disc
Cuter dia, of lacing
loner dia. of facing
Thicknegs rf facing
Cruess [rigfuon atea

Thivkness of disc ass'y

[h&c run-out
Backlmsh at splincs part

rioperacing merhed

* Tomer Jd1a. of master
cylinder

*Inner dud. of uperaning
cylinder

*Opevacusg ligued

Return apring. withdrawal

Swgle doy disc plate
With coil epring

200 memn

130 mm

3. 3mm

33 cm*

A, 6~-9 1 mm when relessing
7.3-8,1 mm when depressmg

Leas chan 1. 5 mim

(3,03~ 0 15 ogra (0, 002 = 0, 006 i, )

{hl preseure
15 85 mm (578 10, )

19,00 nun {374 10, )
Sename super brake anl

wpe die, . 1. 6 men

Free lengrh BY rorce

Length n weed & 1808100 L3 mm g5 kg
PRESSIURE 3PRING

Free lengrch 4% mm 1.3

Compreared length Less than 2% mm

Tum numbare 7.4

Power of comp. 1m full A bt 300 kg

Wira diameter 3.3 mm

Length i ugse and load 29.2 - AT. 0l ke
RELEASE BEARING

ConsLrutiom
Hewght of relcase plate

Releags plate Tum-OUF

Ball bearmnp Lype

*From flywheel fece oo rear end of place
HLH20 2 mm

lLass thao O, U3 {0.0012 1n, }

*If use magter diec (7. 8 mm L0 5 mm height), heazhd of relesse lever 18

N

G2 mim.

ul

L
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CRIVEN PLATE ASSEMBLY

This 15 the flexible rype o whuch the splined hub 1& mdicectly abaches] ta o disc,
which tranarmuts the power and the over-rum through a number of ol EPrings held
In posibon by retaning wires,

Two fricuon Linanga ars ¢yvered to the disc,

COVER ASSEMBLY

1M cover wseembly cansiata of pressed soecl cover, and a Cast Lron fressure
plare tocaweld by wix priesaere apringa,

hMumited on che presaure plate are three relesse levars,

AdIugTing nuls Are scrowed on the balrs of pressute plate, Retaners of prefures
gpring mierl to the clubch cover holea and anu- roctle spowngs load releane lavers,

RELEASE BEARING

The release benring comsisls af @ carben bednng shrnk 1o a bearing cup,
the cup bedring localed by the ogeriating foark dnd the release braring remonner
5pPIing.

RUNNING ADJUSTMENT

Crwng [ The Tpdraulae desegn of e clutch cuntrals no adjestment 18 neccesary
te Lhe clutch pedal.

Hemoving the Clotch

10 galy agCess Lo [he clutch f s fics1 acsssacy (o remowe Ehe cransmss1o0
complats from the epgoe.

Chice ther |ICANEMISELON UMLL 15 f¥ee, & furp ak 4 Lme by didponal selecnon untl
rhe spring pressng s relived,

Ulest pemove the serews corplete|y ond Lifr the clurch assermtly away from the
Mwkeel, Fmally, remowe the driven plee aszemibly, )

The release levers ace cotrectly sec on sssembly,  inerference with this setnmg
UN{EEE pew parea have oo b2 | ed, wuli throw e preasore plive ook causing judder,

Dismantling, Asvembling & Gauging

By vsimng ecrvice wedl the clulch can be quickly dismantled, resssembled and
iudjustesd to B high degree of accuracy,

The ool comprises the Tollowmng parts, bape ptate centrae pllar, spacing
washere, digtance peces, ught nger acrueting mechanism, s&tscrews, apeed
bracc and meral hox,  As s tool 15 umyereal, a charo idcaling the peucular
paves 1o he used for pancular types of clurch wiill be Loundd on she inatde of the lal of
the hox,
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Fin-uth dokwidl

Clutih Telramm

Dol Corer

-?’?-

o¥

Lepvep-wich drawal

n pulb ol

“1yn: loc

whmembly pars Koo 43009, Labdd

Covme

Giusch @dac gmarmbly furt Ho 30700 | DRO2

Clolen prebbule pldle

Pramaurs dpting

|F & 5 37 kgl

Fig. 2 CLUTCH



Dryvamantling

Place the clutch ower aseembly on the threr spring soe that the hioles
10 the cover comelde wrh (he capped heles n the plate, 1nsCTt the Bot-BCTCWE
provided and fighten (herm, 8 Little ac a pme, by diagonal selecton until the cover
18 Firmi» attached w The baze plae ax all poeshle poante.  Thes 15 most imporTant
Ul tha begt reulty are (o ke achieved,

bdark the cover, pressure plate luge and release levers wilh 8 c&rire punch so
that the parts can be resasembled n their relative posiGgal th ordes 0 mAmeon the:
balasce of the cluch,

Detach che releace lever plate froom the oye-bolis nnd remawe the tirea lock nois
and adjusnng nubs
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Sicwly release che preasure on the
Bprings, unscrewnng by diagonal selectwn,
the ger-ccrews secucmg the cover to Lthe
base plate. The clwich ¢an then be Iifosd
to expose 811 componests 1oy Insperoon,

The release bever:, and aprings shauld
ke examuiied For wear and dps (0Fe 0,
[Kepew heae parls f npecessaty, besning n
rreunnd Chac the pressare sprongs muat ooly
he renswed tn eets. Cleon all parta end
luhrcare (he beating surfaces of the levers,
sparmg!y with grease,

Axsemhbling

Press (v qon 0o che eve-bolt hole throgh che Jug on the preasure plats ag
shomwm,
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Flace the pressure plate on the base plare wigh the PTCSEUTE GPFInEs 10 poBItIan
on the pressure place and put the pressure Apring Teteiners on 1N, Cover and set the
clurch pover sevembly wn the basc plare

Comprees che pressurs epringa by acrewing down the oiver to the base plae by
usiag the special 2t sirew placed threolgh €ach bole m the cover,

Tighten the acrews, a litcle ar a Lime, by diagonal selecucm Lo pPrevent disaronan

ta the vover.  Sed the release ever ol The eye-bolt weh lovk nues wearung for lug at
e edge of pressuce plate




(i auging

fcrew the nule il T bolts and procecd a5 follows, Screw Lhe centre pillar
piace the bace plate and sbip the destance piece over the pillar followed by the cam-
shaped heigln finger.  Adpust the height of the relcage loyers by sUTEWINg or un-
scraw g The holt aucs untul the height finger, when roted, just contect che bewghest
Pt an the up al che releas [pvars,

Beplace the heughr fnger and pllar by the clocch accuating mechanism (e
meet Fig, 5 and aceuace the cluich sgveral 1mes by uperarng the hendle.

This will enable the parts ta seftle doakn o thee kmife edpes.

Replace the haght (mger and distance peece and readugr the height of che re-
legse levers chevked far run ool BS nEdr the sdge g possible as, 1t the errar
ta more chan 0. UF in. press over rhe high spets until s trwes withun thoee figure.
It 18 imporcant to keep fricicon 1ecnga free from o1l oo greags,

Finally repeit the procedure e make quite sure the relédsge lgvars are Epat-
wng properly and gduge agaln. Secure the lock nuts and fix the Telease Jever

Release the selscoews . and vemove the clutch agsembly foom the hase plale

Retacing the Driven Flate

If a new complete clute driven plate 16 ned availeble new Linmgs inay be fiitesd
to the olld driven plate in the follawing manoer,

Each river should be rergoved by esmg Joill, The Tivets shoedd hod ha punched
aut, Raiver noe pew fauing th peawscn, then of the correct tool 1% not avellable, vse
a bluntended center punal ta toll che c1vet shanks securely agrmmst rhe plate. 1k
Eread fACing shoudl then be riveted on the opposite swde of the plate wieh the clear-
boles over the haada already hermod o Gking the firs! facing The plitre
chonld then ke moanted on 8 mendrel bemwesn centers and checked for “run out” a5
near the edge as porsible. of the wabbing 1 mare than 0,02 .10, press over high
spols unti| L0 12 crue withm rhus figure. 1L 12 UTPOYTETL 00 keep Inictaon facings fres
from ol ar grease.

Refitting the Clutch

Flive the deiven plare an che flywheel with the longer chamfeced aphined end of
the driven plate hub towdcds the transmission.

The driven plate should e centralizcd by o dummey derve shaft which fies the
splined bore of the deiven plate hub end the pulob beating of the Elywheel,
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The clutch cover assembly can now be securad r the flywheel by mesns of che
holding screws, nighténing them a rrn at 8 ome by didgonal zelectian.

There are twi dowela i the Mywheel e locanes w the clurch cover.  Remove &
dummy ahetr alier these repews ore fully ughtensd. {35 1hdr= 4. 84 kgem. )

Befi the release beaping ond tranamession cage, The weight avold ecram on the
drive shaft and dmstortion of the driven plaze aseembly. ) o

DESCRIPTION GF CLUTCH CONTROL

The clutch u& oferated feom a master cylinder by means of a suspended pedal,
A cylmnder impunted on the cluzch bell hausing 16 coupted ta the ¢lutch operanng,
Rhaf,

Fig. & Compomenis of the Master Cylwdar

W PuEh rod dssembly 4 Fuglon eerumn spemg

= WanieT cylinder rubber boarg 4% hich masber cylinder bely aeR §
E Stoppec ring 3 Let-in valve release pin

8 'wran RECORIAL Y cup TIng & Aang

=) Sevundacy cup 0% Gurker

& Fovmary cup A Filler wip zosker

0 Magter cylinder pision 43 Cap

W [ea-am valve axe=mhly % Eml plug gasker

) Let-in velve spring H End plug

% Rerurm spenig sein

Whan preséure to the clutch pedal 1/ applied the piston of the masier cyhnder
dieplaces the lund m the cylinder awd via a pupe Lime, m turn, meves the mston of
the cybinder, pushing aganst che lewer of the clutch ahedr,

The Master Cylinder

The mascer cylimder Consiste of @n alloy body wirth a polished fmiah boce, and
regervoit with cap,  The mmoer assembly 18 made up of The push rod, ving, Slopper
Ting, TISCCAL, CUpE, spring scat, =pring, valve amd valwe spring,

The end of cylinder 15 praected by a vobher Boot,
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Dismantling the Clwieh Master Uylinder

[(haconmect the pressurc pupxe unlon frism the cylinder and remaove the securing
bolre, [lren the master cylinder and may e withdrawn complee from the car.

Remave the f1ller cep and demn oot the fiwgd,  Pull hack the rubber book Bnd re-
muve the atopper ring wieh a pair of lowg hoRed plhiera.  The push rod and ring can
thien be remeesd, and wnrcrew the celeise pin.

When the pust cnd has haen removed the piston With caps amwached will De ax-
poeed, remove the pigton aaserm bly congplete.

The aBsembly <an be separated by luTing the spring seat edge vwer the shoollered
end of the miston, Depress the pistot tecutn epring allowmg the valve assembly to
alide thiough the elongated hole of che apring seat thus rekedsing the tension, vo the
ROIT LG,

Egamme all parts, aspecially the gaaket, cylinder bore and prston cups, for
weat or dizrortion and replece the new parrs where neceasury.

Assembling

Smear the sseembly well with e recormmended brake Flund, amil msert the ag-
sambly into the bove of the cylmder, end Lirsc, easing che pieton cups Lips o che
hirre,

Replace the push rad, with the secondery cup ring, mue the cylmder Fotlowed
by the aropper ring which engages yra the groove muchinesd m (e £ylinder kody,

Feplace the rubber boul aud seclure che unit by means ol the (We bnlts ol the
flange and refic the rpessure )i Wonn anko the cylinder,

The Qperating Lylinder

‘Itus cylmder is of sxmple consiructien, consisting of the body,  piston, platon
with cup, Epring and bleed serew, Lhe open end of the crlndar emg nrotecced by
a rubber Just cover, The cylinder 1= rmounted under Erde of the SROLLE 1000,

Nismantling

Hemowve the rubber dust cap [cam rhe Bleed screw acrach & bleed tube, open The
bled Serew thrgs-quarters of & turm and pump che clutch pedal unti] all the ud
hae been Jramed (n10 a clean container.

Unecrew the fleitle pipe umomm snd ad pstahle pushocwl, The operanng cylmder
can now he removed. Remcowved rhe rubber cover and if compresged awr line 15
available, blow out The pieion from the side ungon.

Examtne all ports, especially the seal, @il replace if worn or damaged.

Asgembling

Flice Lhe seal (01d the stem of the prston, with the back of 1he $¢al agamer the
miscon, ceplace the springs with the amali end oo 1€ REBM. SMEST well wieh the
recommentde] fud and msert hto the cylinder,  Keplace e dust cover and mount
the cylmdar m posltin, makmg sure the push rod encers tha hole of (he rubber
buat, Secore the ¢ylinder with the bodt, and scTéw in the pipe wnion,  Adjust rhe
push rod by the screw drover at top of wichd rawal lever with che adustable rod of
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aperatng eyluwler to give the end play 2 5~3.80 mm

Bleeding the Clutch System

Remqwe (he hleed acrew duar cap at the opcrating cylinder, open the blead
screw Bpproamately rhree-quatere of 8 turn and amach a ke iIMmergmg the
open end into 3 clean receptacle conrmimng a smell anount of brake tluid,  Fill
the mAasrer cylinder reservolr with (he recommended [yd and by uBing slow,
full arrokes, pomp the ciutch pedal usid the flund enfermg the conteifer 18 free
from aic bubbles. U o down scroke of the pedal, serew up the hlead serew, re-
meve the bleed tobe anl replace che dust cap,

When the clorch pewa] 18 depressed, the foree 55 rransmiteed o the ball
bearing, and the surface puahed the releaie plare, Liffecenal siroke of the pedal
16 144 mm ieaving 30 mm rurplus o arecke (95 mm unnl the clutch dizengages).
When ehere 18 undue surpluk or shormess ngtroke, readjurt Lhe pedal position
with the adjug, ahum,
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TRANSMISSION

L, 1

odel 3 Btage Lur forword, L grage | 4 clage for forward, synchro-
for rewerse mesh an for spewd

Remole Somoral
Full-synchromesh on for-
ward geaTE.

Type of gear | Synchro- meshod helical #ind, Ird & 4ih pear
FEAC Ty

Ketiz #1 3, 38 304

Ratio #§ 175 2 40

Raciz 3.5 1. Ak I, 49

Ravin Fd ()] .

Reverse L 5 159
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DISASSEMBLE THE TRANSMISSION
CASE

First drim the oil [rom the ceansmiseim by rernwang the deam plug, The
draih plug 1s amuared beneuth rhe cage,

Lipoonnect the propeller ghaft, starbing molor, ciutch lever and shaf lavera,
Bhift [.ever IRemote Control!

The ahult lever 18 positiomed oo the eaghe-hand sede af the cage of ITANBEIMIRR o,
If the car hak right-hand ereermg whael, epd on the lefi- haod aide, I 1t hee lafr-
hand steertng wheel,
Shifi Lever (Floor Gear Shift Lever)

Tire soft lever 1z locaied oo the right-hand or leir-hand side of drover'n aear,
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DISASSEMBLY
Front Bearing Retainer

Releage the firont bearing retaner aiuarad within the clutch housing by removmg
the nuke, ' ' :

Fry, & Hearny Relmnacr

- kB -



Cover of Transmission

Helding the cover o pusition are 14 set-oute, all of which muat be premaoved
wheno the cover cuo be taken off.

Fig, & View of mside of Transmission
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Fig, 1 Take CFF the Pin & Nut



(lounter Bhaft & Gear

laing a soft aod loag metal draft, drvee out the: counter shalt fomward. When
the counrer gear cluster and two thrust weshers w1l drop i the case. Thesc gear
cluscar can only be Tifred Foom the Case,

Fig, 11 Cosaler Shuft femovat
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Fig, 13- Pull (ul the Fork figds

Revers Gear

A lug, which 1s 2o mecgral parc of
the mdin casting focater the faorward end
o [he reveree gesr ghaft. To eecure che
shafl m positiom, 8 sec bolr 15 ecrewsd
thrgugh the Jug locating in the shalt of
rever e gedr.

Releage the lock wakher, them gCrew
cie,  Lafr our the ceverse grar shafr,

Fug, I4-A Pulf Qut the Reverse Gear
Shart
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Big, 14-0 Bull Oul the Reperse Gear Shayi
Main Drive Shaft

Tapped out the main devve gear asckembly.

Fg. 15-A Remonal of Man Brive Geay Shaff
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15-F Aemovsl of Maen Driee Gear Shafl

Fig.

Maiw Shart Remaval

Fir, 16-4
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Smaft Remaval

ahd the B

Kear bearing
enaft rear ande

16 -8 Matn

FaT-R

Main Shaft

Pull ouc the
Irarm the maln
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Reverse Gear

A hig, which 18 an integral part of e mam casung lecares the forward end of
the reverse year shaft. To gecure the shaft n positim, B 8et pn 18 acrewad through
the lug locatmg 1 the shait. The set key 1s locked out e of the Chse,

Eeleasa the gac pin, then tap forwurd and temove the reverse gear ghafr, Luft our
che reveree gedr.

Rear 0il Seal

Thas o1l seal 15 siTuaced 1 the end of the rear bearng retaner and should not
bé dhsmantled unless suspecred of leakmg. It 1% almoEr imposs1ble G 1ake off the
seal withewt damage 1f; consegquent]y & new o1t swal should be fitted LF rhe old one
his been remmovel,

This can be removed by using & punch and hamms .

Main Shaft

Counter cluster gear n the case, Ineert the {irgT gear to the & Bhaft togethes
with secomd and curd gear assembly from resr hole and G che Birst and reverss
fork shafter over Lhe firgT gear.

Eit the altt fork of the aecond and rhard gears aarembly on the hub of aymcheo-
nZer.

Cepress the mawn shafr pearmg 1o the end of the case.

Change the dummy shaft (o Counter gear with the sa1d shafl

- g5 -
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. 19 ASSEMBLY ORDER OF
GEAR & CASE

TRANSMISSION

Fig
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DISASSEMBLE THE
TRANSMISSION CASE

FOR 4 5TAGE FLOOR SHIFT
Hemowral of Conteod Lever

Twiar the cap on the lower portiun of the control Iever counrerclockowiee werh a
alhighy dowm*é rd pressure,

Bemowal of Stuft Red & Shife Forck

Remove che cover frum the transmission by deteching ik balts.

Beverse Gear

A lug, which 1% ah mtergral part of the: marmn casng locares (e forward end of
the reverae gear ghall, To secure the ghalt n position, a serting scTew 15 Iocked
Ly a mah warler, Strasghren the rab wacher, releaee the semuog screw, then tap
forward and remove the reverae gear shoalt.  5er ouy the reverse FEAT,

Ceuntor Shaft & Gear

Uring rult metal druft, drive out the counter shaft forward and out of cane, when
the counrer pedr cluater gnd owa theust washers wiell drop we The bottom of che case,

These goard can anly he hfied from the cazing wien the mam and drive shafta
tugether with their reapecve gears, bave been removed,

To ramove the needle roller bearng withun tee cowneer gear cleaer [ 18 feces-
sary bo hreak the rersuting carchips before druving Ut the bearing wich a suitabte
prace af rpecal b,

Main Shaft

Thi: mamn shaft can now be withdrawn from the trenemiafun casmg,  To remove
the geare from the man shaft (irst slde off the third agd forth epeed ayochramezsy
agesmby, then with & feece of wire ineeried through the hole i the geuar cone, de-
rresa the grmall apring loaded plunger whach locanes the vplined washer arp the for-
watd end uf the mam shaft, fwrmuAg the washer o {me with the aplines, The thrd
and sevand speed conedant mesh gedrs, wogether with theasr common phogphor bronze
ateeve, can now be pullad over the steel plunger and so clesr of fhe miam shaft, A
the phosphne bron®e slegves and their common driving washer are a Leht bit ao the
ghafr, The ghafi dhowid be immersed i warm ol 18 order to expand the sieevee ag
thar they will ulide off the shaft when the second speed gear cin be removed,

Take our the atael plunger amd epring.

Mexr vaiiove rhe splined washer sepiirmting the second Epeed congranl meeh gear
apgambly trom the first gear unit and then Ehde the fiesr gear asyembly free of the
mn shal.

To release the epeedamersr wheel from the mam shaflt siraighten the tab wagher
and unscraw MR gecarihg aut, fhem shide the specdometer wheel off the shaft,

Do gl lose the key, Take off the diptwnce pioce and che mamn aliefr bearng, can
be separated from tte housing efter che nut has been prised from che ghaly,

[f i 15 derred 1o dismentle rhe foupth and chied epeed coupling sleeve, or the
tirsl speed gear thege can be pressed clear of the:r splined gaynchromzers, but care
must b aken (o0 cenrrewe the three balls and springs in each aseembly. Take ouc

- 1 -



rhe mam shalt froat needle coller bearihges feorn e e0d of the drave cear shalt.

Rear Ol Seal

Thie ml seal & siteated 1o the end of the rear cover and should rot be digmancled
unlesk puspected of leaking. It 15 3lmosl impossible to (ake off the sgal wthout Jam-
agag 11, congequently 8 new oul aeal ahowld be Eitted of ther old one has been moved.,
brow]b e gesn thac the on] geal housing 15 pinched mbo pasilion,  This can be re-
tnovesd by wsng 8 punch and hammer.

ASSEMBLING THE TRANSMISSION

The Znd speed gear, The Joed and dth epesd coopling aleevee are each paired wich
their regpecuyr synchromzers. (oly rpated pacra of these partz should cherefore
fieed.

Reverse (rear

Refir the reverse gedr mmto the geac case with the large gesr to che rear.
Ol the reveree grar shoft befure ingerting &nd secure the shaft wich locenng
gerew and lock washer,

Countler Shaft Gears
Fuirst pul [he Lwa Chrust wBEhers [0 (e countet gears, ensurimmg that the lerger

wachar 18 a1 Lhe fronl, aod (lxen place [ gear cluser i che gear case.
Check that there 18 end play for rhe cluster geare baeween 0,04 mon end & 12mm

], 015~ 0.0048), aml remedy o necesgacy by Ding & thcker ar thinner rear
washer,

Thicknege of franr thrnet wagher,

Parr Mo, Thicknees
32224-2675] .90 3 68T

Thyckness o rear chruat washer;

Part Mo, Thickness
32226 26760 3,97
32227 267E0 1.07T
32228 2760 4. 1T
J2r0 MTA0 4. 2T

Replace the counter shatt wirh a tlnn temporary rod which will permit the gear
¢lupter to remam cut of mesh wicth the mom 8nd drive shaft gears.

- 1l -



Drive (iear Shaft

The pall joucnal bedring showld now be drified on w the ehaft, with its HRY L0
ring eway [rom (he peared end.  Posstun che wesced end of the dryve shakt i a
dummy 3rd and 4th spead coupling Bleeve put the wasker nver the bearmg, Tighten
the L aml Jock 1t inposiogan,

Smenr grease i the end of the shaft, where the main glarr locdates, chen boad che
needie redlers mo ther they adhere 0 position by meens of the greaee, Turn the
BSAT Casing to emAure [hat the Counter teeth ave below the drive shefi bearing housing,

Fauure o diy thas will resule i damege ta both the counter gear and drive shufc
geered enda,

The dreve sl can now be drifred (wre pouion from the clutch hausing end.

tnsure that the spring ring resisters properly o (he tace on the CEAT CHAS,

Main Shaft

Press the mam shaft center bearing comiplete with hooemg on 1o the shaft from
rhe redr,

The bearing must be pressed Licinly agawnst the shoulder of the center splined
portion of the sheft.  Laghrly smear ol the shaft forward of the beanng and refin
the firet Epead wheel aggembly With the synchronizer poantimg foowand.

Beflw the thrwst wagher on tu the shaft followed by the kawllkng ring.  The phos-
pher hromee sleeve which carriee the second gpeed s 4 tight fit on the shelr, rhere
It mwgt be birat smmereed o warm oul and chen shid ioto position oo the ghafr,  Fit
secam] speed wheel aver the slegwe, Then the driving wesher and the gecoud brooze
sloeve which carreg the rthird speed wheel., The two sleeves are |acked together
by the driving wesher, MNow positiom the third gear over 13 &legve,

Flace the apring and plunger mtc the hole i the mam shaft Aol shde the eplimed
washet, [Depress the plunger with & prece of wite through the hoks m the thard
speed, end plide the splined washer over the plunger. Then luro the washer for
the plunger 1o engepe with 2 groave o the washer,

The: gear are now weskembled o0 the mapn ghali,

- 1 -
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DISASSEMBLING THE FRONT HUB

[rgrmantling of the fronc huly, fiese jack the car unctl che wheal 12 clear of the
ground and then plece hlucke umler imcependent sustenaon spring plare,  Lower
the car on 1o rhe hlocks, Rernowe e wieel and the xcrew.  LF the drum appeacs to
bind on rhe hrake shoes, The shoe adjusrers should be alackensd,

Lever 1 the hub cap, mnd then exTract the split mn fcom the spuodle nut

Ueing & box Epamner temove Lhe spindle nuc amul eEe flut wdsher Under the nui,
clear of the axte threml by carcfully using & natrow rod 1IN emall haleg, 0 cura,
in each side of the spimlle and Tappung M race highthy. Wich chet hub remowed, ourer
bearing can be dismontled, amd by ingertng & driit thrnugh the mner PeETING BN
tapping the ouk bearmg clear of che hub,

The moer bearing aad il seal can then he remuved by inscrung, the drifx from
the apposiee sule of the huh,

When agsembling the hub the sancr earmg race shuuld first e inserced N
the huln,  Pack the bk wich recommendsd prease. Replace the hub oul saal aver the
mner bearimg.  Reoew the seal b 1 15 damages] any war,

The hub cen new be veplaced on che spmdle,  Gendy @) the hub mlwe oS00
unti] the Inner roce besr apainsl he shoulder un the spindle.

Place the spimdle flar washer e positien and screw Lhe out down fuger tight.
Lpin the whell and &xatoine che resISELDC. Tighten the out,

A slightly mereasad resistancg o the spinnaag of thes whael will then be noticed.
The bearings are now preloaded and the split pin ghothl e serted o lock che nut,
Tap the huks cap co the hub afrer packing the cap v ith grease,

Feplace the brake drim and seoure with michine acrews, I LA IMporrant chat
the drum 1= fully home before tus screws 15 bphiened and of necesaary, the drurm
phould be pressed in posimaan oy BLEASNINE DO wheel nuc.  Eefal che whes] and outs
are best fmatly rightened when the car s off the Fackng hiocks, bur reqdsr the
hrake shoes 1t necessary befara the car s lowered T the ground,

LLES L |

WEACKE--TJ
nnal. 1140 Ewl

mLaNLH.
'?':-'. - (ST

FRONT HUH & DRUM
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INDEPENDENT FRONT SUSPENSION

. [

IO el A MRk Jfr«::f-_-__-: _.,- " 2k
e P A

e dependent Froat auspensia 13 known A% The wishbono type, since Lt b
upper and Lpwer bottoin Linkages Toughly conform (o (he shape af @ wistbosne,

Bepwesn hege owo widhhones 1€ 1 ool sprmg, held weder compression be-
pween the upper anl luwer which 18 seeured 0 the lower SUSDCASLICE member by
[t bolts, At the wivel asle end, the upper and lower hokages are ymneed by
ttex ball youenes,  The upper smindle bracket s balied o the [ront EuEpenS10m
member with caster shoms and the lower apiodle 15 cohnected (o Cthe Ierwer bracket
af the suspons e Inember.

henge the number of Shims® | Camber Caster
Adjust lor Frenl sude Bask aude

-1 - +H}* 2o
Both CEmber -1 +H1° 160 -3l
& Caseer +1 H0x S
#1 %0’ H1°2%

11 +1 -g7 13

+3 412 -ge 27

Camber only .l -1 LTS

-3 -2 +5° 2T




* . athackness of each shem, - 1 m/m

camber fljustng shoms

Parrs Mo 54542 04 100 L mmt
a4543 (4 LK) 2mm
S4544 (4100 4 mm

srndard adjusiment Camber 130" RsL OiFerences wichan 40"
Caser L1730 R/L  differencse wichig 441'
BALL JOINTS AND BUSHES
OF THE SWIVEL AXLE

Wear 1T the swived ball jmar, or wedr of the screw bgshes of oke, or bk,
may ke checked by packing the freomt of the car end endeavouring to rock the wheel
by greaping wpposioe pointa of the [yre m & horezaneal posdron. 1 any movergeny
cEn he detected betwoen the upper amxd Jower swivel N5 and che swivel axle as-

aembly, the hall joents ar the seréw bushed are wrem am) must be scoipped for exd-
L TGEE

Front Coil Spring

ST smEL T

Berween the apper anl lower links 16 the caul spring, held undar compression
af 1t which 18 securéd by nuts of the lower and upypeer ball [once,

Throagh the center af coul apring the elescorp type shock absorber which s
connected (o the top epring keat and lower hnk with nucs of the lower amd opper.

- Ll -
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The rubber hearing buahes or screw bushes may i (me deterorate and need

CENEwINE,
Excessive Ele wayR movernent m either of these bearngs would denote saftamng
of the rubber bushes o Berew bushes.
The rerewed bushes or the ball punes may develop sacess free play due o wear
“of eiher of these pArts. This wascmbly can beat be checked when the sugpetiiom
has been diemantled.

Bigasaembling Order of Front Saspension
I} Remowe ehock altorber.
2] Comprees e conl sprimg by tooi.
3] [heconnect lower ball joint and rebwnd bomper from [ower link,
1) Beledge the col spring by loasing the nut of tool.
5} When the coul sprng 18 fully extended, take oot it

t} Mneconnect upper Link epandie Erom zuspenenm membar Of need to Inepact
tar),

Remaving 1he Lojl Spring
METHOD fA)

{1} Unscoew nuc ot the shock absorber 4t the top and take our 11 fram dowo side
after unecrew lower flange of 31 from lower limk.
it the service cogl and acyew up the EPTING COMPresast nue,
in rhe abzance of the Eervice ol & suitible tool will be required o releams
the comypres=inn fram the cojl spring.
Compressing the col apring, unecrew the 3 nute of lower hall jownt whaich
Incared under the edge of lower Liok.
Remuve these nuls aml release the compression from the coil spring by
luosing «of nut of bool.
- '”'j'?-jfhn‘m the ool sprng 12 fully extended, take cmt o,

.
Ak =l
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Doeluchment of Skock
Absarber fram Suspensien

Detochmient of Skock Ahaorber
from Sus penston
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Defgclment af Rebound

Brr ey

Ramare Shock Absorboy

Releasing ke Nats of Lotwar Ball dodets
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METROD (B -
Linecrew the four bolts of lowar spundla whach 18 securad o the auspan.mm
member, Remave these bofe and release the compreesion from the conl Spring,
When the lower Link wich epindle can be driven our.

Reftung the Cral Spring

Lige rhe coU compreraor ot jeck against the Jower bink. Sctew up the goraw
bolte of the lower Link apindle o the Pronl auspengion member and then cecurs
the bobte of Lthe luwer spindle. Releage the compreadm by lucsing the ¢ompresso
nut or the ack eerew down,

Eat up the sbock absorber by the duuble oul of upper eude and the bolte of
lower sida.

METHOD {0
Replaving Order of Uppar Link

1} Prepare to remove frool wheel,

2} Jack up and sepport frool suspension lower [Lak.

4} Remove wheel.

4) [hscooncct upper ball joang and rebound tmper from upper link.

5) Detach upper ilnk and epimdle from suspension member.

9) Dhaassemble upper Link spindle from upper Bnk by unscrewing hok bushings.

7} Reassemble upper Link spindle and byshings to upper hok of replacing re-
wnforced part carefully following wiMdermenuooed 1neccuction.

E} Reasgemble whole parts back agam to completa umie.
9) Check and adjust fronc wheel slignment.
1ok bruec taon

1} Don'r bold spendbe bght agamst hok when screwing-in hushings (Becauge die
pitch of threads of spimdle, wnmer and outer acrew of burhing and Link sleeve
are all sammal.

2} Apply emple greare gn & the imner screw of bushing and spindle.

dy Pay careful atrension hot w darage the ghread when screwing-1n the buahing
Tighten-up bushing against hok elesve by the torque of 19~ 20 kg-m
(137 ~ 145 fr-lbu),

4} Frizuoo resistance torque botween spindle and hustung ahould be wittun
0.3 kg-m {3. & it-iba) when saeembled.

5} Adjust the relaove poginien of spaedle and Lk a8 ehown L the figure by urmng

- 120 -



the spandle
) Algn the direcion of grease wpples a5 6hown o the figure,

7} Lubricace bushungs %iih grease completely wool excra greasce will come ot frof

duer 3enl.
Cenmer of ball Jauar

-~

—= From

Cenn-t of kall joine

Tizhteming, Tarqgue

Muts fixing upper hall (mot snd robousd bimper 1o the wpper Link 15 2, 42, Gkgm
{l7. 4~1E. E Ib/E. .

Falt frang upper hink spoedle 4.7 ~ 5.0 ke (34 - 36, 2 Ihdr y

Mur fixing lower link spmdle 4. 0—~4. 5 kgm (29~ 32, 5 1bhsdc 5

Front Whee! Alignment

e AL Y0
Toe- Smm (1% m.}
Caster 1han F
Camber o3 +
K ingmn inclhingtion aagle 6= 30

Adjigr camber with adjustmg ahim at upper bush gpiodle fuang poriic.
Adjugr eascer with the same slum or by turming Lppet link spinlle oely LS2 ane wirn.

Turning of uppar spudle **
-0 One oy -ge32
Caster Caly - 1807 (Half turm) g N
+180° +0° 13"
£ L ¥l
. -

vm 4 clockwiee Bee feom back saded
- . Counterclockwiee (S from back glde)
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FROMT SUSPENSIOMN(A)
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¥ beel aenner

FRONT SUSPENSION(B)

—
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PROPELLER SHAFT &
UNIVERSAL JOINTS

II\E. -
1
JCUBRRMHAL- o
NITRLE, = i
ASEY SIIII-'-F"I-'. FThal -j == . L
Frupulict I
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TASS'Y-BEARDNG

- RIHG- nnap

FRUPELLER SHAFT &
UNIVERSAL SOINTS

Fure and il movement of the rear aile and ather cemponents 1F ellowed for By

5 sliiog splne between The front eod of the propeller shaft aad the vear of the Lrans-
misEIon case  Each wmiversal ool cuasists of a center epider, e weedlc roller

bearinps and tow yORES.
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Back lagh of sleeve yoke spline (i mm (k004 a0, )

Amendment Llaimig of dittoad

backlask .5 wnn 00,02 . )
Cuter teamerer of universal

Jowmc yourhal 14,7 26 - 14725 mm 0. 580- 0. 57910, )
nner dea, of bearing bace %515 19 830 m {0, 768-0. 769, )
Numbesr of roller of besriog

nexdle 27 for each bedring

Dnameter x lengrh oo dittoed '

braring needle roller 2.3 mim x 103 mme

Run-cur of ghaft Lesk than (L4 mm {.315 n. }
Trghteng rorque of compammm

flange nuts 15 - 18 - lba.

Chutar J1a. ; B8, O mm

Inber i\, , 45,3 mm Barte Mo, 37000 L1600 {Comp, shaft

Witk joanth

Length (berween 1237 mm

freme & prear o)

Loabricatjan

-An vl npple 15 fumed
10 e h cember apadet for
lubricating the beartngs.

The ceniral gal cham-
ber 15 connecred o the
Fwir cul rezarvoirs amd ta
the needle roller bearings
ageemidies, (Fig.

The neadle collcr bear-
mngs ace filled with ol an
aseambly, il from che
[ransfnis&1om.

Lubricates the glidig
splined JoInt bersraen pro-
peller shaft end the rrons-
MMyl EE kM,

Befire cefitting the
propeller shaft to the
tranenISsIcn Chye, Bmear
the aplines with che onl.

E Prapeller sheft
& Umivereal jong mipple

Lubrrcapag @ wmversal joand of The
bropeilier shoft

_lzﬁ.



Remaoval

Barrbe the redr propeller shaft flange frofn the puuon Elange of the rear axle
by raking o4c the securing aue, bolls and lock ws shera.

Flace & clzan truy under the rear end af che gear box o collecl 2y eurplue o1l
thar may draw ofl. The perator should now take the weght of dee propeller ahaft
uml then drew the splined end owl of the tranénilSALON

Dismantling

Clesn gway The pamis [rom all the seap cunge and braring fetes, uenskUre
gady exxracuon of the bearings,

Remove the anap Tings by preaemg theses ends rogether and prisé oo with ECTEW
driver 1f the rung done nol copne cat, tap Lhe braring face Ighohy to reheve the
prasilire BZamsg [he Ting.

[hild the splined end of the shaft m ooc hand and tap the radiua of the yoke with
a lead ar capper hwnmer, when the bearing wall begio to emerge.

It ahtficuley 15 experienced, uxe & amell bar 1 tap the heanmg (rom the marde,
raking care oo w damags the Tece Relf, eang coveful not to luse any of the needles.
Kepear this operaticn the ctler bearing and the aplined yoke can be pemoved

from e sprder.

The swme Procedure can be utilized o detach rhe acher smder from i0s yrke.

_lﬂ_



EXAMINATION &
CHECKING FOR WEAR

When the propeller ghaft hag been
m ue¢ for o long trme, the parits moat
likely to show migne of wear gre the
bearing races and the epider jpurnals.

The cumptete agsembly should be
renewed 1 loosenese or kiresa mat ks
are obgerved, as no oversize joorkals
ar bearinge are provided, It s ersentyai
ther belring races are a Light drive fir
in the yoke rrumiane,

Any ovality 1n rhe trumon bearing
holea indicatos che fitking of new vokes,

The straightress of the whaft 15
determined by fneasuring the offcenmer
deflection of the shaft i rotation with
7 dial gauge applied both emdz,  [F the
deflechion exceede clearaoce lnat, {L.esE than 0, d mm) correct or replace the shaft,

Reaagembling

See that the drilled hales 10 the Jeurmals are cleaned our and filled with o,
Agsemble the ncedle rullars i the beating recer and 1l with the mil, Showld deffi-
Culty be expericnced 1o aseembly, amear the walls of che races with petrolewm pelly
Lo retaul [he oeedle rollers (22, Nar, ) in place. Inscrr rthe spider ii Lhe yoke and
tap the beariog in pusroon with a foor nosed def sgmallet 1n deameter than tlwe hole
i the yoke. [0 s ee3encial that che bearing races are o Light drive fit i che yoke trup-
mang.  Kepear (e cperanion for the viher bes rings.

The Bpuder journal shoulder shuuld be coatel wich shellac Prer o ficmng the re-
(MREre o etAure 3 giodd seal.

If the joint appears te bind, [ap hightly with a wuonlen matlet which will relive
any predsuce of the bearngs on the end of Lhe Icurials. It 12 adviaakle o renew
cork washers and Wacher relginere an Epecder (ournala, useag 8 cublar drudt.

Replacing the Shaft Asaembling

Stear the propelier shaft splines with o1l and shde che rplines e mesh wich
thisse of bransmiasion main chait.

Wipe the redr companion flange and flange yoke faces lean oo ensuro thar the
Filor Miaige remgters properiy and the ot favee bed eventy all aroumd and securely
lock them i posion. Tt 16 advisable 13 use new Inck poatuict, It 1s advisable
[0 use new iock washera,
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REAR AXLE

et o B 2 N et

SPmTLER - e e L3l

EFLLMW
h'--\_ Fleles rmr o jpme
WA -1 T W A TS T s ade ! UL ER-lwatsy rmmaale nns @
AT IMOCIME DAL par et - | BEARILreus wlt I. |@
LU par cul s )

EIdL-
r rhar chihe

)
- LaiERI i

tr -
EER L S A

1H.=-Hr.=:—"'f

HuT

[T1; 1 BT ¥

: r LI
LORRw e bk drael gL ML AGS Y CRTCHFR e
IEL-24i4] 1n% f-CATCHER prsktdlh HI

REAR AXLE CASE & SHaAFT

= 120 -



*T - Tightenuog torque

prewkatn
| 20 2% Ibe

J-. Smeay groaws o Litte
© g fhe warface of shali

~-Fill up grease anifivienily

oo thy ayrface of hearing
Thce except abher apEcy-

Press tna collar by

Premyts {3 ~ 5 tona
aT - Tightening torque

The collar 18 Fogyired

0 changs fgWw ¢ne whe
th gass bled

FIG 2 COMPONENT OF REAR AXLE
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Azle Shafit Removel

Choke ali the wheeles not being operated upoo, Jjack up the car.

Lower the axle on to the blocks and remowva the wheel uging a screw drivar un-
acrew the drum locaring ecrews, release (he hand brake amd 1ap the deun off with
the maller, I the brake hogogs sboukd kold the drom when the hand brake s re-
leased, alack off rhe brake ghog adjurret a few parches,

Take off the (1x bolig of the brake diec apd remove the axle ghaft ag alwwn
Fig. Tép with ewing himmer helding the whee] studs belt with the rear axle
ghalt wtand deaw out the shaft and diwe sesembly by coippimg 1t cutewde of the diec.

ek, A
R T e
e

. L

:
Y
;

x _..._'_'r ;{r;_;:} _ -5,

- i WL e
=

AR
Fig, ¥ Remove of Axie Shaft ond Disc Assembly

LR - " .
o N M ¥
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SERVICE SPECIAL TOOLS

PT-M678
Speceal Yiamd

D448
Suwing Humnter

Fig. 4

Digsasaemhly and Assemibly of Axle Shaft

When replicing the differential axle shafr do nol forget the asong washer be-
tween the top of the axle flange and the brake tisc wesembly 50 38 t0 keep the end
play af the axle shafts.

Order of Hear Axle Bhaft & Brake Dige Assembly

The rear axle bearimg with the brake diac assembly 18 replaceable 1 cne ope-
racn by pressing mio place. When Nitting the axle rhafr 1t 8hould be compreszed
there the shoulder of the case end after msertiog the erd slufn between 1ts flange and
lmob, (Part Mo, 430E6- 04 100).

The Following points must be takan nbe conajderar o,

1. MNermpnated Hypood gear o1l Ma. MF90 rmugt be uged,
(In wamer distoict than 32°C vae MPE1400

£ 1t 15 prohibited co use any ather ks of pear cal or any o1 of different
viacooiy. The game hrand must 2lways be selected.

The srandavd capaciy of ol 16 bt o L %3 £ . The method of feeding ol
stmpBld b dond by takang off the fecler plug at the rear cover of the housinge and
Till 1n Tull up T the feeding hole.

Diemounting & Disassembling of DNfferential Gear Carrier

1} Take off and dram out the gear ol

2} Ax the ume of dramouantung the gear carrier, pull our the both left and right
axle ghaft with the dise of (he brake agsermbly,

3y Take aff the [one Tlange from e 8wle of propelier gheft.

4} Pull off the auté of the heGsmg aml Jiemount forward the carrier 6887 y.

a) Take off the Eide bearwng cap af carrier and pry with & lever the dillerenteal
geat case and the bearing,

@} Dnemount che differential side bearing,
Al |llsrrated In Fig. 5 with the ald of 81de bearihg pullar, pull qot the
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boanng.  The puller ahould be handled with care i catcheng the hedge of
bearing tner lece which g hard o hook.,  Both the Jeit and right bearing
should b arranged reparagpely,

Ty Thsmonnr the cdhiffgrential drrve pear, (Kang gedr) by loosenmig the & voong
gorews on (he differenpa) geat case, and spredding vul the lock waghar,

Fig & Lfsamg of Side Hearwyg Puller (DT -4606)

E] Take out the diflerentinl pumon az well 28 the sida gear.  The pmon mate
ehaft should Nirst be pulled our by sTrikuing out the peuion mate shafl Iockang
e whach 18 fixed on the differential case from lefo aide (from the side of
tetg gedr fued) to the reght before pullmg out the pinica, side pear and the
thruar washer. The gear as well ax the thrust washer should be arranpe:i
separalely a5 left and vaghr, Tront apd rear.

9} Afrer 1aking the our nue of the: cacrier, pull oat the companion flange.
1T drive piian flange wrench should b= emplayed, sorming 118 four poants
w Lhe: holes af flange o kaep ot from moving, take off tha auls with the box
wrenci.

107 Teke out the drive punon of gear carner by sceiking oot Dghtly o s back-
wards the fronr end (At the side of compamaon flengs) of drive penioa with the
drift of saft meral. “Thuwe, the pimon would be ceken (Ut Togerher wilh the
mner lace of rear bearmg and roller, discance pece, and the adjugrog
stum amd the il s8], outer lace and pinon of front and rearc bearimg a5
well ap (he poon adjusring khum k= m che carner.

L1} Pull out the cear bearing mner race of the drive g,

As ilustrated m Fig, Mo, 6 the drive piiiot ceac bearing winec lece re-
place and the adapior ghould be employed 10 thed cage.  The adéprer i the
the rewnd fgem s for [1xmng and the cther for takng off. [t 15 easy to handle
with the vice fixing mne end of replacer.

12} Taking our the rear bearing outer vece of gear carcier,

The drive pifon Bearnp caler race replacer as illusirased in Fle. &
should be employed m thig case.  In other upon the soud o &8 oo make the
gcrew at the center of carrier, and get the adapter ar the lower frim of the
FBCE.

Supporning the tormmy bar (1} and screw up Gl the com ) Closely oeches
the adaprer, tlen serew the wing nut (o thke cut the rear outer race.
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15 Vo pull nut che Brone bearing cucer race from the geer carrier, et the tool
hody (3p am 1lluatrated i Fig 7 il i que wch adaptar (B i the weay of

rear face.

L Tommy har
2 WIRg 1w

3 Tool hody
4 Cme

(Adapror for Feant
Beatrwng Cuter Race)

Erwre Puore Frond and fear Bearieg
Duler Race Repiecer




FIG. P SECTION OF DIFFERENTIAL CASE

Tighteaning torqua of
Eut-drive plaoioa
1400- 1BEG kg—rw
L20 ft. lhe. }

{100-

231 8

-2a4

Geat ratic:

Tranemission 3 gear ...
Change
4 gear cvhange
Dpticnal

ddyust shams of wijosting

drive pymuion heariog i theat
sar—drive, hypoisd & sndl-sil,

fl"r-l--lnlnl. for pinion hearing
7 - 1 kg - o}

Tightening torqus cut-—diff.
hr‘, :q“ﬂ—“ﬂ“-ﬂ.
(35 - 40 £t = 1ba.)

4. 375 [35/8)
4.111 [37/9)
1625 [37/8)

- 136 -



Flgr, 10

- 1E7 -



REAR AXLE

™IF-Efi
BATp WSTHIY

JOOCMG- A I~

Fig.11 REAR AXLE

- 13-



INSPECTION & REPAIRING OF
DISASSEMELED PARTS

Ewveey pacle after they are disapsemhled should be rleaned and cleaned by rhe
compresfed a1r before making an mepeclian and alpesTent.

I} Lach bearing Ehuld be iRpeceed 1o svery unit i are'y regard with the
defect and defacement beinee decidimg 1o re-use therm.

3 The axle should be mspected o reepecl of the CTACK and the defacetment of
spline measuring the shake wirh the goups Dy holding the both end, The dif-
terenre aver (.4 mm ahould be adjoated with O, 8 m /o o roplacad,

The clearance berween the end of rear Bxle vase and brake digc whould be
adjusced with the wdjusting end shm, (Part Me. #3036 - 0 L{0Y

3 Ewvery gear shruld be inspected as 10 rhe lockaig conciticay defacemen or
any defects on the surface T see 1f they can be re-used, M case of 0=
cuffcsent standard back 1agh, deformation or damage found, replicanant
14 ARCERRETY,

Specially the dove pimon and druive gear ghould b2 roplaced (& BEL WhHeD -
ayer the lockmg crnditim geee wirse abd the defacament 15 already 1n
progresa, because i would cavae the nmas m larer operatyon &nd be duf-
facull o adjust ewven with proper 4dustinent LE miade

The perfecr driving <omudition at the surface af drive pinwon gedr shoulil be
aboutt from I3 mm to 344 mmom wnloaled derving while che gear surfece should
Erarr 1o couch from o to Eull surface imoan ordioary [maded driving.

The 1nspectaon af this comditiun can be made a3 1t 15,

If o7 18 hard o mEpech them as b 18, do oiherwise by cleaning The hoth swrface
with the Tugs before disassembhing and pant thandy and evenly with the mixed wich
thun cnl o the gear eurface @rive suleh then turn the pumion with hand wo print the
rrack of it on the pear, Which shows rhe situalions of copsidarably Wirm DuL pear,

In case of unloaded est, i 1s perfect thal [he gears cmact far abour thoee
quarter al the conter uf 174 of whele guar ieogth from too (mierer up end of the
geat} on the picch hing.

4} Lock the aude gear with pimon 1ogethat with Tesechye thtuat 1o Lthe g2ar
cage.
In cage of the hack lash pver (. 2 mm and che clearance herween the side
gear and Lhrust waeEher excecds [, % mom replace [x thrust washer.
The else worn vut pares should alss he replaced.
The comiact when cing Zed4T 16 (00 ClUSE 10 UL CERLET S CAES ol back-
lash Rhould be adpusted closely or o gives much nmMsE,

g} Put the drive gear (Dig gear) on the huuy Block as i1z ficed in the dur-
ferenuial gear vase, and measure with the dial (ndiCBLT.
Revolve the drive gear to wen arowad the differential gear Case BE the
pearing do not mesee e the bucey bluck. Mearure the ahake #r the rear
side of geat hy the scale and the shake ghould be within O S mm, T
meanong (e gear, <lean well The DEng {gce and rear face (measured
fuced of 1t and flx correctly, 1hen Ehere ahculd o be any shakiog,
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ASSEMBLING, ADJUSTMENT
Assembling D¥fferential Gear

1} Argettibie the pition and side gear (0 the differencal cage. -
Every parta should be cleened and otled wich new gear oal, then the panoan
mate side gaar wnd the thrust washer ehould be sggembled by the menyones)
mmEpecninn #nd selection befure pustung o che pitilon mabe to shafl, Wspection
should be rmade again i the ¢ledrince of berween the waecher or the Backlash,
Adjugtment must be ruade mm case any sbnormal, e found.

Serike o the pimicn shafl lecking mn from (e right exde of rhe cage {oppasie
siler of drive gear) and muost be fixed by selung well the gte kg hule of i
alter puming 1t to the royuired pgon 30 As the pin ahould ngr loogen.

2l Fix the drive gear {Hing gear} wnh the diferential case,

The drive gear a5 well ag the drive pimion aheuld be well inepected ot they
Musl be replaced aa a set whanever the replacement s requitaed,
Caberwise, they would uot properly lock afrer aazembling 18 coapipiected,

It mounting th Lhe casa, ghe Iitong gurface must pecially be cleaned and
fixgd weeh § =er screwa a6 well 82 Iock wusher hand the washer with gure-

neak dfter the drive gear shake 1r adjuered, In tighretng up che screw, It
Ehaiild be eer and supported b ¥Le or any other Bel[INE toala B0 6B oo D
demdge i apd scTew upon a dapomal lene with a weench which [ corvecily
with the head of the rerews. The standapd ECTEWLINE torgue for thes (R

25 trelbs. o 30 fylbe,  Screw tn for Eurg, strikng Lightly rhe head of screw

by tme guarter pound hammer, :

3 Maunt rthe vide bearing i the differencial
CagE.
Freas i the both sule of the tearing by
ueng Lhe drafr,
It i imporant in thie Case to aasenb)e
by putting the side beaving adjsstwg shim
o mve (he bedrmg a proper preload n
fixing with the cayrer,
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ASSEMBLING & ADJUSTMENT
BY GEAR CARRIER ASS'Y

It 15 to decide the assembling & 2djostment of gear which 15 very imporant
In an vear axle aas'y s should be carmiad n accnrdance wath the exace sample
showp by the menufacturer.

The conatruction and mechanem must well ba comprehended referming o
Fip k% & 21 and the adjusiment k repainng ¢sactly accordmg  ihe condition of
praciwcal uke based oo Ube adgusmment by sadcl caleulanon.

{A} The Preparation for Mounting
the Drive Pindom in the Gear Carrier

{11 [If the Wlrive gear, drive pimicn, and beatmg are o the reupet as they
arg ac 4 result of disasermbling and mapection, 1key should be assembled
10 ca ardet of digassembling at the previous cunditaon of iy Stng ghrm.
In cage any e Ebould be repiaced or Tequired B0 TEUAE EVe 1E A0y e
15 worn out prepare the vierous §lam es mentioned later because the po-
situdl of drive puilom ra be fused wirl carrier musl T adjusced by the fd-
msrng ehim Getween rhe carrier and petilcm Cewr befr g GULET TICe.

(2} There are few numbers wirh 0 & + or - besides set number raarked by
an elecrr o pen on the (p bead surface of drwve panaon.

Fig. 17 Adusiment of Fmim Hews il
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They chow the menofaciurmg error n & figlire aF the v of €, 001 .
(0. 025 rorn) oo deide the thickness of adpustiog shim for adjustment of
sramdard poginon,  (The standscd pooon heighe 16 51,0 men fram axte
center 48 shown m Fig, 13&1. |

[f the Nigure & difficult to distrimmare due g the corromon, scrape off
the onidize substance o the surface hy 8 Ronee what narcow gesmd srone
with carc not o gcrape off even the mazrk,

Adpusr g0 (he direttion of oo arpow 10 acvordance with the Moo mark.
{33 °The thickness of drive piman adgusting shom are arveapged os fallowing.

The uge of the adjusTing $hum wili be explained 1 The Followimg paragraph
o edjustmestr, Supposing the drive gear smd the drive pimino weape re-
placed Bz 3 new 2t amd the height of dreive panon previowsly used wog Tight,
prepare the shim O thicknese which equala o the thifference of figures on
the new el this pumon.  Deduck the previously geed shum i cage 1§ 15 plus,
Increans i CAte aof munue and have the gengral wea of required thickness

of Thet Stum for dssembling o propasce,

Parrs Mame Part Mo. Thuckness Standard 1.eaf Mo,
Drive prmm adjustiog IRLAZ 25600 | 75 mm t-0
g hum {0, 030 . ) L -0
" AB154 256460 i 25 mm 2
(3. O . 3
; 30153 25680 0 (25 mm -1
. K1 an, )
" 33136 25660 0075 mm 2-1
{0, 003 1o, ¥

[c1E convanlent fo mupect the condition hefyre disasscmbling n a2 way af
meniiied later 1n the measuremant of pimion helght  Bemdes the cqnds-
teen of defocement oo che carrier, vhe pwon Baring muac be taken gy

comuaderation though o will he explamned m detail later.

(AY Fizing and adjustment of Drive Pinion

(1} Drive piwan rear bearing outer cace should be mounted 1t the carner
i thiA ¢age, aftér mserting the properly aelected adjusting shim as pre-
violely mentioned betweaen the carvier and bédrimg mice, mount the nurer
race by the special tool of drive punion fromil, cear beaniog ooter race re-
FPlacer.
For adjuwsment of previously metuoned pinman hewght, the shiny ar the
rear ade of Ung owfer race 15 iIncretsed or decreaged, and the race also
mugl b Taken off o0 each hime for thes sdjuecmenr, therefore the toole
must be handled propecly to avord such & RITLACLEN &6 G ria ke the beuriog
hole of carrier 1n on ovel. Referriog o Fig, B fur hamdling method of
tcal, met rhe adapoor ring (A) on rhe cotn ) o guide the body of 1oWa] ac
the emall hole of carrer pur the reat culer cace oo the comn (R) ar the
beating surfaces mawde &l the tip end of Bcrew amd pur the sphic adapior
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423

2}

{4}

maide TRCE. AL the same ume, suppociing 1t by The bar, twist up the
motT {7 till The adaptor and race come [ the prrtted poBELLIOT [heil ACTEw
up the wing the {2) ko as the race he howped properly ar the setrad posl-
LLGTN,

Mount the front bear|ng quter rece i the CATrIar,
For moutiing the Feont ouber race, take off a Oirst chea adapter (A} From
the Eront end of the carrier apd fux the toclh ac che side of Btul m oppo-
site side, TLghten the frew s [u be the cenTer of carriet s shown Fip. 14
thep mount 1§ by using adaptor {09 A8 10 @ way af mounlng the cear olver
race.

The race 13 SCATCELly necessary fo be taken olf unless damaeged.

hdownr che rEET Dedrilg mner race
and rallec o che drive pomm. By
uswg Che rownd adaprer atrached
the drive puvian Tear PEATIOZ Lnhet
race replucer which war employed
ar disassenmabling, press in the drove
FrARERTE I

Thas maght 25 well be dome 1 prea-
sing in by the use ol 8 cercam

drilt.

hownt cthe dreve pmign m che
carrier 4nd adjugt hy TeELSUrIng
[T poOELben.

The pmox helght mue be adjuated
af menluned 1 the previous pard- Ay b

graph by mwanning termperarily the pomic (n the carrier and the bearing
be given A repular preboad. On the ather hend, (v= bearing of drive puoion
should be newly mled afrer che puwon 15 ingered from the wxde of (1w
carrier, the mserred end of pmion should be locked with front bearing com
and Lightetied up by che pinlun out fivimg with The companon flange bl Mk
reguldr resciving [rque 1& required, A3 thig ig mot yer At the {Lnal ae-
gembling, the bearmg apacer (dislance mece}, bearing adjustng ERim prd
a1k eeal are not mounced.

Ar che time of tnsecting The froar beacmg, 48 pusTung mn rhe mner rage by
pullmg out the drive punon from the redr aude of the carrier.

Pyt the reer e uf the caroier gpwnward and aet the ool under 11, fhem
guppurting the end surface of drive pinuo, preas it Ehe bearing by using
The drut. The oparanon would be gaswer by uRINE (e drive pinion Croat
bearing 1AnEE THOE NBCT ter 83 ahowiy i

Tighten up Lhe pinion nut by burning i clowly wieh hands with che uee of
preload gauge aa Fig. 13 10 the degree (hat suppart the hearing prelodd ar
T-10 kg-cm.

When the drive pilon s rhaunted o the previously mentigned condimon 1l
16 ReceELALY o mearure the beight of rear rurface of the pmion whether Ll
15 ligher ur lower than che arardard. Make uae of the spedial drive penloa
ATCANEement ghugc.

The standard height of the pinus 18 31, [t mm from tive bottom of the side
pearme freed with the CarTiET,
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The fixing posibicn can be messured by gelling an are of circle o bark
sulee of arrangement gouge ac the posibon of eide bearing and |hsert the
Thickness pauge 1 thé clearenge hatween the tp of Euge bar and Ltha pmon
sich 36 to push an by scraping, of the carvier i diagonel, ctherwise prelosd
and the pmion hewght of rhe bearing would come cut of arder 2nd teod W
Cauae Hn unewpested trouhble im utere.

{5} The formel adjustent of the drive
pmnion, bedring amd preload.  Afrer
the fixing pusition of Lemve pamon
15 descilesd a5 mentwonod o the pre-
vIcus pITAETERh, take off the pripm
nut & companicn Flange < measing
again the drive mmna kearing
epacer {distance puece) and nut.
Trghren up The nur as Fig. |6 by
uemg the wrque wrench Gt (he re-
gular corvues af OO 120 0t /per Ibe.
The preload supportedly the bear-
me n thie cise o5 deffercnt accord-
g Lo the canditeon of the bearing
irgueting sham inzeroed.
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‘The mare of che shim mserted, much the play of piman to the dicection of
axle 15 M reased.

THe laas of the emm inserted, che more the bearmg fightened by the pre-
viousky mentionssd nucs and cause 1k b be purned 1f 12fc and turned as 1t 1s.
Thersfore, Toc readjusoment of the beapng preload o thia case, |C OWUEC
be ad|ustad by imcreasng ur decredcmg (he number ol Four ks ot ad-
justing <him a5 shown 1 the fallowing list and measUong with the uge of
the drive puiion beating preload pauge 58 Fig. 10 s ag 1w make the revoly-
mng torque of pmadm at 7- W kg om Lf there ghould nat by &0y erTar if he
panacn with the head marck ag ) and the clearance shedld he eealed ag f,2mm
M. Q0 1, ) by the feeler gauge, thus pmidd 12 regarded ag ax the correct
noBEltion DeCcause the height of The gRUEE L¥ made shorter for G. 2 mm theb
the gtamard size {51, 3 mml,

Heatarits:

Whay ey surIng the heaght of the prmion heardl, et the semi-circular
zude pormons ol The gauge o the sida bearing Seats; wmeert a feeler gouge
\nCk the clearance betwcen the nip of he gauge center rod Bmd the poica
head, and adjuat The pimon,  The gaugs rod s made 0, @ pom (51000 .y
shorter rhan the atandard measurement {31 mmkh -

Thereiore, adyieunent 13 mads by Belecting o toelar ghupe 10 Accard-
ance with the plus or mmus valve marksd on the pmim head,

If 10 §R necessary to adjust the piowca height, tRke aff the drive panion 86
wall ak pinan rear beariog outer race from Thee carrier b &dypust by -
creasing or decreasug the number of the adpsting smm.  In other words,
rearl the mark on the head of the dive puion, betare edjusting by 1m-
credsmng OF decreasing the numbsr rf drive pineon Bdyusting sham (L10-30%3
£} to meert the feeler gauge which 18 deducted for the number of mark
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from &, 008 4o, 0 caee of minus swde added for che pumber ef mark to
0. 008 an. 1 cBse of plum,

For atgnce, the mark shows + 2, ad|yet the prseiion of deyye faoion by
deduciing the number of ¥him 50 88 1o make che ¢lear ance ar O O0R g, +
N.002m. 2 00l m, It 15 necesgary to puve the boarimg A-right pre-
Lo Ac tiwe e of pushung the cuter race g the CArTigr, 1t MuaT ke
done o e right way, herwies,

Specially when the old bearmg 15 T be ured Bgam 1n arsembling, Tie
adjueom<nl ghould be made ac rhe Jower torgue than scanderd acoord-
dnce with the conditione of practical use ko 3 not oo g1ve LE am Swver pre-
load,

ta) When the formet adjustment of prelosd of the bearing 15 complered gn
in The previous paragraph. mepect the pwiaon hewghr agin. Unlese any
thing wromg t8 found. loasen the pimion hut, take off the flange, insert
U= new ol geal 10 the Pear of the carrier and Tarmerly Fix The flanpe,
washer and pimion nut.  “The nue should be nghrened up et the stinderd
torgue. Ih come the colter pin hale [k, the austmeant ghould be
made not by tightening the our, bur by hlling rhe washer,

{C} Mounting the Differential Geur Apa'y in Carvier

1} Mount the complece unic of differential gear n the carrrer and fux the
beoring cap,  There e a engrayed mark an the gule af cap which shbould
bet fitred with murk on the leg of bearing housing when mounting, It 15
IMpoTIant to note thar rhe liong pavt of the cap of each beartnp houng
18 machinerly fnahed up,

Lhe differential gear cage 16 maerred by tha bearing adjurning shm wich
the side bearing ag explamed an (3} of {4) and by buusiog n tlw bearing
hewsing of carrier, the bearng must ba gZI¥en therregular prejoad. The
&craving torgque of the fuxng aut of the side bearng cap t8 ax A5-401r /1be
and should be aqually lncked wih Lixing codter po.

S0 for, only the differencial utat 18 mounted and the drave gear a locked
with the drive pimon, therefore, the Tollowing adjusrment must be made
to acquire the reguler 9i0e beuring preluad & the gear back lagh,

(5 Adpsinent of anle bewrmg prefoad & back lagh,
Ta pve the right preload om the side bearing of thfferennal gear case end
1 presaing the bearing n the differential cive adjust hy mBeEThng inrde
the bearthg adebing shim of thekneas colculared i accordance wirh the
fnllowing madhod of Compotacnn,
There 15 & marked numberal af adjweting baeis an rhe beanng houring of
the gmar carvier and differential case. The numbersl 19 the manulacturing
=rroln g unl of L1000 1, agnnst each erandand measurement of &, B, C,
D, w Fig.
To meazure the width of the sude bearmg on lefc and tight, use the srand-
ard gauge (0. 0 mm thicknese) and dial gauge on a flar board.  In this case,
place the [ood o the heaving with the aud of wesght block for about 2.5 kg
to BCquire the steady figuree.
Calculate the error on mihus oude agamnet the each standard measurement
of X, 0mm on the wir basis of L/100 and arReume esch of them 28 E & F,
Take the laft side bearing, for cxample, When the measured widch s
19. & mm 1g 1% -0 2 mm {-0. 00F 1n, ) againar the standard measuremen: and
the E 18, by excludiog ehe minus gfgn, O, (09 n.
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The tuckness of the sham & scquired by applyng the numerale to the [ollowing

rethel of COmpaitanon .
It may as well be assemhbled by wsing the stum of thickness whach 15 10 a¢cord-

ance with above method of compatanan. The left and nght besring muat be well
pressed (n, atherwise tha pralosd clhangea.

Megaure the Backlash of the drive pimon & ring gear 48 [ig- 20 by using the dual
indica oy 1o make sure thae of 15 Witin 0.1 oen- 0. 2 mm, (0, 0047-0. D08, 1£1718
much, move to left by sebang off the right shum. for adwstrment.

Thuckress of Stem oo Left Sude Thickness of Shum oo Right Side

Left Side T =A-GHIHEST Hght Siga T~ U-D+h
E- D+ F+{0. 150)

Examgle uf calculation:

A= +1 E = §{0.2 jom,/0.023 mm = B}
B= +2 F =10 {0, 25 mom0. 025 mm = 10}

flafiy Ty =A- C+D+E+7=0.025 mm x 30 =10.5 mm
{1-{-1)+3+B+7)
(Raghf) Tz= B- D+ F+6a0.025 mm & 15 = & 575 mm

{2+ 3+ 10+ G}
T A +D-C+0.07 + E Ty = B-0410.006"+F
= O+ 00027 -0, 002+ 0. 007 =0, 002" - 00037+ 0, 006" + 0. 0™
+0, 0087 =0.015" =0. 015"
{Mckneas of len s1de shum) { Thuckneas of rght gide sharn)
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The numeral marked by the elacorc p2n on the giwle of the drive gpear ahows (har
ol the Tecommended back lash besider] Lhe et nembsr. Eor exmmple, (b-6} nieanes
the back lash of 0006 wm (0,025 mn 6= 0. 135 mm).

1 Lhel gauge

2 5.T.D. gange (20 rm
Luckners)

3 Weght ook
4 The heatihg measured

ARet rhe Cperanan

Fig. 20 M egsurement of Backlack for the Dnive Pinkem £ Rirg Cear
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If 1t 15 TicCes8ary o usc the bearing agamn et the ome of repairing, the thock-
neea of each slum of left & night muet be reducced for O, 000" - 0,003 oo the kags
o 87 or G againce standard prelead in aveorndance with che pracbcal condinon
af wae, bocause over preload 15 pven o the bearing wuth the slum of thicknesa
calculeted from above method of conipulatioen,

nnnnnn

Fry, 21 tising (he Fafferental Side Beanng Cap Ghuge
- 140 -



Gt

Boowr chamdu goswigm
ta the 1ip oF okl weal

.iﬂuLiLELJLLﬂJELW;
1

LTI CEETRN R
T AT 1L
2ar7d FOES@IIIQSER R

13 PRggpiATiga) s
[
-1t TRIE) JEEED v AELORT
7] INFEd ZRASQ 0 TAST N4
I isgpiriddod et
T
TP 2EEEL I IDPAM
*-
_—
-
ki)
' |
..-rl. '\-\\I--
-'.r i _ L
Tightrming Loryss .-
G0 - 420 kgeem - ¢
(23 = 30 P4-Yia) :
.
F - rrY | :_._H.
. Rt LEF T
1 - L | i
Bick laxh DL ~ B3 =7 iy
—u i E"L”-'!,“
1 fdjgg
1azap
- ez

FiG. 22 CARRIER

- 15 -



Thus the adjustment 15 completed. By way of procauton, measure wicth machro-
mcter of the larga si1zc the L messurement which 1k withyn 173, 400+ 173,55 mm as
Fig. 2! {(Seryice Mo, wool OT=-4685). 1F 10 13 inaufficieny, add an addibwonel stum of
0.002 yn. {0.08 mm} lefe and right, in thua case, the sad ruchromecer, Fug. 2ot
epecial gauge should be cmployed for acaling.

The ahake of the back of drive pear which has been fixed wich the carrier should
be measured by diel smdicacor wo conbirm thac 1e wickun Q.05 mm

Mountin the Gear Carvier Aza’y on the Rear Axle Housing

Inrerior of the axle housing should be cleancd well

The cavymer packng should alen be ropleced width new cne.

Moune iha gear carrier ass'y without miswedang sts upper side with down side
and threngh 8 gnwds, chen Ox width the lock washer & nut. The nul must e agheencd
i & diganal ne 80 as nor m ceuse the il Jeaks.

Wlen (o mounied on the velwele, foed the gear cul immediately-  The cal of
1he Jesignated hypond gear ol Mo, W ahould be food

Fread the cal ull v 2omes up 1o che diraen s1de of the feadhng hole.
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STEERING
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BETEERING

STEERING
Type nf gear Cam and Lever
(rear BTN 1+4.8 .1
Adjustment Adjusung &ctew and nur
Chameter of graering wheel H5 mm
Turming cyrcle a.000 nun

The sccarsng mbe cevolvea 8 cam, which engages i turmn with a tapeer peg fl-
1ed 1o & rocker shaft withan roller bearing  This esecmbly 15 enclosed a an ol
oght caging which carriee ™wa bali bearings at cither ond of the cam.

When the sreering wheel 12 mrned the mube vevolves the cam, whach m tum,
GRUSEs The [aper pag [ remove ovet @ prederermuned arc, dwa gfiving the rocker
shaf s Jesired roiriios, Comnecial ro (he rocker ghatt 1B 8 2eEening 18 4 SHCETIRE
side crose rod lever, that Limks up with rhe sreeping limkage. The sweeting 1€ of the
throe cross rod connecong the e wnd cross rod lever 1o the geat arm on che
1dler ehaft, Two shorter sule rod, one un gher sude, CombecT e s2elIng gear
arm to the swcering goar and wdler arms resprotively,

Side Crose KEode

I'he side and oress rods are held 1o posioon by 8 castlUated out and splat pan
al each €nd,

To remove the Todd, withdeaw ose gplic pun and releaae the nut ac each end of
the rod and then carefully @ap e rods clzar of the levers o whch they are con-
L.

Kemaving the Steering Gear Arm

Theee are secured o the steering pear rocker chaft apd wdler shalt cespac-
wvely by B out and split pan each. MNormely thess Jevers need B0l be remosesd tor
any gengral meantenance.  The endy occesion requirng thenr réanoval would be
wien damage has oocurred, under which circumerances the ececring box or wdler
shoulil also be rettwove Tar 1nspecioan wheo the arm cancetnod can bo wichdrawn
once the steering gear tox or dler has b2ea removed 10 the wark bench.

The grac arm should b wirh deawn from tie shal concerned using a sulcable
extraceor. The gear arm nvsl nol be hammered fovm a8 ghate,

- 153 -



Remaving ihe [dler

Afrer che sude end cross rods disconneceed the jdler can be detached from the

Body. Lt s secured by mwo bults to the front suspention member,
Holding, the jdler body on the bench and 1ake off rubber cover
Unsceaw the wler shaft pur of the body.

Heering Gear Howsing Removal
Eemaoving the hom ring akeembly Crom the steermg wheel, unscrew the column

fock, then disconnecty hipher ap the valumn packet from che houeng,
FaraT disconnect ball stud nut wnd draw ocuwc From the end of s1eermg gedr arm,

Unacrew the baltg secured ro front suspension membar, Thus, the steerng
- 154 -
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Steering Gear Housimmg Removal

Removing the horn ting assembly from the ewering wheel, upscrew the coiumn
lock, then disconnect Jugher up the column jacker {rom the housmg

Firsr dieertunes) bail stud nuc and draw out from the end of sieernmg gear arm.
Unrcrew the bolls sccurcd oo feane guspetscn member,  Thus, the steering
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aeat housing sescribly Ahould be removed from posioon.

Disaseembly

Supporting the housing on ke suiable bench leaving the rocker shaf free.
Remove the rocket shaft cover afler exoracbong the folr selscrhows,

‘T'apped qut the rocker shaft usung a soft metal drift. A ball voller 16 sifuated
within needle rollers frred an the balh plug of the shaft amd care should be cxeroised
Ihar The rollers do o fall aut it a balh roller 1= regnoved. [ should only be re-
nioved F showing an apprecigble amouit of wear, Digcomnect the three nuia of the
fromt ower 10 poEllcn. and reledses Lus cover with shims.

Take off columo |acket way.

The complete vt should now be up-ended with Uk sTeering housing Lpper maat,

By barnpung the end of the worm gear against & wooden hlock, tap i on the floor,
the worm gear wich rear beariog will be displaced  The complete inner areembly
can then be withdrawn from the housimg through the open end of it

Then with the ateering wheel held 1o prevent 1f from Wring, endedvole @ urm
the side Tod abd gear armi. Should e stevring wheed have a tendency 10 lfe, at
may be essumed that thery s ¢xeese end play 10 thio Worin gear.

Agsembling

Repsgembly of the gear housing 13 mercly a reversal of the dismanihng pro-
cedure however, sibusnmg ahims shooeld be Atled behund the [ront cover 50 thet
there 18 o end play on the column, but at the same me ey ehoald ot be pre-
lpaded, orherwiee damige 1o the ball reces may ensuc,

When the rocker shaft 35 dropped e poscoom, ensures AT 1015 3 oo [k o
w5 housing and that the aul seal ak the rear cover ol the houswng 18 making good
Cemirach.

Pefore refinng the renr and fronl cover scoew back the adisaonE out-

Epaure thar all poimt are ol oght,

Adjusting the Gear

The adjusung svrew 1 the cover should be: glackened by releasing the lock nut
and unscrewing the screw a few tong.

Then the adjuanog sceew should be down unnl fhere 15 no free movemenl Ln the
siralght ahead posioon of the gear and adatment wecuned by lock dur. Final
i ustnvent should be made cice the gear hag been reassembled o the houslog.
It should be notad rhat gs wear 10 UEe 1 normally greater m the atranghn ahead
positich than an leck, provision 18 made for tus i the degign of the cans, amd i
will be found chat thete 16 B sbght end play towards @ach lock-

The st2ering gear houzmg should be flled with recommended gear ol through
the Bller plug stusted ar e rocker shaft cover aril theh B final ceEt made o en-
zure rhat the movement 15 free from lock.

Steering Faults

Looge excering (5 invariahly auributcd end play of he wor fear through
speering Ccolumn, wloch can be roctified by the pemoval of shimes located behind
the gear housing Iront oover, 28 already menuched. o check for thas end play
tscnpnect ball poant smad at the ead of Srose ol fenm pear rm and oro the
steering pactly to the right or beft lock.
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BRAKE

GENERAL DATA

Type =  Foat brake Hydraubic expanaion, 2 shoes for 4 wheels
Hand brakc Mechameal, 1ni¢rnal cxpansicn, rear
wheels braked
Leming -
Width x Thickness x Length 40 x 4.5 x 115 mm (Same for Front &
Rear)
ATEd of surface {omi) 35 {Fronc & Rear)

Brake drum <ia. (Frone & Rear) | 22%. 5 om 2 {Same for Fronl & Rear)
Maerer sylhinder hoye

Inney dia. 22,22 mm
Wheel cyhnder bore
Inper dia. Frone wheels 25. 40 mm

Featl wheels 25,31 mm

Frg ! Fromi Brobe Flmge
(hraie degi}
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The brake on a1l four whesls are hydeaolicelly operaned by foor podal applcation,
dureclly coupled Lo a maseer cylinder 1m which thw hydraule presaure of he brake
pperatng flad 15 orgmeted, A5 qupply lank caec wntegrally st The muatet cybinder
provides a reservest By which fw flued 15 ceplemshod, and 4 pipe line comelanng al
Tube . fexible hose and uman, mter connected the mastey cylinder and wheal cylin-
dera.

The pressure genarated 10 the master cylinder by applicacion with the fooc peddl
15 reansmrted with the equal amd unlornimshed foree o all wheel uylinders samul-
tunsouely,

Thie moves the pIstons (UL wards, which m um expand the brake shos thuls pro-
ducing aumomd e equalsalim, 2nd efficlency R dwect proporion o tho effort sUp-
pliedl ar rhe pedal.

When the pewlal 15 veleased the brake shoe spring veturm the shoe which then te-
ruth the wheel cylinder piecons, and theretore the fluid back inte the ppe hnes and
master cylisder.  An uwdependent mechancal linkage acrugted by a hand brakes,
mouned drivers sear sule, Thie 1% poswonsd on the right-hand exde ol seat 1 Lhe
car has right-iand ateering, and an the jefe-hand s1de LE 1t hes lef-hemd s1eermg,
Operaled the rear wheeis by mechamal expandere attached to reat wheel cyhinder
hodiea.

FRONT BRAKE

The front Brakes are copatrucled by the ran leading SYSLein with 2nch two wheel
cylinder,

The shoas are allowed to shde and centralize aucomatically durmg the acmaal
braking operausn wiich distribures the brakng {oroe slrongly uver the Limeng ared
ensuring gh eficiency the brake diec caused by adjuster housing agamal the frig-
pon of the brake lwngs of [ront snd rear shoes and even Loung waal.
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FIG. a ADJUSTING OF FRONT BRAKE
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Mdjuroment of brake ahoe

Thie precauation should be taken o =liminate

the possibulity ol brake phee drug due o
mia=adjusled parkiog trak=sr. Turm the

brlt to #ckew directon Dghtly and then arm back
gcrew £ ~ 3} notechas antill the wherl dewys turng
Juat Iree frony the shoe

FiG. 7 REAR. BRAKE [NO. 1)
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Adjustment for the oo breke shoc 1s by means of te teeth of the gear which
hocates] 1 the lower positicn of The hrake dusd,

Vemove the duet cover of the om=gervo houging. Tap the wjuscar housing and
imBert 4 Gopew driver through adjusting hole and engage the teeth on the whel,
Turn the adjusong nut thown dorecoon until e ghoa becomes locked on the brake
drum, thea mrm back it upward direcuan unbli the shoes becumes Just freé oulches.

EEAR BRAKES

The rear brake shoo are nol fxed but are allowed o elide and centralac with
the same effect a3 10 the froot brake, They are hydraubically cperated by whecl
eylinder und Lidependent hand brake mechamem.

wASHER
Inylen|

ASR'Y -
BB ACKET, LEROG.
bymad hera b EAfAINALC

'Y WASHER-luck
WA SHER - .“‘iﬁ--;ﬂ } b Ion haed UEake brached

AP RMNG- retanerT
ASSY¥-LFY=RA, hend orake conteal

SPRING-okil,  Coogp. STE
sERHE- hand brake B e Taatest
rRlLLHET cantra

- HAIL -ratchet,
hprd bfike

cacETal

elevia

FPI[M-axt apTing-

WaSHERIrvlonk hard brgis levir

¥

]
PIM-
Lla'wid

SPMING-
ser, bharad

35y - F..
prahe laver ART N L

hardd 'l:l{l L]
CONEED

Tﬂﬁazakt WASHER
caacrol Loy bon}

By, 0 Hond Broke Comdrod
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Frg 10 Admsting Rrake Skoe

Adrustment for the cesr brake shoce 18 by meana of rhe screw bolt which
located ar the outgide of brake disc, Thie precaunsd should be taken to elimma-
nate che possibalicy of brake shoe drag due oo mig-ndjueed perlang brakes.
Turn the balr 7o gerew direction oghady and then rum back scrow 2 ~ 3 noicheg
ungil the wheel drum turne juat free from rhe shos,
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HAND BRAKE

The hind brake operates on the rear whaela cnly amd 15 Applied by 8 pull-up
type of lever situared along-gude the dppver's sear.  The cable fron the comtrol s
anached to the oggle lever coanecred with the tear brake disc. The hand brake
Lnkage 13 set when leaving the works and shuilld i tequire any attenbon under
normal mamecnance, Only when 4 complete overhaul 18 pecegaary ehould the
hand brake hnkage réqure reselong.

When thus 18 carrect the rear shocs should be Jocked o the druma, the hand
brake concrol juet sLightly applisd and the wiTe rope sat with the slackneas juer
removed, by mesns of B nut et the center rod of Lhe equalizer drag Link-

Fige. IZ2 Adpmstohr Nul

MASTER CYLINDER

Thus 15 consieta of an alloy body with & polighed, Amshed bore, and reservolr

with cap.
The inner asgembly 12 made of the push o), AToper plate rmg, piston, Fec-
opdery cap, remrh sprmg. et auc valve and check valve aeat.

- 1659



The vpen end of tie cylnder 15 protecred by 4 rubber boot 52 Ehown Fig.
diEassembling the Brake Maater Cylinder.

Dheecansyt the preeauts Ppe union from the cylnder and remove the BEZUTINE
bales. when the mazeer cyhnder and Hwid reservor may withdrawn cormplete from
e Car. Ramove die bller cap and dram out fluid.  Pall Back fee rubber boar and
remove the BTOpper ring wiih a pair of long-nosed pliers. The push red aseembly
cen then he renpved. When the push rod hes besen rerpoved the piaton wich the
secondary cap well be exposed, therefore remove the paston esscmbiy complers.

The assembly can be separated by caking ouL other small perts

Examune all payes, €speally the pubber pramary cap, for wear or distortion
4nd replece with pew pyris where necosoary

BRAXE CLUTCH
CASKET Mller
ERT-Caf TN
e -
SMRING- ceruem, beske pedal EPALCER- i Ree cop v A

Il'. MSTTRY-brakps muacer

. AEE'Y VALVE

I"u CUP- nuAon, EEcvinclay e, -

. N w- »
HT sHER ' ;i‘ﬂﬁw ’T Tm.-'r

COVER-duat & SPEING W, | WASHER- jock
1

' 1 *EAT-
$ il “&(’J\ Oll-puncn, | ealve BOALT
'? . BmimATy
.HLI ! ,'I F G- arsep
BUS| LN
pednl, - q‘i" | MM -tulerwe

I‘I!:l' SLLEEYE -pedal shaf

h_.qr“: :l:&l;l hr:E'mlm.er cyl.

A3E'Y-FEDAL.
b i

COVER- peds!
Fig. 13 Brake Mesier Cyltnder

Bleedng the Eydraubic Syntem

[lecing 18 ooccesary aoy ame a poroon of e hydraulic system hae been
digcommected or 1f the lewvel of che brake flund has been allowed o f8ll so Jow that

- A -
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ALTERNATOR

Alrernamr

Model

Morenal oupur
Constant

Pole

Conatant rovoluton

Mo load summum revaluoon

Output cuTTETE

Pulley ratio
Beguletor
hlindel

Type

Eleanem
ConsTant veltage relay

thitsubish Denky o
ACHIGY | 2ALR,

L2V - 300w
Snccesgive

+ srde rround

2,508 r.pom,

temp. )

2,300 0 pom. MY 2] 5A up (lugh temp.d
b 173

brlsubashy Denks Coo 23500 - [ 22000

RL - A2

Tirrul wpe (leaf apringh

d CONLACT POLnC Py

Primary s1de Secondary Aide
Adjust, walve 14 ~15¥ 14 ~15¥
Dymamo revolubon | 4,000 rop m. 4,000 T pon.
Laad Baltery + resistnp Bartery
load 21.5A apprax.
NOTE  Use battery chargad (o full.
Filat lamp relay (3 contart point 1¥pe)
Put-otf volrage Pur-on voltage
4 15 2 .5 ~3¥
gﬂ _'.- —
T

1M c.pom, down 14 (normal temp. )
2,3 copom. BV 24 5A up (hormal

Consoant viltage relay, Pilot lamp relay.




MAJOR COMPONENTS OF ALTERNATOR

23127 12211

21067 LOBW

Rear cover wilh diooe
5CE, BIC.

Funm belr

Tatt MO Tarr Mams o'y Femarks

44100 6L200  Alrernaler 4887Y 1
ZASK) 12200  Regulator azs'y |
L 24153 12210 Mu 17g 1
a | 21150 L3210 Pulley l
4 | 2a1z0 12210 Throwgh bolt 1
4 | 23113 12210 Froal cover ass'y 1
g | 23102 12210 Stator asA’y 1
b | 23120 12210 Ball baring L

7 | 23108 12210  Rotor ass'y I with alipp £1nE
g | 2312 122l Ball brarng 1
Q{23230 12210 Dode sel I
I | 22LE3 13210 BRear cover L
11| 23135 11210 Brush holder 1
1 | 23133 12240 PBrucsh z

fhude set. brush
holder, bruzh,
brush =primg.- ball
bearwng. edch
peTrriunal,

- 1'-"-5-'




GENERATOR

Conatroction apd Feature

Laiferent from the DC generator, e AC penecalur mirng che megoetic pale
el Lxee the armesure making i1 generanes d-phaze alterners current, 2nd rech.

Lées all waves with the silhcon dicde, (+ (-1 each threc, thar are bl witkin, and
Takes our aw Jdirect current.

LA

Frg, 1-1. Sechiomal View of Dytame
L Rorgy ass'y B Dhinde =il @WHrush cover
@A Pulley with fan % Froma cower idBearing cover
B Slarisr armatlure] P Brush holder 98 Laesde

W Bear caver ) Bresh

The sealed Ball bearings 9, @ are used W AUpparT the Tocor
CleaTence bwtween the heush and brugh Holder 18 alre made 50 &R @ Preyent

it from dust. Thus the A peoeraror will i0crease mulage withemt maintenance,
Each 3 disles aTe pressed in the rear cover and the dipde hase recpecevaly

T Faald wopre
i*  f Field segment
Ciag, s Fiedd col
TTEE @) Shal

e

by

Fg, 1.1 Sochon! View of Rotor

v LT -
4



X

Tie clip ring pressed in the shafr 15 soldersd ar both ends of the hehl col to

[RIEE IMIENEnC current
‘I'he pole of rotor maakes caut fhe Magneoc cLrclit 4s show in Fig 1-3 and all

the poles are magnenzsd by doughnut col.

i Mgy

[ Armaturs

Field em!

Frg. 1-3 Magneter {trooet Ftg 1% Crneciton withem Dynema -

The artmature 15 of o theee phase ¥ conoeclon CYpE 87w thir s1licom drode rect-
Ees all wawes. |1 publa out the neutral poine and adds woltag: having conducted 3
phase hall wave recificauon u the Carew of relay and controls the voltage ol of

the palol Jamp roley i

Regulator o
) v " awatch

- fo) = 1" E-
k=1 f},ﬁﬂ 2 |8

! EE i
. : E |g !
: 5 A
: =4 s  Alternator
i ;B 7 |
| = Charge pilot lamp
L9

Drytuarmo . LRegl._J._laturi

Fig. 1=5 Charging Sysiem Fig 1-G Quigzde Conneciian
When the igmton awcteh 8 put om. the Datiery caurvent fowes m the Arno
marked direchon paseing through the Uynama E terrmunal, brush slp Ting. figtd
col, alip Tipg, brush, dynema F rermunel, relay F rermoal and i teriminal
and campletes the Aled circdil. Lt am cafficult for che dynamo o prand up only
by residual magneusm of the field core, so thar Magnedzanon L& necessnty

unTil volage riges wo swit chargog afier the engine has started.
Thig 18 bocauze the diode 18 uEed and when the voltaps o 4dd w it 16 S0

low ., large proporuondl resisEnce showe up and current does Bac fluw through
the hield ol utless the dymarmd mekes very tgh revalution.
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DISASSEMBLY AND ASSEMBELY
A. Diraszembd

The dyiane 15 diesraembled 1n the following order

a)

* The complersd (23100 61300},
The parenthesized 19 v part
number for SFAL0.

Bemiwve the hrugh oodrer
(23007 LZ20) and pull off the
brugh, T ex (23135 6L200)

Hemygre the cover (23130 12210
of bearmg (23129 12210, N5
HEZRT FZC ) and Lake off tha
hex. el of shaft,

~17T8 -



Hernove Lhe hex, oo {23153 17210)
of pulley (23154 61200} and pull off
the pulley and the helf-moon key
{23195 122100. Be carelul not to m-
jure the fan when the aur a vemoved,

Remuve the throomgh bolo (231351 12210}
pghtenung bole fromit cover(23014 12210
and rear cover (23183 122110, pall off
the front cover and Toec{ 22108 122100,
Ize & hammer of wood ar plaste af
RecrEaaTY

Aomove e bull bearng from Frong
cover, Remove the holt{ 23352 (06100
tghemng the beanng plate

(234123 12210} 2nd or pull off e

baarmg with such as 2 hand presa.
Slacken M 1etrmunal bolo an the Tear
cover £ide and remove the cLp termuaol,
then the rear cover 4nd the saiQr can
e separaled.

Aomove che Tear cover and SEator
(250102 12210). Separarc the sUlicm
diode, Gea from the srator conl Jead
wire, 3ca by mclong solderiog with an
electyie tron.  Slacken N rermumal bolc
on the reer cover E1de and remave the
chp termunal, then the Tedr COWCT asd
the Ecatur an ks separabed.

NGTE  When IEmpeTature within liede gear up over 1507 the dicde will leme
funcnrang, 5o 1bar usc the S1ecirie 1k, 100 = 200W . for around 2
soconnds at the soldered porludls.

_1?I;|_



Remwve the dicde et amil brush
hedder (23133 122 1) from the Tear
cover, when be careful not o lose
wrnall perce sUCh g4 acrews, washers
and bushinges.

B. AszsgemblY

Aggernbly 18 done 1n the roverae sequence of dig s sembly .

INSPECTION OF TROUBLES
A Inapecuon of Oumpur

Fut mspection of output, remove the dyname from the velele amd coanecr
witing 45 shown i Fag. 3-1  end drive 1t with motor. (For INERECIIO0 Of Ut
of dynamo without Temoving I from the velucle, refer o “lnspechon of AC
EETICTAOT [0 b publighed laier.}

Sy a v

ro gt arfa.

alt NOTE- Uee the bamery charped

N full up to the normal
Capaciby,

renistance
4—||--||||— —
o o

-
[

A i
3
!
Logd I—H’E{-‘-‘-—n.g—

g 3-d

Through the wiring shown 1o Fig. 3-1 |, rmagnenc curprent Novws fram the -
barlery bo the field coul of dynamn.  In thus stete, ralge revolubon of dynamo Blowly
up to the apesd where there 1% we reverse flow {24 approx. | oo the feld coil and
read the révelution.  Correci revolubion 18 approx. 1, 000 rpm. withowt load.

Next, increaee load resslance to the maxlmum and el mose stop lowing of load
CUTTENL, aod put off the switch. Then, rakng the Ioad current slowly, increase
revolunon of dynamo. Observe thus INCPEREINE culput current ae revoluban of dy-
TMANMD IMCrocaged.

_lm_



if there 1e no larps difereznee from the specificanon, it 18 CoTrect.
No marter how the baltery 15 over-clarged or diecharged, 1f the charping current
15 small, frsc make suce ether the dyamima ar the relay 18w dsotder  Sea (he

chergng currenc by mserlng Lhe anmme et berwesn A (erndnal of relay and the bavery.

Checonoect wire passtng from the dvnane F eepmanal w the relay P oterounal at
the relay F cermunel and meke the Temoved l=ad wi0¢ short coccats at the relay
A termanal, when of the charmng currgol lnghly mcreages, the relay 16 10 ieorder.

E. Ehort Circulzs on Dhogde - Spde

Ir can be judped as che pulot lamp doce oot flarc even 1f the key ewitch 13 urned
cm. Actdlly @ grouhle such as “diede open” i3 very rarve and rhart circwnis at the

pdlar Line are also vare. Crdinerlly. thepe ape mapy cages aof ™" side shorr eir-
Culs,

C. lpapecoomafDhode . . . 0 o with Tester

a)

Chessk bebwesn the termunals, A - B
ag shown 1n Fig. 3-2 . 5el the dial
ol esrer for conducovity and puat the
1esier nesiles ar both termanels
aliermacaly.

When ane shows low resistance and
the oehet showa pretry hgh romat-
anze, the 3 dyopdes in the diode set
are all vighr.

Chesk barwesh (e rerimnals, A- E
SHMHE &5 dlwye

When the same cesult 15 cbamed,
5 diodes are also 211 Tight.

Howewet, when thers 1y no diaorder
Foumid 1n chie exmply weel 4o the
dymilmo MuTput B2 Eomérwhal lower
than the stamdard, | ~32 duedgs are
often b operung, when oog by one
checking will be necessary.

. Fig. -3

b} Sepatrare Inspechion

Check resiatance with the tester heowesn the dinde base commobly used
for 2 diodes and lesd wire cm the rear cover - 2 wmes chanqing the pules.
When one sule shows Iow resistance and the other shows tuph reslaance,

-181- N
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There 2 o dizoeder. IF Lo sides are low, thece will e shorl sarowt 3o
borth sides are mgh thers will b open,

. d-4 Fig 35

D. Inspection of Dsdes. - . - . with Lamp

a]l Sumple Inspecium

Fig 1%

Check bebween Lhe lerounals, A -N, as ghown 1n F1IE. 1.5 .
Connect with dee lump (L2¥) 10 seraugdi atd pur bodh ende at A and N bermunals

alernately. On one snde the lamp Haces and oo the other the lamp e off, when
3 dawdes of (e diode sec arc all right,

‘The same srep 13 cakeo between the wrmunais, M- E. When the same re-
sult 15 obtarmed, 3 dindes pressed i Hws cover are all oght,  Hoewevet, 1f the
sample west 1z all eight, but when the dynamo cutpot 15 lower than the standand,
1~ 2 diodes may oflen be openung, g0 that ane by onc check will be aeCcezsacy-

Q
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E.

Fig, 37
b Sepdrate Inepec oo

Fig 3-8 Fry. 3-5

Check berween the lesd wire and Lhe diade 320 commmon with the olker
It 1= all right ol One

Y} dwwdes mr the rear covar with the lamp and hattery.
side flares amd £he other 18 off,  1F both sides flare. chere 1s shorl Circwl

and both sidey are Off, [here 16 pEm.

Inspescaon of Fireld Coul

Mg 310
- 1K3-

=1



As shown in Fig. 5 - 1. put the tester betwoen the slip Ting of rotor &nd
it there aee 5~ 7 0 | 1k 13 all right. Make aure thers 18 o conduengn berween
the rotor shp ring and the shait.
F. Ball Bearing

Barh e1des gealed hall k22aring 15 wsedl, s0 lubricabon 1s not neccsaary.

G, Inspection of Stator {Armalurs}

) Cunduction Test

[T thee terrmnal contecred o che
diode 15 not conducove with the
etator core, that s all righi,

If each terounal of the coif aml the
termane]l connected to B ermunel
are not canductive, that 1g all righe.

Agl 3-12
B} Layer Tesc
Connesct the (2s1er cord to LDV wire, put the stamr on dhe test stand and
make the tester one turn reading the ammeter.  |f thete 18 ghort cprour on

the coul, ewinpgs af che ammecer akbruptly Ihereage and U thece 18 Mo feoubie,
there will he v change.
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H. Inepecoon of Arash

Wapes wieh clean cloth when onl or dusl 1% on the conract fUrface of the brush

and slip ring-
same 36 o ease of OO penerawr, replace Lhe brush when wear of 1t reached

o the wear Lomal

- 1B5-



REGULATOR

1. Constutien and operstion

(1} Consbrucoomg

Fig 41

(I} Operangn of Conelant Yoliage Relsy

e 'd
: e | %‘I =2 L’" When rhe 1jgmtion swicch 13 o4,
' L) | THS 8172 carrent from mie battery passes
' B TE e B thraogh the dynamo E tormunal, fiedd
: i o Sfem  coul, conact ponts Py, Py and the
E ; (=] dymamg 15 mapmetized.
: ' £ E Whiie 1t also frowa the regulalor
P = ' R F. terrunel, comeect pawts Py, B, and
“I-?ly'ru.mu Raguli.l:élr I_.ﬂ- the lamyp flarea.

Fee 4-2

When Lhe comne s1aprs and Lhe dynamo 12 deiven, (heew phase aleornate curpent
ESneTates on whe smnor cowl. puseing chrough che thiree phase all wave recnofior
{diewle} amd changes o direct current berween he lermmnal A - E far chR g,

At the N reprtumal, voltage, hatf aof that belwsen A - I, gencrates anpd [ GEE
through rhe Ciccal, N termanal, V4o o, B termunal and with acion of the %O
ciil, the movable contace poant Py leaves from Py and makes comact with Po. =0
that"thé"[emp 13 off and It passes through she circult, E rermonat, conect painrs
Fw, Pg, resarance Rz, Yt corl and A wernunel, ohen the Y0 conl animated aomd

- 18-



Whon the dynama
the movakle comcact pranl Fe socka o Py,
the: Bald and the geperaicd voliage of

act pount P2 evparates from Fa and th
resistance By and voltage gows uf again-

field o, F icrmunab,

gpecd, with open and cloazs of Lhe COMEACT poddis, Py and Py.
volage 1 abwave kupt evenly.

goubon mwaich
—

Al b—
o

BatteTy

Fig 4-2
—ha Eﬁ xl_'_ﬂ-%"l .
. an L. o |
"—dE] gty L 1580
1] ] . way I:E
s IL s 52“'
| = P 2@
R — T4
Dyname Begalater; O
i_|
Fig, 4-4

Rt R (U
, M *E’I’h‘—l L LE: EL.. .
P‘i{rp ';G &:}_c; :JE-: E
:[i_ ’-é:'r“-';l...;.. ' EE "
Brame” Cegner ¥
I=
Fug  A-d

-

dymamn goes hARn,
£ current from thyough the dymemo B ermudl,

prepares bo vibrare the muvable concact
paint Pz of the consiant valtage relay.
When the dynanwe revalubon gets
mgher, the contact poinr Iy SepETALEY
Irom Py wich electrie magnetism of the
y.a coul amd the held current from the
circwT of the Jyrama E terrtunal, feld
corl, F rermunal and reaisiamce Ry amd
when the contact point Pa comtacts with
Py, the currone flews dhrough ther cncu
of dynamo E cermunal, ficld <ol F
rermunal, Contact poinie Py, By Thia s
repealed accordng i vibrabon of the
contact poant Py and the dynaimo Termanal
voltags 1A kept evemly and continues

chargimg

. e —
i :I : R
; y -"‘1 I‘%E EJHE
VA ¥, :- 1 =F
; Ii . g E EE
!_ .- o . o d
;- g © -
P Oyrama | Bagulater

H

Fip d-8

revolunon gers soll highet, the movable pece ia drovwn and

5o that current alinost does oot flow
A the Tesult, the cont-

Ar such a hgh
thes dyname tersmmnal

The gperanon of thas e 15 called 2 lugh
spood operation and the adjust voliage 1e
wolled 4 secondary voltag:,

When Lhe dyname eevoluaon goes b
gnd chargng caparity reduces, the vallage
pobwesn the termunals, M- L, alaa lowers,

As the Tesult, the clecioc magnenam of
Yy coth woakens and the comcacl point Fs
frxed with the movahle pecs CBn ROA Cobe
nouc contact with Py and changes w Py mde
and hohts the lamp mdicaling wm geneeatin.

When the 1gmloh ewstch 8 nuemed off
srop Lhe engioe, the lamp poes o end Ll
currenl 7o the field coil 12 suspe nded,
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(3} Operauon of Mloc Lamp Relay

As shown m Py 4-2 | thoa 12 made up with the contact porncs, P, P and Pg.
THe concact pnt By 12 on the movable side and ususlly makee canract with By .
Berwecn the ternunals, M- E, the movable prece 12 deawn when voleags half of the
baltery 15 added and Py fixed to the revable PEce separdles (oo Py and makes
caomtact o Py, When the voltage bamwern W - E terrunals 1s Consplosmely Teducred,
P. makes contzct wich Py sgain.

The voltage between N - E teyningls noceaRaly for Py oo make concact with P, s
“Por-off veltige" and that I, changes from Py o Py s "Put- o voltage ©

2. Adjngtment

[y Check Adjusc Value of Constant Volege Belay

Connecr the hutlery stmost charged
tn tull as shown, and make the dynamo
revolubion with 4,000 rpme.

When che valiage of tus Tione 30
14 ~[5%, ar t5 all right

Fig. 4-7

(2) Check Voleege of Put-aff, Put-on Pl Lamp Relay

e o, Firsc, put an the lemp with cun-
nectian az shown in Fug 4 -4 amd reed
the valtage berween N - E by putung nff
the lamp monmg the valt sphe poant of
e rubtung realatance, This 1s & put-off
! vl L
A ' From chis seate, move the rabbing
* : résistence volt-split poinr and lower
T the voleage and read the voltags when
a the lamp frares
ok ] : Thir 15 4 put-on woiltage,  [F the
: Put-aff voltage 18 4.2~ 5%, 2% gnd the
Sl CHIEELEE bl Pul-vm voliage 15 0. 5~} 3V, 1t s all

Frg  #-8 tight.

(3 Adjustment of Gap {Conslant Valcege, Mlot Lamp Relay)

The woltage adjuse values of te cangtant wiltage relay and che pulot lemp velay
MmuEL be a5 shown 10 Fig. 4 -9 .

- |[RY-



Constent Voltame: Belay Ge~-LD g9.7~0.9 | 0.3~0 4

Pilot Lamp Relay 0.&8-1.1 oh~l 1 BE~-L.1

E{.

Auxiliary
lead aprin

(41 Adjustment of Yolege
Pur-aff voltage of che vunsanc voltage relay and priat lamp Telay.
Aljust the volrage by bending the slpper Up and down, Bend ypward oo

hoighten adjuzt value and bend dewrward v lewer adjuar vajue.

- G-



14 ITEMS ON HANDLING

Prof b tuon

{1}

{2}

(3
(4}

L3l

{6}

(7]

(8}

(9}

(am

{11

Resison

When mououng on velucle, paliah (he

comtact pownts Qi both sides removing

BoUnC, FUAT o oul,

Make zure the enpne ade piceh and
dymamo suhke patch of the front cover
are well Gtled togethor.

Be auvtémuve to the kelt 1ensicn.
Regulator 18 acaled wilh lead.

IT the smal i6 Temoved during the
cliim penied, 1he ciaim will m-
walid.

If the &prth 13 oot carpectly set,
the adjust value will changy.

Comnect the dynamo and bateery with
full accenon,

Make: sure the whole cioeut 15 com-
Pletely compased.

Change wiring with full atenron,

Do not uge the tugh voltage escer
such a2 megper,

Engine room must be ke n the
condition af ecandard ys e

Da ot aepapate the baticry terminal
fdynanye A rermunal) during driving
vehue e,

- 19

Wheo the hatery poles sra con-
necred 11 réverse, large current
flows (rem battery 1o dynamo,
resulting i damages of duode or
lead wire.,

When alter the engine stareed

e dypame 1s magneozed from
[he gnibon swiech, ag thal 1n-
correct wirimg will resull m
hampering magne paaion @and then
Eencrabion.

As diude 1s Byl n, the diode will
b damaged with high voltages

Because rlere s diode which will
deterivraie or be damaged wirk
temperature higher rhan the normal

Separavon of The cermiinzl causes
serge voltage wilhin battery and
damages dipde,




(1)

(14}

L4}

When cleaning with steam cleaner,
do ot cxpose dynamoe o 318am
directly. When washing with weter,
dynmamea musl be free (kom recklegh
poaat of water,

When the batery 16 guickly charged
witll the quick charger, ti: lead wire
or regulaict A terrmunel (dynamo A
rerounal] should be diesconnecoed,

Fut the key swirch off when the cogine
18 10 B Stog @XcepT when portcuiarly
needed.

[f the dasde 13 mostensd, the
performanse will be lowered,

Scrge valtage of the quick charger
will alao damage ducde.

When the key Wil LE o,
MAEnENT current always fluws
on the held conl and mughl dam-
age the dynanwe and ofbn iy se
cver thscharge of battery
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TROUBLE SHOOTING LIST

Exceasive sleciric load,

a- 2 {hver-charge of banery

1.

Z,

3.

C

Conatant voleage relay adjugt voltege
1% toa hugh.

Congrant voltage relay conl breaksge
Cx rare shwrt.

Constane voltage relay ool siraght
TEAIRE@ANCE breakage,

Constan; voitage relay fow speod
sle contact pobl edberence.

- .

Trouble & Cause Remedy
- L {wer-discharge of batery. S —_ = = - —
1. Slackmcas of fan helr Adyuaar
2. Earth or breskage of staror conl Repait or replace
3. Breaksge of romr coul Replace
4. Mel-contace gf brush apnd slep ring Replace brush, cleap
holder
5. Mal-funchon of tiode Replace as a get.
Adpest voliape of constant volage
relay 12 low, Bcadjuar
7. Mal-contact of low speed side contact
pPont af constant voltape Teady Polish comtact poant,
E- Adbercnce of hgh speed side contact
pPmni. Eeplace
?. Shorrage or unfitness of elecrrolyte, Add dig1lled warer,
check 5.07.
L. Mal-function of barery pale.
(shexr citclut) Replace or repair
11 Mal-comisct of battery termoai Clean, reoghten terounal
12. Mal-Contact o breéakage between Hepajr
igntion switch and relay 1G
rermunal
13. Mal-cantact or brezkoage between Repir
regulagr Forermunal apd dynamo
F terirunal.
14, Check powar conaumed

Readjusr

Beplace

REP\L“I:'E '\. W

Heplace




L Conetant valtage relay tugh speed
Ayde: comcact pount mal-coniace.

4. Breakage or rare shart of pilot lamp
relay.

7. Mal-conace of pict lamp relay
contiacT polnt.

B. Mal-function of regulator earth.

9. Mal-coatact or breakage horween
regulamr N termunal #rd dymema
M termunal.

Morgea of Cyma o

1. Mal=-funciion ¢f bzaning,

2. Mal-tunction of doshe.

3. Earth or rare shoet of stutor conlb.

Polish comtacr podnn
Replacs
Pohish contact puant

Adjusl

Bepairc

Rapladce

Replece duwde ar a set.

Replace
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STARTER MOTOR

Type
Yoltage
Chutput
_SI:L;.mg cu;Em_[ '-'a[ag&j T
Lock wrgue
Type of il gear
Mutriber of tookh on pion. gear
Humber of wwnh oo ning geet

Amendrent imet of short oimensiog
on 1AM dia. fpimon sided

Amendment LUl of shorg difrensoan
of sheft dia, {rear end)

Cap between ghall and burh (pmon
s1de)

Amendment Linul dittoed gap
Gap testween shaft and bush (rear end)

Amegdhient hmue dimoed fgap

Amendment bt of deflecnom oo
ehalt

Cuter did. of commutafor
Amendiment Lermee of short dimension
Mhrroend degree of real carcle

Dutioed himit of pelariced wear

Bush lengch:”

Amendnoent lamut

Brush epring precsurc

Jromm

S1l4-72
12 vols

Less than 500 amps. (9.5 vals, }
Thver .9 Fg-m

Bendey ryvpe

9

140

0.0 rom {0004 15}

0,1 mum (1. 00 10, )

O D380, 095 mm (. 00150, D03E in. }
(-2 mm (0. 00& 1n.)

Q30 076 onm {00012 -0, 00830 1.3
0.2 mm {0,008 1n_}

0.1 mm {0 O 0.}
2 mm (0.8 10, ¥

005 mann (0. 002 i, )
0.4 im0, Did)

9 mm (0. 36 .}
0.9k 0.1

Construction amd Operation

The swareer motar 18 & 1,4 horscpower sliding 1veroa oype electric motor
for use m starting. The tmotor when rwunted on the engine 15 on the front
TIghr sode of the fransmuessian with e puruon gear directly Cppnslee | the ring

gear

The condrruchon of the gtirter mowr 12 eitlar to thar of he EETIETALG

but Liffere only 1n that 1ts armature chafr extends out backwarde with & Prcn
group wnatalled an the end & showo an Fig, | & 2,

The coonecton diagram for the grarter is shown Fig. 3.

The starter awirch 15 2 key tvpe combindd with the 1gution swIch. By
Wrming ewitch 1o the night direcnicn, the celay en the magoehc awich move o
permut current to Oow o the glarler and cause the aTmeture Co RETE Mroiog

suddenly,
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N
Contacter Mhagnetc switch ta -
4 ; Flunger Y
ATrmature - — L E
- [1ka p Shuir Jever

Fig I Mognehc $fl Type

After advancing abgur L4 mm, the piaen corgletes the meshing iata the rng gear
ard drives it wilh & powetful porgue, The direcuion an which the pimon moves 15
from the and of the shadt oewards tee amErter brackel, thus redocong the bombog
turque.  After the engure starms and 1e spoed becomes greater than the na-loal
speserd of The amarter, the pouon i kicked back to unmesh and return coota former
pos L,

Surting ewlech  Contacrop

] mel col
L ool
% hl‘l::r{‘: KeturT 6pring
E‘E' i Shytre lever
.E“ Pioron

Ring gear
Armature Pacn aleave speiog (L)
Pimumn sleeve Spring(2)

Fig, 2 A Vraw of Starter Sysiem

Dperational Precautions
Tl inarruclims [0 be obaerved when stertmg @e cnging dre a8 follows:

(13 The smarter should be securely mounted on e engne apd ehould A ahow
amy looseacss,

{Z) The starter ewitch should be operated properly and shodld be TElSABE
immesdiately when the engioe starts.
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FEn

4

Excepring 10 excremely cold wearher, the engipe ahould normelly scarr
wittun 19 seLomids . .

The starcer sWitch should oot be operated when the emgine 18 Tunmng-  IF the
cryane 11]s to start, allow tme for the piuen to come (o rest before urmng
th: Bterter swilch sgein

When the engine falla co atart after turmung the starter key for over 10
gocomda, do not continue tucneng the key bime after ime but toy o sayve the
kFattery. In twe caae, check for te cause of the trouble amd coroect s that

the emging will sarT

Checking While in Operation

(i

(3}

With a Fully charged tarery and wich che lamps hghoed, che starter switch
15 ueal., [T the lamps become dim, cspecially when the enzine docs noo
start, the corrent 1s fowing thoough ihe starec moenr conl but for some
Tenson the armaure 19 not Wrohg-  Capefo]l check rhould be mwads sunee the
slarter pimcn mEay b locked i the Aywheel »1mg gear aod umahle to rewwm,
a trouble uswally vaused by turmamg om e stacier while the engine 18 stall

TULIngE.

When the erarter awitch s urovd up and the slarer mator 1o1ls o uro
slthough the Lighte remain brighe, the ewich should Bret e checked. [t

lhe switeh 1% an sanstaciory condinon, then che condition of oll the Termunal
ard gTound connections of the harery, amerier ewitch aml slacker are checked.
[f the sLATLET amolor Tuns ot s mevenment 18 slugmsh, 1b mmihoates egflher a
high resistance dur to boose conneciion (b the stareer creut or a hodly dis-
chargad baticry.

[t efter che abowe crouhlea are correcied and the staveer fasls co oporate
vocasmnally and shows defecuve performance, L 1% due o inretnal defects

so that 1o this case, 3t should be diemantled and checkad.

Dismanlling and Disasmembling

(L
(&

(3
(4

{3
{a)

‘Ihe gTarcer cen be diamantled casuly by rentoving the two siwd nuts mpunimg

the atartet o the engine.

Lhe pwe stay bolts on the sStaricr veer cover L[rc:unr-gnl:l when mounted on Lthe
cngine) dre Temoved, :

After remeoving Lhe band cover, che brushee and lJead wireg are nemoved,

Ry properly protecting and holding the staroer body, the armanire gheft 1
pulled cuc,

[he armature and the fromt cover ace akeh ouc topether

T'o Temove che pumign group from the armatwee Bhaft, the cotter pn on the end
of the shadl as pulled out and by removing the pairuod oot the pmon group e

removed,

Imepecting and Ruopairing Parte
A

* "1T?m rame procedure as thar for the peocretur parts 1s followed, the pard be-
i.ng*::]ea.ned and mspected dfter which determinations are made as to whither [hey

can be reused o 1f rcpars or replacements are mooessaTy -

_iw_



(L

{2}

(h

{4}
{3

The prmian 16 Inspected for defects snd §f the tooth face | worn or the boath
edge 15 damnaged, the piuos shoold be replaced. Worn or brokep teeth wll
noc ably gake the geay mesh poorty ot will hasren the waar o the CPMINLNE
gear atd alao. pourly mestung gears will cause bendeng w the armanize
haft. Far thig L1yt teason, care should be [aken, whep InEpeckng, 10 alsa
check the flywheel and take remedial measeres 1f the FINE fear 18 found wotm
vz damaged  When the piiion e foupd defective, replaced the ennre IO
Eroup.

Whem mspecung the armabrre, check the armamre to core gap, sheft o
bushung clearance, bending 10 ghaft, et 10 the BEME MAnm'T 325 hat for
the pemerator and are corrected Lo the apeCciied innts, or the armature 16
veplaced. Special azttenoon should be FVED o che clearsnce berwesn the
Armamre and Lhe core 10 Gee that they are not contacting, and corrosien
found on the sutside sucface of the armature o the inner surace of the core
ghould be removed by polistung. and the surfaces pamnted whith rust preven-
tve ml.

The armature 15 mspacted and repured m accordance wirh the procaduten
cithingd for the generaror. Especialiy o IMprove or carrect the brush
tuntEcbng condinon, the brushes are resezied. At the game hme, the
brueh sprung are checked and arc correcred ot reglaced.

The imeul2uon oo the wires are carefully tnepected agd wires found with
weak or dameged wsulapon should bt replaced.

An armature found with aoe part gspecially damaged by burng should be
grrictly tested by the inealation rest.

Aspembling and Testing Stariar

Reassembling 1= performed by following the reverne procedure far disasscmbling,
All fncnosal pante are lubricated with mohiie ol (SAE 30} white the beaninga erc
coated with a small amount of gresse cireuit i e magmetc switeh apd causes the
Maln Curcudt Su ik the mageehc elecult o close. Releamng the startar switch e
e magnenc circt which algo opena 5,.

(1)

Cauzes for magnens switch ¢alliog to operete can ke divided intg elecincal
aod mechamcal soarces,
Cawses fur electmieal iroubles.

(A} Current faslure in magnenc circue.

When the wtartcr switch o preseed and the current fallg o page through
the: magmetic Sprcwit, Twet of the treuble v due to broken goldered connec-
bion berween the mapnene coal wire add the magnene ewitch (+) erounal,
Bnd defertive ground connechon from the coil wice @ the magoenc switch

body.

(B Defechve contact 1o mam circur 5y

When the magnetc circul ie satisfactory and Sy 15 clusing but oniy & srmall
current dowang dite o Migh contact rosiatance, and the cppoaie cage nf
switch 51 opetung bat S g remames ciosed, In either caee, the wouble

Lied in the faulty moving of the core or roughness of the conlacting pant
purtace. Therefore polighed the purface well, then the opérabon will be-
Cone sabsfacbory.
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Caugas for mechamedl rroublec. -
Faalere 1o operake 15 cauged 10 many cased by the pude shalt oo the moviog
core of the megnebic sWILEh malh ciroull 5y sucking against the cover Iwle
Correcuon can be made m us cage hy looscmng the cover SCrews (4 poces)
znd renghrening them so thit the shalr movee freely.

2} Precauaan

In removing oS tram the mapnetic swilch malt clrcutt wrmmsls when -
sralling or Teraviig cablea, the lower nut of the double nuts should Be kepr
wn & nghrened state winle unscrewing. Lf the lowetr mucas loose, e lertolnal
boke may turn tozether and ground the termundl 10 the cover gnd vanse damage

Siarter Troubles, Their Causes and Remedies

The Eallowing 16 & hsr of troubles which can be determuned feom che state the
gratcer 18 imstailed on the engne.,

(1} Starcer fa1le to turm.

The etgine 18 checked 1o see 1f 1c can be cranked by haod.

§f 1t camnot be crenked, the enpute 13 at fault and should be checked, 1010
can be cranked easily, the starier imeluding e wiring should be checked

and correctons made accordingly., '

Is the battery pun dewn?  Cheok the specific gruvly of the bacery fluel w
wese of ot 18 over 1,240 and recherge or veplaca the batery as foumd macosRary

All looee battery and ground cables
shatld bee cloaned and properly
bLrhiemesd.
{aimens grease or Gargoyle (BRE
Mo.1). All cord connectwons e
cavefully ughtened and special
amenuon given [0 the condibon of
medlanon, 1he assembly check
Lt meide by bestingy the: A(ATCET BB Fig § Torgque Teshng Apparabe:
3 single umit uming @ Tully charisd
battery. Tescz are made with a
arack:c kot rescer ar wilh the

apparatus shown in Fig, ¢ by which boalang ctrous s messursd, [0 thie
caac, the normal value showld be 0 9 m. -kg.

Copstraction of Magnetic Switeh uod instroctions

The magnctc switch 15 an apparamus when rhe ennne w bang srapted by ahafl
lever, serves 1o cloae the circomt between L batrery and the startér mototr, and
permte 8 large curtent o flow and actuate the slacker moer.  After starbng or
when the engaoe 15 stupaxd, [he ewitch sceves to keep Uwe CLrcull Open. The Pt LN00-
ples of operanion can be seen from Kig- 53 Closmng the starier ewiich 3 allows
the curTemt to flow through the magneudc,
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R Igrution ewitch

Coonect t@
Iy others

Starter molar

Battery

Far 5 Muageebic Sharier Ciroud

If chare a5 o ble 1 the magnenc cuircut, it should be corrected.

Foraymproperly contachng etarier brushed, the brushes eogecher wirth the ar-
mature ahould e clecked, anl corcrechons or replacement made as foupd neces-
Ly,

if abl of thu abowve checks with chelr eorreapondlng repnicy have betn made
and the starter stll faile oo operars. the trvuble can e assumed b be an the stareer
1tself 6o that it shouid be removed From die enpane and checked,

Thixs 15 exdesdingly rare bl ¢are should ki taken to see that the yTaFer pimigo
18 Tt locked o The flywheel ring wear. Cawces Like Hue ste ueaslly cavaed by
hadly worn gears neshung improperly and o the dofect 15 not oo gevers, (0 Canl be
remedied by placimg the gear slufe lever oo foucth rpeed and rockng the car beck
and forth to free che geare. if chis crouble 18 requently repeated, the starter
ehould be dismanced fyrom the engine for checking and ropaire.

{1} Starier luros but ste turmng power 18 weak and fals (0 s1art te eogine.
[f the trouble 14 due 10 a vun down batrery. loose lermunals, troubles i
magmene: shuft swirch, worn and soucking brushes, dirty and demaged com-
FMCArGT, 20c,, e Clwechng, aml repairs are made 1n the same manper ak
describad m the preceding cheprere.,
[f the: camer surfase of the srmamne 18 rebhing egamer the core, the sariet
should bee Lsonantled . thaaseembled and repatred.
Aesides the above, thera o2 the cage of the pruon meshing sroproperly. 1
the xrcuble 15 due co ehe pear eeth Beung badly worn, e gears should be
raplacad bur af 1r 15 due T the seréw guude on the punion shaft being dicey
and nat ailowig e uuon to atvence smocthly and cauamg impeopet
meshing . the shatt =should be cleaned god vled,

(2) Sterter exceeding Noisy WHEn 10 Gperaton.

The flywhes] ring gear 18 checked and of the eech ave deformesd, they should
Le repaired or the goar replaced.

Ratthng niee caured by loose starter sunting bolks are corrected by re-
aghtening the bolis.

Mrouae ceusod by hrushes ympraperly conaeting the armamre regqured cor-
reciing &8s thia condrbon not only produces misse Bur will hasten wear on
bwsth purts.
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Hmacs mede by The armature rubbiog agalnst the core while m operation 1s
cauaed by te0 large a clearsnce beowoen the artreture shaft and the hushin
ac the worn parls shoubd be ceplaced,  Wear betwesn the gnafr and burhing
15 due o lack of oul 90 that arengan Bhould e fmyven [0 propet [ubricaoo.
Lubiicare ance every talf vear wging good grads of machins ar owiile ol
and lubrtcate the parls \hrough the ol mpples,  The avownt Of o1l required
15 gout 0. 3 v For sach bracker.
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