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INTRODUCTION

This manual has been complied for pourpose of assisting our
distributors and dealers for effective service and maintainance of
the Neiv Model SP(L)311. Each assembly of the major components
is described in detail. In addition, comprchensive instructions are
given for completedismantling, assembling, and inspection of

these assemblies

It is emphasised that only genuine Spare Parts should be used

as replacements.
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SPECIFICATIONS

=)

L3Ny

Overail Length

3,953 (195.6 in.)

Vehicle Overall Width

1,495 (58,9 in.)

Vehicle Overall Height

1,300 (51,6 in.)

Overall Length

750 (29.52 )

Dimensions (mm)

of cargo space | overall Height 990 (39.0 in.)

-

o s v

o;’,’,’:‘f,"“‘,';.,‘,:'\:,"' e 885 (34,84 in.)

5.60- 14 - 4P

&,

5.60- 14 - 40

Venicle Weight

kg ()

920 (2028.3 11.)

Seating Capacity

Mas. Payload

Waight (ko)

Vehicle Gross Weight

1010 (2226.6 1b.)

555 01,225.5 1b.)

icle
withou load.

e

Rear

455 01,0030 1b.)

w




Valve Arrangement
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e o

v roaces
H T

OVER HEAD

2x66.8
(3,433 % 2.630 1n.)

Bore x Stroke e
Displacement 1z 1595 (97.32 cu.in)
Compression Ratio 9.0
Compression Pressure 12.7/320

& m) (180,61 in):




e Erglodn Prcasune 50/4000
ke fem (r (11,2 1o/in?)

Max. Mean Effective 10.6/4000
/et (x.pom. (150.8 1/in?)

e, 96/6000

B/ vpm. (5aB) /¢

Max. Torque 14.3/4000
meicy/e pem. (SAE) (103 .16.)

Length x Width x Holght mm

35 x 650 x 623
(25 x 25.6 x24,53n.)

Weight v

155 (341.7 15.)

Position of Engine

FRONT

Type of Piston

'AUTO THERMIC
TYPE

T ==
5 g [romee 2

k2= [on T

2 | Exhaust Open 58* B.B.D.C.

3 Exhaust Close 18* A.T.D.C.

[ omwaemy
e | 043 00169 m)

Stasting Method

MAGNETIC STARTING
STEM

Ignition Method

BATTERY COIL
TyPE

Ignition Timing  B.T.D.C./e.pom.

1677600

Firing Order

1

-z




Coil + Resimor
s | caRvso iséson- 1500
£z (03! RAG)
2 Manufacturer HITACHI (HANSHIN)
Tree e

H

T Akt

3 ||l Fimles dinhes VAGUUM t GOVERNOR
Tyee o6z (L49)

| $ |Manufacturer NS ToeT

H ToGYo (HITACH)
3 [roeeaa o 140551 m)
0rvos
G s /527~ 031 in.)
Type b N B 2 each
[ prr— wTAcHt
£ [rororte vaive pore 55 149 i)
S |Venturi size o VARIABLE
o Dt SibE DRAFT
o v PAPER TYPE
H Lecn
S [amatactorer TsuckitA
repTs DiApRAGH
& | Manufacturer SHOWA,KYOSAN
T3 | carcity o Fust Tank £ 5013 0.5, ga)

Lubricating Method

FORCED PRESSURE
TYPE

Torear
sy

il Pump Type

GEAR TYPE




§ _ [ on per ruer FULL FLOW TYPE
3% 5[ 0t pan Capaciey L s | 400
e Vaten cooL
- crosep TV
i [ CoRUGATED FIN &
H “TUBE TYPE
i
2 [ Capacity of Cooting Water e v
2 CENTERIFUGAL
: ot Water Pumy
8 | G TYPE
Toermonat PELLET TYPE
Type of N N e
5 [Votage v B
Capacity A.A. w
Type AC300/12 x R
Mamtaciurer aTsuBist
5 [Generating Method ALTERNATOR
E Now v 0
H
Capncity o )
Veltage Regulator [
= st
pe (MP10/1.2YR)
2 Macis ® (MITSUBISHI)
Volage & Pover  V-IP e
ngine- Transmission Mechanism ENGINE-CLUTCH
Bagios: T3 Mash 'TRANSMISSION.
z SGLE DRY D
ERE m{muuucom:nk
3




Number of Plate (FACING) 2
ki x130 x 3.
3 [ owan. < x cknens o |y SIS
Total Friction Area_em? 364 (56.42 in.2)
H FORWARD, | RE-
= = VERSE SYNCHRO-
& ee MESHED ON IST, 2ND,
e IRD, 4TH
H Operating Method FLOOR GEAR SHIFT
Fl 2| 5902
£ e 2013
= o 1312
an 1.000
Reverse 5365
60 x 63 x 59.8
Longth x Outdia x India.  mm PR LA

Type of Universal Joint

SPICER TYPE

HypoiD
3589 (OPTION 1.

B )
9 16/5 (17/5)
THouring Trpe )

Type of Number of Gear

STRAIGHT BEVEL
PINION 2 each

H e




o = T
= [ 2ype ot Reae ane e rLoamv
= bisc
Type
[ rear [LEADING TRAILING.
Lising Dimession (Fros)  sm | | 47-55167u800
E | Liniog Dimenion (Rean (5700 ek 6 1)
2 Dia. of Dise (Front) e [ 284 (111810
H T T
3 [ of Wheel Gyl (From) mom | 53,98 2.125 in.)
2 [ of Wheel Cyl. (Rear) mem | 20.64 (0,813 n.)
© [haux. ot Pressure kgjem? | 137 (1948..6 1o/in.2)
= SECHANEAL FOR
. REAR WHELL
£ e | wonrseas
£ [rowt prakig aven |
= India. of Drum mm 228.6
- INOBPENDENT CotL
SPRING

)




Coit spring i
Lenith 2 Width x Thicknsas - No.

12.7x87.5x290-6

Rear

PARALLEL SEMI
ELLIPTIC

Spring size
Tength x Width x Thickness - No.

1200x60x6 -2
sz

Shock Absorber (Front)

TELESCoPIC
DOUBLE ACTION

Stock Absorber (Rear)

[reLEscopic
BOUBLE ACTION

Stabilizer (Front)

TORSION BAR
TYPE

Stabilizer (Rear)

Frame

Type

X MEMBER

Section

BOX TYPE

Dimension Height x Width x Thickness

lupPER 75 x100x1.6
|LowER 25 x100x2.3




PORTION USED INCH SIZE SCREWS OR BOLTS

1) Screw for cylinder head fixing bolt (but bolt head is mm size)
2) Connecting rod bolt and nut
5] Stud and nut of cartridge oiflter
) Drain plug for water (but bolt head is mm size)
9 Ex manifld Ex. e fxing st and )
thers

o except engine unit
itered portion 1 mm si7e
Applied metric type [Used serow throads o
from B/#§ 040001 |inch type E/# ~ 40000|
Maine boaring cap Mz 175 72 - 130NC
Fly wheel (crankshatt Miox 1125 582 16UNC
Fly wheel (clutch cover) M8 x 1125 5/16 - 2408
o3l pan M6 x 1.0 1/ - 2008C
5/16 - 18UNC (stad)
Rocker cover M x1.25 T
ront cover 1/4 - 20uNC
Manitold fixing 5/16 - 230N

5/16 - 18UNC (Stad)

[Carburator fixing S8 =l

ater pump tsig bt 516  180NC

Water pump fixing stad 318 - 24unF
Fan biade 174 280NF.
Air cleaner fixing (support) 5/16 - 18UNF
Air Cleaner fixing (manifold 5/16 - 18UNC
Water out-let 5/16 - 18UNC
[Starter motor fixing 318 - 24unF
Distributor fixing 174 20uNC

el pump. 5/16 - 24087
oil ilter fixi 3/5 - 24UnF

i pump fixing (block) 5/16 - 18UNG
oi1 ~cover) 142 20T x 141

14 - 20T x 251
7116 - 200NE

[chain tensioner 174 - 2008G
Cam shai gea 3782 16UNC
cranc puitey boie 58 - 18uNF
Generator bracket 5/16 - 2308F
Tranemission fixing 3/8 - 24unE

connection with the alteration of the screw threads from fnch type.
pporting ribs for R type engine is altered
oic

i sianiardiing the screw tredds (o & type cngine (1600 <0 has
Sadh At e AT Ak B o o e 101t
E/4 RC40001.

©



Tnci Metric
318" s MD x L2

Nominal size (inch) Nominal size (mm)  Pitch (mm)

Serew threads

Bolts front cover to block.

st and vt water i

Bolt water pump to block

Dok faa wi) ahepmtos 9 mcm
o

38 - Ml0x L5

o)




Stud and cap

i rocker cover Max1.25

Bolt water outlet to cylinder head ...
(R-Sports)

Stud water outlet to cylinder head ..
(R)

MIOx 1.5

38 - MI0X 15
Stud and nut bracke (R)

77167 MI0x 1.5
56— M8 x 1.25
/167 MI0x 1.25

5

1600

0 1
11 b i 10, B i

rocker bracket bolt,
hole of the rocker bracket is changed

Bolt fan

e LAt~ M 1.0

[



ENGINE

COOLANT RESERVOIR PUSH BUTTON RADIATOR

IDLING ADJUST SCREW

Engine R iype

Gylinder N

Valve Overhead
Displacement 1595 cc

Bore x stroke mm 87.2x 668

Max, HP  SAE 9676000
BLH.P./ b

Mak, torque ke/rpm 14,3/

fa000

(103 te. 105)

Gompreasion ratio 5.0

Compression pressure 12.7/320
kg/eme(r.pom.) (180.6 15 in2)




HORSE POWER (P)

MODEL R ENGINE PERFORMANCE CURVE
= e 3
T i
he &
g
g
%]
ho
z
— e,
g
oot
— [ o
§
T 16 20 25 2 32 % w0 5 3 8
REVOLUTION (rpm) x 10°
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MODEL SP(L)311-U
RUNNING PERFORM.




ENGINE-LEFT SIDE



LUBRICATION
Circulation

© ubricaion s used throughent the unit and s provided by

sear pump o
et i e e orsahonss; a0 1 dbbvan e o
S e g e s 1
through internal ofl ways.
The con-

mall amount
evaluion of he camanat

iming chain and gea
the tirming cave the o rerarnes via & drain hole back o the cil

1R type engine (laf side)






Removing the Filter

A\ mew filer carridge should e changed afe (et 2,000 miles
(3,000 km) aad then cvery 10,000 km aiet his.
< filter forras part of the ol galery of the engin
« element of oll flter 1s scaled In the containes ab & ualt, It can
enulv removed by hand.
ke care ot o lowe he rubber sealing ing
€ filter cartridge is sent to the oil

ssage in the
crankshaft journal, crank pin, cylinder bore, locker arm, camshaft
Journal and chain tensioner, and finally returned to the oil pan.

The oil flter is provided with 4 relief valve. If the temperature of
Lublicant ofl is low at starting, ol viscosity i i the filtration

resistance of the oil filter element is large caused by its choke up, the
Felief valve will be opened with pressure ditference to bypass oll.

Removing the Oil Pan
The sump capacity is 4.1 litres. Drain the oil and replace the drain

et screw bolts which are insericd (rom the underside of
from the bottom edge of the bell

securing flange, and the lower bolts
ey

n
housing. he oil pan from the engine, taking care not
the joint washers in the proces:

Removing the Oil Pump

Remove the oil pan and pick up strainer. The bolts sccuring the oil
e lomg sngh e focirs s py ot Cibbonse:
a Unscrew the bolts and

Teiova the purns with e arive



P .
/ (.



Refitting the Gil Pan

Clean out the oil pan by washing it with gasoline, the care to remove
any traces of the sediment before refitting the oil pun to the engine. Py
paticular attention to the oil pan and crankcase joint faces, and remove any.
traces of old jointing material. Examine the joint washer and renew it if
necessary. The old joint washer can be used again i it is sound, but it
o adviable o i 4 new one.” Smear the faces of the fond with grease and
it the joint washer.  Lift the ol pan into position and insert the setscrews
o the fange tighting them up svenly-

Reassembling the 0il Pump

OIL PUMP
Performance test 22 1tr (5.8 US. Gal.)
minute at 2000 rpm (pur
Eresente s o3 W)
Engine ol SAE 20, temperaturs
70°C (151
e Satas Locksd
Vacuum 3,94 in Hg (100 mm Hg)
Gear back lash 0.25-0.3mm  (0.010-0.012 in)
Clearance e
0.04-0. 11 mm (0. 0016-0. 0043 in)




Wb,

Pin-coner
ot i

Washer-lock
Gasket-oil pump to cylinder block
Bolt to fix oil p
Washar-sick | to ylider ok
pindie, ariving, oH purep

Valve-oil regulato
Soringovatve oll regulator
Shim-oil regulator (1 m/m)

Fig.6 Oil pump & stainer

0



SERVICE OPERATIONS WITH
ENGINE IN POSITION

Removing Starting Nut and Pulley

nove the radiator. Slacken the dynamo attachment bolts and re-
move the fan belt.
Bend back the tab n the bolt ecking wather. Unscrew the sasing
vy ....n. heavy duty "Shock typ
b Viows in sn anti-clockwise diraction will alacken the nut.
Pl ol crameabat puliey

Removing the Timing Cover

iing cover is socured by st-screw bola, each baving. 5 shke-
proct washe
“Tne spring washers are immediately below the bolt heads
Take out the set-screw bolts, remove the cover and its joint washer
Corm the AL i o1 dainds s ik s Besekiag e ol

If damage doc
Vuriaces betorehand:

Removing the Timing Gear

timing chain is endless, and it is necessary to remove both the
crankshait and camshaft gears together. Before doing this, notice the
timing marks on both gears and their relationship to cach other.
Draw off both the gears a litle at a time, first removing the crank-

A8 e gears i withrun care mas b taken st (0 Lo the packing
washers from behind e crankehaisgear. Between the camahat
e Vo Fabar i il s e e o tameloecs sad snmuren eilent

has been lost by secpage.

i



CHAIN MARK

Fig. 2 Position of refitting geors with the chain

Refitting the Timing Gear

placing the components of the timing gear is largely & reversal of
el Teoseass ak epeni atareion SEomA e et v s ol
ing points.

e engine crankshaft untl the keyway is at T.D.C. and the cam-

it e crankabas and comsbattguaes Ino e respecive shadts find-

ing tho key ways against each posiion of ke s shown n Fig, 2. Ensure
hm siming macke wpmoeite alons 1 ine,

he gears into position, ensuring that the keys are present in
kcywuyl on the shaft, - Epare sgain that the Hming marhe on she genrs

e to cach other and in line,
“Tac same number of $hims taken from front of the crankabatt must be
replaced unless a new crank oF camshaft has been fitted, case
Shmabavarile st far LA TigARutiiE B4 Slicmidnl it wTociat
gauge. To adjust the alignment it will be necessary to vary the number

il



Fig. 3

Valve Rocker Cover Removal

Remove the air cleaner. Unscrew the cap nuts securing the engine
lifting brackets. Remove the rocker cover and the cork joint washer.

Removing the Rocker Assembly

Drain the colling system. If anti-{reeze is in use, use a clean
container for the fuid if it is o be used again.

It s necessary (o drain the system and slacken the cylinder head
elis bcause our ofth rocker shait ixing belis alao secure the
cytinder head.

T AR T
and allow water to find its way from the coooling system into the cylind-

‘Notice that under the right-hand rear rocker stud nut is a special
locking plate. Completely unscrew the rocker-shaft biacket nuts and
remove the rocker assembly, Complete with brackets and rockers.

L13.



Inlet hrome steel
Exhaust Snittor 2112
Valve timing:
Inlet opens 20 B.T.D.C.
Inlet closes  56° A.B.D.C.
Exhaust opens  58°  B.B.D.C.
Exhaust closes 18 ALT.D.C.
Valve clearance Inlet &
xhaust 0.43 mm (0,017 1n)  Hot
0.525 mm (00207 in) Cold
Dowel angle 500 - st
Head diameter:
Intet vatve 42 mm (157 im)
Extaustvalve 32 mm (126 in)
Valve seat angle inlet &
exhau a5
Valve face angle irlet &
exhaust 140301
Valve length (overall) 109 mm (430 im)
Lift 8.5 m (0,335 i)

Dismantling the Assembly
© dismantle the rocker shaft assembly first remove the grub screw
and locking plate from the rear rocker bracket.

Remove the split pins, (It washers and spring wahers from each end
of the shaft, Slide the rockers, brackets and springs from the shaft.
Unscrew the plug from the end of the shaft and clean out the ofl way.

“Tne twa end rockers may be dismantled without the whole rocker 8-
sembly being dravn out Tl may be achived by rning the ngine by
hand untid No. 1 push rod reaches it lowest po

nlock fhe ppet adjusting acrew snd serew 1t back as far s it wil go.

ithora e ot il e Aoeing A vherd oad Sida ths rackes o
the shatt.

Semedimes the valve sping willhave tobe slightly compressed by le-

ing a screwdriver under No.2 rocker, thus allowing the end rocker to
Clde Sif the shatt ensily.  Repent the procedure for No.8 rocker

g



Reassembling the Rocker

On reassembly tighten the pedestal bracket securing nuts 2 little at

+ vill have to be redrilied and the bushes reamed
embly on the shaf
‘The rockers and spring must be replaced in their original position
on the ends of the shaft. Remember to replace the racker shait locat-
ing screw and lock plate.

Replace the spring and flat washers with the split pins on he ends
of the shat.
Ehould be i the

:ms 1o be faulty, they must be renewed otherwise oil leaks will re-

Push Rod Removal

the valve rocker assembly has already been removed all that re-
e i for theputh o to b Lfed o "They may o he oter hand
be taken out without detaching the rocker ass
ncn s ais claaser ad veat sorer,
Stacken i he tagpt djuning screwe o hir Ll exent: then uing
epre

e winl

the tappet cups.  From here onwards, reassembly is  straightiorward
reversal of the dismantling process.

Adjusting Valve Rocker Clearances
Remove the air cleaner and rocker cover,

e
pet adjusting screw to disperse the film of oil from the push
Failure to follow this procedure will rasultin 3 wrong reading being taken.

s



the engine aver by hand (Starting handle) until the push rod stops
:.u,..., "the vaive is fully closed.

‘adjust, invert a screwdriver in the adjusting screw slot and slaker
the Jonk muk, Taen insers 0-017 pm. fesler gauge btwoen i face of the
racker and the valve stem. Raise o lower the adjusting screw until the
correct clearance is obtained.

T o ok it 02 recheck the clearance.
important to note that while the clearance is being set, the tappet

of xhe Valve peing adsusted must be on the back of the cam, opposite to s
peak.

-6



ROCKER MECHANISM

TAPPETS
Type Masshroom
Diameter 12.673-12.684 mm(0. 4985-0. 4993 in)
Hole diameter for tappet  12.700-12.718 mm(0. 4990-0. 5006 in)
Tappet length 57 mem @24

ROCKER MECHANISM

ah v
mmu Lengeh, 196.6-197. dmm (7.74-7.77 in)

ut (at conter of rod) Not to exceed. 0.2 mm (0,008 in)
Diameter 70 mm (0.27 im)
Rocker shaft: length 398 mm. (15,67 i)
Rocker shaft diameter (0.7865-0.7874 )
Rocker arm hole diameter 20, 020-20, 033mm(0. 7882-0, 7887 in)
Arm & sbattclearance 0. 020-0.054 mm. (0. 0008-0. 01z n)
Arm lever ratio

CYLINDER HEAD
Removing the Cylinder Head

Drain the cooling system by opening the radiator and cylinder block
arain taps.

One is s

ated inlet tube at the backside of the radiator and other at

the rear right-hand side of the engine.

it should be drained into a suitat
D

cken both the rtaning cipsan hehose conncing e radiator
1 the tharmostat houging and remove the

Extract the thermostat h
and thermostat,

2 ueing i s

S




move the aircleaner, carburetor, rocker cover and the inlet and
extaust manifolds.

Detach the high tension cables and remove the sparking plugs, also
disconnect the water temperatare gauge connection (rom the thermostat

=
ke i he ocker assembly not forgeing to slacken the xternal
cylinder head bolts at the same time.
Witharaw the pash rods keeping them in the order of removal.
w be lifted of the cylinder block. To faci-

When iting the head  direc pall shuid b given 20
et the ‘nead 15 pulled evenly up the studs. Remove the cylinder hen
s

Decarbonizing

Remove the cylinder head.  With the valves still in position remove
the carbon from the combustion chambers and the valve faces. Leaving

£ the exhaust valve heads are coated with a very hard deposit this may
be removed by using a chisel shaped piece of hardwood.
Remove the valves, and using the wire brush clean out the carbon from
e i et and xpaut ot
Blow cut al tracesof carbon dust with compressed s ox ype pum,
and finally clean the ports with gasoline and dry them out. The carbon
Should now be semoved from the piston crovns. Rotate the engine until
he petontobe worked an it 1 T.D.C. _ Proiect the ther oyliner bors
from e ety of carbon paricls by puabin a on-fuly rag i tre.
1ng & chisel shaped piece of hariwood: . Carefully remove the car-
bon fromhe plvion crums, A ving of snonen shovld by ol noand the
periphery of each piston, and the deposit round the top of the cylinder bore

Short runs will require this attention more often than those used for long

Removal and Replacement of a Valve

Whilst the cylinder head is removed the valves can be taken ou
To dothis compress the valve spring withthe spscil valvs spring compre

18-



Valve Grinding

Before replacoment of the eyli
bl e examined o7 igns o ising o7 bur wmn»mm distortion.
hese conditions are present, the valve seats must be recut bef

 the valves, whilat distorted valve heads should be

renewed,  Only the minimum amount of metal should

. the valve face should be
in with & suction type

neared ghily wih grinding past and i Lppe

grinding tool. ~ The valve must be ground to its seat
motion. A Tight coil spring interposed bm«“u- the valve head and the.
gere il auast considerably when lfingthe slve in order o roie the
Face to.a different position. This should be done frequently to spread

the rinding compound evenly.
T 1s necessary to continue the grinding process until an even matted
surface is produced on the seating and the valve facs

On completions the valve seats and ports should be throughly clsan-
cd with gasoline soaked rag, and dried, and the subjected to a compress-

4 air blaxt, The valves should be washed in gasoline and all traces of

grinding compound removed.
VALVES
Valve head diameter
n 2mm (1.6 in)
2mmo (126
Valve seat angle il 50
Valve face angle inlet & exhaust 14°30°
Valve length (overall) 109mm (3,30 in)
Lt B.5mm (0,333 i)

S19-



 the valve clearances, and finally check them when the engine is
not hot or cold, The cylinder head bolts may pull down slightly more after
the engine has attained its normal working temperature, in which case the
valve clearances will have to be chocked Again and resct if necossary.

ettt nlt and xnaset manii

it the carburetor and reconnect the control linkage. Refit

advance suction pipe 10 the conmection on the carbureres; but do no o thi
stage refit the air cleaner or it will have to be removed later to check th
valve clearances. Replace the rocker cover taking care to fit the cork.
gasket correctly.

Place the thermostat and its housing in position and secure with the
2ot e Racom it vt mpie e g e 0 -

Ensure that the radiator and yiindes block drain tapes are closed, and
Fefill the radiat

‘Clean and adjust the spacking plugs and reft them, clipping on &
N vl e e flygs et o oo
Clip which securcs part of the electrical whiring harness to the side of the
head

The ignition can now be switched on and the engine started. When the
normal operating temperature has been reached switch

rocker cover and i the aie e
i1 he engine i unaing check hat th water hose comnections ana
Son 1t o 40 ao Joik Thghten s

OVER SIZE VALVES (STEM) AVAILABLE

Totake Valve | Stem diameter
Standard 13201 12900 | 8.7 rom (0.34 in)
Over size 0.2mm (0,008 in) | 13201 12901 | 8.9 mm (0.35 in)
4 mom (0,016 in) | 13202 12902 | 9.1 mm (0.36 in)
Exaust Valve | _Stom diameter

Standard 13202 12200 | 8.7 mm (0.34 in)
Over size 0.2 mm (0.008 in) | 13202 12201 | 8.9 mm (0.35 in)
0.4 mm (0,016 in) | 1320212202 | 9.1 mm (0.36 in)

Refitting the Cylinder Head
Ensure tat the cylinder head and cylinder block jont (acen e clean.
Jlinder head gasket is marked "Top" so that it will be placed

tight.

B e pasn ot “Aptaceing ther in the positions from which they
were taken.

“Screw back all the tappet adjusting screws. Replace the rock
e o vapuring e fnger ght. Evenly ghten
The eylinder head bolts 3 little at a time, finally pulling them down with &
torgue wrench set to 45-50 Ibs. (¢, (6.2-6.9 kgm).

-20-



10,

12]
13
1
15,
16,
1.
180

e
s.

Gamshatt

Plate-locating, camshaft

Ring-rubber,

d size)

5
20,

2.
25
24,
25,
26,
27,
28,
29,

31,
32,
55

-2

Retainer-valve spring
alve

Brachet-rocker shas tapped)

Serew-set, rocker shatt

Spring-inside, valve rocker

Rocker-valve (R.H.)

Nut-valve rocker

Serew-adjust, valve rocker

Rod-push

Lifter-valve

Pin-split, valve rocker shaft

Spring -outside, valve rocker
asher-rocker shaft



Removing and Replacing the Tappets

Remove the cylinder head assembly and withdraw the push rod, keep-
ing them in their reapective positions 20 that they will be replaced on the.
same tappets.
akie out the camshaft from engine block, then pus
Srom the top cf the cylinder block with one of push rods
in same location
Asacmbly is 4 reversal of above procedure. It may be necessary o
insertthe appets from nsid of cylinder block Fie e

ot the tappet
also keeping them

Fig. 2

saz



Fig. 3 Intake manifold

CYLINDER
BLOCK

Fig. 4 Exhaust manifold

s
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Piston and Connecting Rod Removal
Drain the colling water from the engine and radiator. Drain and re-
move the oil pan {rom the sngine, then disconnect and remove the oil
Strainer.  Take out the pal nute and cap nuts from the big ends and with-
draw the caps.  When used parts are replaced after dismantling, it is

To ensure correct refiing mark the cape and comnacing rods on the
sides to identify then togeth

The ‘st conmeting Fods must be withdrawn upwards through
the cylinder bores.

Release the connecting rod fxom the crankshatt side and slowly push
the piston and rod upwards through the cylinder bore with the wooden
bar.

fote: 1t may be necessary to remove the ring of carbon or lip from
the top of the cylinder bore with a hand scraper to avoid risk of piston
Fing breskag

smove he assemby from the top o the ciinder vk,

Check ihe crankpins for ovality with o paie of micro meter caipers
and xarmine the beating Surface for scoring, sither dctect will necen
tate the removal of the crankshaft for regrinding.

GONNECTING ROD

Mate: Steel forging
m.m.. foerss
enter 152,45 mem

i end bearing

Material Thinwal, steel backed clevite mtal £ 170

wideh 24.1-23. o5 09409 m.

Thickness 100 1sosmm  0.0591 - 00894 in.
Diameter of big end

housing 55.000 - 55.013 mm  2.1653 - 2.1658 ins.
Big end wideh st mn 1309 L1539
End pl 0.2-0.3mm 0,008 - 0.0
Clearance crank pin

and bearing 0.023 - 0.052 0,001 - 0.002 in.
Piston pin

(reamed in position) 22.010 - 21,997 mm 08663 - 0.8662 in.

CRANKSHAFT

Material [steel torging 62,941 - 62.96 mm.
Diameter of journals  [Sec Fig. 4-2
Diameter of crank pin
End play .05 - 0.
Main bearing clearance (0,025 - 0,068 mm
Deflection (RUN-OUT) |0.03 mm

at intermediate journal]

62,941 - 62,96 mmm

62,941 - 62.96 mm

-2~






MAIN BEARINGS

Material Thinweall, steel bicked, clevite metal F 770
upper & tover)

Number of bearings

Width:

Front and rear, 28 mm 5
Genter. 33,90 - 33,95 rom 5
Bearing thickness  1.827 - 1.835 mm s

T shelpearingare somovble by fand._ The bsrige ¢ renirs
e e

ailable are S.T.D, 0.25, 0.50, 0.75 and

Fequired and the kinds of siz

Fio. 5

2.






PISTON
Replacing Pistons and Comnecting Rods

Insert each piston and connecting rod assembly into the cylinder fror
which in was taken; it 8 casential that the split in the skirt of the piston
is positoned towards the camahait,

it inscring piston using tol (Fig. 3 ),
piston with the wooden end of a hamme:

handle, until the piston is cleat of the p
(ow push the piston down the cylinder block until the big end of th
connecting rod just protrudes through the botiom of the cylinder bore, then
position upper half bearing shells.
N Lower bearing has the oil holes, there by ensuring
sufficient and it 18 of the greatest importance that the corresponding oil hole
I the bearing shell registors with the oil way to provide an unobet
passage.
o connecting rod nto the crankpi taking care ot o injure he
Insert the shell into the connecting rod cap; position the
ervcrous and Hghton with 3

).
eck the connecting rod big end

ditficult to tarn, und: nd
and examine the shell and seat for
dirt Before e

ing always apply a little clean oil to
the piston surfaces and into
eylinder bore.  Never file the con-

necting rod caps or their mating
“urfaces as this creates ovality in

Removing a Piston \
v the clamping bt from 5 °

Rem
the small end of the connecting.

and push out the gudgeon pin. 5 o

ton at 30°-40°C.  When reassembl-
< Fig7

pitch bolt is not damaged.

-0



CYLINDER BLOCK (11010-14600)

Grade Number & Dimensions STD. Bore

m8ine | §0.008™™ | go. nlq'"'“ 80.029™™ [ 80.039™™ [50. 049™™

Gylinder bore taper
Difference of each cylinder bore
wer size piston available

Less than 0.0008 in.
than

0.25,0.50, 0.5,

Cylinder head surface warpage
limit 0.1 mm, 0,004 in.

Torque wrench setting:
Cylinder head bolts
Rocker bracket nuts
Gonnecting od bolts
Main bearing cap

6.2:6.9 kgm  45-50 fe. Ibs.
Lihai Bita i

41862 kgm Ibs.)
i o (st . ey

PISTON

i LO-EX Aluminum ALL

aterial
Diameter of piston skdxt: Measured at right angles to the piston pin.

Standard size (12010-13611)

T D I

Over size avilable  0.010, 0.020, 0.030, 0.040, 0.050, 0.060 i
(0.25)0.50, 0.75, 1,00, 1.25, 1.50 mim.

05 o1

79,985 o o
79.996™™ [30.006™™

Bt e

0.025-0.043 mm, 0.001-0,0017 in.

1-2 kg with 0. O4mem fecler gauge
(2.2-4.4 Ibs. with 0.0015 in. feeler gauge)
Allowasle difference of

gross weight

Connscting rod. Within 5 gram

Su-



CYLINDER BLOCK(A)

S32






CYLINDER BLOCK(C)
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PISTON PIN

Type Full floating
(Snap ringe at both end of pin in piston)

Pin it (6o piston pin
hol Thumb fit at 30° - 40°C. 86° - 104°F

Diameter 20.987 - 22.000 mm  0.8657 - 0,861 in.
Length 3 2874 in.

Fit clearance (pin and TIGHT 0.01 mm TIGHT 0.0004 in
connecting rod) LOOSE 0,018 mm  LOGSE 0.0007 i

PISTON AND BORES

There should be a clearance of 0. 0010-0. 0016 in. 0. 025-0. 040 mm. )

PISTON RINGS

The top piston ing gap should be 0, 010-0. 016 in, (0.25-0. 40 mm. )
when checked in the cylinder bore. ~ The clearance of the second and oil
Fings in their grooves should amount 1o 0. 0060, 012

in. (0.15-0.30 mm).
1 the piston rings do not travel to the end of the cylinder bores a “lip
is eventually formed due to wear.  This may be checked with a dial gauge
I this §5 not done there will be a tendency to nocy
caused by the top piston ring striking the
wailable in. 0. 010 in. (0.254 mm. ) 0.020 in.
mm. ) 0.040 in. (1,016 mm.) and 0.050 in.

the
e ficing, note that
the second compression is
tapered type and oil control
ring i el type processed
by chromium plat

35



Withdrawing Camshaft

itoned by » locating plate held by thres scrows and

camshatt is posi
oo vashers. ” Note he positon of th small ubrcating i
T 1aaring pate whisa Yepsics el o6 86 e Sk o B ot

End.play o 0.08.0. 28 mm (. 009-0. 011 in) 4 Somvelled vyt thick-
ness of the locating plate, and can be checked with a dial indicator set a-
Bainst the camehat gear.
Before withdraving the camahatt the distibutor and its driving spindic
push rods, will have to be removed, Remove the oil pump and ite drive

Shats, and tke off the tining eover and gears: . The sogine {romt mosnring
plae s o accessble and may be removed by wihiravin 0
and locking plates. dynamo swinging Li

Take out the setscrews securing the camehett xnmn. ot S
camshatt can be withdrawn from the cylinder block

CAMSHAFT BEARINGS

White metal bearings, with steel lining are used for the camsha,
They can be taken out renewed when necessary, it being usual to do this
when the cylinder block is being reconditioned.

‘The bearings can be removed by drifing them out of their housings.

When fitting new bearings care must be taken to line up the oil holes
with the corresponding holes in the eylinder block.

Tap the aew beasiogs 1nio position and fears thera to give a ruraing
clearance of 0.001-0.002 in. (0. 025-0.051 mm. )

Refitting the Camshaft

B4 wereene o o e e AL, Ghes M i
taken align and engage the drive pin in the rear end o
Camehats with the slof in the ofy pamp drive chatt,

Main Bearing Caps

Remove the flywheel and clutch.
Take off the timing chain, the ol pan and the engine rear plate. Unlock

d remove the bolts securing the main bearing ¢aps of the cylinder block,
2150 the bolts securing the timing chain cover at front of cylinder bloc
en fitting new bearings no scraping ey are machined

to give the correct running clearance of 0. 001-0. 0027 in. (0. 03-0. 07 mum. .
Hane

.



Fig. 10 Comshoft & volve geor



Remove all traces of dirt and

nd
the camshait side of the engine.

B

Crank shat for 3 bearing

Grank shaft for 5 bearing

38



3 main bearing rib

nain bearing ribs
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CAUTION

Never fille the bearing caps to take up excessive play as this will cause

ovatity.

‘Aluays cover the bearing surfaces with engin oil when they are re-
placed.

Do not forget to refit the thrust washer. The main bearing caps are
held in position b = and lock washers. Pull the set-screw up
tight with a torque wrench set to a loading of 7580 lbs. /{10, 36-11. 05 kg ).

hen refitting the main bearing caps tighten the conter one first, Al

I it s tight remove the last cap tightened, and examine the bear
its seating for foreign matter.

Check the crankeiafsend play by means of Gl gavge:
be 0,002 in-0. 006 in(0. 05 mn

This should

Clean out all oflways in the
mp and the sirainer
Ensure that no parti-

98 Sbenog ) s AR a e soEtee eI csTen v

Fig. 14 Removing o Moin Bearing Cop & Extractor

Ss0-



Adjusting the Breaker Points

crank

To adjust the breaker points,
handle unil the bre,

ine engine crankonatt

& properly, can be de-
the inspection pointer located at the diaphragm if, as the

engine i# being run, this pointer moves when the engine speed is suddenly
changed, the advancer is satistactory.

THICKNESS GAUGE

Fig. 15 Adjusting the Point Gop

—a



ADJUSTING THE IGNITION TIMING

The ignition timing is adjusted to 10 degrees before top dead center

just breaks when the piston of the No. | cylinder is in its 10 degrees be-
Tore top dead center position for compres timing lamp s used,
is 16 degrees before top dead center at idling

In'he caseof marks which arenot eveny speced, pointers indicate

10 deg. 15 deg. and 20 deg.

DISTRIBUTOR

potitions befare top dead cente

Type

Ignition timing (ldling)

Ignition timing advance

Automatic advance

Vacuum advance

Firing order

Point gap

Contact arm spring tension

Capacity of condenser

D407-51

B.T.D.C. 167 with timing light, engine
600 xpm

A iming angle by th kinds of gasoine
ctane value.)

Automatic advance by the centrifugal weight
‘and vacuum timing control.
Governor start advance at 400-550 rpm

14 - 16

e Sdrmace gl
1800

Start advance at 4.7-5.5 in.(120- 1omm)His.|

Maimum advance anle . Crank shlt
9-12° at 12,6 in. (320 mm)

1342

0.45-0.55 mm  0.018-0.022 i
Sor234 Hitachi, 35°-61° Mitsubioni
500-650 gram 18.6-23 oz,

0.20-0.24 mfd,  0.20-0.24 mfd.

a2



PoNTER

1 Checking the Ignition timing
Adjustment is made by the following procedure.

First adjust the distributer to the correct gap as described pre
viously.
2, Tarn the crankahait gradualy unil he top dead centor mark

(Fig. 1) on the pulley perifery coincides with the mark for 12
o mrl v il e

10 dag, before

tioned position, the No. 1 piston s in its posit

top dead centex of compressio

3 Nexh, inerting te drving shat of the disribtor at an anle o
engine, engage the gear on its lower and with the gear on the

et s ssscruly place the slo of the o .,“w

drive of the upper end of the shaft somewhat to the left, At this

Ui, s S A e e ak T i e e

4. Adjusting the direction of the rotor so that it engages the drive

shaft slot, mount the distributor to the engine. At the same time,

e brosker must b i 4 poiton when i1 Jetbening t opn
these conditions do not coincide, they are made to do s

Epr



slghiy urning e disiribuior by nly. To determin the posi-
ton when the breakes point is just begining to open, turn on the
ignition ey bod ek e s oo e )5

way from the eylinder head: and torn the body until spark jumps
Serass the

The off-set slot position of the drive shaft when the No. 1 piston is in
i remipreshiet sy e e e

5. Next put the distributor cap on and clamp it securely with the clip.

6. To the No. 1 spark plug connect the cord from the terminal to

iich the arm of the rotoris pointing.  Thereatter comct the

terminal cords to their apark pluge n thecounter-clock-w
order 50 a8 to obtain & 1-3-4-2 firing ord:

7. Upan completion of the wiring, cover the distributor with  rubber
cap engine should now atart properly.

dinarily, the pointer of the octane selector is set at its zero

g
during the ignition timing adjustment, If the actane number of the fucl be-
ing used is low and the engine knocks, the pointer is adjusted to the right(R)
to the optimum advance angle.  Conversely, ctane number i
e ol sttt w LA AL, O it bl
e aupont (o £1i4g. o€ e duteibuiar asgte sad 0o 5 g F the s
Ly,
When  rmingLamp it et the sindard seving s 12 deg. befors op
dead centor with the engine idling (600 -620). In any case, the op

adjustment 1 that in which a slight knocking 1s heard when, with the ca
running at low speed in "HIGH" (TOP) gear, acceleration i+ applied sudden-
.

s



FUEL SYSTEM

The fuel tank has a capacity of 43 litres and is situated at the rear of
the luggage compartment,

The fuel pump, operated off the camshaft draws fuel {rom the tank
and forces it into the carb

£ float chamber. A large and efficient air
Cleaner filters the air supply to the carbur

FUEL SYSTEM

GASOLINE TANK

Capacity it (12 Us. Gal)

Fig. 1

a5



1
2

5
i
5
6
7

14

Ansty-tank, fuel
Gasket-drain seat
Plug-drain, fuel tank
Gauge-unit, fuel tank
Ass'y-tube, inlet, fuel tank

Asa'y-cap, 1

Hovecivel {ack (e tub tofiler)

Clamp-hos

Grommet-rabber

Grommet-rubber

Asa'y-tube, ventilation, middle
king- vzl\hhuon b

Hose-ventilation tube, lower

Hove-ventlation ube, pper

a6~

- 2 Fuel tank (432)

Ass'y-band, fuel tank
mounting

15, Screw .
16, Washer-lock
17, Nat
18
19, Nat
20, Bolt
21, Washer-lock
22, Washer-
2
2, ctor
2.
26.

it
27. Bolt-band, g

“connector to strainer
Ass'y-cable, fuel tank gauge

tank



Sttated on

he top face of the tank is the gaug o remor
secure the unit to the tank not foregetting

hat it is in position and undamage.

This s cssential as the joint between the tank and gauge unit must be fucl

When Gasoline Fails to Reach Gasoline Strainer

fuel fails to reach the g
1 the aperation of uel pump 1s known 1o be sath

strainer when there is some fuel

the delivery of fuel at the strainer,

Loosen the connector at the fuel intake of the carburetar,

Check to see if gasoline
disconnecting the connector of

&
can be easily checked by
ing with compressed
tank end blow the pipe again and

air toward the

with dust and dixe.
e pipe and biow-
Then from the

pipe is clogged

direction of the
<

an the
o many cases the tp of gasoline intake pipe of tank uait s clogged

with dust and water.

The
shod bn ,k.m by removing

K to see if the g
et lhc fuel surface.

tandard position of the bottom end of th

apart m.,., the bottom in order
tank bot

Fig. 3
Wiring of fuel gouge

hex with cleaning of 0
the dr.
oline pipe of

e pipe, the interior of the tank
o i e Vit o i
the tank unit is 50 bent as 1o fail

 pipe is about 3/4 in.
to prevent its sucking up sediments on the

not normal, remove tank unit
and adjust the bend of the
eck to see if the vent hole of

and dixt, not supplying air to the
tank,
According to the degree of vac-
sam within the tank, fucl cannot
be drawn up even by the operation
o vl
o be sure to clean the air vent
e
1 should lose the cap and
substitute a wooden plug for it,
a his sometimes wi

nessed, the condition inside of the tank becemes (e anme ss hough 0

were scaled up.

Always use only the standard cs

g



Operation and Repairs Fuel Gauge
s shown in Fig. 3, the fuel gauge consists of the dash unit and tank

The dash ait, whichis intalled n the insirumen panel, hte o by
metal that maguesc forces comrol the movement of o hesper (iron piace)

On the tank unit, & contact arm slides over a resistance in response to
the float level.

As shown in Fig. 3 i the ignition ewitch is turned on when the tank is
empty, electic current will flow from the battery through the ammeter into
tank unit, and then through the contact arm to the ground.

he coil is then magnetized, attracts the iron picce, and the indicator

y.
s the float is raised and the contact arm moves, tank unit increa
esistanc in e cecult and thus the current which faveld throngh ol
then, this time, both contact arm and coil, and finally to the ground.
of the coil can be balanced, with the indicator
.

1

dctiecting i she divection of P

Troubles with Fuel Gauge and their Remedies

When something is wrong with the readings of the fuel gauge, first
disconnect the wiring at the unit and, turning on the ignition switch, ground
and unground the terminal end of the said wiring to the body of the car.

with the defect existing either in tank unit itself or in poor ground of this
unit.

he test mentioned in the preceeding section, i the indicator does
ot swing but it moves (moves to E) when the dash unit end of the wiring
from the tank unit is grounded, the wiring between the dash unit and tank
unit is defective.

Thercfore rewiring or repairing is required

16, ‘when indicator fails 10 swing but sparking is obaerved when e
atistac-

i,
paring doss no occur, the wiring, which i tus indicated 0 be
out of arder, should be repaired o replas

a8



rect readings of the indicator probably means that the height
PEtpipey Sy

In this case, adjust the height of the float by bending the rod.

Trouble with the unit are difficult to repair 5o it should be replaced
by 2 new unit.

In checking e tank unit, be sure 1o fnser  fuel gange n the cires
setween the battery and the.

Sa9-



TWIN CARBURETOR(HJB38W TYPE)

Fig. 1

1 STRUCTURE AND FUNCTION

Float Chamber
nt from the fuel pump gets into the float chamber passing

i e fucl in the float chamber alvays keeps
a constant level by operation of the needle valve and the float. The needle
Valve is made of special steel with high hardness and endures long time use

without wear.

Venturi Control System
he suction chamber is installed on the upper side of the throttle chamber,
in which the suction piston operates vertically
‘On the o9 of the wuction piston, load of the venturi down flow i transmit-
ted through the suction hole and the underside of it passes o the open air
through the air hole and the air cleane:

50~






he suction piston automatically makes vertical mov
b o s s a2 e o g of
suction spring.

When the throttle valve is widely opencd and much air s sucked in,
the load on the top of the suction piston increases and makes the ventur
wedely open.  When the sir is little, the load is small, then the ventur
sl apens e

it of the suction piston and strength of the suction spring
solucted o0 a8 e veabor, opeaing will meet with any sunatag contiions of
the engine.

in'order to heighten acceleration the oil damper s provided within
the suction piston rod and prevents the piston from an abrupt openin.

Fuel Measuring System

Fusl sent rom the foat chamber epout ito the ventrl through the
gap between the nozzle and the jet needle by the pressure generated a
the venturi.

The jet needle is installed under md moves
vertically in the nozzle together with the suction piston. The jet needle
i tapered a0 that the gap between the nozzle and the jot needle varies
and automatically changes flow of fuel. Form of the Jet needle is deter~
iesd 0084 to sty svry coniton o mevarent.

i of the suction piston and measurement of fuel at cach condi-
o AL gk G0 95 ok o £ sk il

Low speed operation Medium low speed operation

Fig. 3

N



Fig. 4
Full open low speed operation. Full open high speed operation

Starting Device
When the choke button is pulled out, the staster lever moves and pulls

down the nosale, then the gap between the nozzle and the jt needle 15

The throttle valve opens automati-

opened widely and dense fuel flows in.
<ally about 6 with the synchronized linkage.
2 ADJUSTMENT AND HANDLING

Adjustment of Linkage Movement of Throttle Shaft and Full Close
of Throttle Valve

2ea of the carburetor are used in parallel, when full close of the

throttle valves are not in accord,

Lever respectively and is connected with the lever of awxiliary shatt with
the connecting rod
(1) To adjust full close of the throttle valves of the carburetors on

Front and Rear sides, release completely the throttle adjust screws
on both sides making them {re of the stopper and change length
the connecting rod for the auxiliary shat on one side.

the con. rod on the Rear side at 70mm with the lock mut. (Over
alllength 86 +0mn, -Zmm).

=



(3) Tuen the turn buckle of the con. rod on the Front side and adjus
longi of the can, Fad on e Frons ide 80 4s e throttle valves on

(4) When the thrattle valves o Froat and Rear sides are in full close,
od upon the turn buckle diappeara, which can be fel by the hand,
When the con. £od on the Front side is 100 long and the return spring
onthe Rear'aide Istoo shor, he resurn pring o the Pront side

e,

(6) Connect the throttle wire with the drum.

Adjustment of Idle

sdjusiment fs conducied with the throute adust screw and he
P e e s p.

(10 Tighin completely he Wle aduat uts of the carbusators n the
Front and Reas sides, then etuen three turns and ighten 2-3 s
the throttle adjuat screw of the carburetor on the Front sH
s curung Beiiess o apess etet ot o obeasas
o the Rear side 50 a8 the end of it ia free from the stopper and do

ot

(2) Return the throttle adjust acrew slowly, then the engine revolution
slows gradually down and stop it just before the engine Fevolution
becomes atagnant.

() After that, selesse or cetighien the idle adjust outs of the carburetors
onthe Front and Rear sides the same s and sip them when the
engine revolution 1s the most speed;

P il bl i MR
and slow down revolution, then the stable idling driving can be

(5) At last, tighten the throttle adjust screw of the Rear ide carburetor
14 makes contact with the stopper. Becareful not to s

too 1 Furiher open the thettle vaive. - Adjastment of 1Hing

Wi afiect cansumption of fucl and acceleration.

sa-



Adjustment of Float Level

sviro the loat lvel, somors
the drain ug and Insert the evel I
Gants with the 1asi Aameter b

24mim from the top of the float chamber,  flasssumber

it is the normal level.

When the level gauge is not available
the following steps are taken for
adjuatment.

Measuring float level
1) Remove 4 ea of the s %

the float chamber cover, the float
chamber cover and the float lever

ne

()
tween the contact poiat of the .5 Adiustisgiloat loval
Float lever and float and the fitting point of the float chamber cover
to be 13 ~ 15mm as the standard,
(4) When the dimension is not Fights bend the point shown in the figure
for adjustment.

Adjustment of Starting Linkage Opening
(Refer to the Figure)

- N ApasT scnEw.
TORTAR DAL

Fig. 6 Adjustment for Openning degree ot connecting

ss-



Pull the choke buton, then the wtarict ever
moves and the nozzle is pulled down, while the
throttl valve automaticaily opons with lnkage
at around 6°, the most suitable opening for
Starting,

When resetting, (it the line marked on the
con. rod (c) to the arrow marked on the 1st idle

rting linkage opening can

( )

pEn—
|7

U Yyt eve

i

ol
[ ———

Inspection of Damper Oil

hen the carburetor is installed to the engine o the engine is over-

aves on the plunger rod, it Je
oil. Be careful not to bend.

the rod when the ofl cap nut is remove

56 -



1. Oil cap nut
2. Plunger rod

Fig. 7 Inspecting damper oil

Periodical Inspection of Suction Chamber and Suction Piston

r normal operation of the suction piston to control the venturi area,
it necessary to conductperiodical malatenance [o th suctlon pisien
the air is sucked in to some extent

o check movement of the suction piston without xemving i from the
engine, the following steps are taken.

(1) Remove the

(2) Push up the mm it the finger, the end of lifter will make contact

larger diametor of the suction piaton at about

“uth up the Iiter further, 1t wil make & stop with

L

toppe:
(3) When the lftes i ree of the finger, 1t returas with load of the liter
pring, then the suction piston also comes down and the stop pin

e front end hits against the fixed side of the venturi. This is known
by the sound.

it can be s
o advnsee thot Sestorias 18

¢t piston moves amaothly up and down ik that,
be in 3 good operative condition. This als

finger and droy When push up, the finger will el fairly

heaviy by actionof the it damper, bt it will come dow
Jout action of the oil damper. 1 o, it can be said
Conduct overhaul svery 6 months.

o i
to be in a good

T



3 DISASSEMBLY AND ASSEMBLY

Hloat chamber for HIB38

and assembly.

must be paid for disassembly E

Fig. 8 Knock Down of 5.
3 Suction Chambar

n Fiston

Disass'y and Ass’y of Suction Piston and Suction Chamber

(1) Remove 4 ca of the set screw and scparte the suction chambes

(2) Remove the suction spring, nylon packing and the suction ploton
from the inside,

(3) The removed suction chamber and suction piston must be put on
cleas cloth placed on the leve top of & det . Dono mike

naadle sek scram b usiag the plars within 2eans {rorn s anoutdax
of the jot neecle taking care of not making scratches and slowl

iston results in malfunction of idling and oth u
periormances. Prope siing of the et necdic Shoulder

Level with the underside of the sucionpiston small
diameter as shown. Put a level plate st the amail |
Gameter and accord it to the shoulder of jo needle
and fix the et screw.
Fig. 9 Jet needle

ss-



(6) Clean the suction cham-
ber and suction piston
with fresh gasoline and
Hlow them with air to

the cause of trouble.

B
Figs 10 Swing dr Nl

Disassembly and Assembly of Nozzle
(1) Disassembly of Nozzle
Disassembly of the nozzle is simple, but the nozzle sleeve,
and noszle sleeve set screw are hard to reassemble, %0 that do fiot
knock down these items of possible.

washer

A move he saster setun spring and the pins, 4 4 and
{the con. rod is also removed for F side carburetor), and then the
Ghirta tevce.| N, Looasa e ol st semove o6 Raltioe,

Ken off. In this case, every care must
be taken not to injure or bend the jet needle remained.

B.  Remove the idle adjust nut and idle adjust spring.

Remove the nozzle sleeve set screw and take off the washer
and nozzle sleeve.
el measuring jet of nosle is the most important part of the
processing of the nole is carried on very prudently

The fu
carburetor and
Glean the nozzle with fr

and strict inspection is conducted.

asoline and blow it with dry air.
(2) Reassembly of Nozzle

A.  Set the suction piston and suction chamber first, Set the

jet needle in the suction piston and remove the oil cap nut and do

not add damper oil.

=



B.  Insert the nozale until it hits the nozzle sleeve, when close
he. ...c...,.. piston in fall up to the position the stop pin hits the
side venturi.

Move the nozzle sleeve and determine the postition of it 50
the jot docs not hit the jot needle.

this state, push up the suction piston by the finger and

e e o
until it hits against the fixed side venturi with a slight sound,
tighten the noszle sleeve set screw somewhat firmily.

B. | Remove th nozsl, et the idle adjut pring a idle
nipple and tighten the clip in full.  Be careful not to twist the
Suel pipe and tighten the clip at the swollen part of the nipple.

F.  Install the starter lever with the pins, 46 and 5

s o AL e S WhSLy st e
starter spring.

G When & been complated, make sure whether
ihe suction piston drops smosthly:

(3) Disasscmbly of Float Chamber
y
the order of disassembly described in the chapter, adjustment

(4 Disassembly and Assembly of Linkage
Do not deform each parts in processing. After the reassembly s
the synchronized linkage is o operate smoothly.

4 INSTRUCTIONS FOR BALANCING TWIN HITACHI
HJB-38-W VARIABLE VENTURI SIDE DRAFT
CARBURETOR

Method @)

(1) Remove air cleaner

(2) Disconnect thottle connections of both carburetors
(3) On the front carburetor (nearest radiator) set idle screw so that tacho-

diameter, and place at open horn of carburetor, and at your ear.
Listen to'sound of air entering carburetor
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(4) Move to second carburetor and follow same procedure of listening to
und is exactly the same as the
1€ not, then adjust the

B the tachometer has changed, you must move both
scxews until you have both carburetors hissing the same tone

You ha
(6) We will now proceed to adjust and synchronize the fucl flow of b

carburetors. the front carbus
ith the engine running at 600 RPM, 1ift the piston of

carburetor 1. (This will make or inoperative.)

If engine atalls, then you must richen the front car! il it

il kep the cngine running as i i were iing oy twe ylinders,
Fough but & steady beat

e procedure or lifting the piston on the front

y
your tachometer; if so, go back to step and correct your idle to
500 RPM.
o Nec, adjust your theottle Jinkage comectingthe carburators with the
il shatt mounted on the intake manifold.
Adjust tho angth of threrle ik »e that it wiil snap i place without

changing RPM on the front carburctor

Do this same operation with the link to the back carburetor

Your engine shusld now run smostbly, providing the rest of v

angine 19 properly tuned, Such a6 vavras, polote. Pluge, Soateaber,

e Uit foming properly se.

Method @

(1) Warm engine to normal operating temperatures

(2) Turn the idle adjuating screw clockwise until closed, then turn the
screw about three turns.

(3) Turn the front carburetor throttle adjusting screw clockwise 2 or 3

Back off on the rear carburetor adjusting screw 30 it is off the 510p.
(4) Then start engine.
(5) Torn e ront ot ajunin sere ani-clackuies i engine
-+ about 5¢
() Faneon e aagasing screw surne aithar et o right st engina
s evenly.
@ |rm= ration o engine is 1o fast, lighly adust the front thrtle
adjul engine about 600
® »o.m;u, e e b screwaagainviocsss
(9) Set the rear carburetor throttle adjusting serew 30 it is on the t0p.
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Method ©

balancing multiple carburetors

£ you have an instrument £

(1) Warm engine to normal operating temperatures.
(2) Remove air cleaner; disconnect linkage.
@) nt for balancing over throat of o%e carburetor.

=3

dually tarn down until
(ot intransparcnt tbe rises o o near, any gradvating mark line
(Tube to be kept vertical while in operation.)

5) Without changing ,.o;m;,,, of the adjust screw, place the same

) n
armaretor ihsottle stapeseren”
level as the above 4.
back off the throttle stop .
 an instrument for balancing to that carburetor, then
nen carefally reconnect linkage
4 1a increased just enough 30 the carbur
rer Locking the acceler-

ing control 2t point that will nt et th lnkag (o the carb-

The linkage may then 4 and adjusted by us nstrumer
g il a e ants i e tmena fossmes o9 o miriat

ing the 1ing screws

Sz






Serew 45, Lever-throtle

eher-spring 46, Washer
Nut-oil 47 NS e
Packing 450 Spring-hrotte sduatscrew
Plunger-oil damper 49, Screw-throttle adjus

asher -oil damper 50, Spring-starter return

51, Washer-5 4
52, Plate-connecting, "B

V1256 55,
«Eiterpaten 54 Lever-choke
Spring-piston lifter 55, Bolt
36 Washer-

4
needle 57, Washer-spring
12] Screw-sets jot needle

15, Nozle 9. Rod-connecting
16, Sleeve-nozsle . Pincotter

17, Serew-set, nozele sleeve Washer-4 6

18] Washer-10 ¢ | Steeve-"C"

1. Spnnz-lﬂlcnd,ulllcrcw 5. Washer-spring

20, Serew-4

2. Washer-spring

22, <ot

23, alve Spring-throttl

24 Cover-tloat Plate-connecting,

25, Gasket-float chamber Pin-cotter

26, Screw-set, . Shaft-throttle

27, Washer-spring Avs'y-drum, throttle

26, Ass'y-float 72, Clip-throe wire

29, Lever-float 730 Serew

30, Shatt-float lever 74, Armeshatt

31, Asy'y-valve, necdle 75 Arm-throttle adjust screw
32, Washer-10 76 Screw

35, Nipple-fuel 77, Washer-tooth

34, Packing-12 6 78, Ass'y-rod, connecting

35, Screw-set, nipple 79, Turn-backle, connecting rod
36, Packing-10 ¢ 80 Nut

37, Pipe-tuel 810 Nut

38, Sleeve 52, Bracket-aceelerator wire & tube
30, Nut-sleeve, 83, Tube-lexile, uel pump to
a0 ciip carburetor ((ront)

1. Plate-throttle adjust i P eeies Tos pam o
32, Washer-5 ¢ carburetor (rtar)

a3, fieat 85, Clamp.

Py




5 CAUSES AND REMEDY FOR TROUBLE

For troubles in the carburetor, causes and remedy for them are listed
as follows.  When the engine is in disorder, there may be the cause in th

electric system, not in the carburctor. In such a case, check the electric
system first and then adjust the carburetor

Troule ca Remedy
eak, deform of float Replace
Dust on needle valve seat Glean
. I Slack of needle vaive Retighten
Overtiow) Defective seat of needle vavle  Grind or replace
Excessive pressure of fucl pump  Repair
Sucking air in fuel pump Repair.
Overtlow See the above
unction of suction piston  Preceding para.
Defect in nozzle return. Adjust
Excessive Wear of jet needle Replace
consumption |~ Wear of noezle jet Replace
of fu £ slow- adjus Adjust
ncorsect g of ot nestle  Adiuat
Incorrect adjustment of throttle
ive linkage Adjust
Throttle valve not full open Adyust
E Maltunceion of suction piston  Preceding para.
Defect in nozzle return Adjust
WAkt et [ Clog in nozsle or fuel line Clean
Power Incorrect fitting of jet needle  Adjust
Clogin needle valve. Clean
Malfunction of fuel pump Adjust
Nlfunction of ucton platon  Proceding pars.
Defect in nozzle retu Adjust
Wear of jet needle Replace
Incorrect adjuat of idle adjust nut  Adjust
Defectin Wear of throttle shatt Replace
Alr sk due o defctivep
between manifold and carburetor Replace gasket
ot o et of Bt veioe
linkage Adjust
Slack in throttle lever linkage  Adjust or repair

s



Malfunction of suction piston
Breathing Shortage in damper ol or use of

Incorrect fitting of jet needle

= sastos
Pt toed
P
ncorzect o
Maltneson of sosion piston
. R eson of wucion o
valtuction o e G e
eaction Incorrect centering of no:
e Bend of jet ne

Bend of plunger rod

66 -

Preceding para.
Adjust

Add. replace
Adjust

Preceding para.

Gheck pury

Gheck fod pipe
eck necde vaive

oo

Procediag para.

Glean
Repair or replace.



ADJUSTMENT & INSPECTION
OF ENGINE
‘The engine must always be operated in the best coniion,

ble
and for this purpose, periodic inspection and adjustment must be
tained in a certain order while in use 2 well at after overhau

Order of Inspection and Adjustment of Engine
(1) Check the cooling water: water level and extent of ilthiness.
(2) Inspect the battery: all connections, level of electrolyte, speci-
fic gravity of electrolyte and voltage.
(5) Tnspect the oil: amount, filthiness, classification and viscosity.
(4) Cleaning of spark plugs and adjustment of their gaps.

(5) Measurement of compres-

sppror. 162 bs.por. 10
in. (12.7kg/em?) at 320
p.

Measurement of pressure
Is made 1n the mmmg
o Fi

Meosuring compression press
by meons of 8 conpreson geuge

ning the starter motor with a fully charged battery, read the maxi-
mum pressure obtained within ons of the motor. This meas-
ible.

inder ditfers by 10 1b. /sq.
in. or more from that of another, the cause must be investigated.

Check and adjust the distributor:
If the breaker contact points have defective contact surfaces, dress
them abd adjust the gap to 0. 45-0. 55 mm,
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Also turn the cam of the distributor clockwise and check to see if
overnos can carry out advancing function,
(1) Adjust ignition timing correctly.
power timing lighi, he uncton of the governor can
ation of crank

running and advancing

BT DI 550 sy
(8) Inspection of fucl pump and gasoline strainer.
(9) Adjust the slow setting of carburetor.
(10) Ghecking operation o generator.
Rencrating condition and functioning of the cutout relay
s of indications of the ammeter

(1) Adjustment of slack in fan belt.

(12) Adjustment of valve tappet clearance.

Diagnosing of Engine by Means of Vacuum
Gauge and Combustion Tester

In diagnosing the engine,
tion of each cylinder can be assumed by
mesguring s compression.

smployment of & vacuum gauge,
connect it to the engine intake mani(old
and refer to Fig

il damage e ﬂmnvmnm. P

Fig.2
€ permitted to enter it Motor mester tester ovaileble
for 4, 6 ond 8 cylinder engine
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When a tester is o be used, make adjustments according to the
following tabie.

Suitable Weight Ratio

Conditions
(Without load) of Mixture

Low Specd Running

(600 . p.m.) 0420
igh Specd Running .5
2,900 . p.m.) L

Engine Trouble Shooting.

5 1 intended to b
and isolation of symptoms of engi

f assistance in the systematic analysis
¢ troubles so that the defective points
Tmay be accaratel traced snd sconemically ropal

) “
Normai coniion Whea shone (3 condition
Seke bemeen 10-in peportid

100 in i cagioe ' races.

m
aropaby sin.

@ @
e 1 s

Woen inice o

S



Fig. 3 Disgnosing engine by means of o vacuum gouge



REMOVING & REFITTING

xperionce has shown that it is much easier to remove the engine and

mission to be drawn forward, the radiator
must be removed by undoing the four securing bolts

Fig. |

Disconnect the capacitor lead at the distributor, also the high tension
and switch wires at the coil
Take off the dynamo lead and disconnect the starter motor cable at the
Remove the oil gauge and water, temperature gauge leads from their
minals and choke controls must be disconnected from the carburator.
Disconnect the fuel pipe
from the fuel pump.
Next, remove the e

assembly from engine
block upward.

Pipe from the manifold
atter taking off the shock
absorber.

Fig. 2




Disconnect




COOLING SYSTEM

RADIATOR
o Maccord closed type
Pressuris 0:3-0.dkg/em? 6.4-0.6 o/in?
Touet capaciy of coolng water 6.5 e+ (L1 U5,
THERMOSTAT
Type Wax pellet type
Start to open temperature 211.5°G 16162 3°F
Fully open temperature B0:15C 176 13F
Valve lift 9.5mm 0.374 in

cltstet conling eysem e of mlor mportance to cnaue the
aatistactory f the engine and it is therefore necessary
paticular attention 8 its maintonsnce. _Attention 1o e ciatly drawm 10
the procedure for winter months, if damage is to be ave

7

Deseription

cosling system v mainained by water pump circulaion, combined
with an aficient fan eooled radiator and thermonta
i s prevmeined and the eletvalve, Incorporated in e

radistor illex cap, controla the pressure at approximately "

T e one ies cap i the ernpentbare of the Golast s sbove
o ine ponas e ¥ v englns i sanaing.. Topping-up ahouid only b

quired occasionally to replace water lost through the overflow pipe.

Top-up when the engine i3 cold, and if possible use clean soft water
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1
12,
13

Ass'y-radiator 16

Cock-drain 17,
15,
Nut 19,
Washes-plain 20
Hose-radiator to wates pump 21,
Hose-radiator to cylindor head 22,
2
24
25,
26,
27, Washer-l
Ass'y-channel, radiator core 28, Hose-radiator to reservoir tank
support (upper) 20, Hose-breather, radiator
Channel-radiator core support 30, Clamp-hose
(lower)
Guide-air

Fig. 1 Rodiotor mounting



Fll to within 1/2" of the bottom of the filler plug well. Overfilling when
the engine is cold may cause water to flow through the overflow pipe.
The capacity of the system is approximately 8.4 litres.

Thermostat

In order to ensure maximum officiency, it is essential to keep the

engine operating temperatures within certain limits. To assist this a

bellows type hermontat s fitted, being locaed i the water oult t he
s of metallic bellow:
shroom vaive.

requisite temperature.  The valve should open under these conditions,
but i it fails to open 4 new unit should be fitted.

Overheating

ting may be caused by a slack fan belt, excessive carbo
deposit in the cylinders, running with the ignition (oo far retarded, in-
correct carburetor adjastment, failire of the water 1o circulate or loss

Fan Belt Adjustment

The fan is driven from the crankshaft by a "V belt, this also driv-
ing the dynamo.

A nw beltcan b fted by fras loonening the clamp bl (P, ),
which hold the dynamo in position, and moving the dynamo towards the
ngine.  Side the el sver the fan and anto the (an pulley

Adju

ngine.
belt should have 10 to 15 mm. slace between the generator and crankshaft
ey vhen the midspan is pushed frmy.

‘A% the drive is taken on the "V" of the pulleys it is not necessary to
have the fan belt tight; to do 80 may cause excessive wear to the dynario

st



and water pump bearings.  After the correct tension has been obtained,
Securely lock the dynamo in position again.

Fig.
Fan belt adjustment

Frost Precautions
recsing may ocear first at the bottom of the radiator of in the lower

hose connections.
in the hose will stop water circulation and may cause boiling. A

muff can be used to advantage, but care must be taken not o run with the
muit fully closed, or boiling will result. When {rost is expected or when
the car in a very low temperatare, make sure that the
strengih of the solutior o the strength advised by -
acturers. ongth of the solution must ined by topping-up
with antifrecze solution as ne Excessive topping-up with wat

Feduces the degroe of protection afforded.  Solution must be made up in
accordance with instructions applied with the container.

Relations of freezing temperatures of alchol-water and glycerine mix-

Top-up when the system is col

i Loclice byesi et e bt ot e s i
container and use again

Protection by Draining

On cars where antifreeze is not used the following precautions must
aken during frosty water o obviate any damage det o froceing of the

cooling system.
T bt 530 0 il s Coing el o ot

«
Both taps must be opened o drain the system and the car mast be on level
sround while draining.

16



The drain tupe should be tested . reguent nterels by nsertng 3
picce of wire to ensure that they are clear. This should be done imme-
diately the taps are opencd, so that any, obstruction freed by the wire
may be flushed out by the water. The draining should be carried out when
the engine s hot.

When completel drained the engne should b run or & timed minute
1o ensure tha ald water Tas been cleaned (rom

A ‘saliable notce shoukd b shen sifxea 1o the +odiator, Idicating that

the water has boen drai

Flushing the Radiator
o ensure eificent cirulation of th coslant and o reduce the forma-

thon of scate and $6diment n the Fadiator, he ayetom should be pe

cally flushed with clear running water, preferably before putting 1n

taps during draining o ensure that they are not becoming clogged with
sediment.
This method of radiator flushing may serve well, but in cases where
“furring” up is excessive the operator will find il more efficient
practice to remove the radiator completely and flush in the reverse way to
the flow, turn the radiator upside down and let the vater flow in through

. connection and out of the top connection.

WATER PUMP

-+ draining the water from the radiator, remove the pump w
rom the ylinder block by faking off th fun bekt and relensing the setbolts
with spring washers and hinge bolts to dynamo.

Removing the Pump Shaft Aucmbly EI

Fake ou the et pn from the st which
locked the shaft assembly to the pump body. Fig. 3

ide down and press out the shaft assembly from

‘The shaft and ball bearing assembly can be drewout {rom the body.
Thus take out e vaner Tlontig sesl and neal which serained 1n the
pump bods.

sante



easing-water pump n
i 12
: 13,

1

15,

Gasket-vater pump cover 16
Serew )
Gaskatwater pump, bock side ls.

by

Fig. 4 Woter pump

. Washer-lock
Balt

| Washer-lock






ELECTRICAL SYSTEM




SPECIFICATION

Alternator Mitsubishi Denkd (23100-13602)
Model AC300/12x2R

Nominal output

Conatant

Pole !ldc ‘ruund (minus)

Gonstant revolution
No loud ninimim revolusion 1000 rpm: down 14V (normal temp.)
Output current 2500 rpm. 14V 24.5A up (normal temp.)

2500 rpm. 14V 21154 up (high temp.)
1oL

Pulley ratio 5
Regulator Mitsubishi Denkd Co, (23500 - 1402)
Model RL-2B3
Type Tieril ype lea spring)
Element Gontant voltage relay. . Pilo lamp relay.
Gonstant veltage relay 3 contact point typ:
Primary side Secondary side
Adjust, valve 1a~15v tisv
Dynamo revolution 4000 rpm. 4000 xpm.
i Battery + resisting load
Load, 21,5 A ‘spprox. atieny

NOTE: Use battery charged in full.

Pilot lamp relay (3 contact point type)

Put-off voltage Put-on voltage

s2~s2v 0.5~ 3v




MOJOR COMPONENTS OF
ALTERNATOR FOR SP 31

et
| Aus'y-cover, front
Washer-seal

alternator to

| Screw
5. Insulator ! Bolt
Insulator 33, Washer-lock | bracket fix

7.




GENERATOR

Construction and Feature

Different from the DC generator, the AC generator turns the magnetic
pole and 1 making it generates 3-phase alternate current,
and reciti licon disde, (1) () anch hres, that are
buile within, and takes out as direct current,

h
out maintenance. Each 3 diodes are pressed in the rear caver and th
diode base respactively.

© Field core
@ Field sogment

® Field coil

D smate

Sectional View of Retor

Fig.2-1. 2
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he clp ring pressed n te'shaeis soldered at both ends o the field
e o et g

Tne pole of soton makes ut the magnetic clreut as shown i Fig. 1. 3
and a1 the poles are magnerized by doughast cotl.

Field coil

Tller?

Magnetic Gircuit Gonnection within Dynamo.
Fig. 2-1. 3 Fig. 21, 4

e armatureis of  three phase ¥ comection type and he slicon
dtote rectiies all waves e pull ou the 1 point and adds voltage

aving conducted 3 ecktication n the cireui of retay and
Conerai the votage eot of th pilt awp reay:

3i4d
25
Dynamo | Regulator ™ [
Gharging System Outside Connection
Fig. 2-1. 5 Fig. 2-1. 6
When the ignition switch is put on, the battery current flows in the arrow.
mariced direction passing through the dynamo E terminal, brush slip ring,
field coil, slip ring, brash, dynamo ¥ terminal, relay F terminal and G
terminal and completes the field circuit, It in difficult for the dynamo to
stand up only by residual ma of the ficld core, so that magnetization

m of the field
s mecessary until voltage rises to suit charging after the engine has started.

.



s becave he diode s uad and when the voltage t oL 4
o low, large proportional resistance shows up and current does not flow
ez the R oI ahicas Wk i el Vet i s vesten:

Disassembly and Assembly

Disa

embly

The dynamo is disassembled in the following order.

a
% The completed
The parenthesized is the part
namber for SP31
Fig.2:2. 1
b

Remove the brush cover
and pull off the brush,

Fig.2-2. 2
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Remove the cover of bearing and
Lake off the hen. bolt of shat

o injre the Fin when the mat

Remove the through bol igh-
ening bolt front cover and
cover, pull off the front cover and

e« vammee o wood or plastc
Wnecsnonry
—
=
—

-8 -



Remove th bl bearing trom

terminal, then the rear cover
and the stator can be separated.

Remove the rear cover and stator
Separate the silicon diode, 3 ca
Erom the stator coi lead wire,

Lip terminal, then the rear cover
h o mator can be svpurated

Fig.2-2.7
NOTE:  Wien temperatur within diode gear up over 150°C th dicde wil
lose. ‘..mmmg. o that wac the electric sron, 100 200W, for

the soldered portior

Remmove the diode st and brush

parts such as screws, washers
and bushings.

—m-



Assembly

Assembly is done in the reverse sequence of disassembly.

Always make sure the polarity of aliernator or regulator before re-
placing the diode either positive o negative.
or regulator is usually marked on the name plate o label which 15
tached to cach mot
the alternator or regulator shows the positive ground, the red
coloured diode should be mounted in the {rame of slip ring end and the
black coloured diode in the heat

Fig. 2:2. 9

Fig. 2:2. 10 Exploded view

Removal
move a diode, use a sultable tool to support the end of the

e, o heat sink, and push the diode out by using an arbor press ar

fra
shown the below.

Fig. 2:2. 11

8-



Installation

Support the heat sink or end

rtion
ress down peiectly the diode

in the mounting bor

ot el e

the diode.

Checking the replaced diodes.

Inspection of Troubles

A, Inspection of Output

Fig. 22,12

For inspecion of output, remove the dymama {rim the veicle and
o th mot

33 shown in Fig. 3. | and drive it i
ion ot owpt ofdyoamo withous emoving t fom the vehicle,
"Inspection of AC generator' to be published later.)

NoTE:
Use the battery charged in

£l up to the normal
capacity.

Fig. 23,1

Through the wiring shown in Fig. 3. 1, magactic current flows from

o the ield coil and read the revelutin.  Corzect revaltion i approx.
1000 rp:

load.
N, ncrease lowd resisance t the maximum and slmost tap floving
£ the switch. Then, raising the load carrent
vaiss: Oketaon i Lnstemsing sotset
current as revolution of dynamo increases. If there is no large difference
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No matter how the battery is over-charged or discharged, if the charg-
ing current is small, first make sure cither the dynamo or the relay is in
disorder. See the charging current by inserting the ammeter between A
terminal of relay and the batt

Diaconnect wire passing from the dynamo F terminal to the relay F
terminal at the relay F torminal and make the removed lead v
circuits at the relay A terminal, when if the charging current highly

ncreases, the relay is in disorder.

B.  Short Gixcuits on Diode "-" Side

It can b udged aa the il lamp doco ot fare even i he ey

sih o turned on. - Actually a trouble such aa “diode oper” is very rare

e et ot 106 poae s e et rave: Ordlmsiys thareate
Toany cases of "4 side short cireuit

G. Inspection of Diode with Tester.

a) Simple Inspection

Gheck between the terminals

Fesistance, the 3 diodes in the

diode set are all right

Fig. 2:3.2
Gheck betwaen the termical,

K- E same as above

When the same remult is s ciaine,

3 diodes are also all 1

However, when there 1s no disorder

checking will be nece:

Fig. 2:3.3

S50~



b) Separate Inspection

esisance with e teter betweanthe dode base commony ur
for 2 diodes and lead vire on over

When one s ahows low
there is no diso:

th sides are low,

e will be short circuit
e ot sides are high there will beopen

D.Inspection of Diode with Lamp.

2) Simple Inspection

Check positive diodes

Check negative diodes
T Jcomecton | vamp | memae | comection | tump | merie
b0 con comectrn | vign | coot S0l copco T U | o
e Pty e
o] ot [0t ot | et
T b s | @uiied | U

[T 2 I Soton] e

The soldering for the lead wires.should be performed in less than 20
seconds, as the excessive heat may damage the diodes

-9~



Gheck btween the terminals, A - N, as shown in Fig. 3. 6.
Gonnect with the Lamp (12V) in straight and put both ends at A and N
terminals alternately. On one side the lamp flares and on the other the
Lamp is off, when 3 diodes of the diode set are all right.

S



e step s taken between the terminals, N - E.  When the same

the standard, 1~ 2 diodes may often be opening, %0 that one by one check

1l be necessary.

e
e
r )

b) Separate Inspection

Fig. 2-3.9

Gheck between the lead wire and the diode set common with the other
 diodes o the rear cover with the lamp and batery. It o all gt if
e flaxcs and the other is off, 1f both sides flare, there is short
el e e e

E. Inspection of Field Coil

BB

Fig. 2-3. 10
hown in Fig. 3. 10, put the tester between the skip ring of rotor

and i there are 670, i o all sight. Make sure there 18 no cond

Fiom batween the rotor Vi ring and the sha

S93-



F. Ball Bearing
B it venld ol oo i st 40 ibricaion e s

G. Inspection of Stator (Armature)

) Conduction Test

I the texminal connected to the
* diode is not conductive with the

é,% stator core, that ie al right.

Fig. 2.3, 11
\ If cach terminal of the cofl and

the terminal connected to N termi-
nal are not conductive, that is all
right.

Fig. 2.3.12

b) Layer Test

Gonnect the tester cord o 100V wire, put the staor on he fest stand
and make the tester one tarn reading the ammeter. I there is short
ot e o vk o o et ey rence et s
ia no trouble, there will be no change.

94~



Fig. 2:3.13

H. Inspection of Brush

Wipe with clean cloth when oil or dustfs o the contact surface of
e bruh and s ring.

s T cave of DC genarator, seplace the brush when wear of
et the e e

S5 -



REGULATOR

Construction and Operation

(1) Construction

(2) Operation of Gonstant Voltage Relay

n the ignition switch is on,

points Ps, Py and the lamp flaze:

“Dynamo  Regulator

Fig. 3.1.2

siger



engine starte and

Fig. 31,5 m..-“-w..-., P, and Py,
el iratt dnd Y
kept evenly.




eration of this time is

L. =

Fig. 3-1.6 Contact with 6 and ¢
B viae and lights the ara tndicat-
ing non generation.

. the ignition switch is turned off to stop the engine, the lamp goes
out an the curcent o he Seld ool 10 snspemion.

(3) Operation of Pilot Lamp Relay

As shown in Fig. 3-1. 2, this is made up with the contact points, Py,
Py and P, * The contact ol P is on the morable ride and urually makes

inals, N - E, e
e e ek it o e ety b4 et 3o B4 i ot maszc
picce separases from Py and maker contact o Po. W the vols

Emeen N - totmisals 1a consplouously sotaced, P makes contaet vith

‘The voltage between N - E torminals 7 for Ps o make contact
it Py 1o "ol veltagor and that P changes rom PG 16 Fa i Put-o

Adjustment

(1) Gheck Adjust Value of Gonstant Voltage Relay

Gonnect the battery almost
charged in full as shown, and
make the dynamo revolution with

0 rpm.
e Lo vltage of st
fa 14~ 15V, e is all

98-



(2) Gheck Voltage of Put-off, Put-on Pilot Lamp Relay

1 the lamp with
.5

9. 3-2.2 0.3V, it s all righ

(3) Adjustment of Gap (Constant Voltage, Pilot Lamp Relay)

The voltage adjust val
Felay must be

of the constant voltage relay and the pilot
tamp. 25

i By

Gap

61 G2
Constant Voltage Relay | 0.8~1.0 | 0.7~0.9 | 0.3~0.4
Polot Lamp Relay os~1z | o8~i1 | 0.8~11

leat spring

Fig. 3-2.
(4) Adjustment of Veltage
it voltage of the consant voltage relay and pilt lamp relay.

P
Adjust the voltage by bending the stopper up and down. Bend upward
to heighten adjust value and bend downward to lower adjust value.
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14 ITEMS ON HANDLING

Prohibition

Reason

(1) When mousting on vabicle, palish
the contact points on both
e e vastios e,

() Make sure the engine side pitch
and dynamo side pitch of the front
cover are well fitted together.

(3) Be attentive to the belt tension.

(8) Regulator is sealed with lead.

I the seal s removed during the
claim period, the claim vill invalid.

511 the carh 0 nt correcty s,
the adjust value will change.

(6) Gonnect the dynamo and battery
with fll attention.

(1) Makesure the whole circuit is
completely composed.

(8) Change wiring with full attention.

91 Do netuse the high velage estex
such as meg

(10) Engine room must be kept in the
condition of standard usage.

When the battery poles are
connected in reverse, large

damages of diode or lead wire.|
When after the engine started

and then generation.

s dicde o buil n, the diode
i e damages sh

Becausethere i dide which
ol detrioris o be darag
Si mehire Mg

100 -
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(1110 s e ey el
nal (dynamo A torminal) dur;
driving vehicle,

(12 hen cleaning with stcam claser,
* expose dymamo to steam direct|
T

dmame ot be free emsaaEs
pour of w

When the battery is quickly charged
With the quick charger, the lead wire
ore regulator A terminal (dynamo A
terminal) should be disconnected.

(14) Put the key switch off when the
engine is in a stop except when porti-
cularly needed.

Sopuation ofthe termital
rye voltage within
Dattery and damages diode.

diode is moistened, th
performance will be lowered.

Serse vltage of the auick
damage

When the key switch is on,

e e sy o
i the ficld coil and m

e e

causes over discharge of

battery,

TROUBLE SHOO"

TING LIST

Trouble & Cause

Remedy

5.1 Over-discharge of battery

of fan belt

L
2
5
i

Mal-contact of brash and slip ring

Mal-function of diode

<101 -

Adjust

Repair or replace
eplace

Replace brush, clean
holder

Replace as a set.




6. Adjust voltage of constant voltage
relay is low.

al-contac o ow speed side conact

nstant voltag

at of c
8. Aincrancs of Migh spad nide contact

9. Shortage or unfitness of electrolyte.

10, Mal-function of battery pole.
it)

14, Encossive slectric load.

- 2 Over-charg
Gor

e of b
1. Constant volligc relay adjast voltage

s too b

2. Constant vnklxa relay coil breakage

3. Constant volza!e oy col et

resistance b

9. Mal-contact or breakage between
 dynamo

5- 3 Neises of Dyn
M- fanction of bearing.
Mal_function of diode.

z
5. Earth o rare short of stator coil.

Readjust

Polish contact point.

Replace
Add distilled water,

Replace or repair
Clean, retighten terminal

| Repair

Repair.
Ghect power consumed

Readjust
Replace
Replace
Repiace
Polish contact point
Replace

Polish contact point
Adjust
Repair

Replace
Replace diode as a set.
place

S0z




STARTER MOTOR

Type
Voltage
Output
Stasting cursent (Voltage)

Lock torqus

S114-914 (23300 36901)
12 volts
1.4 HP)

Number of tooth on rign gea 120
menament st of short Gimension of
“nait da. pinion side) 0. 1men (0004 in)

Amendment limit of short dimension of

“hatt dia. (rear end) 0. L (0.004 in)

Gap betwoen shatt and bush (pinion 0.038-0.095mm
(0.0015-0.0038 i)
ncment limit dittoed g 0.2mm (0,008 in)

G beiweon shaft and bush (rear end) 0.03.0.0Témm{0. 0012-0. 0030in)
Amendment limit dittocd 0.2 (0.008 in)
Gap between s} bush (rear end)  0.03-0. Témm(0. 0012-0.0030in)
Amendment limit dittoed gap 0. 2mem (0. 008in)
Amendment limit of deflection on shaft 0. lmm (0. 004 in)
Outer dia. of commutator Ssmm
Amendment limit of short dimension  Zmm (0.08 in)
Dittoed degree of real circle 05 (0.002 in)
Dittocd limit of polarized wear 0. 4mm (0.016in)
Bush length Limen (0551 in)
Amendment limit 9.5mm (0,374 in)
Brush spring tension 0.8k (0.017 1b.)

Construction and Operation

ster motor is 3 1.4 horsepower sliding inertia type electric

motor for use in stasting. The motor whes

i4 similar to that of the generator but differ

- mounted.

“hait extends out backwards with a pinion group installed on the end

s shown in Fig. 1 k

The connection diagram for the starter is shown in F

The starter switch is 4 key type combi
By, un.m, oviteh toth right irection, o

5.
e wich the igition switch.
smetic.

it current to flow to the starter and cause the.
Srnabare 1o sacs rrsiog endden fter advancing about ;
ineinln compltes e masing ot e rng gees anddrives & wih
& powertl & The direction in which the pinion move

T e L
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After the engine starts and its speed becomes greater than the no-load
pecd of the starter, the pinion 1s kicked back to unmesh and return to
e former position.

Contacter Magnetic switch
Plunger

Shift lever
Pinion stopper

\ 120.3-1.5mm
\Pinion

Fig. | Sectional view of mognetic shift type

S04 -



Starting switch  Contactor

“Ring ge:
armanre\ b aoBiRES 1)
Pinion sleeve Spring(2)

w of starter system

Fig. 2

Optional Precautions

The instructions to be observed when starting the engine are as fol-
Lows:

(1) The starter shouldbe secusely mousted on the engin and should
any loosence:

(2) The sarter owitch should be operated properly and should be
released immediately when the
Excepting n extreraely cold weather. the engine should ormally
staxt within 10 seconds.

(31 The staster svich shoutd ot b sperated when the angine (s
If the engine fails to start, allow time for the pinior
come to rest before turning the starter switch again.

(4) When the engine fails to stast after turning the starter key for over
10 scconds, do not continue turning the key time after time but try.
to save the battery. In this case, check for the cause of the trouble
and correct %o that the engine will start

10 -



Checking While in Operation

(1) With  fuly charged battoy and with the lamps lighted the saries

Caused by turning on the starter while the engine is still running.

@) When the starior awitch is turned p and he taster metor ale to

< hatly Gischarged battery.

(31 1 attr the above troubles are corrected nd the starier als (o
operate occasionally and shoes defective performance, it is due to
el detoct vo i his caves ¢ snowidve dromansied 4 checked.

Dismantling and Disassembling
(1) The starter can be dismantled easily by removing the two stud nuts
‘mounting the staster on the engine.

(2) The two stay bolts on the starter rear cover ({ront end when mount~
the engine) are removed.

(3) After removing the band cover, the brushes and lead wires are

(8) By property protecting and holding the starter body, the axmature
shatt 13 pulled o

(5) The armature and the front cover are taken out together.

() To xemove the pinion group from the armature shaft, the catter pin

on the end of the shaft is pulled out and by removing the pinion nut,
the pinion group is removed.
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10,
1

13
13
15
16
i
15
19
20,
21

TS
n2) o

h
Aus'y-bearing, cente:
Bearing-metal, center 36, Ass'y.
Brake 37, Cover-dust
Spring-brake 38,

Corer-dust 39
ylever, pnten hat 10,
Pactovers 410 Dot to 1ix
Pin-cotter 32, Washer-lock | starter motor

Fig. 3 Component of starter metor
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S114-91A type (Aluninum die cos)
ight=5.4 ko e

S114-71 type (Cost iron)
Weight=6.8 kg

Diassembling order

Drow out the yoke Seporote for the ermeture
from the gear cose ond geor cose

08



Toke off the pinion stopper Disasserble the stmature

Remove the pinion clip

i

1d

Components of pi

Assembling will be done in reverse order of these course.

<109 -



Inspection and Repairing Parts

The same procedure as that for the gencrator parts is followed, the

parts being cleancd and inspected after which determinations are made

25 to whether they can be reused or if repairs or replacements are
ary.

(1) The pinion is inspected for defects and i the tooth face is worn o

laced.
Mornoe brcken testh it anly make the geks e porly bt

will hasten the wear on the opposing gear y meshing
gears will cause bending in the ar ahatt.

For this last reason, care should be taken, when inspecting, to also
chekthe fiymheel and tae remedial mesdures i he ing gear o

cound worn or damaged.  When the pinion is found defective, re-
Placed the enive pinton group.

(2) hen napecting the armature, check the ssmature o core g, shatt
o bushing clearance, bendingin salt, tc., in the annes
{ra Tor the generator and are corrected to the spociied limite, or the

mabare 1a seplaced. . Specia atention should be fiven to the clear-

ance between the armature and the core to see that they
oiacing, and corrosion found on the sutside surface of the armature
o the inner surface of the core should be xemoved by polishing, and
the surfaces painted with rust preventive oil.

(3) The armature is inspected and repaired in accordance with the
procedures outlined for the genorator. _Especially to improve or
At the same time, the brush and brush spring are checked and
are corrected or replace:

() The insuation on the wires are carciuly inspocted snd wires
found with weak or damaged insulation should be repla

(5 An armature found vith one art espcialy damaged by buring
Eioukd e steicly tested by the insuation o

Assembling and Testing Starter

embling i pertormed by fllowing th reverse procedursfox

circuit in the magnetic switch and causes the main circuit S, in the
magnetic circuit to close. Releasing the starter switch opens the
magnetic circuit which also opens S,.
(1) Cansestor magnetic ewtefsling to operate can be dividd into
a1 and mechanical sow
Gouves for slectrical troublen.

-u0-



@) Gurrent lure in magnatc cireus.
tarter switch in pressed and the current falls to pas:
hrough the magmetl clsculr, movt o thetrosble 1 G 1o bronea
soldered connection between the magnetic coil wire add the magnetic
auitch bods
(B) Defective contact in main circuit 5

In cither case, the trouble ies in the faulty moving of the core or

surface well, then
s for mechanical
Failure to operate is caused in many cases by the guide shatt on
the moving core of the magneti i
against the cover hole. | G i s case by

Loosening the cover screws (4 pieces) and retightening them 5o that
the shat moves frecly.

(2) Precastion.

wt i loose, the terminal bolt may turn together and ground the
terminal to the cover and cause damage.

Starter Troubles, Their Causes and Remedies

The following is a list of troubles which can be determined (rom
the state the staster i installed on the engine.

(1) Starter fails to tur
The angine 1s checked to see I it can be cranked by hand.
16 it cannot be cranked, the enigne is at fault and should be checked.

y.
To the battery run down? Gheck the specific gravity of the battery
fluid to see if it is over 1.240 and recharge or replace the battery

property hiened:
(agneto grease or Gargoyle
1 cord connee-

]
£
&
2t
>

‘...m, the starter as a single
g 4 fully charged bat-

sitans



tery. Tests are made with a starter motor tester or with the

sppazatus shown in Fig. 4 by which braking toraue is measured:

In this normal value should be 0. 9m-kg.

T ter th wiakror motor when Installed o th <ogine, the engi
s frat warmed up.  Then withthe throle valve in fally closed

position the starter e achat

Eraision 11 s starter motos sests 1t used, pecformance tests

be made easily and accurately.

Construction of Magnetic Switch and Instructions

‘The magnetic switch is an apparatus when the engine is being start-
by shit lever, werves to clove the hrous botween th battry nd
the starter motor, and permits a large current to flow and actuate the
staster motor.

At stasting o when the engine is stopped, the pwith serves to kecp
the circuit open.  The principles of operation can be seen (rom Fif.5.
Choing ahe earter sviLeh St allows the cutrest £ few trough the
magnet

Ignition switch

Bartery

Fig. 5 Magnetic storter circuit

If there is trouble in the magnetic circuit, it should be corrected.
For improperly contacting starter brushed, the brushes together
with the armature should be checked, and correctiobs or replacement

cessary.
If all of the above checks with their corresponding repairs have been
be in the starter itself 20 that it should be removed from the engine and
chec
This is exceedingly rare but care should be taken to sce that 8
e e A e ey peae e am e

hhzs
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SECTIONAL VIEWS OF TRANSMISSION

T=1.2n1.4 kg-m (14 places)

SECTION B-B

T=1.2~1.4 kg-m (5 places)
2263 14600/1/2/3/4

L——

o

—E —

32225 14600/1/2/3; o. 3221 1
- 19

T = Tightening Torque




TRANSMISSION

GENERAL DATA

Model 4 stages for forward, 1 stage for
rev mote controled
Synchro-meshed for speed # 2.3 & 4
Type of gear Synchro-meshed helical gear type
peed #1 b
Speed £2 20013
Speed #3 L1z
Speed #4 1000
ree 30364
No. of tooth of gear
Main drive gear 2
Main shatt 3rd gear 2
Main shaft 2nd gear 30
Main shaft lst gear 36
Gounter drive gea 51
Gounter third gear 29
Counter second gear 2
Counter first gear 15
14
Reverse idler gear 18

HUGEE(SE 0F ViBIons upine

(Play on revolutional direction)

Between main drive gear
and counter drive gear 0.075.0. 125 mm (0. 003-0. 005 in.)
Between third gears 0.075-0. 125 rm (0. 003-0. 005 in.)

" i )
)

Between low gears " 1

Synchronizers and main  0.03-0.12 mm  (0.0014-0. 0048 in. |

coupling sleeve 0.075-0. 125 mm (0. 003-0..005 in.)

pecd #3 gear " i )

S



Between speed 42 syn

“haft spiine 0.003-0.12 mm (0.0014-0. 0048 in.}
Between 42 aynchi

mizer and speed #1 gear  0.075-0.125 mem (0.003-0. 005 in.)
Between specd 1

and specd A2 gear 0.075-0. 125 mm (0.003-0.005 in.)

Reverse [dler & Moin Shaft Reverse G eor

ST






12
13
i
15
16,
17
15
19,

2.
21!

Bush-striking = 3.
Gasket-rear extension

B to fix rear 30,
Washer-spring | extension 55
Retainer-bearing, mainshatt 3.

x bearing 37

e 35
Cover-bottom, transmi 39,
case 0,
Gasket-bottom cover "
Bolt to ixbottom 42

Washer-spring

Ass'y-plug, drai
Retainge-bearing, main drive

bl

Plug-checking bal

Washer-pl

Ass'y-pinion, specdometer
709

Ass'y-slceve, speedometer

pinion

Plate-lock, speedometer sleeve,

Adapterspescermat plaiza

Washer-s

Dot
Washer-spring | o fix
Bolt

Washer-spring
Nat




DISASSEMBLING THE CASE

st drain the oil from the transmission by removing the drain plug.
Tho st leg o st Bomenth e oo o 1 e e
Clutch Withdrawal Lever

Bend back the lock washer, remove the nut its spring washer, and

stripped. Screw the bolt out. Detach the rubber dust cover around the
withdrawal lever from within the clutch housing.
Removel of Control Lever

Tt the cap on th lower porton o the control lever as ilustrated
in Fig. 2 counter-clockwise with a slight downward pre
Removel of Shift Rod & Shift Fork

Remove the cover from the transmission by detaching 6 bolts.

Reverse Gear

A lug, which is an integral part of the main casting locates the forward
end of the reverse gear shait. To secure the shat in position, & setpin

ward and remove the reverse gear shaft.  Lift out the reverse g
Countor Shaft & Gear

Using soft metal dirt, drive the counter shaft forward and out of case,
ihen the counter gear cluster and two hrust washers will drap o the
bottom of the ca
ese gears can only be lfted from the casting when the main and
drive shafts together with their respective gears, have been removed
To remove the cage of needle roller bearing within the counter gear
cluster.

Main Shaft
The main shaft can now be withdrawn from the transmission casing.
© remove the gears from the main shat first slide off the third and fourth
e 1y, then with a piece of wire inserted through

S



e hole in the gear cone, depress the smail pring loaded plunges which -
cates the splined washer at the forward ond of the main shaft, turning the.

the 6 s and
usembly.  Take out the main shaft front needle roller bearings (rom
ond of the drive gear shatt.

Rear Oil Seal

This i sea s situated i the e ofthe sear cover and should not

nm housing is
pinched into position:  This can be removed by using & punch and hammer.

Drive Gear Shaft

Before driving the drive shaft from its position, Hlt the counter gears,
now in the bottom of the case, to clear the drive shaft gear. Using a long

rift, inserted through the main shaft opening, drive the drive shait for-
\ward, complete with bearing and circlip, £
The counter geas e removed from the case.

erove the bearing from shalt, knock back the ab locking washer
m

earing can now be driven from the .m. Srelarabiy by seating e
circlip of the outes race om the Jaws of an apen vick and driving the shatt
downward.

Use a hide or lead hammer for the operation, as great case must be
exercised to prevent the end of the gear shaft from spreading.

-us-



Gear-reverse ldler counter  30. Band-
3L

35, Bearing-ncedle, main enatt
36, Comp. -gear, 2nd speed, main shaft
5. Ring-

35, Block-tnrust, 2nd, 3rd & 4th

39, Block-thrust, 2nd, 3rd & 4th
0.

" Bearing-needle, main shaft
Block-tnrust, 2od, 3rd & dth 43, Comp. -gear, 3rd speed, main shaft
Block-anchor, 2nd, 3rd & 4th 4. Ring-synchronizer

s

Cirelip 46, Block-anchor, 2nd, 3rd & 4th
Bearing-main drive gear 47. Band-brake, 2.5

Washer-maia drive gear a8,
Ring-snap, main drivo gons. 4% ynchronizer, 3rd k 4th speed
Shate-main 50, Sleeve-couplin
Ball-steel (5/32) 51, Ring-snap, synchronizer, hub

as! . main shatt

Block-anchos

Transmision gears
Su9-



ASSEMBLING THE TRANSMISSION

Synchromesh Sub-Assembly

During mamiaciure nd speed sear, he thivd and fourth specd coup-
ing sleevs are each paired with their respective synchro
Only mated pairs of these parts should therefore uted.

Counter Shaft Gears

Firat locate he two theust washers o the counte gears, envuring
that the larger washer s at the front, and then place the gear cluster in
the gear case.

‘Check that there is end play for the claster gears of between 0. 04
0.06 mm. (0. 0015- 0.0023), and remedy if necessary by fitting a thicker
o thinner rear washer.

Thickness of front thrust washer
5.91-3.96 mm (0. 154-0. 156 in.)
Thickness of rear thrust washer
96-3.91 mem (0.136-0. 154 in.)
013-3.988 mim (0. 1580-0. 1569 in. )
089-4.064 mim (0. 161-0. 160 in.)
1664, 140 mmm (0. 164-0. 163 in.)
04-0.06 mem (0.0015-0. 0023 in. )

Temporarily replace the counter shaft with a thin rod which will per-
it the gear cluster to remain out of mesh with the main and drive shaft
gears.

Drive Gear Shaft

he bt fournal bearing should now be dritedan o the shat, with
its spring ring away from the gea Position he geared end of
et Than e iy T s s as B Slossts ot e mtien
ver the bearing. ghien the nut and tock it in position.

Smear grease in the end of the shaft, where the main shaft locates
then load the 18 needle rollers o that they adhere in pasition by means of

the grease.
“Turn the gear casing to ensure that the counter teeth are below the
drive hattbearing housng.  Failure to do is will resul n damage 1o

ot he couner geas and Geve shas gen
e halt o o e amieo o RS e 0 N
ot
Ensure that the spring ring resisters properly in the racest on the
gear case.

Saz0-



12,
15
11
15,
16,
i

Arm-control
Spring-striking
Washer-thrust, control arm
Washer-thrust, control acm
Gap-ring.
Ring-"0", striking rod
Comp. -rod, fork, lst & 2nd
Fork-shift, st & 2nd
Rod-fork, 3rd & 4th

-

Spring-check, reverse fork
Pin-retaining

Transmi

19, Ass'y-rod, striking
Pin-retaining

of
her-thrust, control pin
29, Pin-retaning
30, Ass'y-lever, control

1

b-cantrol lever
32, Rubber-control lever

35, Washer-control lover, upper
34, Washer control lever, lower

Sz



Main s}mﬂ

e main shat centesbearing completewith housing on 10 the
s Fron o ing must be pressed firmly against the
Shoulder of m- enar sptined porton of the s

Lighy o he shat orward of the beaeng snd e th it speed
wheel assembiy with the synchronis ser potn
efit n to the shatt ,guma .,y the baulking ring.

5 the second speed is a tigh

and fitted into position. The lipped end must be flush with the gear cas-

FRONT THRUST WASHER THICKNESS

32264 26761 5975

001 mm (0. 1564-0. 1575 in.)
32265 26761
52266 26761

4.026-4.051 mm (0.1585-0. 1595 n.)
4.077-4. 102 mm (0. 1605-0. 1614in.)

Reverse Gear

Refit the reverse gear into the gear casing with the large gear to the rear.
Ol the roverse gear ahat before insering and sscare he shftvith osat-
ing pin and tab washes

Sz



CLUTCH




he clutch mechanism is hydralically operated and consiste of a pres-
sure plaie.  dise plate, 3 diapham spring and cover seserbly
“The exploded view in following figure shows each of the paris.

e} og :

g

Fig. 3



The cover is bolted to the fly wheel and encloses a disc plate, pres-
sure plate.

The Iydenulic system compriees 8 mastr cylinder couled 103 0p-
cxating cylindes which operates the cluteh relense mechantom,

Clutch Cover

The dise plate compriscs & plined hub connected to a flexible steel
plate by a spring mounted.

The annular friction facings are riveted to the plate and damper springs
are assembled around the hub to absorh power shocks and torsional vi-
brat

“The diaphragm spring is interposed between two annular rings which

provide fulerum points for the diaphragm when it it fixed.
ings and the diaphram are located and secured to the cover by
i equally spaced rives.  Three clips tha enguge the owter cdge of he
aiaphragm are bolted to the pressure plat
< Vel pass hrouth thres shrapa which are riveted o the inside of

the cover, the straps prevent the diaphragm and the pressure pla

Fotating in relation to the cover. A release plate having an annular thrust
outer face of the diaphram and retained b 1

i
kol lover: " The cup is hels in posiion by she

Removing.

s0n cach of the bolts sccuring the clutch assembly to the flywhecl
be slackening them a turn at a time until spring pressure is released.

‘The clutch cover can now be disengaged rom the dowels on the fly-
Wheel and the assembly removed.

Sz



Fig. b Sectional view of the clutch
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FRONT AXLE

Independent suspention with dosble

Type
wishbones, coil spring telescopic
shock absorbers: Stabilizing bar

Toe-in 2-3mm

Camber 125t

Caster 0

Angle of inclimation of swivel
axde 735" (Ball joint type)

Tread: 1,270 mim
Turning angle of front wheel
ide) 367160
20

4.90 meters (16 feets)

Standard § mm (Adjsting shim
e, 2 mm, 4 mm)
Front & Rear 1.2 mm

Caster shims

DISASSEMBLING THE FRONT HUB

ling of the front hub, first jack the car until the wheel is clear

Disma
of tne sround and then place blocks under e
plate. - Lower the car on to the blocks. Remove the wheel ant
1t the dram appears to bind on the brake shoes, the shoe adjusters should
be slackened.
Lever off the hub cap, and U
Using a box spanner remove the spindle nut and case

hen extract the split pin from the spindlc nut.
Hlat washer under

- then be removed by inserting the drift

“The
trom the opposite uue of the hub

Wi acsembling the bl the dnner bearing race should it be inacricd
ke e e Pack the b aith +<commended grease. Replace the b
e e aber Deating.. Ranew the soth If 1t 1 maged any vay:

sz



6
2

100
1

Ass'y-hub, road wheel, front
Bolt-hub, road wheel
s

Washer-front wheel bearing
Pin-cotter

Gap-hub, front wheel
apter_caliper

(R.H.)
(LH,),
Plate-bartle (R,H.)
Plate-lock
N
Bolt

| Ase'y-wheel, road

4 wheel
y-cover, road wheel

Fig. 1 Front hub & road wheal
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SECTIONAL VIEWS OF THE FRONT AXLE & DISC BRAKE

T=22-24%-m

(40310 14600) (5.6014.49R) ;-
00 TR

7 ooy osowo
- o oo
e
= 38840 14361
| T6)_80-9.00-m
e 740221 14600
s S
J=45-55M-m

o
o
//_9‘ 21840
! /40134 'Ja00
) aoats 1aso0)

7/ Fill up the grease
/ around here except

/ the bearing, to avoid

2 other space

4600
5-15117
4022114600 T=58~76mg-m
- 40207 14600

1=2

T = Tightening torque

Caster 130



b can now be eplaced on the sindic.

ey oy the s ks

the hab aiter packing the cap with

e the brake drum and secure with machin screws.

S s importan
s

tightened and if necessar
¥ tightening two whe

Refit the wheel and nuts are beat finally tightencd when
facking blocks, but readjust the brake shoes if
lowered to the ground.

necessary before the car is

INDEPENDENT FRONT SUSPENSION

Fig.2

The dependent front suspension is known as th
p upper and lower bottom 1

 wishbone type, since the

s roughly conform to the shap

Between these two wishbones is the coil spring, held under compression
& scat and lower spring plate which is secured o
At the ewivel axle end, the upper and

bracket is bolted to the (ront suspension member with
- and the lower spindle is connected to the lower bracket of the
Suspension member.

Camber adjuating shims Gaster adjusting shims
Parts No. 54542 04100 I mm. | PartsNo. 54545 04100  (Front)
54543 04100 2mm. 54546 04100 (Rear)

54544 03100 dmm. |
S129-






. Retainer-bush, front atabili

P »d B
e o
Nut P Bt‘ 9

Bracket-mounting, front
shock absorber, lover

iser,

ik si
Clip-tront wabilizer, link side
¢

Cllp-iront stabilizer, link side
@
Screw

ok
Bushing-rubber, front stabilizer,
frame side

trame s
Balt
Washer-lock

Fla.d From sospens

ST



BALL JOINTS AND BUSHES OF THE SWIVEL AXLE

Wear of the swivel ball joint, o wear of the screw bushes of links, or

1 any m
joints and the swivel axle assembly, the ball joints or the screw bushes are
Wworn and must be stripped for examination.

Front Coil  Spring
Between the upper and lower links s the coil spring, held under com-
pression between th to apring sea and owes pring plate whichis
Secured to the lower link by four bolts
he center of coi x,.,m,, ihetelscorp ipe shack sbsorter
nd lower spring plate with bolt.
he rabbor bearing bushos af screw bushes may in e deteriorate

@ side ways movement in cither of these bearings would
denote softenin of the rubber bushes or scxew bushes

‘The screwed bushes or the ball joints may develop exces
e olmebE o et of st piris: . Thia/asbésily ean bese be shosked
when the suspension has been dismantled.

Removing the Coil Spring
Menod ® Lif th sid o irot

suspension member .

Fig. 5

S



Remove these bolts and release
the compression from the coil
spring

When the coil spring s ful-
1y extended, take out it

Method @ Removing the col
g with seat plat

nscrew the four bolts se-
curing the bottom spring plate
I

Fig. 7 Refitting the coil spri

Fig. & Seot rubber
i into position, tighten the nut of
ervice tool DT4672 or jack up with available tool and lift up the coil spring
with plate each a litle at a time untill the spring plate is held tightly against
the suspension spindle link.

Fit two shor bolts into the nut holes and secure with regular nuts

Ofer the coil spring plate with

gainst the spring plate. Screw up

e front suspension member

Release the compression
by loosing the compressor nut or the jack screw down

RO



REAR AXLE

Axle Shaft Removal

Ghoke all the wheels not being operated upon, jak up the
Lower the axle on to the blocks and remove the wheel using a screw
release the hand brake and tap

when the hand brake is released, slack off the brake shoe adjuster a few

ARG oft e ix ol of he brake din and remove th axie shait 30
shown Fig ith swing hammer holding the wheel studs bolt with the
i e o v s e i A o P Re
outside of the disc.

Fig. 1 Removal of oxle shoft ond disc ossembly

ST



SERVICE SPECIAL TOOLS

|5 QU

Specia Srnd Swing Hummer

Disassembly and Assembly of Axle Shaft
When replacing the differen-
¥ tial axle shaft do not forget the
adjusting washer between the top
disc assembly 50 as to keep the
end play of the axle shaits

Rear axle shatt bearing lock
‘nat wrench

Rear axle shaft bearing lock wrench

S13s -



Boar brack die

—
. 22
;

L'} Ho0 Sphoor

Lock mt  Rear'axle bearing

Fig. 3 Reor oxlo shoft & brake disc auembly

Order of Rear Axle Shaft & Brake Disc Assembly
The rear axle bearing with the brake disc assembly is replaceable in one
operation by pressing into place. When fitting the axle shaft it should be
tex insesting the end
shim between its flange and hub.  (Part No. 43036-04100)
The following points must be taken into consideration.

H
£

i+ emiatedbupid gonc i o P9 st be s
(Un warmer atrics than 32+C wee MPFIA
6. 110 probibited to st aay other bnds of genr ofl or any oi of df-
nt viscocity. The same brand must always be selected.

e tamdard capacty of ol o oot ol .93 1. The method oftecaing
oil should be done by taking off the fecler plug at the rear cover of f
housing and fill in full up to the feeding




e, rear axle 12,
| Stud-gear carrier 13
. Ass'y-plug, drain 1

Ass'y-breathe:

. Spacer-ol eal, rearasle 15, Seal-
aloll, rear axle shalt 16,

|

| Spacer-rear axle bearing 1.

Bearing-
Cotlarsbensing, rear axle

ar axie 18 N

001450 e s, i e 679

LTy ———]

Shim-rear axle case end
Packing-grease catcher
Asey-catcher, grease, rear axe
axde case (R

fraden)
e, rear axle bearing
Plue-lozk, brake disc fixing

Blt-fixing, sear brake disc

Flg. 4 Rear axle cose & shaft
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i iny & Di; ing of Di ial Gear Carrier
(1) Take off and drain out the gear oil

(21 At the time of dismounting the gear carrier, pull out the both left and
right axle shaft with the disc of the brake assémbly.

(3) Take off the joint flange from the side of propeller shait.

(4) Pull off the nuts of the housing and dismount forward the carrier ass'y.

(5) Take off the side bearing cap of carrier and pry with a lever the differ-
ential gear case and the bearing.

(6) Dismount the dittrensal side bearin
llustrated in Fig. 5 with the aid of side bearing puller, pull out the
Tastiog, e paes At by M e eece ST et e
of bearing inner lace which is hard to haok
Both the left and right bearing should be arranged separately.

(1) Dismount the diferenial drive gess. (Ring gear) by loosening the
ixing screws on the differential gear case, and spreading out the lock
e R e e e
gear bending.

(8) Takce out the ditferential

ing gar fxed u.c et
before pulling o

Pinion side goos e the
thrust washer.

The gear as well as th
thrust washer should be
arranged separately as left
and right, front and rear.

Fig. 5 Using of side bearing puller (DT4686)

S8 -



(9) After taking the out nut of the carrier, pull put the companion flange.
The drive pinion flange wrench should be employed, setting its fou

seini in e holes of flange o keep s from movin iake of the uts
With the box wren:

(10) Take utthe drive piien of gear carrer by siiking ot ighily ot

50 o drive pinion
e voics, distance pioces

and pinion of front

outer lace
< bearing as well as the pinion adjusting shirm 1ot n the carsicr

an

Pl out the rear bearing nner race o the drive pi

handle with the vice fixing one end of repl

131356

Tool No. DT4782, DT4631 & DT4689
Fig. 6 Pull out the beoring roce

S139-






(il "’%

SO

Fig.10

12) Taking out the rear bearing uter race of goar carrier.
pinion bearing outer race replacer as illustrated in Fig. 9

TRe 0 iyl Vil case , Tn ot g e Sl ee 4335 ke
the screw at the center of carrier, and set the adapter at the lower frim
of the race.
Supporting the tommy bax (1) and screw up til the corn (7) closely
touches the adapter, then screw the wing nut to take out the rear outer

(13) To pull out the front bearing outer race from the st the
Cook oy (3) as tustrared in Fig. 3 ol it out with adapter (B) a the
way of rear race.

S1e1-



10
1
120
13

14
15,

16

L
2.

5
i
5
6

'y -carrior, geas
Sruduixﬂtmm\al Terriagar
Washer

Nut

Pin-cotts

Case-s Ameremm gear

Ge:

Washar-thrust, side gost

It 0.51)

Gear-pinion mate

Washer-throst, piton mate

Shait-pinion

Pin-pinton mate

Set-gear, hypoid drive (37:9)
(35:9)

olt-drive gear
Strap-lock, bolt
Bearing-

Shimsiuatog s gt
(.75 0
Bearing-drive plalon, rear
Shim-adjusting, drive pinion
©.750

cer-arive pinion bearing
(59.25 m/m)

e, A

B|-nn|-dnve gtk
L-oil, drive

Fig. 7 Gear carrier & geor
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INSPECTION & REPAIRING
OF DISASSEMBLED PARTS

Every partaatte they are dissssembled should be cleaned and cloaned
by the compreased air before making an inspection and adjus

(1) Each bearing should be inspected in every unit of ass'y in regard with
he detect and deacemment before deciiing o sovune shem

(2) The axle shate should be inspected in respect of the crank and th
delacement of spline measuring the shake with the ghuge by holdng the
The ditference over O-dmm should be adjusted
0.8mm or replaced,  The clearance between the n lrar e case
dive shouid be adjosted withshe adjusting end o
(Par o $30%-o4100)

(3) Every gear should be inspected as to the locking condition defacement
o any defocts on the sarface 1o svs i Tney can be Ferase
In case of insulficient standard back lash, deformation or damage
found, replacement is necessary.
Specially the drive pinion and drive gear should be replaced in 3 set
heneve th locking coniton ets worse and e deiaceren
already in progress, because it would cause the noise in later opera-
Flon and be ditficult to adjas even with proper adjastment fs made.

The perfect driving condition at the suxface of drive pinion gear should
be about from 2/3mm to 3/4mm in un unloaded driving while the gear sur-
face should stat o touch irom tp o full suriace in an ordinary loaded

“The inspecion of this condition can be made au it 0
s it is, do otherwise by cleaning the both
& and paint thinly and evenly with
the mixed with thin_oil on the !ear uriace (drive side) then turn the pinion
with hand to print the track of it on the gear.  Which shows the situations

s of anloaded test, i iv perfoct tha the gears contact for about
theee quarter at the center of 1/4 of whole gear length from too (interior
tip end of the gear) on the pitch line.

41 Lock the sl gear vithpiion togther with respective thrut n the
T cuse of the back lash over 0. 2mm and the clearance between the side
gear nd thrust vasher exceeds 0.5mm seplace e trust vasher

else worn out parts should aldo be repla
The contact vhen siax ess i 90 clows ¢ pinion coner in case o back-
Iash should be adjusted closely o it gives mush nois:

S



(51 Pt e drive gear (ing gea) onthe by block us it i fixd i the

hcE) ot St and 1 casecty, e there should nok be any shakin

ASSEMBLING, ADJUSTMENT

A

embling Differential Gear

(1) Assemble the pinion and side gear in the differential case.
Every parts should be cleaned and oiled with new gear oil, then the.

mate to shaft. Inspection should be made again in

between the washer o the backlash.  Adjustment must be made in case

any abnormal, is found.

Strike in the pinion shaft locking pin from the right side of the case

(opposite side of drive gear) and must be fixed by setting well the

Strling bl o i aler puing it e required piston 80,43 e pin
uld not loosen.

(2 Fuxthe v g (R gnr)withche iteren g T
tial case. The drive gear as well as the drive % ¥
Pnion hosld e weh oapesied o they ot b
Fineedos s vo shasaoes o papbees b
Cuberuise, they would nt prperly lok atr

o

striking lightly the head of screw by one quarter Fig. 1
pound hammer .

Slae-



(3) Mount the side bearing in the differential cas
both side of the bearing by using th
important in this case to assemble by putting the side bearing
aiiusting shim 16 give the bearing o propes prelosd in fining with he

ASSEMBLING & ADJUSTMENT BY
GEAR CARRIER ASS'Y

It is to deside the assembling & adjustment of gear which is must
important in an rear axle ass'y and should be carried in accordance with
the exact sample shown by the manufacturer.

d mechanism must well be comprehended refer-
Fing to Fig. 9 kl1and the adjustment & e

pairing exactly according to the
condition of practical use based on

the adjustinent by exact calculation.

The preparation for the mounting
the arive pinion in the gear carrier

it the drive gear, &

on, and bearing are to the re-used as thev
Yol of dlsaesembling and inepection, ey should

be assem-
Bled n on order of disassembling at the

previous condition of adjusting

In case any item should be replaced or required to re-use even

item & worm out prepare the various shim as mentioned later because
the position of drive pinion o be fixed with carrier must be adjusted by
the adjusting shim between the carrier and pinion rear bearing outer

(2) There are few numbers with 0 & + or - besides set number marked by
an electric pen on the tip head surface of drive pinion. They show the
manufacturing variation in a figare at the unit of 0.001 in. (0.025mm) to

dard posi-
tion (The standard pinion height is 51.0mm (rom axle center as shown

in Fig. 9 811

I the figure is difficult to discriminate due to the corrosion, scrape off

the oxidize substance on the surface by a some what narrow grind stone

with care not to scrape off even the mark.

a5 -



Fig. 9 Adiustment of pinion height
Adjust to the direction of on arrow in accordance with the pinion mark.

(3) The thickness of drive pinion adjusting shim are arranged as following,

The use o the adjusting shim will be explained in the following paragraph
of adjustment and the drive pinfon were replaced

4 new set and the height ‘previonsly used was right, prepare
the shim of thickness which equals erence of i) the n

shim in case it is plus, increase in
case of minus and have the general idea of required thickness of the shim for
assembling to preps

Part Name Part No. Thickness | Standard Leat No.

Drive pinion adjusting| 38153-25660
38154-25660

38155-25660

38156-25660

(6.003 in.)

46 -



it b convniont f Inspect the condiion before dissanerblingin & way
a8 mentioned later in the measurement of pinion height
Besides the condition of defacer

ment on the carricr, the pinion bear
muat be take:

into consideration though it will be explained in detail lter.

Fixing and Adjustment of Drive Pinion

(1) Drive pinion rear bearing outer race should be mounted in the carricr.
In this case,

7 the special sool of drive pinion from, rens bearing oken
Face replacer.

For adjustment of previously mensioned pinion height, the shim at the
- is increased or decreased, and the race

come to the
Ving mu (2 30,48 the sace be housed
properly at the setted position.

(2) Mount the front bearing outer race in the carrier.
or mounting the front outer race, take off at fixst the adapter (A

race, ) from
the front end of the cars fix the tool at the side of stud in opposite
side dighien the sexew the center of carrier as shown in

Fig

3,Then mount it by wing adaptor (0) 2 in  way o rousting the
rear outer race.

he race is scarcely necessary to be taken off unless damaged.

(3) Mount the rear bearing inner race and
Foller to the drive pinion

in by the use of a certain drif

() Mount the drive pinion in the carrier and
adjust by measuring the position.
The pinion height must be adjusted as
mentioned in the previous paragraph,

S



by mounting temperarily the pinion in the carrier and the bearing be given

Fig. 11

At the time of inserting the front bearing, as pushing in the inner race by
pulling out the drive pinion from the rear side of the carrier.

n the
previously mentioned condition it 1s necessary Fig. 12

-4




o measure the heht of reas suriace of the pinion whether it i igher
k on

« pinion halght of Ehe bearing ould come out of oracr and vend t0 catse
an unexpected trouble in future.

(5) The formal adjusiment o te drive pinion, bearing and pre-lond
a

exs of 8
tightened by the previously mentioned nuts and cause it to be burned if
Left and turned as it fs.

Therfore, for readjustment of the bearing preload in this case, it must
be adjusted by increasing o decreasing the namber of four Kinds of *

Fig. 13

Remarks.
When measuring the height of the pinion head, set the semi-circular

Shorter than the standard measurment(Slmm). Therefore, adjustment is
made by selecting a fecler gauge in accordance with the plus or minus
“alve marked on the pinion hea
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# adjusting shim as shown in the following list :nd measuring with the
use of the drive pinion bearing preload gauge s Fig. 50 as to make
7-10 ki/em i there should not by any

side added for the

number of mark to 0. 008 in. in case of plus.
For nstance, the mazi hows 92 sdjust th posision o divepision by
deducting the numbes of shim w0 30 io make the clearance ot 0008
£0.002 i+ 0,010 in. e is ecessary o ive he bearing a i

be done in a right way, otherwire.
Specialy when the oldbearingis io b used ugan i assembling, the

adjustment should be made at the lower torque than standard in accord-
Rice it comions'of Bea Hsat wd & 06 ub 6 T E e
relowd.

(6)When the former adstment o prelond o the baringis comploted a0
in

uld be.
ishioned up o the standard toraue. _In case he cater pin ol e,
i mm,,. el Te made o by gheeming o st ot by Eiking he

Mounting the Differential Gear Ass'y in the Carrier

(1) Mount the complete unit of differential gear in the carrier and fix the
bearing cap.  There is a engrayed mark on the side of cap which should
e tked wih mari o the leg of bearing housing vhen mownting.

€ 15 important to note that the fixing part of the cap of cach bearing
lotUE . s reen, Blbsl
The diferential ear cas in inserted by the bearing adjsting shim vich
the side bearing a. in (3) of (A) and by housing in the bearing
Mo T e SR b Tg e v £ s So s B aen
The screwing torque of the fixing nut of the side bearing cap is at 35-40
£t/1bs. and should be cqually locked with fixing cotter pin.

<150~



So far, only the differential unit is mounted and the drive gear is locked
with the drive pinion, therefore, the following adjustment must be made
to acquire the regular side bearing preload & the gear back lash,

(2) Adjustment of side bearing preload & back lash.

To give the right preload on the side bearing of differential gear case
and in preasing the bearing in the differential gear case and in prossing
the bearing in the differential case adjust by inserting inside the bear-.
ing adjusting shim of thickness calculated in accordance with the follow-
ing method of computatior
There is a masked nambersl of usiing basis o the bearing housing of
the gear carrier and differential case. The numberal is the manufactur~
e b e ey e e e

Cb in Fig. 9. To measure the width

It may as well be assembled by using the shim of thickness whic)
athod of compuiation. _ The 1t aed sight bene-
pressed in, otherwise the preload changes.

it i within 0.
(0.004"-0. 008"
16it 15 much, move to left
taking off the right shim,
for adjustment

Fig. 14 A MARK

Lett Side.
Ty=A-GiDIET

Thickness of Shim
on right side

Right side
T,

“Di6
B2DiFH0. 150)

S1s1e



Example of calculation:

5 (0.2 mm/0.025mm =
10 (0. 25mm /0. 025mm = 10}

(Left) T = A~C+DYEST = 0.025mm x 20 = 0. 5mm

(-(-1434857)
(RightITz= B-D+F+6 = 0.025mm x 15 = 0.375 mm
(2-3+1046)

Ti=A D-C 0.001 E B-D 0.006"
001750, 002"-0. 002"

T,
%.002"-0.003"

0.006740.010
+0.007"50. 008" < <0.015" (thickness of right side
016" .. (Thickness of ahim)
et side shim)

The numeral marked by the electric pen on the side of the drive g
shows that of the recommended

& lash besides the set number
For example, (b-6) means the back lash of 0,006 in. (0. 25mm x 6-0. 15mm)

Fig. 15

1 Disl e
2 5.T.D. g
(0. 0raen thiciness)
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Fig. 16
Measurement of backlash for the drive pinion & ring gear

¢ necessary to

se the bearing again at the time of repairing, the
thicknoss of each shim of 1 & FIght mast be Feduced fo 0. 001-0. 003"
o the basis of 80% or 60% againat standard preload in ac.

practical condition of use, becauss

cordance with the
 over preload is given to the beari
With the shim of thickness calculated from above method of compatation.
sdjustment ts completed. 2y way of precaution, masaurs
with richramnetar of the Iarge yce the L camuremens which i
158,40 + 196, S5mom as Fi. 12 (Service N ol ST463-30000
163t is insatficient, add an additional ;mm o
In this case michrometer,

. the sxid

2 ins. leit and right.
or spectal gauge should be
o scaling.
The shake of the back of drive gear which has been fixed with ©
Fier should be measured by dial indicator o condirm that fs

within 0, 05mn.
[T






SECTIONAL VIEWS OF
DIFFERENTIAL GEAR

;i
it
§
:

Gear ratio

5,889 (35/9)

“Specin ot 57462 00



Mounting the gear carrier Ass'y on the Rear Axle Housing

corior of the axle housing should be cleaned well. The carrier
packing should aleo be replaced with new one. Mount the gear carrier
ass'y without mistaking its upper side with down side and through § studs,
then fix with the lock washer & nut. The nut must be tightened in &
diagonal line 0 as not to cause the oil leaks.

hen i is mounted an the vehicle, foed e geas ot immediately.
The oi of e designated gypoid gear oil No. 904 o foe
Tt et o ot ths Govn 4sa of e Toscing ot

s -



STEERING

The saring tube xevolves & cam, which engages in trn with 3 aper
pegfied o b ocker shatt wikin rolle bearing. e assembly
e tteoe sating whioh careies e ball bearinge o elthes ena

5 whocl is turned the abe revolves he cam, which in

lever to the gear arm on the idler shaft. Two shorter side rod,
e s, Sonmens the stocelng gons arm v the steceing gear s sdler
ms respectively.

Side Cross Rods
side cross rods are held in position by a castllated nut and split
in 2t each end,
£  tube, withdraw the split pin and release the nut at each
end of the rod 4 ;,... ihen carefully tap the rods clear of the levers to Which
they are connectet

Removing the Steering Gear Arm

© are secured to the steering gear rocker shaft and idler shaft res-

pccl\vcﬂy by & nat and split pin cach. Normaly these levers need not be

moved for any general maintenance. The only occasion requiring their
Femoval would be when damage has occurred, under which circumsiances the
Steering box or idler should also be removed for inspection when the arm
Concerned can be withdrawn once the steering gear box or idler has been
removed to the work bench.

Th jour arm ahould b withdrawn (rom the shaft concerned
W iicr et b g e

Removing the Idler
After the side and cross rods diconnected the idler can be detached from
the body. It is secured by three bolts to the {ront suspention member.
Holding, the idlex body on the bench and take off rubber cover.
Unscrew the idler shaft out of the body.
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STEERING GEAR

Type of gear Cam & Lever
Gear ratio s
Outer dia. of front & re
at the position of bearing insert 18 mm
Inner dia. of worm bear,
&R, 18 - 0.009 m
Dimension for fitable 0.009

tightness of worm bearing:
Worm adjusting shim: 0.762 mem, 0.254 mim, 0127 mm
0,005 mm.
Thickness of standard shim
Turning weigh at he siering
ol

Dia. of &
Bushing, om s 2.2

1.5 mm
0112 mm=0.25 kg. at the inside of
wheel.

47201
as;smm

22,221-22.250 mm.
0.017-0.060 mm

cic
Standara Gear oil MPY90 (iypoid geae oil
warmer district than 32°C
wae MPHLAO if colder less than
“12° C use MP3
capacity 0.254

Steering Gear Housing Removal

ing thehorn botom {rom the stsering wheel, unscrew the

the goar housing, then dscon-
ek Bighet up the columa from the wnivereal )

e omnect ball shud muk 0 deons ovh rom the d of stossing
gear arm.

rew the bolts secured to front suspension member. Thus, the

steering gear housing assembly should be removed from position.

ase -



Ad justing nut

Fig. 1 Steering gear box

Disassembly

the suitable bench leaving the rocker shaft

Supposting the hausing o

1t should only be removed if sho
Disconmet the thrce sctpins secwriog the froat cover in position, and

his cover with shim

Take off rear cover same
The complee s should now e up-ended with the stcering housing
uppermost
159



4

& N ldler cover
“Serow pitch- § s aios
wsio oum0
ter SIAIT thrended bush

Idler hody asseably
e \

Fig. 2 Idrer & orm



Asay-button, horn

Fig.

9. Set-shell, steering column

horn button, upper 10, Scre

| Washer-lock
12, Nut-steering wheel fixing
13, Washer-lock

14, Collar-steering wheel fixing
15, Wire

16, Comp. -cord, horn upper.

3 Stoering wheel

S161-



11

Fig. 4 Companents of the steering geor case

2 humpiag the e of the warm gear agains 8 waoden block, tap ut
on the floor, the worm gear with ear beating will be displaced.
The complete inner as ,mmy Can then b witbdrawn o the ousing
through the open end of it
Then with the ..em,., wheel held to prevent it from turning, endeavour
curn the side rod and gear arm. Should the stecring wheel have a
tendency 1o 1, ¢ by e sasumed thas there i xcers ot hay i the
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Plug-a
Cover- racker shatt

2

5

s .

51 Seal-oll, rocker shatt

I

7

8. Gasket-racker shait cover
b

13 Serew-rocker shatt st

20, Shim-worm beaing (91050 )

2
B Winarac | 5 ot
23 Bont

24 Cover-housing, rear

25 Seal-oi hatt
26. Ring-"0", housing cover
5 w.,.,u ok ] to fix rear
29, Bol

W et worm
310 Gear-worm

32, Yoke-univereal joint
35, Journal

Avs'y-shatt, rocker
Race-needle roller

Comp. acket, steering colunn
Aevy-iueh, cotun
Balc to fix jacket

to dash board



12

13,
1
15,

Ass'y-rod, side (R.H.) 17, Arem-idler

Asx'yorod, side (L.H.) 18] Seal-dust, rocker shal
Seal-dust, ball socket 19. Nut-steering lever
Clamp-dust, seal 20, Pin-cotter

. pe

Cover-idler trubber) 25,
Bolt 2
Nut
Washer-lock
Washer-lock

30, Nut-cross rod, locking
31, Bar-cross rod

Fig. 5 Steering linkage

T



Assembling

Reassembly of the gear housing is merely  reversal of the dismantl-
ing procedure howsver, adjasting shime should be (e behind the front
cover 5o that there is 1o end play on the column, but at the same time
they should not be preloaded, otherwise damage to the ball races may
When the racker shaft is dropped into position, ensure that it is a good
i in i housing and ha th o sea at he rear Cove ofthe housing s
making good

before seiimingthe rear and frons cover serew back the adjutin s,
Ensure that all joint axe oil tig

Adjusting the gear

s screw in the cover should be slackened by releasing the

cewing the screw a fow turns.

adjusting screw should be down untl there is no free movement
head position of the gear and adjustment secured by lock nut.

ent sh e the gear has been reassembled to th

straight ahead position than on lock, provision is made for this in the disign
cam, and it will be found that there is a slight end play towards cach

tock.
he steoring gear housing should be filled with recommended g
Uhrouth the Flee plag sieased ok W socker Shah sover avd T & s st
made 10 ensurs that the movement s free from lock.

165 -



Assembly order of Steering Column and Coupling
© the removal procedure, but
e inscre

steering

en replacing stecring colum,
should be excercived to see that at the colurm
100X bt the fied position which fnabie hal oo e cmmvameat T
Rocker shatt set
— [ 48101 04100/ 101/102
48105 [
18106-30800 Billroller
48107-30800 18108-95960
48109-95960
| ‘ 48110-95960

Adjusting screw
18135-30800

Fig. 6 Section of steering geer housing

Steering Faults
steering is invariably attributed end play of the worm gear through
be rectified by the removal of shimes located be-

ady mentiond. To check for this end

L
steering col

housing front cover.

i end of cross ro
turn the steering partly to the right o left lo
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BRAKES

Disc Brake for Front Wheel

The disc brake of Dunlop MKIL type i adoptd for th front whesl

Reference to the rear wheel, the leading trailing shoo 1s used for drum

This disc brake consiat of a flat disc
carrier adapter et

rotex), caliper assembly, and

Fig.1

‘This MKIL type is made of the transferee, Smitomo Electric Industry
Co., which obtained fxom the patentee, Dumlop corporation as to all the
patent for manfacturing technique.

New Model
Type Front Disc (Dunlop MKII type)
Rear Drum (Leading & trail-

ing shoe type)

Lining dimension
(Wideh x Thickness x Length - Nos.)
Front (mm) | 47.5x 16.7x 53,98 - 4
Rear (mm) | 40x4.5%215- 4

Total braking area
Front (mm) | 1026
Rear (mm) | 351
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Roter (@isc) Outer dia.
Front (mm) | 284 (11.1 &

Thear () | 2286 0 1n)
Master cylinder

Inner dia,

19.05 (314 1n.)
Wheel cylinder
Front (mm) | 5398 2 1/8 in.
Rear (mm) | 20,64 (13/16 in.)

Pedal ratio 3.9

Friction pad TEXTAL TP 9L,

Fig. 3







Ass'y-cylinder, inner 16, Plate-keep
Ball13/16 Bolt

Sereu-blecder 3ot e
. Washer

Ase'y-piston Bol | N

Fiitng-pimon Wther | 10 fx eytinecs

Cover-dust Ass'y-tube, bridge (R H.)

Ass'y-cylinder, outer

y-pad
Plate-support

Dokt e | to fix catiper
e R

9. 6 Front broke



The Disc Brake Unit

The brake unit consists of & calliper settled
held together by the bolts.

 front wheal brake unit compriscs -
with the wheel and  braking unit rigidly atta,

Ives which are

ounted dise rotating

Fig. 7



Components of the Calliper




Cytinder

S »
T et e

- ]

1 |

J K] catier i *
B
’ (™
4 5

Selt-adjusting

w -

Securing plate

Keep plate
Seal 1o piston
Dust seal

Fig. 12
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The friction pad assemblics are fitted adjacent to the pistons by the
securing plate and are retained in position by & support plate and belted
with the keep p

Fluid pressure generated in the master cylinder enters mounting half
of each calliper and passes through internal fluid ports into the. sim hall
An even pressure is therefore exerted on both hydraulic pistons, moving
them along the cylinder borea until the friction pad assemblics contact the
dise.

In order to compensate for wear of the pads the pistons move progres
sively for wear of the pads the pistons move progressively along cach

corresponding guide post, and the riction stops, which g#ip the posts,
v tive datum to wich the pisine retun.  The ent
the piston deflects the fluid scal in the cylinder

Feleasing the
Pressure the paten moves back ino s otiginal pesition tha providieg
the required clearance for the friction pad

Removing Disc Friction Pads

Apply the hand brake jack up the car, and remove the road wheel.
Somseas el of Keep late, (aka ou the keep plate (rom the cal-
liper brid

ehdr s the brake friction pads out of the callipss with & too by &
hole of it
When the ining materil has worn down 10 8 minmum permiasibe
wed.

shickness of 6 mm th irction pads must be re)
ughly clean the xposeh end of sach preton and ensure that the
recosscs which are provided in the calliper o recetve the (riction pads
free from rust and gri
Before fitting new friction pads the calliper pistons, which will be at

their maximum adjustment must be returned to the base of the b
using 4 suitable tool insert the friction pad

S



Note: The level of the fluid in the master cylinder supply tank will
Fise during this operation and it may be necessary 1o siphon
off any surplus fluid to prevent it from

e fowing

s



The rear

REAR BRAKES (LEADING TRAILING TYPE)

brak are not fixed but are allowed to slide and central-
the same effect as in the front brakes. They are hydraulically
cperated by wheel eylinder and independent hand brake mechaniam.

Fig. 20 Adjusting broke shoe

Adjustment for the rear br

ke shoes is by means of th
<

the adjuster bolt
ke dsc. This procauion shouldbe
of brake shoe dra duc to mi

i ted
rection tightly and then turn

U



10
n

Ass'y-disc, rear brake (R.H.) 12,

DI
Assy-shoo, rear brake, foré 14
i e ot R T
v..mn. brake 160
turn, brake shoe, 17 c
side 15
cturn, brake shoe, 19, C:
“druater side 20,
Ase'y-cylinder, rear wheel
03 o) 21
. Cup-pis 22,
Pisn-cotinder, rear wheel 23,
Cover-dust, A 28 n

Ring-anap.
Fig. 21 Reor brake
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HAND BRAKE

el only and i appied by 3
cable from

brake conroljus sighily applied and the

Fig. 22

MASTER CYLINDER

This is consists of an alloy body with a polished, finished bore, and re-

1y is made of the push rod, stoper plate ring, pistor
sccondery cap, return spring, let out valve and check valve seat.

S



Fig. 23 Broke master cylinder
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Fig. 24
The apen end o the cyinder Lo proected by a rubber buot as shown
Fig._disassembling the Brake Master cylinder.
Disconneet the pressure pipe union {rom the cylinder and remove the
securing bolts, when the master eylinder and fluid rescrvoir may

removed the piston with the sccondary cap will be exposed, therefore remove
the piston assembly compl
The assembly can be separated by taking out other small parts

Examine all parts, especially the rubber primary cap, for wear of dis-
tortion and replace with new parts where necessary

Bleeding the Hydraulic System

Blecding is necessary any time a portion of the hydraulic system has
been disconnected or if the level of the brake fluid has been allowed to fall
low that air has entered the master cylinder.

With all the hydraulic connections secure and the supply tank topped up
with the fluid, remove the cap from the bleed valve and fit the bleed tube the
Clesd vaive, Immessing the frcs ead of the rabe In s clean for cosmatning's
little brake fluid

Unscrew the b cap about three-quarters of a tu

ec the
SpoTaLs e BEARE S VAN Lok Tl ok et he L3 o e

<180~



Jar is completely free of air bubbl n, during & dowmstroke of the
brake pedal, tighten the becd serew e ot i

P s pronsus e o S sepancad or eadh o i gt el eyiin
Aluays keep a careful check on the supply tank during bleeding since

it is most important that a full level is maintained.
Should air reach the master cylinder {rom the supply tank, the whole

Great cleanliness is essencial when dealing with any part of the hydraulic
System, and especially so where the brake u.u.s v concernea.
Dirty fluid must never be added to the syste

BT
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