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Fis.  EG-l  Lcfr  Sidc View of  H-20 Engine

T

Fi3 EG-2 Risht Side View of H-20 Engine
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Fig, EG-3 Front Sectional View of II-20 Engire

Fig. EG'4 Side Secti;naf Vi€rl, of H-20 Engtne
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MODEL

Type

\ o .  o f  C l  J i r r < l c r
Bole >< Strokc . . . nm (in.) . .
P i s t o n  D i s p l a c c n r e r t  . . . . .  c c ( c u - i n . )  . .
f . ' 1 n l ' l c r r i 0 n  R . r r i "  .  .
N I a x .  B l a k c  F l o r s c p o r v e r .  . . . . . . . .  h p l ' r p r r  ( S A E )  .
NIar. Torcque m-kg (frlb)irpm (SAD)
Dirncnsions; Length . . . . . . . . mm (in.) . .

Width . . . . . . . . nT m (in.) . .
I lcight . . . . . . . . nT n.r (i l .) ..
W c i g h t .  . . . . . . .  k g ( l b s ) . .

No. of piston Ring; Cc,mprcssion Ring
O i l  R  i r g

\ - . ' l r c  T i n  i n . , :  B . T . D . C .

A,B.D.C.
B.B,D.C,
:\.-f.D.C.

Ir-nition Systcrn
I g u i t i o n  T i m i u g  . . . . . . .  B T D C , . r ' p n
l'iring Orcle l
Ignition Coil,

Distlibutor, l{odcl

Spark Plug, N{odcl

Clarbulctor

,\il Clcancr

Frrc l  Pump
T .  r l , t i t ; r t i o r t  S y s t t n r  .
O:l Punp

::-] Systent

I I  2  O

T1l /  TA5 6

4-cycle, O.FI.V.,
Water Cooled
4, inJinc
87.2 x 83 (3.13 x 3.26)
1 .982  ( l 2 l )
8.2 to I
99i  5000
17.0 (  122.9) i  3600
639 (25.2)
515  (21 .5 )
728 (28.7)
153 (  337)
2
I
16 .
52.
54.
14 '
Battery & Coil
7.  ls50
1-3-4-2
HP5_IOE
TVB-4KL; Centrifugal
& Vacuum Advance
NGK,I]_6D
D3034A-13A ;
Downdraft, 2 barrel
Viscons Paper Element,
Dty
I\'Iechanical Diaphragm
Pressure-I'eed
N{echanical Gear
Full-flow, Cartridge
3.3 (3 1/, quarts)
Water', Forced
Circulation
7.8 (B 1/, quarts)
Centrifugal
Waxpellet
N40L ; l2V-40AH
ACs00N.R. AC300/-
l2W2R; l2V-300W
Magnetic, ME 1.0/12-
Y,R;  12V-1.4HP



GElltRA[  Fonilt]l0tl

H  2 0 H  1 6  ( R )

4-cycle, O.H.V.,
Water Cooled
4, inJine

, 87 .2 x83 (3.43 x 3.26)
1 ,e82  (  l 2 l  )
8.2 to I
99/5000
17.0/3600
639 (25.2)
606 (23.5)
645 (2s.4)
147 (323)
2
I
16 .
52'
5+'
t4 .
Battery & Coil
7. 1550
t-3-+-2
c l4-51
D4l5-54; Centrifugal
& Vacuum Advance
NGK,B_6E
D3034A-9C ;
Downdraft, 2-barrel
Viscous Paper Element,
D.y
Mechanical Diaphragm
Pressure-Feed
Mcchanical Gear
Full-flow, Cartridge
3.85 (4 quarts)
Water, Iorced
Circulation
8.6 (9 quarts)
Centrifugal
Waxpellet
\.10L ; 12V-50AH
AC500N.R.  AC300i-
l2 \ '2R :  12V-300W
\Iasnet ic .  S l  l4-91
1 2 \ ' -  1 . +  H P

4-cycle, O.FI.V.,
Water Cooled
4, inJine
87.2x83 (3.43 x 3.26)
1 , 9 8 2  ( l 2 l )
8.2 to I
99/5ooo
17.0 (  122.9)/3600
639 (2s.2)
557  (21  .e )
766 (30.2)
l4s (  328)
2
I
16 "
52'
54'

4-cyclc, O.H.V.,
Watcr Coolcd
4, inJine
87 .2 x 83 (3.+3 x 3.26)
1 ,982  (  l 2 l  )
8.2 to I
99i 5000
17.0 ( 122.9)i  3600
68e (27. r )
575 (22.6)
723 (28.s)
147 (323)
2
I
1 6 "
52'
54"
2 0 '
Battery & Coil
7"  1550
t - 3 + 2
c14-51
D,l15 54 ;  Ccntr i f  ugal
ct Vacuum ,\dvance
NGK.B 6E
D 3 0 3 , 1 A - 1 1 C ;
Dorvnclraft, 2 barrel
Viscous Papcr Element,
Dry
Mechanical Diaphragm
Pressule-Fced
Mcchanical Gear
Full-florv, Cartridge
3.3 (3 1/, quarts)
Water, Forccd
Circulation
7.7 (8 1/, quarts)
Ccntrifugal
Waxpcllet
N40L ; l2V-50AH
AC500N.R. AC300/-
l2V2R ;  l2V-300W
Magnet ic ,  S l14-91
t2v-1. ,1 HP

T +46

4-cycle, O.H.V.,
Water Cooled
4, inJine
87.2 x 66.8 (3.43 x 2.63)
1,595 (97.3)
8.0 to  I
8 l  /5400
13.2 (95.4)r  3200
63e (25.2)
545  (21 .5 )
728 (28.i)
r s l  (  333 )
2
I
16 "
52"
54"
1 4 .
Battery & Coil
12"  /550
t,3-4-2
HP5_IOE
TVB 4KL;  Centr i f  ueal
& \' 'acuum -\dr.ance
\GK.B_i ]E
D283,2A 4.A;
Dorvndraft, 2-barrel
Viscous Paper Elcment,
D.y
Mechanical Diaphragm
Pressure-Feed
Mechanical Gear
Full-florr', Cartridge
3.3 (3 t/, quarts)
Water, Forced
Circulation
7.8 (B 1/1 quarts)
Centrifugal
Waxpellet
N40L;  12V-40AH
AC5ooN.R. AC300/-
l 2 V 2 R ; l 2 V - 3 0 0 W
Magnet ic ,  ME 1.0/12-
Y . R ;  l 2 V - 1 . 4  H P

c 240 r30

t 4 '
Battcry & Coil
7 " 1550
t-3-4-2
c14 -51
D415-54; Centr i fugal
& Vacuum Advance

NGK.B-6E
D3O31A_BB;
Dornnd le f t ,2 -bar re l

Viscous Paper Element,
D.y
Mcchanical Diaphragm
Pressure-Ieed
Mcchanical Gear
Full-flow, Cartridge
3.3 (3 1/, quarts)
Water, Forced
Circulation
B.B (9 1/, quarts)
Centlifugal
Waxpcllet
N40L ;  12V-50AH
AC5OON.R. AC3OO '-

12V2R ;  l2V-300W
Magnet ic ,  S l  l4-91
l2v-1.4 HP

I
:

I
I
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t p p L t c A T t 0 t {  0 F  E i l 0 t 1 { E  M 0 D E t S
S:re only the information concernins the
e:rine is described herein, please refer both'r;. and SERVICE MANUAL for the chassis
a.:d 

-b"d{ for each applied vehjcle for complete
o€tals oI the car_

Er{0 t t {E  s tRtAL t {u I l |B tR t0cATt0 l {
F,r the distributors or dealers when writins
- :  \Varranry Cla im Forms,  Technical  Repoi .
r:d any technical matters, the eneine'serial
: -mber is very essential. The incluiion of full
:r:ial numbers with their prefixes refering to
::v unit allows quick and accurate iden"tifi_
1--tig1 of the ̂ subject part reporfed and rapid
=:- r lza l ton o l  c la tms or  qucr ies.
T- i ; - . is  s tampcd on rhe cy l inder  b lock ar  the
e--lttrutor Slde.
Tbe irst thrce letters ol the engirre number
&israte the engine model and the rest six
&ute are manufacturing serial trumber,

G R I D E  O F  P E I R O T
The H-20, 4-cylinder, in-line, over head valve
engine will develop top power and high level
penormance usrng a proper grade gasoline of
90 ocLane. and under almost all drivins condi_
tions. The use of a lower grade gasoline may
cause various rroubles such is e*cissive ensine
knocking. reduced engine performance, oi,er-
heatrng,  a l ier - running,  etc .  I f  , ,knockin.S, ,
occurs wirh gasoline you are using, and it cin
not .be cured by s l ighr ly  advancing the spark
t rmrng or  other  engine adjusrments,  i t  might
be caused by rhe u1e of louer grade gasoline,
then switch to the next higher grade gasoline
that will eliminate the ',knockins,,.

Nore:  The oc lane number should be refer-
red to SAE research method.

0 R A D r  0 F  E l { C t l t r  0 i l .
Temperature Grade

Ensine O, l

32'c(90"F)

API

M S

SAE 40

32 to 0 'C

(90 ro 32"F)
sAft 30

0 ro -12"C

(32 to 10'F)
S,'IE 2OI\

-12 to -23"C

(r0 b -10'F) SAE 1|]\!

-23'C(10 "F) sAE 5lr

1,982 cc
(  121 cu- in . )

+r E5 D-r-€
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RERIODICAL MAINTENAT{CE AND
LUBRICATION SCHEDULE I

SERVICES
DURING

BR FAK.IN
OPERATION MAINTENANCE AND

LUBRICATION
SCHEDULE

MAINTENANCE FREQT,ENCY
EVERY

E =
J : E : E a

C h e c k  e n g i n e  o i l  l e \ c l ,  L o p u p  i f  n c c c s s r r y . o

a a a

Lub. icate carburetor  l inkrse. o

o CIeck  coo lan t  Ic !c1 ,  rdd  i f  ncccssary . o

a
Check d is t r i l ' ! to .  caD un, l  p iv . t  t , ) r  tb . f  lu l , r i c i .
t ion ,  ipp ly  g r .as€  i f  nc .essar r . o

o I le t i sh ten ins  c } l indd  hr :a , l ,  mt r iL , l J  .nd  c \ | [usL o

o Adjus t  iappet  d€r . rnce . o

o Cleck  isn i t ion  t i rh ins ,  ad ius t  i f  necessar l . o

o Check carhure tor ,  re t i sh ten  a t tach ins  bo l ts  and
nu ls ,  and ad jus t  i f  necessary .

o

o Cneck spec i f i .  s ra ! i rJ_  o f  ba t i€ ry .  and charAc i f o

o Check and ad ius t  fan  be l t  t c is ioh . o

o o Check ens ine  fo r  o i l  leak . o

o o

o Chec l  lue l  p ipe  conne. t ioDs fo .  l cak ,  rcpa i r  i f o

o R e p l r c .  c n g i f t  o i 1  f i l t d . l e h c n t . c

o Check and rcsc t  sDr rk  p lus  sa i rs  i f  nccessary - o

o Ch€ck d is t r iL ru to r  c rp ,  .o to r  and po in ts ,  ao lus ! o

o Check ens ine  id le  speed,  ad jus t  i f  Decessar r . o

o Check abnormal  no ise  f rom ens ine  and ex laus t  gas o

o R e t i s h t e n . n s i n e  m o u n t ' n e  b o l t s  a n d  n u t s . o

C l € a n  o i l  f i l l e r  c a p . o

Replace spark  p lugs . a

Check senera tor  lnd  !o l tase  resu la to r  tun . t ion . o

Check s ta ! t ing  motor  ope.a t ion . o

Adjt rst  t iminF . ia in tension. o

Replace a i r  c leaner  e lemnt . a
Check fuel ptrw function. o

C'heck .ompression Dressure of cylinders. o

Ov€rl'aul carbur€tor. o

Checl condenser for defect, replace if necessa,y. o

Clerq o.  Supply. a=Chance,
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Items

AC

AH

cc

cm-kg

cm

in

kg

km

km/h

kg/cmz

KW

L
LH

I
nuD

m

m-kg

o.s
P

f.H
r.P-m.

s-r.D.
f

E

Ampere

Alternating Current

Ampere Hour

Cubic Centimeter

Kilogram-Centimeter

Centimeter

Gram

Inch

Kilogram

Kilometer

Kilometer per Hour

Kilogram Square Centimeter

Kilowatt

Length

Left Hand

Liter

Millimeter

Meter

Kilogrammeter

Over Size

Page

Right Hand

Revolution Per Minute

Standard

Thickness

Under Size

Voltage

Voltage per Cell

Watt

EG-7
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SECTION EM

ENGINE

MECHANICAL

tllOIlIE DISASSEi|BLY
IlISPECTIOl{ AlID REPAIR
ElI8I1{E ASSEi||BLY
EIIGIlIE TUIIE.llP ADJUSTlt|T}IT ........

Elt | . I
ttl- 3
'Etl-r 5
rM-lg
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E I { O I I { E  D I S A S S E | | l B T Y

1. Fix the engine rvith the engine stand' To

do this, remove the oil filterrvith bracket,
o i l  pressure swi tc l r .  fue l  pump and RH
e n g i n e  m o u r r t i n g  b r a c k e t '  r n d  t h e n  i n ' t a l l
the attachment.

l. Remove the oil drain plug and drain

engine oil.
3. Remove the clutch assemblY.
1. Rcmove the oil level gage
l. Remove thc vacunm tubc.
'r. Remove the clistributor and distributor

driving spindle.
, . Remove the sPark Plugs
J. Remove the carburetor assembly'
,r. Remove the intake and exhaust manifolds

-0. Remove the alternator, alternator bracket,
LH engine mounting bracket and drailr

tube,
Remove the cooling fans, fan spacers and

fan , pulley.
R.rnove ihe water outlct elborv and ther-

mostat.
Remove the thermal transmitter'
Remove the water pump and alternator
adjust bar.
RJmove the rocker cover and packing'
Remove the rocker shaft with brackets,

and removc thc push rods.
Remove the cylinder head and cylinder

head gaskct.
Rernovt-  o i l  Pr  n and o i l  PumP.
Removc thc f ront  .orer  and o i l  thrower.
Remove the chain tensioner.
Remove the camshaft gear, crankshaft gear

ancl chain simultaneouslY.
-1. Remove the crankshaft gear shim, if

ierted. The shim can be rcmoved
r:kilg the keY off

23. Remove the connecting rod caps and
pistons, rvith the piston pushed uprvard.

24. Rcmove the flywhccl.
25. Using a puller, remove the crakshaft main

bcaring caps.

in-
by Fig. EM-3 Removing Manifolds

Fig. EM-4 Renoving Rocker Shaft AssernblvI-fr. E\l-r FLing Engin€ on Stand



ElrflltE rrc|lAiltcAt

NOTE: 1. Place the disassernbled valwes separatety
each cytinder so that they can be as-
sernbled into their orisinal position.

2. Be sure that the walve rins rubbers ar:e
f i r .cd ar .he exhausr valvelem ends.

3. Take care not to darnage the lip seal
portion of the guides,

Fig. EM-B Rernovins Vatve Sprhss

32. Disassembling the valve rocker shaft as-
sembly.
Remove thc following parts in the order;
lock pin, washer, spring washer, valve
rocker arm and bracket. Then, remove the
inside spring. Remove thc valve lock nut
from the valve rocker arm, and then
r c m o v e  l h c  r a l v e  l o c k  a d j u r r i n g . r r c u .

33. Disassembling thc pistons and connccting
rods,
Remove thc piston r.ings, snap Iings and
piston pin, thcn clisconnccr tlie connecting
rod lrom the piston.

r

t

rE.l
II
vt
vr
TI
CI
E

26.
27 .
28.

29.
30.
31 .

Rmove the crankshaft.
Remove the camshaft locatir.rg plate.
Rcmovc the camshaft, taking carc not to
damage the bushing surface:.
Removc the valve l ifters.
Remove the rear oil seal.
Disassemble the valve mechanism. Using
the valve spring cxpandcr, remove the
valve springs, valves and valve l ip seals
from the cylindcr head.

Fig. DM-s Removins CylirrJer Head

Fig. EM-6 Rernowing Main Bearing Cap

Fig. EM-7 Rernoving Crankshaft

EM_2

Fig. EM-g Disassernbling Rocker Shaft



til0 E

ararely

p seal

\OTE: Prior to rernoval of connecting rods, ch€ck
id.ntification nark, if necessary rnark
them, th€n place the caps and connecting
rods in proper scquence so that rhey can
assembled into their original posirion.

wL.,, .
".'K-\.
L>',-z

Fig. EM-10 Rernoving Piston Rings

Fig. EM-ll Rernoving Piston pin

I I { S P E C I I O I {  A N D  R E P A I R

c 0 l { T E l { I s
rrl

c l  L I N D E R  H E A D . . . . . . . . . . . . . .
f {IVE GUIDES
1 .rlVE SEATS
T.{tvEs
s . { L ! ' E  S P R I N G S  . . . . . . . .  . . . . . .  .  .  . . . . . .  . . .
c  I  L L \ D E R  B L O C K  . . .  . . . . . . .  .
PLiTONS, PINS AND RINGS., , . .  . , . .  ,

CONNECTING RODS AND
BUSHINGS.. . . . . .  . . .  EM_10

CRANKSHAFT AND MAIN
B E A R I N G  B U S H I N G S . . . . . . . . . . . . . . . . . .  E M _ l l
Checking Main Bearing Bushing

-to- Journal Clearance .......,. EM_12
CAMSHAFT AND BUSHINGS ...,..... EM-I3
VALVE LIFTERS AND PUSH RODS...EM_I4
FLYWHEEL . . . . . . . . . .  EM_15

CYLINDER, HEAD

l. Visual inspect the cylinder licad for carbon
or damagc.

2. The cylincler hcacl mating face with the
cyl inder  b lock should be per lecrJy f lar ,  end
chccked lor  d isror t ion.  l i  i t  excced.  r l re
limit, re-condition the mating face using a
surfacc grinder.

EM_3
EM_4
EM.4
EM_5
EM.5
EM_6
EM_B

r, '  : :hc engine has been disassembled, thoro-
-- i lcan the parts and rcmove any clust,

_ --_ car.bon deposits. Using a wash tank
: .:-:rq clcaning solution is the most con_

:: - :. In orcler to prevcnt the cleaning solu_--i : :: .r being soiled ancl catching fire, it is
!1, -:,:-. ro plovide appr.opriate cover on thc
r, - :::--r. \Vhilc rcmoving carbon dcposits
n 

 

r ,rcraper, take care not to damage
:r,: -- ' : l  and finc machincd surfaccs,

EM_3
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mm (in.) Yll

l l
t

i d

I t
N r

I

l

:

o

Fig. EM-12 Checking Distortion of Cylinder
Head Mating Surface

VALVE GUIDES

Check the clearance between the valve
guide and valve stem. If the clearance
exceeds the limit resulting from a worn
valve guide, ream the valve guide to meet
oversize valve with the hand-reamer of SST
No. 5T44720000. Two kinds of oversize
valvcs arc available, spacing 0.2mm (0.0078
in.) and 0.4mm (0.0156 in.) in diameter.
The valve guide can not be removed lrom
the cylinder head because it is integral
with the cylinder head.

VALVE SEATS

After decarbonizing, check valve seats in
the cylindcr head for any evidence of pitt-
ing or defective contact, and reface valve
seats if necessary,
Before refacing the valve seats, check the
valve guides for rvear, and finish by ream-
ing as instructed before, then reface the
valve seats to the dimension as shown in
the figure EM-14, using the seat cutter of
ssT No. sT44730000.

Fig. DM-14 Refacing Valve Seat

Intake Exhaust

2 .

L

2.

t .

Standard Limit

Valve
Guide-to-
Stem
Clearance

lntake 0.028 to 0.030
(0.0011 to 0.0012)

0 .10
(0.003e)

Exhaust 0.058 to 0.060
(0.0023 to 0.0024)

0 .10
(0.0039)

Valve Guide
lnside Dia.

8.675 to 8.690
(0.341 to 0.342)

Fig. EM-13 Rearning Valve Guide Fie. EM-15 Dirnension of V.lve Seats

EM-4
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r (in.)

r . l0
0039)
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f pitt-
r alve

k the
ream-
R the
rn tn
ter of

VALVES

l. Remove carbon deposits from the valve
heads and check for distortion, crack of
rhe valve and wear at the valve stem.

2 Using the valve grinder, correct the valve
as speclneo.
-\fter grinding, check that the thickness
of  the valve head at  the outer  margin is
not below 0.5mm (0.0196 in.), and replace
rhe valve if it exceeds the limit.

OVERSIZE VALVE DIMENSIONS
mm (in.)

Es; EM-IG Dirn€nsion of Intake Valwe

VALVE SPRINGS

l. Check the free length and the length when
the specified load is applied, and replace
them with new ones if necessarY.

2. With a square scale, measure the inclina-
tion of the valve spring as shown in Fig.
EM-20, and replace the springs with new
ones i f  i t  exceeds 1.0mm (0039 in . ) .

4

Fig. EM-18 GriEding Valves

8.827 to 8.840
(0.5475 to 0.3480)

9.027 to 9.040
(0.3554 to 0.3559)

=

Fig. EM-19 Checking Valve SPring Tension

Er7 Dimcnsion of Eihaust Valve



E]{G|[E tECHAiltCtt

SPECIFICATION OT VALVE SPRINGS

Standard Limit

Free Length

Length when Loaded . .
S p e c i f i e d  L o a d  . . . . . . . .

Inclination

49mm (1.93 in.)
39mm (1.54 in.)
30kg ( 66 lbs)

47.5mm ( l .B7 in.)

29 kg (63.8 lbs)

below l.0mm (0.039 in.)

CYLINDER BLOCK

1. Visual inspect the cylinder block for
cracks or damages.

+.

Using a straightedge and feeler gage, in-
spect the cylinder block mating face for
Ievel. To check, place the straightedge
first along diagonal lines of the block plane
and then longi tudinal ly .  I f  any d is lor t ion
is detected in excess of 0.lmm (0.0039 in.),
grind the mating face, using a surface
grinder, to obtain a flat surface with ro-
ughness of below 0.05mm (0.002 in.).
Examine the cylinder walls for seizures,
out-of-round, taper or excessive wgar. If
the cylinder wall prove to be pitted or
notched, boring and honing the cylinder
Darrels.
If wear or taper is very slight, polish them
with use of the ridse reamer.
Measure each cylinder lengthwise and
crosswise at three different heights along
planes being respectively longitudinal and
perpendicular to engine outerline. Whene-
ver wear, taper rate or difference among
cylinders in diameter exceeds the limit,
rebore and then hone the cylinders.

Fig. EM.23 Me*uring Positions of Cylinder
Bo.c

Fig, EM.22 Meas:rring Cylinler Bore Diamet€r

Fig, EM-21 Measuring Flatness of Cyliader

EM+

Fig. EM-24 Measuring Position of Piston Dianrcter
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SERVICE DATA OT CYLINDERS

Standard Wcar Limit

mm 1n. mm l l l .

Standard Cylinder Bore 87.2 + 
3.05

.  , .  +  0 .0019 0.2 0.0079

Out-of-Round 0 .015

Taper Rate 0.02 0.0008

Difference among
Cylinclers in Dia.

0.05 0.0019

X : A + B
\Vherc, X

A

B

Boring and honing the cylinders.
Selcct the pistons and measure the outside
diameter of thcm at the position shorvn in
rhc figLrre EM-25. Determiric new borc
cliameters for each cylinder according to
rhe following formula.

Cylinder Bore Diametcr (mm)
Outside Diameter of Piston
(mm)
Piston-to-Cylindcr WalI Clea-
rance (0.025 to 0.045 mm at
20')
Stock for Honing (0.0 2mm)

The feed amount of a bit should be within
0.05nim (0.0019 in.). Remove a small
amount of stock from metal parts to pro-
duce smooth, true machined surfaces to a
righ degree of accuracy.

Avoid measuring the bore diameter soon
after boring or honing operation because
the block is expanded by the heat.
Check the piston-to-cylindcr wall clearance
using a feeler gagc of 0.04mm (0.0016
in.) in thickness. To check, position the
piston at the minimum diameter of the
cylinder. Insert the feeler gage at the
direction of thrust and pull the spring
gage. The correct clearance is obtained
when the spring gage is pulled through at
a force of  0 .5 to  l .5kg (1.1 to  3.3 lbs) .
The stanclard piston-to-cylindcr wall clear-
ance with new parts should bc 0.025 to
0.045mm (0.0098 to 0.0 lBi  in . ) .

NOTE| When the cyliaders have to be bored in
€xc6ss of the rnaf,irnurn oversize, bore the
cylinders to the srnallest size of three
sizes for installing the cylinder liners.
After installirg the cylinder liner' the
cylinder liners should be hon€d to obtain
the standard cylinder diam€ter'.

C

Fig. EM-26 Checking Piston-to-Cylinder WaU
Frg. EM-25 Measur:ing Piston Diarreter

EM-7
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SPECIFICATIONS Otr' CYLINDER LII\TERS

Cylinder
Liner Size Outside Dia. Inside Dia. Cylinder-to-Liner Fit

o.s
4.0 mm 91.20 to 91.25 86.80 to 86.70 0.08 to 0.09

0.157 in. 3.5905 to 3.5925 3.4173 to 3.4133 0.0031 to 0.0035

o.s
4.5 mm 91 .70  to  91 .75 86.80 to 87.70 0.08 to 0.09

0.177 in. 3.6102 to 3.6122 3.4173 to 3.4527 0.0031 to 0.0035

o.s
5.0 mm 92.20 to 92.25 86.80 to 86.70 0.08 to 0.09

0.196 in. 3.6299 to 3.63,18 3.4713 to 3.4133 0.0031 to 0.0035

SPECIFICATIONS OF OVERSIZE PISTONS

Standards

S.T.D.
87.187 to 87.235 mm

3.4325 to 3.4344 in.

a

N

0.25 mm 8 7,415 to 87.465 mm

0.0098 in. 3.4415 to 3.4435 in.

0.50 mm 87.665 to 87.71,5 mm

0.0196 in 3.4513 to 3.4533 in.

0.75 mm 87.915 to 87.965 mm

0.0295 in 3.4612 to 3.4631 in.

1.00 mm 88.165 to 88.215 mm

0.0393 in. 3.4710 to 3.4730 in.

1.50 mm 88.665 to BB.7l5 mm

0.0589 in. 3.4907 to 3.4927 in.

I
i
I

l,rru'11

PISTONS, PINS AND PISTON RINGS

1. Inspect the pistons, pins and piston rings
for any sign of wear, pitting or damage,
and replace a defective part with a new
one if necessary.

2. Check the piston ring-to-groove land cle-
arance, by placing the piston ring into the
relevant piston groove and inserting a
feeler gage in between, as shown in Fig.
EM-27. If the clearance exceeds the limit,
replace the pistons and rings with new
ones.

3. Check the piston-to-piston pin fit for
looseness. If a loose fitting detected, replace
the piston pins w-ith new large ones. The
piston pin should move with some resistance
by pushing it with fingers, with it immersed
in a hot water of 20"C (68"F).

fig. EM-27 Gheckiag Piston Ring-to.croove

EM-8
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i. The end of the piston rings in cylinder
bore, rathcr than touching, should be al-
lowed a clearance respectively. Inspect the
piston ring end gap with a ring inserted
in cylinder bore well square to cylinder
rer t ica l  ax is .  Whenever  new pis ton r ings
are installed, should the end gap prove to
be narrower than the specification, grind
ring ends as recommcnded. Converscly, if
the ring end gap is excessive the specifica-
tion, replace rings.
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SERVICE DATA OF CONNECTING RODS AND BUSHINGS

Fig. EM-28 Checking Piston Ring End Gap

SERVICE DATA OF PISTONS, PINS AND RINGS

Standard Limit

mm l n . mm ln,

Piston Ring-to-

Groove Land

Clearance

Top 0.04 to 0.07 0.0016 to 0.0028 0.2 0.0078

Second

t r l l

0.03 to 0.06 0.0012 to 0.0024 0.2 0.0078

0.03 to 0.08 0.0012 to 0.0031 0.2 0.0078

Piston Ring
End Gap

Top 0.25 to 0.40 0.0098 to 0.0157 1 .0 0.0393

Second 0.15 to 0.30 0.0059 to 0.0118 1 . 0 0.0393

oil 0.30 to 0.50 0 .0118  to  0 .0196 1 .0 0.0393

Piston Pin-to-Bushing Fit 0.004 to 0.006 0.00016 to 0.00024

Standard Limit

mm ln. mm 1n.

, \lisalignment per l00mm
I (3.93 in . )

8.025 0.0009 0.050 0.0019

Ihrust Play at Big End 0.2 to 0.3 0.0078 to 0.01lB 0.3 0 .0118

OJ Clearance of Big
End Bushing

0.014 to 0.056 0.0006 to 0.0022 0 .1 0.0039

E M 9
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CONNECTING RODS AND
BUSHINGS

l. Check the bearing surfaces of the big end
for scratch, crack and damage. If any sign
of' damage is found, replace the bearings
with new ones,
Using the connecting rod aligner, inspect
the connecting rods for bend and twist.
If the inspection indicates excessive the
limit, repair or replacc the connecting
rods.
The - misalignment per 100mm (3.93 in.)
should be 0.025mm (0.0009 in.), and not
exceed 0.050mm (0.0019 in . ) .
Check the bushings located at the connect-
ing rod small end for wear and damage.
If thcy prove to be only worn out or
scratched to a slight extent, repair them
by reaming

4. When replacing the connecting rods, select
the rod so that the weight difference of
six rods become within 3gr. ( 0.1 oz).
Excess of weight is rectified by removing
metal stock from a heavy rod.

I
I

a
I

2 .

1
I

I
(
!

7

I
I

3.

Fig. EM-29 R€arning Connecting Rod Small
End Bushine

SPECIFICATIONS OF CONNECTING ROD BUSHING

Size Metal Thickness Crank Pin Diameter

S.T.D.
1.498 to 1.506 mm 5 1 . 9 6 1  t o  5 1 . 9 7 4  m m

0.0590 to 0.0593 in. 2.0457 to 2.0462 in.

6 mm U.D

12  mm U.D

1.528 to 1.536 mm 51.901 to 1.536 mm

0.0602 to 0.0605 in.

r . JJd  t o  I  . ) bb  mm

2.0+33 to 2.0439 in.

51.841 to 51.854 mm

0.0613 to 0.0617 in. 2.0410 to 2.0415 in.

25 mm U.D
1.623 to 1.631 mm 51.71I  to  51.724 mn

0.0639 to 0.0642 in. 2.0359 to 2.0364 in.

50 mm U.D
1.748 to 1.756 mm 51.461 to 51.474 mm

0.0688 to 0.0691 in. 2.0260 to 2.0265 in.

75 mm U.D
1.873 to l .B8l  mm 51.211 to 5 l .221 mm

0.0737 to 0.0741 in. 2.0162 to 2.0167 in .

100mm U.D
1.998 to 2.006 mm 50.961 to 50.974 mm

0.0787 to 0.0790 in. 2.0063 to 2.0069 in.

EM-IO
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\\ ith the bushings installcd to the connect-
inq rods, install thcm to the inclividLral
cr-ank pin and measure the thrust clearance.
If it exceecls the l imit, replace the bush-
lngs.
The thrust clearance should be 0.2 to 0.3
mnr  (0 .0078 to  0 .0118 in . )  and no t  exceed
0.3  mm (0 .01  18  in . ) .
Clhccl< the oil clearance of the connecting
lod big e nd bushing with the same manne r
as that of thc crank shaft main bearing
bushing described later.
If the difference of each oil clearance
erceecls 0.03 mm (0.0012 in.), a defective
bushing should be replaced.

CRANKSHAFT AND MAIN
BEARING BUSHINGS

-  t : h r - c k  t h e  c r a n k " h a f t  j o u r n a l s  a n . l  p i n s
for crack, wear and damage, replace the
c l rnkshaf t  w i r l r  a  new one i f  nece.sary .

-. Check thc crankshaft for misalignment and
repair or replace thc caankshaft, if
neccssary,
To check thc misalignment, support the
crankshaft at NO.l and No.5 journals on
"V" blocks, set in place a dial indicator to
\o .2 ,  No.3 ,  and No.4  journa ls  respec-
rir,ely, and then read the dial indicator by
slowly rotating the crankshaft. A half of
rhe leading is of the misalignment in bend.
If the inspection has evidenced some mi-
ra l ignmcnt  in  ma in  bear ing  or  conncc l ing
:od journals, straighten the crankshaft
':ncler a hydraulic press. Take care to rate
rhe load as required, so that the crank-
, t r f r  i .  n o t  s u b r n i t t e d  l o  e \ c c s s i v e  ( l r e ( s c \

r'hich might adversely afi 'cct the internal
.rructure of the shaft.

Fig. EM-30 Checking Comecting Rod Alignrnent

When grinding the crankshaft is required,
selet ncxt under sizc bearing and, con-
sequently, grind out the crankshaft journals

to the specified under size.
With the crankshaft installed on the
cylinder block, chcck the crankshalt sidc
clearance at the center bcaring bushing.
If thc clearancc cxcceds thc l imit, rcplace
thc center bcaring bushing with a new
one.
Chcck for wcar and clamagc of the main
drivc shaft pilot bushing located at the
crankshaft. A worn or damaged bushing
should be replaced with a new one.
Thoroughly clean the bearing shells and
examine their inner face. If scuffs, chips
or evidence of wear in the metal coat
are detected, replace the bearing bushing.
Replacing a half of thc bearing bushing
should be avoidetl.

Fig. EM-32 Checkirg Side Clearance of
Crankshaft

3 .

A

5.

6.

f-fl Cbecking Cranhshaft for Misaligment

E M  1 l
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Ftg; EM-33 Checking Clash Height of Matn
Bearing Bushing

Fig. DM-34 Ch€ctring Main Bearing Buehing
Oil Clearance

Checking Main Bearing Buehiag-to-Journal
Clearance

l . Thoroughly clean the contact faces of the
bushings and journals.
Place a piece of Plastigage being the full
width of bearing bushing across the cap
side bushing or the bearing journal, taking
care that the oil passage is not obstructed.
Fit the bearing cap or connecting rod cap
and draw up the cap screw with a torque
of l0 to ll kg-m (72.33 to 79.56 tJbs).
Take care not to rotate the crankshaft in
this ooeration.
Then remove rhe bearing cap. The
plastigage will be found adhering to either
the bushing surface or the journal and it
wi[ have developed a rectangular section
as it was flattened from the cap tightening
action.
To determine the actual clearance between
the bearing journal and the bearing shell,
compare the width of the flattened plasti-
gage at its widest point with the gradua-
tion on the envelope, which indicates the
bearing bushing-to-journal clearance in mi-
llimeters.

SERVICE DATA OF CRANKSHAFT AND MAIN BEARING BUSHING

Standard Limit

mm ln, mm ln.

Wear of Taper Rate of
Crankshaft Journal

0.01 0.0004 0.03 0.0012

Misalignment of Crankshaft 0.02 0.0008 0.05 0.0019

Thrust Play at No. 3
Main Bearing Bushing 0.05 to 0.18 0.0019 to 0.0071 0.2 0.0078

Clash Height of
Main Bearing
Bushing

Front, Rear 0 to 0.03 0 to 0.0012

Center 0 to 0.03 0 to 0.0012

EM-I2
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SPECIFICATION OF MAIN BEARING BUSHING

AND BUSHINGS

Fhst of all examine camshaft journal and

lobe faces, which should be extremely

imooth. Should seizure or scoring marks be

detected, replace the camshaftl if the

u-out t 
'of 

dimage is negligible rectify with

a rery fine grade abrasive stone'
Support the 

"camshaft 
at ends on two 

"V''

uliiks which should rest on a surface plate

as shown in Fig. EM-33. Set the plunge.r of

a dial indicatoi to touch the intermediate

iournal and rotate the camshaft; the in-
-,Iicator 

readings should not differ by more

Jran 0.02 mm (0'0008 in') at any polnt'

I: the out-of-true exceeds 0 05 mm (0 0019

i:"), sraighten the camshaft under a press'

3. With the camshaft resting on "V" blocks,
set the dial indicator plunger to touch each
lobe in turn, and rotate the camshaft; the

lobe lift recorded should be 37.279mm
(1.2708 in.). This figure refers to both
intakc and exhaust valve camshaft lobes.
If any one of them wears in exccss of 0.25
mm (0.0098 in.), the camshaft should be
replaced with a new one'
Eiamine the interior surfaces of the cam-
shalt bearing bushings which should have
a mirror-like face, without indications of
seizure or scoring; otherwise, rcplace the
bushings. Chcck also the bushing for wear,
and if the bushings are worn exceeding

+.

t2

I 9

78

nzzt-ts'(d6zs42 to 62.s551,2.4780 to 2'+
I

12233-7820062.692 to 62.7052 4682 10 2'

12210-78 1223+-7820062.422 Lo b2.4552.4576 to 2 4581

12235-7820062.192 to 62.2052-4485 to 2 4+9112211-782 12235-78200,P2.192 to 62.20512-4485 to 2 449

12236 7820061.942 ro 61.9552.4387 to 2 439

No. 2 No. 4No. I No. 5

t2247 -37

12217 -37l5mm U.S

Jtmm U.S

i imm U.S

r22tB-37

t2251-37

Fig. EM-36 Measurins Carnshaft Beafig
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the limit, replace the bushings with new
ones,

5. Check the camshaft and crankshaft gears
for run-out, with the gears fitted in place,
using a dial indicator. If run-out exceeds
O.lmm (0.0039 in.), replace the gears with
new ones.

VALVE LIFTERS AND PUSH RODS

I. Check the valve lifters for wear, stick and
abnormal contact marks, and replace them
with new ones if any condition appears.

2. Check the clearance between the bore wall
in the cylinder block and the valve lifter.
If the clearance is in excess of the limit,
replace the worn lifters.

3. Check the push rods for bend and damage
at the ends. If any abnormal condition is
detected, replace them with new ones.

SERVICE DATA OF VALVE LIFTERS

ri
li'

SERVICE DATA OF CAMSIIAFT AND BUSHINGS

Fig. EM-37 Checking Gear for Run-Out

AND PUSH RODS

Standard Limit

mm 1n, mm tn,

Valve Lifter-]
to-Bore Wall I
Clearance I

0.02 to 0.0008 tc
0.04 0.0016 0 .10 0.0039

Standard Limit

mm ln. mm ul.

Camshaft Lobe Height 37.279 1.2708 0.25 0.0098
I)lfierence in l)ia. amons
Journals

0.05 0.0019

Camshaft Distortion 0.02 0.0008 0.05 0.0019

Thrust Play of Camshaft 0.20 0.0078

Oil Clearance
Front & Rear 0.025 to 0.087 0.0009 to 0.0034 0.r 0 0.0039

Center 0.038 to 0.1 0.0015 to 0.0039 0 . 1 5 0.0057

Run-out of Gears 0 .10 0.0039

Camshaft
Journal
Dia.

Front 45.435 to +5.+47 1.7887 to 1.7893 0 .10 0.0039

Center 43.897 to 43.910 1.7282 to 1.7287 0.r 0

0 .10

0.0039

Rear 41.218 to 4l.231 1.6228 to 1.6233 0.0039

El{-14
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FLYWHEEL

Check thc contacting surface of the fly-
rvheel {or lvear or scratch, ancl repair by
grinding it with a surface grinder and/ol
replace it with a new one. The amolrnt of
grinding should be as small as possible.
Chcck  fo r  run- ' , ru t  , , ' f  the  con l r ,  t inq  sur -
facc. If i t exceeds 0.2mm (0.0078 in.),
replace the flywheel.
To  rep lace  t l re  r inq  qear ' .  hc r t  i t  to  xp-
proximate lB0 to 200'C to cxpand the ring
gear. Whenever the dam:lge is nct scvcr,
rcplacing the ring gear is not rcquircd, but
r h e  e n q a q i n g  p o i n t  w i t l r  t h c  s l a n c r  l , i n i o n
gear should be moved.

Fis. EM-38 Measuring Valwe Lifter Dialareter

E I { G I i l E  A S S E l i l B T Y

ble thc engine, taking care to the follorv- 1 .

2 .

3.

t .

l 9

l 9

;8

39

r 7

33

i!

i3

l:r

: .  1nts :
Ihoroughly rvash, clean all the disas-
'cnrbled parts. Particular care should be
::ken that the oil passage is not plugcd
- .  ; . 1 .  { ^ . - i - -  - " t a r i " l c

\\-her.r assembling, lubricatc all bushings
::,d moving parts with cngine oil.
tl[] seals ancl packings once removed
.:.,,uld not be used again. New oil seals
.:-: packings should be used with a l ight

. =- .-,f erginc oil.
T:e r',',:,ls and opcrating stands should be
i . - - : . l e a n  t o  p r c \ e n r  t h e  f o r e i g n  m a -
r---. from entering into the engine,
hiJ : : r, starting assembly, the tools and

lE:-j : '  be newly fitted should be pre-
plr, =:ld checkcd to scc whether they

: '-.c or not.
::<cified tightening torquc and

be observed.

Assembling pistons and connecting rods
I n s r a l l  t h c  p i s t o n  r i n g s  o n  t h c  r , - . 1 ' c c l i r c
p i ( ton  r ing  groo le .  u ( inq  a  p is t . , t r  - i t ' q  e r -
pander, with the marked surface torvalcl
u p .  E n s u r c  t h J l  \ v l r c n  t h c  p i r t o n  t i n g .  1 1 "
reassemled, they should bc installed into

n recryp&c

YJ,,
; V ;

Fig, DM-40 Cornponent Parts of Piston and
Connecting Rod Assembly

rig, EM-39 Checking Push Rod for Bend

,::: sequence should

EM_I5
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! l  th mark ioward top

Top R ins  n
2nd  R inc  n
Or l  R rne  :

Fis. EM-41 Piston Rirg Instalation

the i r  or ig inal  groovcs,  and rhrce p is ton r ing
end gaps should not be lined up. Then
assemble the connecting rod onto its re-
spcct i re  p i . ton by means of  two snap r ings
and bushing, taking care correctly position
the pin bushing so that the oil passagcs
line up.
Installing valvcs and valve springs
Install thc lip seals to the intake valve
guides, and assemble the valve springs,
valvc spring retainers, valve collets and
ring rubbers (for only exhaust valve guides)
in the order.

3. Assembling and installing valve rocker
shaft
Install the valve rocker brackets and valve
rocker inside springs to the rocker shaft in
the sequence as shown in Fig. EM-43, and
fix them with plane washers, spring was-
hers and cotter pins. Install the rocker
adjusting screws to the valve rockers and
tighten them with valve lock nuts.

4. Set the cylinder block on a stand.
5. Install the valve lifters.

EM-I6

Install the camshaft, taking care not to
damage the bearing bushings. And tighten
the bolts attaching the camshaft locating
plate to the cylinder block with a torque
of 0.6 to 0.8 kg-m (4.34 to 5.79 ft-lbsj.
Using the oil seal replacer, install the crank-
shaft rear oil seals into the cylinder block
groove and bearing cap groove respectively.
When the seal is fully installed, the ends
of seal protruding the same height above
the bearing support surface should be re-
moved so that the seal ends line up with
the bearing support surface.
Position the main bearing bushings in
cylinder block and bearing caps, then
lubricate with engine oil.
Insra l l  the crankshafr  and bear ing caps,
then tighten the bearing cap securing bolts
with a torque of l0 to 11 kg-m (72.33 to
79.56 l t - lbst .  The bear ing caps should be
insta l led n i th  rhe symbolcd s ide toward
front ,  and gradual ly  t ightened in  sequence
from the center to rear or front bearing
caps. After tightening, ensure that the
crankshaft can rotate freely.

6 .

2.

7 .

B .

9.

Fig. EM-43 Rocker Shaft As o ernbly

fig. EM-44 Removing Ends of Oit Seal
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Fig, EM-48 Correct Piston Ring Position on Piston

hole on the connecting rod big end toward
the camshft side.

14. Install the connecting rod caps and bolts'
and tighten the bolts with a torque of 4.9
to 6.1 kg-m (35.44 to 4'1.12 ft-lbs). Care
should be taken that the identified side of
the caps with number be positioned at the
same side with that of the connecting rods.

15. Install the oil pump and bolts, and tighten
the bolts with a torque of 2.1 to 3.5kg-m
(15.19 to 25.32 f t - lbs) .

16. femporarily install the camshaft and crank-
shafi gears in place, and adjust the posi-
tion of both gears, using packing washers,
so that they are in line with an error of
wi th in 0.2mm (0.0078 in . ) ,
Align the marks on the gears and timing
chain, and install them to the engine and
lock the gears with woodruf keys and
tighten the camshaft gear securing nut with
a torque of 3.5 to 4.9 kg-m (25,32 to 35'
44 ft-lbs).

17. Install the chain tensioner, lock washers
and tighten the bolts to a 0,6 to 0.8 kg-m

Fig. EM-46 Installing Ftywheel

F€. EM-47 Instaling Piston and Coanecting
Rod Assernbly

Install thc rear plate to the engine.
i- k.rall the flyrvheel, lock washers and

::rachinq bolts. Tighten the bolts with a
i.8 r,-, 6.1 kg-m (34.72 to 44.12 ft-lbs)
-  - ^ . c  " . r l  h e n d  t l r n  r n n o ' , n  e f  \ 4 a s h c r s  t o

,,.: i  ihe bolts.
F: ire main drive shaft pilot bushing up
ui: rhe spccified grease of approx. 2.5 to
3 t,:-
k:- ihe piston and connecting rod as-
-li:f: in the same cylinders from which

I

i

, E

( )  F

P  i s t o n  P i n  D r r e c t i o n

Fig, EM-45 Instaling Crankshaft Ofl S€al

Fig. EM-49 Checkiag Carnshaft Gear and-^.:e removcd, with the oil splash

. EM-17
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Fig. EM-50 Installirs Ti:ning Chain

Oil Thrower Assenbty Drection

Fig,  IM.5l  Ins(at l i rg f i rc(1 iGn 6f  Ci l  1[ rcv.( r

Iiig. EM-52 Tightenins.Sequence of Cyriader
Head Bolt!

(4.34 to 5.79 ft- lbs) torquc and bend the
tongue fo washers to lock the bolts.

18. Install the oil thrower in position, with the
chamfered side toward front of engine.

19. Install the lront cover and tighten thc
attaching bolts with a torque of 0.6 to 0.8
kq-m 14.34 to 5.79 f r lbs) .

20. Install the oil pan and a new gasket, and
tighten the bolts to a 0.4 to 0.7 kg-m(2.89
to 5.06 ftlbs) torque.

21. Turn the engine over to stand it normally.
22. Install the water pump and temporarily

install the alternater adjust bar.

E M  1 8

23. Install the cylinder head and a new gasket.
To install the cylinder head, install sui-
table guide pins to No. 8 and 9 cylinder
head bolt positions shown in Fig. EM-52,
then p lace a new gasket  in  posi r ion over
the guide pins temporarily installed. Care-
fully guide the cylinder head into place
over the guide pins. Install the cylinder
head bolts and tighten with a torque of
7 0 to 8.2 kg-m (50.63 to 59.31 ft-lbs).
Thc cylinclcr head bolts should be tight-
encd in thc sequcncc as shown in Fig. FM-
52, and in three stages.

24. Insert the push rods in the engine assembly.
25. Install the rocker shalt assembly in the

placc, and tighten the attaching bolts with
a torquc of  5 .7 to  6.3 kq-m 141.23 to 45.57
ftJbs) in the sequence from center tri out
sides in three to four stages. Ensure that
the end of the push rods engage with the
rocker  adjust  screus.

26. Install the ioint seat. thermostat and water
outlet, and tighten the attaching bolts to a,
torque of 1.0 to 2.1 kg-m (7.23 to 15.19':
frlbs).

27. Install the thermal transmitter to the
engine. 1,,,.

28. Install the alternater'and left side front
engine mounting bracket to the engine,
and tightcn the attaching bolts with a
torque of  2.1 to  3.5 kg-m (15.19 to 25.32
ft-lbt. !.," ,

29. Install the intake and exhaust manifolds
and gasket, and tighten the nuts with a
torque of  1.4 to  2.8 kg-m (10.13 to 20.?5
ftJbs). Ensure that the collers are placed
at the both end points of the intake and
exhaust manifolds, and all the points should
be tightened spacing plain washers except
the points wherc both inlet and exhaust
mani lo ld  f langes are secured togerher .  

'

Fig. EM-53 Installing CrarLshaft Puley

'ft;'
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-\djust the valve clearances to 0.525 mm
(0-0207in.) for the intake and exhaust
salr-es,

- Irutall the carburetor and insulator, and
dghten the attching bolts securely.
Install the valve rocker cover.
Install the crankshaft pully, and tighten
rhe pully attaching bolt securely.
Securely tighten the front cover attaching
bolts.
Install the cooling fan, fan pully and fan
beh, then adjust Lhe fan belt to a tension
of 15 to 20 mm (0.59 to 0.78 in.).
Insert the distributor drive spindle in place
as shown in Fig. EM-54. Install the
distibutor and fix it in the position by
tightening the clamping bolts. Adjust the
point gap to 0.45 to 0.55mm (0.0176 to
0.0217 in . ) .

- Install the sparking plugs and connect the
high tension wires to the sparking plugs.
Insta l l  and connect  lhe racuum pipe.
Install the oil level gage.
Install the clutch disc and cover, ensuring
rhat the clutch disc is free from oil and
grease. The clutch attaching bolts should
be tightened with a torque of 2.5 to 3.5
kg-m qlB.0B ro 25.32 f t - lbs ) .

. Dismount the engine from the stand, and
install the right front mounting bracket,
fuel pump, oil pressure switch, oil filter
and fuel pipes to the engine assembly.

BRAKE TEST

the engine assembled, it is necessary to
it and run-in. Eneine brake test is made
inspection and adjustment which cannot

made after the ensine is installed on the

BRAKE TEST BY DYNAMOMETER

brake test of the engine after repair
can be adjusted according to the re-

of the parts. Here, as an example,
czsr is explained where reconditioning of

bore, replacement of piston and piston
grinding of crankshaft journal and pin,

almost all main parts, are recondition-
replaced.

E I {  O I  I I E  T U  1 { E - U P  A D I U S T [ I E I I T

fig. EM-54 Instal.ing Distributor Drifig Spindle

Testing Condition and Tirne

Suction
mm. Hg.

Rotation
r.p.m.

Time
lvlrn. Load

-400

-300
-200
-  100
t ir l l  throttle

600

600

1,200
2,000
2,800
2,000

2,000

20

30
30
1 0
20

5

No load

No load

EM-I9
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Measurernent

Suction Vacuum . . . .Measured at plug on
intake manifold

Rotat ion Speed . . . . . .As l is ted in  the table
Oil Temperature ....Cool oil pan if it be-

comes more than 90'C
(1e4.F)

O i l  P r e s s u r e  . . . . . . . . 3  t o  3 . 5  k g / c m ,  ( 4 2 . 6 6
to 49.77 lbs/inr) at 2500

- r,p'm.
Water  Temperature . .70 'C to 80"C (158'F

to 176'F)
Igni t ion T iming. . . . . .Each advance degree

for specified speeds

Lubricant to be used

For testing the engine, regardless of the tem-
perature, use SAE 20 engine oil. The oil used
should be drained while the engine is still
warm. At this draining, screen the oil by fine
mesh wire screen and check for metal particles
in the oil. If there is any sign of unusual
cutting particles, it is necessary to find the pos-
sible cause of trouble.

Waraing for the engiue brake test

l. Observe the oil pressure at starting the
engine, if after the engine started oil pres-
sure does not go up, stop the engine right
away and the cause of trouble should be
eliminated. Check the oil circulation by
removing oil filler cap on the valve rocker
cover.

2. If any abnormal noise heard during the
run, stop the engine according to the na-
ture of the noise and correct the trouble.

3. Check carefully for oil and water leakage.
4. If there is any other unusual running con-

dition, eliminate the cause.

ENGINE ADJUSTMENT

To maintain the best operating conditions
of the engine at all times, the following ad-
justments should be carried out periodically,

Check Engine Oil and Cooling lfater

Check and Adjust Fan Belt Tension

Care of Battery

1. Check the level of elecfolyte with battery
fully charged.

2. Check the specific gravity of battery elect-
rolyte. The correct way to measure the
specific gravity of battery electrolyte is at

EM_20

20'C (68'F) atmospheric temperature, but
actually it may be done at any atmospheric
temperature and convert into the specific
gravity at 20'C (68'F) according to the
following formula.

Szo:St+ 0.0007(t-20)
Where, Sro..Specific gravity at 20'C (68'F)

St ..Specific gravity measured
t -.Electrolyte temperature when

measuring ("C)
Proper specific gravity is 1.260 at 20'C
(68"F), and if less than 1.200, recharge
the battery.

Check Fuel Strairer

Check and Adjust Distributor

Check the operation of the goveqnor and
vacuum controller. Refer to the item of the
distributor concerning the advance characteris-
tic of the ignition timing. Lubrication at the
cam, heal of the point arm and pivot of the
point arm,

Check and Adjust Spark Plugs

1. Adjust the spark plug gaps to 0.7 to 0.8
mm (0.0276 to 0.0315 in.).

2. Check for wear of electrodes
3. Check for carbon accumulation at the

electrode.

Checking Ignition Tiraing

Check and adjust the ignition timing by
strobo-lamp setting the engine speed at idle.
Turn the distributor counter-clockwise when
the crankshaft pulley notch is found at the
right side of the "IG" mark that is embossed
on the timing chain case. If the pulley notch
is found at the left side of the "IG" mark,
turn the distributor clockwise. Correct igni-
tion timing is B.T.D.C. 7'. for H 20 engine
and 12" for H 16 (R) engine.

Note: Distributor octane selector should be
set in the center position,

:

Contact Point Gap . .

49" to 55'

0.45 to 0.55 mm
(0.0177 to 0.0216 in . )

500 to 650 gr.
(1.102 to 1.430 lbs)

0.20 to 0.24 mf
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Selector Adjustnent

the ignition timing in accordance with
octance value of the fuel. To adjust

uith gear lever in top position and car
ed rvithin 15 to 20 km/h (9.3 to 12.4 miles/

\. quickly accelerate the car speed, If slight
ing occurs and decreases gradually (at

:peed above 40 km/h (25 miles/h)), the ad-
is OK.

of Valve Clearance

alte clearance adjustment should be per-
while the engine cooling water tem-
is below 30'C (86'F). Standard

clearance of the intake and exhaust
should be 0.525 mm (0.0206in.).

of Timing Chain

First timing chain adjustment
Loosen the lock nut of the adjusting screw
r.'ith engine idling and when screwing the
adjusting screw in, idling noise will decrease
gradually, more screwing in, will cause the
noise to increase again. Back off screw
:lightly from this point and fix the adjust-
ing screw firmely with the lock nut.
Second timing chain adjustment
Before starting the engine, loosen 'the ad-
justing screw lock nut and screw the adjust-
ing screw in fully by hand, then tighten
rhe screw one half turn more using a torque
i-rench at about 0.6 to 0.8 m-kg (4.3+ rc
5.;9 ft-lbs) torque, and lock the adjusting
:crew with the lock nut.

of Qompression

arm up the engine'
the ignition high tension wire.
all spark plugs.

4. Open the throttle valve fully and crank
the engine with starter motor, measure the
compression by a compression gage.

5. Standard value of compression
: over ll kg/cm, (156.42lb/in'�) at about
300 rpm.

: allowable difference in compression pres-
sure between cylinders should not be
more than 1.5 kg/cmz (21.33 lb/in,).

: lower limit compression should be over
9.5 kg/cm' (135.09 lbrinr;.

Ghecking and Adjusting Carburetor

1, Check that the fuel level in the float
chamber corresponds to the fuel level line,
This should be performed with the engine
idling.

2. Remove the intake manifold suction hole
plug and fit the vacuum out put nipple
and coirnect the vacuum gage,

3. Screw the idle adjusting screw in fully
then back out the screw one and half turn.

4. Adjust the engine idling by turning the
throttle adjusting screw.

5. Adjust the idle adjusting screw so that the
vacuum gage indicates maximum value and
the engine revolution becomes stable.

6. With air cleaner in place, adjust the throttle
adjusting screw again so that the engine
idles at an idle speed of 550 rpm.

7. Standard value of vacuum pressure is over
450 mm-hg. In case the vehicle has not
completed running-in, vacuum pressure
should be over 400 mm-hg.

B. Checking acceleration pump opcration.
As the engine is stopped, open the throttle
valve fully, from the fully closed position
suddenly and check if fuel is injected from
the pump jet.
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Fig. EL-l Component Parts of Oit ",rrrr" 

-

1. Oil Screen 6. Adjusting Slrirn
I Cover 7. Drivea Gear
i Drive Gear 8. Packing
d Resulator Valve 9. Body
;, Reeulator 10. Gasket

Fig. EL-2 E:ternal View of Oil Purnp

DIS.A.SSEMBLY

Remove strainer.
Separate body from cover.
Take out shaft assembly and driven gear.
Draw out cock pin and take out shim,
.pring and valve.

ECTION

l l .pec t  a l l  component5  a l te r  c lean ing  them
:: kerosene.
r:.1eck the clearance
:. dv bore.
,: rhe clearance is in
:i-e worn part should

3. Check the clearance between body and
gear tooth point. If the clearance exceeds
the l imit, the worn part should be replaced.

v - to -uear  1 l ]0 ln  ^ , -
u , l  /  to  u .J  mm

to
Clearance 0 .0157

Wear Limit | 0.4 mm 0.015 in .

4. Inspect gear backlash. If the backlash is in
excess of 0.5mm (0.019 in.), rcplace the gear.

Gear Backlash 0.3 to 0.4 mm 0.006ti to
0 . 0 1 1 8  i n

Wear Limit 0.5 mm 0.019 in.

between shaft and

excess of the limit,
be replaced.

Fig. EL-3 Inspecting Dtive

12.958 to 12.976 to

0.024 to 0. 0.0009 to

Et-'l
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NOTE: The sp€ciffed tightncss of the drive gcar

to the shat is +0.028 to -0.008rnm (+0.0011

to -0,0003 in.). Select a new gear which

satisfies the speciGed value. Use a press

to press in the gear.

5. Inspect the clearance between gear and a

straight edge placed across the body.
Should the clearance be in excess of the
limit, resurface the underside of the body.

6 ,

7.

Check cover for wear or step wear, especi-
ally the gear contact points. Plane it off,
if necessary.

Inspect valve cover.

Fig. EL-7 Inspecting Body Cover

ADJUSTING REGULATOR

1. Insert valve in the body and measure the
distance (A) from the valve end to cotter
pin.

2. the distance from the spring contacting
face inside the valve to the valve end
amounts to lBmm(O.7086 in.). See Fig. EL-8.

fr4. or' ,,,- L3.33tgf

Fig. DL-B Inspectiag OiI Regulator SPrhg

Spring Free Length 4 1 . 5 + 1 m m
1.633 ++

+ 0.039 in.

Assembled Length 30.3 mm L192 in.

Compression Load 2.2+ kg 4.94 lbs.

fig, EL-6 Aheckilg Gear Head Clcarance

EL-2
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On inspecting the above dimensions, deter-
mine the thickness of adjusting shim.
Shim thickness (A+ 18mm)-(spring len-
cth at compression load 2.24 kg)

Bv above mentioned adjustment, a regular
oil pressure of 3.0 to 3.5 kg/cm'� (42.6 to
+9.7 lb/in.f is maintained.

E M O

Oil Purnp Perforrnance-Relerence-

Oil to be used : MS. No.20 at temDerature
B0"c(170"F)

2 . 5  |  3 5 . 5  l a b o v e  o  I  o r s
t t t

sure the
D CO[[er

ltacting
lve end
g. EL-8.

)-

tr



sEcTloN co
ENGINE COOLING

SYSTEM

WATER PUi tP. . .  . . . . . .  C0- t



U A I E R  P U i I P

E.TSSEMBLY

- R emove pump cover.
- Remove lock wire.
l. Remove hub by using a puller. When it

i necessary to replace shaft or hub, replace
:rem as a pair.

'- Bl using a press, press out shaft, and vane,
;eal and seat are taken our r^dFrher

Fig. CO-l Rernoving Lock Wire

Fig. CO-2 Rernowing Hub

lF5PECTION

\\'orn seal should be replaced.
- Check vane for rust and corrosion. Replacc

:r if it is excessively damaged.
. Inspect body and cover for rust and cono-

.ion. Replace if necessary.
,. Rotate bearing. Replace it if a sign ol

:bnormality is found.
- i\'hen the pump produces an abnormal

.ound with engine running, replace (l) seal
- - r l  t h a n  / 9 \  h p " " i - -

NOTE: To stop th€ loise at the seal part, Nissan
C.S.P, (Cooling Systerar P.otector) is tecorn-
naend. See Fic. CO-5.

6. Weakened and damaged seal spring should
be replaced.

Aody

3{- i"'''i*
.".,{," 

-,r i*

Fig. CO-3 Rernoving Shaft

co-l
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ASSEMBLY

Reverse a disassembly procedure, taking care
to following points. First, press shaft into the
body.
With B face being lined up, lock wire groove
should be centered to body slot with an error
of t 0.25mm (0.0098 in.).

Fig. CO-6 A€eenbling Water Purnp

NOTE: Take care rot to scratch th€ shaft, end
prcss in th€ shaft until the cnd face of thc
b€aring outcr race 16 flush witl thc body
as shotvn ir fig. CO-6, and the centcr of
the locl wire groove is in tine with that
of th€ body slot as indicatcd by (C).

l. Press seal into shaft.
2. Insert seat in vane, The seat should be

placed squarely in the vane.
3. Thoroughly clean seal and seat faces with

dry cloth.
4. Coat body and seal contacting faces with

fl or *2 Three Bond sealant (or equival-
ent),

5. Press vane into the body, adjusting the
clearance (D) in Fig, CO-6 to 0.5 to 0.7
mm (0.019 to 0.028 in.), with a pressing
force of above 700k9 (1542 lbs).

6. Prcss in hub with a pressing force of abovc
700kg (1542 lbs) taking care not to disturb
the dimension (D).

7. Insert lock wire with a light hammcr tapp-
mg.

B. Install cover.

co-2

Fig. CO-7 Pressing in Vane

Fig. CO-8 Pressing in Hub
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CARBURETOR

c0t {TE1{TS

AL AND INSTALLATION.....

Float Needle 12,
Slow Economiz€r 13.
Vacuum Piston 14.
Power Jet Valve 15.
Prirnary Slow Air Bleed Jet 16.
slowJet 17,
Discharge check Valve 18.
Secondary Slow Air Breed Jet 22.
Secondary Large Venturi 25.
Chok€ Valve 26,
Idle Port 28.

ASSEMBLY
Garburetor Assembly
B o d y  . . . . . . . .  . . . . .
Air Horn
F l a n g e  . . .  . . . . . .
Diaphragm Ghanber

ADJUSTMENT

EF-2
EF_3
EF-3
Er-3
Er-4
EF-5
EF_5
EF-5
EF-5

EF-5
EF-5
EF-5
EF-5
Er-5
EF-5
ET'-6

33

i"l2
t l

? 9
2A

I .
2.
3.
4.

6,

8.

10.
1I.

f ig .  DF.1 Construct ion of  Carburetor

Air vent Pipe

Secondary Srnall Venturi

Secondaiy Mairt Nozzle

Secondary Main Air Bleed

Step Air Ble€d Jet
Purnp Lever

Step Jet
Puhp Plurrger
Purnp Valvc
Secondary Main Jet
Diaphragrn

29, Diaphragm SPring

31. Step Port

32. Secondary Throttle Valve

33. Purnp Jet
35, Slow Port

36. Prinal.y Main Air Bl€ed

37. Idle Adjust Screw

38. Prirnary Main Jet
39. Float Chatnbcr

40. Float
45. Sttainer

Fig. EF-l Construction of Carbur€tor

EF-I
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SPECIFITCATIONS
Utrit : tnn.t

D2B32A_4A
t -

Pr imar l  I  Secondar )Model

Dia, of Air Horn

D3034A-13A, 9c, BB & l1C

Primary SecondarY

75 BO i ^ 1 8 0
I

9rl

Bore l)ia. 30 I 
': 

1 ^-  - . -  
' ) t - l a w i  J  , o t ' u "  2 l x 8 8  2 1  x l 6 x 9

\ / c n t u r r  L ) t a .  I  
- ' ^  . '  

1  ^
2 a x l a x t  I  : o t  t o ' s  2 l  x 8 8

"jlY'i 
f rr.,;r;;*;*o*;;" I ;-r"r,"*u..rl"fp- r."" !

Float Level 1_ - - - I I

2.7
Valve Seat Dia. \- - 

-: 
* 

\ 
' 

, ,l I
'  I r A  I ' 7 5  J  r ' o o  1 4

Main Jct
n <q o'80 J o'se I 0 58

Slow Jet ___*: 
o Ro 

I 
o.uo 0.60

Main  A i r  B leed I  u :u  : " "
n 4 o  0 5 0  0 6 0

Emalsion Hole i 
u ru 

-1 1 -

'  ^  L^ ' r "  "^ -Fr  f ' ce  221 I  abovc  body  uppcr  lacc

F loa t  Leve l  ,  
22+ I  abore  body  upper  |ace  

'2 .21  |  aDo\c  UUU}  Uyy \ r

F loa t  Leve l  22+ I  abore  body  upper  lace  zz1  |  d t ru \ r  uuu)  v rv ! -

_ _ _ j - - - ;  I  2 l
Valve Seat Dia.  I  

" '  
L

1 ' -  , - -  1  , n n  1 . 4 5I  rA  L75 I  r 'oo  1  45
Main Jct --L- -;t 

i o.eo J o'se I 058

Emal.ion Hole u Jv

1.60  I  _
Slow A i r  B leed No l  l  bu  -

i-; 
-\--"ti 

I r'zo 1 r'20
N o . 2  r ' l u  I  

- - "

1 i' i t.soI . U U
Slow Economiser 

l B0

i  . ;  I  t . s o1 .7  0
Idle Port Dia. L _ -

1 .70  J  r  ' r u
Idle Port  Dia.  I  _ _ j  ^_

1 - l o ' 4 0
Power Jet i l

i  ; ;  I  r s  i  t e * z  i  2 ' 5
Main Nozzle tns ide Dia z 'J  

1"

I  o 4 o

Accel. PumP Piston Dia' - -
, r o  1  z . o  

' t  22
/ 1 r \ \ '  r  q i ' � r r  " " - -  

r  r A  ,  2 . G  2 ' 2  3 3

Pi. ron Strokc 1 
" "  

I  ^
L A  ;  2 . 2  1  3 '

Pi . ron  S t rokc  I  
' "  

_  I'  n o  0 . 6  0 4  o ( ;

Disp laccmcn t  ( tc )

A / t  u u^ L  I  0 6
Pump Nozzlc Dia 

eo ro 20

Thro t t le  Va lve  C los ing  Ang lc  IU

; 1 1 0 '-----------cnok. 
vulu" closing Angle I 

to
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REMOVAL AND INSTALLATION

1. Removc air cleaner'.
2. Remove fuel pipe.
3. Rcmove vacuum control
-1. Remove accelerator and
5. Remove carburetor.
6. Installation is a reversal

procedure.

DISASSEMBLY

To remove nuts and screws use suitable span-
ners and drivers, taking care not to scratch
parts. Disassembled components should be plac-
ed in order for proper reassembly.

Garburetor Assenbly
1. Remove the clip which locks choke connect-

ing rod and throt t lc  s lar t ing lever .  To
remove it place the point of a driver flat
on the clip with the crevice facing upwards
and lightly push it down. Take care that
it does not jump off.

2, Remove pump arm and pump arm connect-
ing rod.

3. Loosen idle vent by bending back the turn-
ed up finger of idle vent lock washer, and
remove idle vent valve lever assembly, idle
valve lever assembly, idle vent lock washer
and idle vent gasket together.

4. Take off clip at pump arm shaft and re-
move pump arm from pump arm shaft
carefu l ly  not  ro h i f  pump arm r ing aqainst
pump rod bore.

5 .

b .

7 .

Removc throttle choke holder by loosening
air horn set scrcws and remove air horn
gasket.
Withdraw pump plunger assembly upwards.
When installing, insert it while turning
rt.
Loosen throttle shaft sct nut and remove
spring washer, primary throttle lever, pri-

' -a

tube.
choke wire s.

of the removal

;
: -& :.  s - - a

\-  f l '^
?8

6 a v

Fig. EF-5 Removing LinkageFig, EF-3 Relnovills Piping

Fig. EF-4 Rernoving Air Eorn Fig. EF-6 Removing Diaphragrn Qharnbet
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,,,*&,
Fig. EF-7 Disassemblirrg Diaphragrn

Loosen float valve seat and take it off toge-
ther with float valve seat gasket.
Remove primary main air bleed and take
out primary small venturi.
Take out secondary small venturi in the
same manner.
Remove slow jet, slow air bleed, stcp jct
and step air blccd.
Rcmove pump outlet valve plug ancl pump
nozzle plug.

Fig. EF-10 Disassernbling Float Ctarnber

9.

5.

7.

6.

8.

Fig. EF-8 Disassembling Body and Flange

mary throttle shaft arm and starting lever,
in  turn.  Pr ior  to  rh is  opcrar ion cot ter  p in
and washer at throttle shaft levcr link must
be removed.
Release throttle lever set screw at secondary
throttle valve shaft and remove secondary
throttle lever, throttle return spring and
diaphragm cover plate assembly.
Release clip pin of diaphragm connecting
rod and remove secondary throttle shalt
lever assembly. It will facilitate the opera-
tion to remove diaphragm connecting rod
by suspending it outwards and to force it
toward diaphragm.
Unscrew diaphragm chambcr set scrcws ancl
take off cliaphragm chamber gasket.
Remove body from flange. Note one of the
three set screws is screwed clown from the
flange side and it is the longest.

Body

Remove window sash gasket.
Remove window pane.
Take off window pane gasket, float pin
collar, float and float valve assembly.
Release union bolt and take off gasket, fucl
connector assembly, strainer and fuel con-
nector gasket.

4.

8 .

9.

t 0 .

l t .

l .
2 .
3.

Fig. EF-9 Rernoving Float Valve

EF-4 
-

Fig. EF-ll Rernovins Srnall Venturi



t .
2 .

3.
+.

10. Take out the weight and ball of pump
outlet valve. When installing, placi thi
ball on inner side.

I  l .  Take ouL pump st ra iner  c l ip  at  pump cy l in-
der  base ind iake our  s t ra iner  and ihe bal l
of inlet valve.

12. Take off primary and secondary main pas-
sage plugs and remove main jets, respective-

Air Horn

Remove choke valve connecting rod.
Releasing choke valve set scrc\,, remove
choke valve.
Withdraw choke valve shaft.
Remove choke shaft collar, choke shaft arm
spring, choke lever ring, choke lever as-
sembly and choke lever return spring, in
turn.

Flange

l. Releasing idle adjust screw, remove idle
adjust screw spring.

2. Remove slow port plug and step port plug
and take out gaskets, respectively.

3. Releasing primary throttle valve set screw,
remove primary throttle valve.

4. Remove secondary throttle valve in the
same manner.

5. Take out primary and secondary throttle
valve shafts.

INSPECTION

Cleaning

Disassembled components should be washed
in clean gasoline. Clean harrow parts, such as
fuel passage, of dirt by blowing out with com-
prrssed air. Do not use metal such as a piece of
wire ro clean the fine holes of jets.

Inspecting

l. Inspect float valve and seat contacting face.
Replace if necessary.
Check filter lor clog and deformation.
Check jets and air bleeds for clog and
looseness.
Check idle adjust screw and seat contact-
ing part for damage.
Check throttle valve shaft for wear.
Inspect smooth moving of linkage parts.
FilI float chamber with gasoline andinspect
the injecting condition of gasoline fiom
accelerating nozzle, by moving throttle

lever,
B. Depress diaphragm connecting rod of di-

aphragm chamber assembly and block up
vacuum passage with a finger. Then release
the rod and check circumference of di-
aphragm and diaphragm for leaks.

ASSEMBLY

When assembling the carburetor, gaskets and
packings should be replaced with new ones.

Carburetor assenbly

Assembly is carried out by reversing the
disassembly procedure. Choke linked opening
and primary and secondary linked opening
should be adjusted.
(See the clause .,Adjustment.")

Body

Jets and main air bleed of primary side are
of brass and have the color of its ground, while
those of secondary side are plated silver.
Be sure float pin collar is placed properly
in position after float having been installed to
float pin. Adjust float.
(See the clause ,,Adjustment.")

Air Horn

Assembling air horn is a reversal of the di-
sassembling procedure. Install and secure the
choke valve tightly after adjusting the position
and direction of the valve so that it is fully
closed.
Apply bonding agent, properly prepared and
mixed, to set screws to avoid them falling off.

FIange

Assemble flange by reversing the disassembl-
ing operations. When installing the primary
and secondary valves, adjust them so that they
are fully closed, and in the same manner as
in the choke valve, tighten set screws after
applying bonding agent to the screws. Adjust
idle adjust screw and throttle adjust screw.

Diaphragrn Ghamber

Install diaphragm chamber to flange with
gasket placed between them by means of three
set screws.

2.
3.

4 .

5.
6.
7 .
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Adiustment o i  s tar t ing Linh€d opening
Choke

Connect ing  Rod

Adjustment of  Pr imary
and SecondarY Link€d oPenrng

I
)

Throt t le Lever

Fig, EF-12 Adjusting Cerburetor

valve should be
closed position.

open 14' from its fullY

2. Adjusting Primary and SecondaryOpen-

ADJUSTMENT

l. Adjusting Choke Linked OPening
Measure the clearance between prrmary
throttle valve and flange bore inner wall
with choke valve fully closed' Adjust the
clearance to 1.09 mm (0.0a3 in.) by bend-
ing choke connecting rod. When the cle-
arance is the correct dimension, throttle

3. Float Level
Adiust the position of float being lifted
.rp." Plu." the body horizontally with float
chamber facing upwards and further keep
the body inclined 10 to 15' downwards

at uppei side of float chamber. The float
therr ihould be horizontal.
Adiustment is made by increasing or de-
creising metal plate gaskets at float valve
seat.
Adiust the position of float being lowered'
Keip float ihamber in its original posture
andiower the float naturally. The minimum
clearance between the float and base should
be 0.8 to 1.2 mm (0.032 to 0.047 in.)
Adjustment is made by bending float stoP-
per.
idle adjustment. (See the clause "Engine

Adiustment.")
Ieti. The larger numbers punched on jets

io ."^rrte gisoline indicate richer fuel-air
mixture, and the smaller numbers indicate
thinner mixture. Main and slow air bleeds

rng
Measure the clearance between primary
throttle valve and throttle chamber wall
with the throttle valve open 52' from its
fully closed position, as shown in the figure
above.
Adiustment  Value :  7 .85 mm (0.31 in  )
Sei if throttle valve shalt link is in rela-

tive position to primary throttle lever as

indicited in tht figure above. Adjust
secondary throttle valve by bending
connecting rod so that the valve is in
position just to start oPenrng.

EF'6
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are provided with passages to 1et air in to
make thin fuel-air mixture .
The larger numbers indicate thinner mix-
ture, and the smaller numbers indicate richer
mrxture.
This should be noted when the condition
of the car requires to change its jets for
those of other types.

M E M O

Fig. EF-r3 Fbat Level

fig. EF-14 Adjusting Float Stopper

s
r
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ALTERNATOR. ....,.... EE-l
CoNSTRUCTTON . . . . . . . . . . . . . . . . . . . . . . . .  EE_2
REMOVAL AND INSTALLATION... EE_2
DISASSEMBLY,. .. ... EE_2
ASSEMBLY . . . . . . . . . .  EE_5
INSPECTION AND ADJUSTMENT... EE_5
PEREORMANCE TEST.. . . . . . . . . . . . . .  . . .  EE-7

Cl |AROI i lG SYSTEM

AI.IERIIATOR AIID RECUI.AIOR

c0 l { IE i l I s

ATTERl ' IA I | |R

Fig. EE-l Disassenbling Alternator (AC500NfR)

B. Terrninal (Battery side)

9. Terninal (cround side)

10. Set Screw (Diode Set Plate)

11. Corrnectot

12. Brush llolder ((f) side)

13. Brush ((+1 .ia4
14, Brush Eolder ((-) side)

ADJUSTMENT STANDARDS ......... EE_g
REGULATOR . , . . . . . . . .  EE_g

REMOVAL AND INSTALLATION... EE_g
INSPECTION OF SETTING

V O L T A G E . . . .  . . . . . . . . . . . . . . . . . . . . . .  - . . . . .  B E - g
TROUBLE DIAGNOSIS AND

CoRRECTTONS .... EE-10

, ; i

2A

@@o

1. Rotor Assembl'

2. BalI Bearing

3. Spacer

4, Stator Ass€Ebly

5, Reat Cover Asseobly

6. (-) Eide Diodc S€t Pbte

7, (f) side Diode S.t Plate

15. BrusL (( -) side)

16. Front Cover

17. Ball Bearing

lB. Bearing Retainer

19. Fan

20. Pulley

EFI
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CONSTRUCTION

1� Front Cover: The front bcaring is securcd
t o  t h e  f r o n f  r o \ c r  b y  t h c  r c t a i n e r .

2. Rotor: The field coils are wound round
the rotor and the rear bearing and slip
rings are pressed in. The fan and driving
pulley are installcd to the shaft in front
of the front cover.

3. Rear Cover: The connector, brush holders
and diode set plates are installed to the
reai cover. The BAT terminal and E termi-
nal, which come from the armature through
the rear cover, are also secured to the rear
cover.
The (+) side brush holder and diode set
platc and BAT terminal are insulated from
the covcr.

4. Stator: Thc armature coils are wound
round in the stator. The stator is installed
betwccn thc front cover and rear covcr
and securccl by through bolts.

REMOVAL AND INSTALLATION

l. Remove battery terminal.
2. Disconnect the wiring of connector, ground

wire (black) and output BAT ter minal
(white).
Remove lan belt adjust bolt.
Removc fan by releasing the setting bolt.
Remove alternator.
lnstallation is a reversal of the removal.

DISASSEMBLY

1. Separating Rotor and Stator
Withdraw through bolts. Pry and seParate
rotor and stator by inserting a driver in a
hole at rotor rear side circumference.

E E 2

Fig. EE-3 Separating Rotor and Stator (l)

Fig. EE-4 Separatins Rotor ard Staror (2)

In assembling, t ighten the through bolts
af'ter making sule that the rotor and stator
are properly centered by inserting a bar
into the bolt hole.

2. Removing Pulley and Fan
Clamp the rear fingers in a vise, taking
care not scratch or bend the fan.
Release pulley securing nut and remove
pulley, fan, collar, key and the l ike.

3.
+.
5.
6 .

Fig. EE-5 Rernoving Pulley Securing Nut
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3 . Separating Rotor and Front Cover
Remove pulley securing nut and lightly
tap front cover with a plastic hammer,
and rotor is easily taken out.
Front side bearing is installed to front
cover, secured by retainer'.
Remove retainer and beaing can be pulled
out with a press.
Removing Brushes
Remove brush holder set screws. Unsolder
brush holder field side lead wire and re-
move brush holders. Cut the pig tail of
the brush to abandon and take it out.
Unsolder the remaining pig tail.

Fig. EE-6 Separating Rotor and Front Cover

Fig. EE-7 Rernoving Ftont Side Bearing

5. Separating Stator and Rear Cover
Carefully remove stator coil lead wires
which are soldered to three (*) and (-)
diodes each. Pull stator off rear cover.
Unsolder stator neutral and connector N
terminal  lead wire lye l low;  connect ion.

6. Removing Diode Set Plates
Remove BAT terminal and E terminal nut
at the rear cover. Releasing diode set
plate setting screw, remove diode set plates.

7. Replacing Ball Bearing
By use of a special tool as shown in Fig.
EE-14, pull out ball bearing with a puller.
Grease bearing, if necessary.
Press the new bearing down on rotor shaft
with a press. (up to spacer) Removed bear-
ings cannot be reused,

€

t!l,ilr1$j''.'

Fig. EE-g Reruoeing Rernaining Pig Tail

I

i;i

)

Driver dering lron

Stator  Lead Wi

ake care noi  to aPPIY

to th is spot . ,

Stator Coil Lead Wire
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Fig. EE-15 Pressing dosr Bearing

Fig. EE-16 Pressllrg in DioCc
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8. Replacing Diode
Toreplacc diodes a special repail pullcr and
a repair press are used,
If temperature insidc the diode rises above
150'C, diode function is badly affected.
Be sure that unsoldering operations at the
diode must be carried out within approx.
20 seconds using an electric iron of 100-200
W.
There are two kinds of diode: one with
red punched letters on its bottom, and
the other with black punched letters. The
,,red" diode shuld be installed to the (+)
side diode set plate, and the ,,black,, diode
to the (-) side diode set plate.

ASSEMBLY

Assembling thc alternator is carried out by
revers ins thc d isassembl ine operat ions.

INSPECTION AND ADJUSTMENT
Rotor

l. Outside inspection
Inspect rubbing surface of slip rings for
cleanliness and roughness. polish ii with
#500-600 sandpaper if it is rough. Thc
scored surface can be resurfaced up to
0.6 mm (0.024 in) in diameter.

2.  Tesr . ing rotor  ( f ie ld)  co i l  for  cont inu i ry
Rotor coil is tested for continuity by pLc-
ing the points of a circuit rester or an
ohmmeter on slip rings. If there is no re-
sistance, the coil is open.
Rotor coil resistance . . . . . . 5.330(20"C)

3. Testing rotor coil for ground
The coil is tested for ground with one
tester point on slip ring and the other on
shaft or rotor. If any resistance is read,
either coil or slip ring is grounded. Replace
the rotor.

Fig. EE-18 Testing Rotor Coil for Ground

I

4. Rotor Run-out
Check rotor for run-out rvith a dial gauge
as shown in Fig. EE-19. If thc run-out is
in excess of 0.10 mm, correct or replace
the rotor.

Stator
1. Testing stator (armature) coil for continuity

Stator coil is tested for continuity by plac-
ing one tester point on one of thc stator
coil lead wires (wiring to diode) and the
other on N terminal connected to lead
wire N (yellow). Repeat this operation
lor the rest of the coil lead wires. If th
ere is any resistance, the winding con-
tinuity is O.K.

2. Testing stator coil for grond
The coil is tested for ground with one
tester point on one of the lead wires (in-
cluding N terminal) and the othcr on stator
core. There should be no resisrance.

Fig. EE-19 Testing Rotor for Run-out

Fig..Ef-I7 Testi.ng Rotor Coit for Continuiry

EE-5
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Fig. EE-20 T€sting Stator Coil for

Fig. EE-21 Testing Stator Coil for Giound

Diode

Few mechanical troubles are found in the
alternator, while most of troubles are caused
by damaged diodes due to careless treat-
ment. When charging is insufficient, in-
spect diodes first before checking the other
parts of the alternator,
Inspect diodes without disassembling the
al ternator .  Disas"sm bl ing and incpect ;ng
each individual diode are carried out only
when diodes are found to be out of order.
Without disassembling the alternator, diodes
can be tested by use of a battery and a
lamp, as described below. (A tester can
be used instead of the battery and lamp.)

l). Inspecting (-) side diode
Connect battery (-) terminal to
connecror  A terminal  lwhi te ;  and
battery (+) terminal to connector
N terminal (yellow) as shown in
Fig. EE-22.
The lamp in the c i rcu i t  should l ight
up. (Use a lamp of 2-10 W.) Con-
nect (* ) terminal and (-) ter-
minal reversely. If the lamp does
not light uP, (+) side diodes are

in order.
2). Inspecting (-) side diode

Connect battery (-) terminal to
connector N terminal (yellow) and
L - + + - - . ,  ,  ' \  r - - - i - - l  * ^D a r r c r y  ( + ,  r r r m r n a r  r o  c o n n e c t o i
t  t e r m i n a l  l b l a r - k )  a s  s h o u  n  i n  F i e .
EE-24.
The lamp in the circuit should light
uP'
I f ,  on revers ing (+)  and ( - ) ,  the
lamp does not light up, (-) side
are in order.

Fig. EE.22 Inspecrins ( r) side Diod€ (I)

2 .

1 .

3 .

Fig. EE-24 Inspecting ( ) side Diode (r)
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Fig. EE-25 Inspecting (-) side Diode (2)

NOTE: When diodes are inspected witlr a tester:,
in tesr i rs both (+)and (  )  s ides,  i f  one
direction shows a Ligh resistance and the
reverse shows a low resistarce, the diodes
are in ord€r.
The current dircction of the diode is indi-
cated by the color of pulched urarking on
the bottoEr, as Fig. EE-26 shows.

Inspecting individual diode
Remove (*) side diodes presscd in
diode set plate and ( -) side cliodes
pressed in rear cover. Each diode
i .  tested rn ' i rh  a tcster  for  cont inu i ly
in  both one and rcrersc d i rect ions.
The diode is satisfactory if one
direction sho.ws a high resistance
and the reverse direction, a small
resistance.
Diode troublcs
In preceding tests, if, in both dircc-
tions, the lamp lights up, or there
is a low resistance, the diode is
shorted.
If, in both directions, the lamp does
not light up, or there is a high
resistance, the diode is open.

Fig. EE-27 Inspecting Individual Diode

3) .

P r e s s  i n  9 0 "
direct ion Brush - Brush holder

Spring bd ancer l .Smd  
B rush  s  p r i nc

Fig. EE-28 Measuring Brush Spring Tension

Brush
l. Inspecting wear of brushes

Overall length 12 mm(0.47 in)
lVear limit 7 mm(0.28 in)

2. Inspecting movement of brushes
When the brush does not move properly,
inspect the inside of brush holder for dirt.
Clean it if found necessary.

3. Measuring spring tension
Press the brush until it protrud€s at the
brush holder by 1.5 mm (0.059 in) spring
tension is belorv 200 gr, replace the brush,

Spring tension of
a  n e w  b r u s h . . . . . . 3 5 0  g r  O l s r i

PERFORMANCE TEST
No Load Test
l. Connect an ammeter and a voltmeter as

shown in lig. EE-29.
2. Turn on the switch K1, and excite the rotor

of the alternator.

+.

Rotate the alternator and increase its speed
gradually until there is no reverse curent
to the rotor coil. (Approx. 2 A) Turn off
the switch K1.
Further increase the alternator speed and
read the speed when the voltmeter shows
14 V. Be sure that the speed must be
below 1,000 rpm.

ri

ill
f$

1

Current  d i rect ion

--t+-

Fig. EE-6 Di*irgnbhiog Diodes
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2.

3 .

Fig. EE-29 Meter and Instr.urnent Connection
for No Load Test

Load Test
1, Make load resistance maximum so that

almost no load current flows.
2. Turn on the switches I(1 and K2, and in-

crease the alternator speed until the load
cuuent reaches the specifiqd value, 35.5 A.

3. Be sure that the speed then must bc below
2,500 rpm.

Sirnple Inspecton with Althernator Installed
to the Vehicle :
-Supple mentary inspecting tool-
l. It is recommenclecl to usc a supplcmentary

inspccting tool, It has two conncctors at
its both ends and wires come out at onc
end.

2. The tool may be properly long. Attach
ON-4P-AF type (male typc) conncctor to
one cnd and CN-4P-AM type (female
type) connector to the end

Fig. EE-30 Supplementary InsPecting Cot'...t"t

-Inspecting method-
Voltmeter connection:
Connect a voltmeter between A-E by use
of  the rool  de.cr ibed above.
Ammeter connection :
Connect an ammeter betwee n BAT terminal
at rear part of the alternator and wire
coming from the battery.

EE_8

N o  r o a d  l e f m n a l  v o l t a S €

( s r a t o f  c o r e  9  t  c ,  r e g u l a l s  c o v e r  5 0 ' c

room lempera ture  3  5"C)

\

E

! , :

"{il

;i

.ri

2A

IJ

Fig, EE-33 Regulator Characteristic Curve

Fis. EE-32 Alternator Tester (2)
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ADJUSTMENT STAI\TDARDS

Item

Standard height (**) 7

Brush Wear limit (*-)

Spring tension (Sr)

7

350+1596

Rotor coil rcsistance (O) 5.33 (20.C)

Stator coil resistance (O) 0.r04 (20'c)

Shaft

Front side

Rear side

Standard dimension 17 dta.x47 dia, x 14

Ball bearing 6303-2RU-C3

Standard dimension 15 dia. x 35 dia. x I I

Bal[ bearing 6202- 2RU-C3

R E O U I A T O R

REMOVAL AND INSTALLATTON
l� Disconnect battery terminal, by way of

precautron,
2. Disconnect regulator wiring (connector).
3. Releasing setting screw, remove regulator.
4. Installation is a reversal of removal pro-

cedure.

INSPECTION OF SETTING VOLTAGE
The most suitable voltage required to charge
the battery varies as the electrolyte temperature
changes. It will help to prolong the life of
the battery to increase the charging voltage to
avoid insufficient charging when the electrolyte
temperature is low, and to reduce the voltage
to protect the battery from overcharging when
the electrolyte temperature is high. This re-
gulator (RQ2220B) is of a temperature com-
pensated type. It is designed to reduce charg-
ing voltage with the increase of temperature
by using lhe temperature sensitivity- of the
bimetal attached to the adjusting spring insralled
to the armature.
Adjusting this rqularor is rather a complicat-
ed job, as the conditions of temperaturi and
installation vary rnererred value. It is recom-
mended, therefore, that the operation is carried
out at a maker's ssvice shop not only during

the warranty period but after the period ex-
Dlres.
The method of setting voltage test is describ-
ed below for reference.
l. Remove the regulator. The rcgulator cover

temperature has reached the ambient tem-
perature before starting the test.

2. Connect a voltmeter and an ammeter and
other instruments as shown in Fis. EE-34.

Fig. EEJ4 Testing Metlod of Setting Voltage

EE-9



EIIGIIIE EI.ECTRICAT

3.

+.

Turn on the switch Kl, excite the alternator
and rotare i t  wi rh the dr iv ing system.
Increase the alternator speed giadually until
the excited current (If) is approx. a half
of the maximum of the current. Read
setting voltage then (approx 1,300 rpm).
Further increase the alternator speed, and
measure the voltage at 4,000 rpm. The
values obtained in Items 4 and 5 should
be within the specified values in relation
to the temperature indicated in the figure
below.

; : ;

6

s /J.|]
E

t4.0

Dynamo rotat ion

Fig. EE-35 R€gulator Setting Voltage (r)

Inspect ion ( in cold state)

Regulator ambient temperature( .C)

Fig. DE-36 Regulrtor Setting Volrrgc (2)

Remedies

Repair or replace

Repair

Replace

Repair or replace

Readiust

Adjust or replace

u .5  |
I
I

13.0L

Symptoms Items

No output

I A.-.r., -i.inn

l_
I

] 

Alternator

I
Regulator

i
Fan belt

Wirine
t "

I

I O T

ten

point  in l tem 4
point  in l tem 5

TROUBLE DIAGNOSIS AND CORRECTIONS

Broken or shorted wire, poor connection

Broken, grounded or shorted coil

Defective terminal insulation

Shorted or broken lead wire

No load voltage lower than specific voltage

Soon shorted or broken, poor connection

Layer shorted stator coil

EE-IO
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Low output

ald

Bettery rather

discharged

Excessive

outPut

and

Battery rather

overcharged

Alternator

Regulator

Battery

Wiring

Battery

Regulator

Unstable

output

current

NOTE: In insp€ctilg charglng cordition by uae of on
satisfactory operatio4

Poor silicon diode

No load voltage lower than specific voltage

Dirty point, dirt in contact with point

Inside of coil resistor shorted

Defective plate

3hunt-dynamo-prociuGd Ty ihoiGd A ter-
minal circuit and F terminil circuit

Unusally increased on load volaqe

Poor ground of regulator

Charge relay not open

roony rnsutated part shorts or connects in_

Correct ground

Repair or replace

Repair or replace

Repair or replace

Alternator

Incorrect setting voltage

Dirty point

Defective key switch

EFI I
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REMOVAL AND INSTALLATION ... EE_I4
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ADJUSTMENT STANDARDS............ EE-20
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qORRECTTONS .... EE-21

fig. EE37 Cornponent Psrts of Starting Motor (MITSUBISEI MF-YrR)
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CONSTRUCTION

l. Field Coil: The field coil is secured inside
the yoke by the polc piece and setting
screw,

2. Armature (including Clutch Assembly):
The armature is supported in the yoke

t.

2.

4.

5,

Yoke Assembly

Field Coll

Pole Piece

Brush Gover

assembly by the rear cover and metal at
the gear case, The armature shaft is far
protruded at one side and supports the drive
mechanism, such as clutch assembly.

3, Magnetic Switch Assembly : The magnetic

@

Fig. EE-30 Corrrponcnt Prlts of Starting Motor (HITACHI 511+91)

6, Over-runri|rg Clutch

7. Lev€r Aseembly

8. Switch Asseably

9. Gear Case

10. Metnl

ll. Co|tnector Asseably

12. Through Bolt

13. Brush

14. Ccnter Bearhg Assembly

EFI g
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switcl.r assembly secured to the gear case by
scrc*'s is installed on thc upsidc of the yokc.
The plunger of thc magnetic srvitch ancl
thc clutch asscrnbly alc linkccl with thc
shift lcvcr.

4. Clutch Assembly : The clutch assembly is
the major part of the drive mechanism.
It employs the over-running clutch.

5. Brush: The brushes are installed inside
the yoke through the brush holders.

6. Others : The rear cover and yoke assembly
are assembled together with the two through
bolts passing through the yoke assembly,
with the armature assembly (including the
clutch assembly) having been installed in-
side.

REMOVAL AND INSTALLATION

l. Remove battery terminal.
2. Disconnect chassis harness (two) ancl bat-

tery cable, in turn, from magnetic switch
B terminal.

NOTE: It is not necessary to disconnect black
wire harness, as it is contrected to start-
ing rnotor ground wire at fr:arre side.

3. Disconnect black and yellow chassis harness
lrom S terrrinal.

4. Removc star-ting nrotor securing bolts.
(togethcl u,ith thc bolt scculing ground
wire )

5. Remove starting motor.
6. Installation is carried out by rcvcrsing the

preceding procedure.

DTSASSEMBLY (IvtE-&R)

l. Removing magnetic switch from startcr
body
By re leasinq M terminal  nut  at  maqnet ic
swich rcmove conncctor ,  Rcmovc magnet ic
switch securing scrcws and the switch is
separated from the body.

2. Separating armature and yoke
Withdraw through bolts and remove brush
cover. Take off thrust washers. Withdraw
yoke lightly tapping it with a wooden
hammer. Do not pry with a driver, as it
may damaqe armature coi l .

3. Separating pinion case and armature
Remove shi f t  lcver ,  packinq,  b ig spr ing
and small spring, in turn. Pull out arma-
ture together with shift lever.

."fa; ljlttil'i{

: O&i-t ,;.r
Fig. EE-41 Rernovirs Magneric Switch

Fig, EE-{0 Removing Starting Motor

EE_I4

Fig. EE-42 Separatirg Artnature and Yoke
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fig. EE-{3 Separating Pinio'r Case and Arrnature Fig, EE-46 AII Disassembled Cornponelts of

Starting Motor

4. Removing pinion
Remove pinion stop ring at the top cnd
of armature. To remove the stop ring,
by means of a tool shown in Fig. EE-43
push it down once to clutch sidc, remove
snap ring, and pull it out togcther with
clutch.

5. Removing brushes
Releasing wirc setting sclerv from br.ush
holder, remove brush ancl brush spring, in
turn.

ASSEMBLY

Assenrbling the starting motor is a r,evcr.sal
of thcir disassembling operations, but the follow-
ing points should be noted.
1.  Each of  (+)  and (* )  brushcs should be

installed with its brush teminal faced in
the same direction as Fig. EE-46 indicatcs.
(+)  and ( - )  brushes are the same.

2. Fixing brushes rvith big clips (Clothespins
will serve) will facilitate thc armature as-
sembling operation.

3. Take care that no brrrsh wires, espccially
(-) side, comes iD contact with brush
cover. (the part indicated by thc arrow)

Fig. EE-45 AII Disassembled BrusLes
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. l

Q?
-1
ct

Fig. EE.48 Assernbling Arrnature ( I )

Fig. EE-49 Assembling Artnature ( 2 )

DTSASSEMBLY AND ASSEMBLY (S411-9r)

1, Loosen the brush cover securing screw and
remove the brush cover.

2. Unscrew the screws attaching the brush
lead wires to the poles on the rear cover,
and removc the brushes, clislodging the
brush springs by a suitable bar, as shown

in Fig. EE-50.
3. Disconnect thc lcad wire to thc " S "

terminal at the magnetic switch.
Remove two bolts attaching thc magnetic
switch to the gear case, cotter pin and
then remove the magnetic switch from
the starter yoke.
Remove two through bolts securing the
rcar coverr starter yoke and gear case,
then separate the rear cover and gear case
from the starter yoke.

Fig. EE-50 Rernoving Magnctic Switch

r  l f

Fis. EE-51 Rernovins Magnetic Switch

+.

5 .

Fig. EE-52 Remowing Starter Yoke

E E  I O

Fig. EE-53 Sliding out Aimature
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6. Slide the armature out of the gear case
together with the shift lever.

7. Remove the pinion stopper placed in front
of the pinion gear.
Remove the pinion assembly from the
armature, then remove the center bearing
from the pinion assembly.

Fig. EE-55 Rernoving Pinion Asserntrly

INSPECTION AND ADJUSTMENT

l. Inspecting armature shaft for bend
Measure armature shaft for bend with a
dial gaugc. Corrcct it if the bend is irr
excess of  0 .1mm (0.0039in. )  (Run-out
limit: 0.2 mm (0.0078 in.)) If the clearancc
betwecn bearing metal and armature shaft
is mole than 0.2 nm (0.0078 in.), replace
mctal.

2. Commutator
Check commutator for run-out with a dial
gauge. If the run-out is more than 0.2 mm
(0.0078 in.). correct it.
If commutator surface is lough, polish it
with f500-600 sandpaper. If the surface
js  excessi re l t  rough or  t l re  run-out  is  more

1 -

i-ut
lL-:-lll

Fig, EE-58 Undercuttins Mica

than 0.2 mm (0.0078in.), resulface it by
turning it in a lathe.
If the distance from commutator segment
surfacc to mica is less than 0.2 mm (0.0078
in.) undercut mica to keep the distance
0.5 to 0.8mm (0.0196 to 0.0315in. ) .

3. Armature
-Testing coil for short-
Thc armaturc is  rcsred for  .hor t  c i rcu i rs  on
a growler. Placc the armature on the growler
and hold a thin steel strip above the armature
core. Slowly rotate the armature. When the

I  a w .

ffi
^ Commuiator  Ntrca

\, l'

{{|!r

Fig, EE-56 Inspecting Arrnature Shaft for Bend

EE-"t7
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Fig. EE-59 Growler Test

slop containing shorted winding comes undcr
the strip, the strip is vibrated against the corc
and sucked in.
-Testing coil for brokcn wirc
Place the armature on the growler and
measure the voltage generated between the
adjacent segments. If there is a place where
no voltage is read, the coils werc open.
- l 'ect ino e ni l  f^r  o '^" .n

The coils are tested for ground with one
tcstcr point placed on thc commutator and
r l rc  orher  on rhe shaf t .  I f  there is  cont inu i ty
the coils are grounded. Replace thc armature.

FiC. EE-61 Testing for Ground

-Testing field coils for ground-
Remove shunt winding ground. (soldered
to (-) brush holder) ?lace one tesler point
on fleld coil (+) terminal (M terminal) and
the other  on the yoke.  I l  there is  any con-
tinuity, the coil is grounded.
-Inspecting ourside of brushcs -
Check brushes for condition of contacting
facc and rvcar .  I f  the brush is  l rorn in  cx-
cess of wear limit, it should be replaced.
-Inspccting springs-
Measure spring tension by use of a tension
neter shown in lig. EE-55. Replace the
spring if its tension is below 500 g.

Standard Tension.  .  .  .1 ,150 g.

- lnspect ing brush movcmenr
When the brush does not movc propcrly,
check the brush holder for bend and rubbing
face condition. The bent holder and the
roughened lace should be couected or cleaned
if found necessary.
5. Magnetic Switch Pinion Assembly
-Inspecting pinion position and magnetic

switch-
With the pinion fully pushed out) measule
the distance from the pinion cnd to stopper.

Standard dime nsion. . . .0.3 to L5 mm
(0.0118 to 0.0594 in . )

4. Iield Coils
-Testing field coils for
Scries winding: Field

ctrcults-
are tested I'or

oPen
coils

an open circuit with one testcr point placcd
on field coil (.|) terminal (M terminal) and
the othcr on cach of the brush holders. If
there is no continuity, the coil is open.

Resistance value . . , .0.0105-/20'C
Shunr winding:  Tcst  for  : rn  opcn c i rcu i t
with one tester point on field coil (+) terminal
(M terminal) and the other on (-) brush
holder. If there is no continuity, thc coil is
oPen.

Resistance value. . . .3.9-/20" C

E E - I 6

Fig. EE.60 Testing Coil for cround

Fig. EE-62 Measuring Spring TensioIl
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Fig. EE-63 fnspection pinion position

Before mrasur ing rhe d is tance.  push back rhe
prnron wt(h a hnger_so that  there is  no p la1.
w h e n  t h c  m e a s u r e d  d i s f a n c e  i s  o u t  o i , h e
standard dimension, distance ., l, ' at magnetic
switch should be adjusted.
-Ad justing washer-
Measure distance ,, l, ' with the plungcr
fully compressed until there is no gap at the
plunger.
Test series coil and shunt coil for continuity
by use of a tester. The coils are open when
there^ is  no.conr inui ry  berr"cen S_M terminals
ano J lcrmrnal  arrd gruund.  rerpgct ive ly .

-Outside inspection-

lnspectl pinion tceth for rvear ancl damage.
Replacc it_ if necessary. Inspect springs f:or
damagc. 

. Defcctive springs shoirld bi rep'laced.
-rnspec ng movement_
Check pinion for smooth moveme nt, If
pinion is scratched or sticky, it should be cor_
r.ected. Inspect clutch condition. If it sticks,
slips or does not move, replace it with a ne#
one.
-Inspecting performance_
Aftcr ,assembly is  complcred.  no- load resr  is
carr red out .  (Load tpst  is  omi l red here,  as th is
requiresspecial testing appliances.) Connect
an, ammeter between battery (+) terminal
and. starter B- terminal, and connect battery
(-) terminal to starter bracket, connecting l.
conducter between the two.
Connect battery (+) terminal to starter S
terminal by means of a conductor, and the
starter rotates. (See Fig. EE-5S)
In thls tcstJ measure current and starter
ro lar ion for  rhe spe. i f icd va lue\ .

i

: >: >

; >

Fig. EE-66 Meter and Instrurnent Connection
for Performance Inspecrion
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Symptoms Causes

High Current, Low Rotation

(Low torque)

Dirty metal or poor lubrication

Friction of armature core and pole piece

Rrrrru,u.ary

Shorted armature coil

High Current, No Rotation Burnt ground, metal of armature or field coil

No Cunent, No Rotation

Disconnection at armature or field coil

Broken brush pig tail

Dirtly commutator, poor contact of brush and commutator
due to incorrectly held brushes

Low Current, Low Rotation
(Low torque)

Poor contact of field coil connecting part
(If only shunt coil is open or poorly connected, rotation is high)

High Current, High Rotation Shorted field coil

(Low torque) Grounded switch
Grounded magnetic switch

ADJUSTMENT STANDARDS

mm 1n

Yoke oute diameter
Armature outer diameter

90 dia.
60 dia.

3.54 dia.
2.36 dia.

Brush Standard height
Reduction limit

t 4
7.7

u.55
0.30

Brush spring Standard tension
Reduction Iimit

1 . 1 5
0.5

0.0453
0.0196

Correction limit of shaft bend
Reduction limit of shaft diameter

0.1
0.1

0.0039
0.0039

Clearance
Shaft Bearing

Correction limit
Allowable discrepancy

0.2
0.2

0.0078
0.0078

Commuta:or

Standard outer diameter
Reduction limit

39 dia.
2

1.53 dia.
0.0787

Mica depth Correction limit
Mica depth Allowable discrepancy

0.5
0.7

0.0196
0.0276
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_ 0.0019
0.43 dia. -0.0030

Standard

Dimensions

Do not remove the starter from the engine
until no troubles are found in the starting
system after careful inspection.

Inspecting starting system
l. Inspecting charging and discharging con-

dition of battery and battery plates
2, Checking battery terminals for cleanliness

and tightness

Pinion side

TROUBLE DIAGNOSIS AND CORRECTIONS

_0.0019
0.55 dia. -0.0030

Checking starter terminals for tightness
Inspecting wire connection (corroded and
soon broken ground wire )
Checking starter for correct ground
Inspecting switches
Inspecting starter itself

+ 0 .0011
0.43 dia. 0

3.

5.
6.
7.

I I dia. -0.077

Bore diameter ] , ,  , .  + 0 '027

14.2 dia. -0.077

+0.027 |  +0.0011
14.2 dia. 0 0.55 dia. 0

Symptoms Items Causes Remedies

Pinion is not pushed out,
when starting switch is
turned on.

Starter
Pinion does not move due to defective
engagement of screw part at armature
shaft with pinion part

Correct
screw part

Magnetic
switch

Poor movement of magnetic switch
plunger, or open or shorted coil

Conect or
replace

Pinion engages with ring
gear, but starter does not
operate

Starter

Defective engagement of pinion and ring
gear

Conect
teeth

Defective installation Reinstall

Worn,,brush, or brush spring incorrectly
rnstalled

Replace

Dirty commutator Correct

Defective armature field coil Correct or
replace

Loose connection of field coil and brush Retighten

Maonet i , -
Poor contact of contact Correct

switch
Roughened contac,ing face of contact Correct or

replace



S:arter fully runs before
prmon engag$ wltlr rrng
gear

Starter Weakened pinion sleeve spring Replace

Magnetic
switch

Faulty " 1" dimension due to incorrect
adjustment of plunger gap Adjust

Engine does not operate
when pinion engages and
slarter Tuns

Starter Defective over-runnine clutch Replace

Starter does not stop with
switch ofl after eigine
starts

Starter Current is not cut with switch off Correct or
replace

Magnetic
switch

Defective contact
(being in contact all the time)

Correct or
replace

EICtl{E EuGIntCfl.
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C o N S T R U C T T O N  . . . . . . . . . . . . . . . . . . . . . . . . . . .  E E - 2 3
REMOVAL A.I\D INSTALLATION ... EE-26
DISASSEMBLY ....". EE-26

Qontrifugal Advance
Mechanism...... .... E"E-27

ASSEMBLY.. . . . .  . . . . . . .  EE-27

CONSTRUCTION

Fig. EE-68 shows the ignition diagram of
the gasoline engine. Functionally, the distribu-
tor consists of the high tension voltage part,
swicth on-off part, centrifugal advancing angle

tGl{tTt0}r sYsItl'|

D I S T R I B l | I O R

c 0 i l T E 1 { T S

rNspEcTroN AND ADJUSTMENT... EE-29
ADJUSTMENT STANDARDS............ BE-92
TROUBLE DIAGNOSIS AI\D

CORRECTIONS ..,. EE-33
I G N I T I O N  C O I L  . . . . . . . . . . . . . . . . . . . . . . . . . . .  E E - 3 5

part, vacuum advance mechanical part and
driving part, Fig. EE-70 shows the construc-
tion of its typical product.

E

3

Fig. EFiS lglrition C,ircuit

lgnition plug (engine)
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Fig. EE-69 Colrponert Patt6 of DiEtributor (D415-54)

h
#
ffi <a

\.$

ffi=__o

1. Cap

2. Carn AssemblY

3. Govefnor Weight

4. Shaft Assembly

5. Ilousirlg

6, Fixing Plate

7. Coupling

8, Vac.uurn Controller

9. Breaker Plate

10. Contact S€t

11. Rotor Head

12. Carbon Point

EE-21
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Fig. EE?0 Conpotle|lt Parts ol Distributo. (TVB-4S3L)

13. Carn Felt

15. Coupling

16. Condenset

36. Vacuu-m Conttol Assembly

41. Fixing Plate

: \

/r,w
l. Cap Assenbly

2, Corrt ct Carbon As6€rnbly

3. Rotor Asser'|bly

4, Housing AssernblY

5. Shaft AssernblY

6. Governor Weight Asscrnbly

7. Governor Spting

8. C.p Assernbly

9, Breaker Base Assenrbly

10, Breaket Plate

11. Brca!€r Base

12. Arrn Support Assernbly
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1
2
3

Center calbon

Breaker plate (Contact)

4
5
6

C

Shaft

Housing

7
8
9

10

Coupling
covenor weight
caP
Side plus

Fie, EE-71 Construction of Distributor

1 .
2 .

3 .
+.

REMOVAL AND INSTALLATION

Disconncct high-tcnsior.r coclcs.
Disconncct primary rvirc con.ing flom the
ignition coil.
Disconncct r.acuurn controllcr PiPc.
Looscn sccuring bolt and r'vithdraw dis-
tributor from the engine.
Installation is a rcvcrsal of thc pleceding
operations, but carc should bc takcll to set
the distributor housing in position to secure
the specificd ignition timing.

5.

DISASSEMBLY -HITACHI D4I5-54-

1. Remove cap.
2. Remove rotor.
3. Remove vacuum contl oller.

Fig,. EE-72 Renowing Cap, Rotor arrd Vacuunr
ControUer

tw
Fig. EE-74 Rernowing Contact Set
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Remove the two screws securrng caP
clamps and the breaker plate'
Remove cap clamps and breaker platc.
Remove lead wire terminal.
Loosen the arm side screrv of lead wil'e
and disconnect lcad wirc.
Remove contact sct.
When disassembly is carried out to polish
Lhe points .  d isconnect  lcat l  r r i rc  at  l r rn
side and loosen contact set screw, and the
contact set can be removed.

Centrifugal Advance Mechanisrn

1. Take out roll pin and remove coupling.
2. Withdraw shaft from the housing.
3. Release screw at cam head and take out

cam assembly.
4. Remove govcrnor spring and weight.

ASSEMBLY

This is a reversal of thc removal procedure,

but the following points should be noted.

1. Thinly grease each bearing rubbing part

with multipurpose grease.

2. Spccial care must be taken not to disturb

thc corrcct setting of ignition timing in

assembling cam, pinion and the l ike.

Thelc is only one govcrnor spring. The

arc cut at the cam, rvhich positions the

roto| heacl, must come to the governor

spring side. Thc rvcight pin is inserted in

the longer scluale slot, accordingly. Be

sure that all parts arc secured tighdy'

Direct ion of  rotat ion

At advance beginingOut Posi t ioninS

+.

5.
6.
7 .

9.

Governer

S

Fig. EE-77 Assernbling Centrifugal Adwance
Mechanisn

! g _ o

Fie. EE-76 All Dissernbl€d ColnponGnts of Distributor
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r-
I

i

DISASSEMBLY -MITSUBISHI TVB-4S"L-

t .
2 .
3.

5.

Remove cap and rotor.
Re move primary wire terminal.
Re move condenser.
Remove vacuum controllcr.
Removing and disassen.rbling Arm Support
Remove fclt plate set scrervs. (Ground
wire is sccured by onc ol the screws.)
Remove felt platc ancl arm supPort as-
sembly togcther rvith lcad wirc. Whcu
clisasscmbling to polish the points, cliscon-
nect Ieacl lvire at arm sidc and loosen sct
screws. Withdraw felt platc siclewarcls,
and arm support assenbly can bc takcn
out, Release the clip of point arnr antl
rcmove thin n'ashct', point atm and thick

washer, in turD.

Fig. BE-78 Rernoving CaP' Rotor aad Vacuum

:

Fig, EE-79 Rernoving Arrn SuPPort

6. Removing and disassembling Breaker Base
Assembly
Remove the trvo brcakcr base set sctcu's.
(Ground wire is secured by one of thcrl.)
Remove breaker base assembly. Removc
breaker plate set spring shims and stop
rvasher. Retnove brcaker plate.

Fig, EE-80 Rernoving Breaker Base Assernbly

t-.----\.

I

l. . 1
I

c)c)o*

t i

Fig. EE-81 TaLing out Breaker Plate

Fig. EE-82 Couplirg, Fixing Plate

Fig. EE-83 Disassembling Shaft and Governor
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Fig. EE.84 AII Disassernbled CornPonents of

Distributor

7. Removing Coupling and Fixing Platc
Remove the knock pin of coupling. Re-
move coupling rvashers. Remove fixing
plate.

Centrifugal Advance Mechanisrn

l. Withdraw shaft asse mbly.
2. Rcleasing sct screw at cam head, withdrar,

cam assembly.
3. Removing governor clip, withdraw gover-

nor together with springs.

ASSEMBLY

Assembl ing is  c : r r r icd out  by rcvers inq the
preceding operations, but the follorving points
should be noted :
l. Installing Coupling:

Bring knock pin holes in line so that the
punched mark on the shaft and face come
to the wider side of coupling. Sccurc
coupling with roll pin.

2. Installing Cam Asscmbly :
Install cam assembly to governor weight
r , ' i rh  the rotor  posi t ion inq arc cut  being
faced to the narrow s idc of  coupl inq.

INSPECTION AND ADJUSTMENT

Cap, Rotor Head

1. Inspect cap and rotor hcacl for cleanlincss,
Thoroughly clean them with a cloth
dampened with gasoline ancl dry up, if
found to be dirty.

2. Check for cracks and damage and replacc,
if necessary,

3. Check cap, especially the carbon electrode
and spring, for signs of abnormality. Do
not clean the electrodes of the cap and
rotor with a file.

Poiots

l. Inspect point surface for cleanliness and
roughness.

2. If the surfacc is oily, thoroughly wipe it
off.

3. If the surface is rough, clean uP the point
rvith f500-600 sanclpaper ol a hone.

4. Excessively worn or protruclecl points should
be lcplaced by nerv ones.

Inspecting Gap
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2 .

1 .

should be adjusted.
3. The adjustment can be made by the ad-

juster after the Point set screw having
been loosened.

?oint gap should be inspectecl every aP-
prox. 3,000 km (2,000 miles) of running.
If the gap is out of the standard value at
0.45 to 0.55 mm (0.018 to 0.022 in . )  i t

Measuring Arln Spring

1. Arm spring is measured in
direction to the point at
when the point oPens.

2.  I f  the mcasured presst t rc  is
specifiecl value: 0.5 to 0.6 kg
lbs), replacc the point arm

3. When the condenser is tcsted by a tester,

set the tester rangc to t'ead larger resist-

ance values' If the indicator moves the

momcnt the points of the tester are placed

on both cnils of the conclenscr, ancl it

graclually returns to thc original position,
the condenser is in goocl older'

Vacuurn Advance Mechanisrn

Whether vacuum advance mechanism is operat-

ing or not is checked by an operation indicator'

If the mechanism is inoperative, check the

following points:
1. Check vacuurn nipple for tightness'
2.  lnspecr  d iaphragm. Delect i re  d iaphrrgm

shoulc l  be iePla ied wirh a new one'

3. If thc moving sidc ancl fixing side of the

bleakcl plate stick, rePlacc it'

Centrifugal Advance Mechanisrn

Whcn thc chccked ach'ance characteristic is

not l)r'oper, rernove thc ccntact bleaker part

ancl inspic,t the follo*'ing palts:

right angle
the mome nt

out of the
(  1 . 1  t o  1 . 3

I

Fig. EE-86 Measuring Point Pressute (r)

Condenser

When thc points are cxcessively Protrudcd,
or if a strong arc forms across the points,
the condenser is defective.
Tcs t  rhe  conden"er  by  conncc t ing  o t l c
point of 500V megger with the condenser

(*) terminal and the other Point with
thc case aDcl rotating the hanclle. Rcsist-
ance must be abovc 5 MO.

1 .

2.

Fig. EE-87 Measuring Point Pressure (2)

EE 30



Items I Inspection Remedies

Cam
Assembly

/--r^. 
-\

J r.:a dAr5+
\ * \v / -1 /

If it is found bv a visual inspection that lhe long square
slots vrorn as iirdicated by dottcd line, thc cam shbuld
be replaced. (HITACHI)

Governor
Weight

Shaft

Governor
Spring

/]----.-.zPt

*"'-L*u @^\
w
a:
l--+ F'-l

l t l f
nffim J:--4

r-11il |tl[T-E
r----1---_-t:

T-rO.---/

6:_.. . . /9
9:Ye.;,,""

Advance degree

t-

,X
l l l i i " i l i
l l l s

If it is found bv a visual inspection that the hole and
pin are worn ad indicated by dotted line, the governor
weight should be replaced.

If it is found bv a visual inspection that the weight axis
is worn as indicited by dotteit line, the shaft should be
replaced.

Causes of increased spring free play:
1. The automatic advance rotor iJ defective.

In this case use the governor spring as it is, while
replacing the defective parts, and there is no free play.

2. The eovernor spring t€nsion is incortect.
In thi"s case repiace the spring or bend the spring
hook approx' 0.5 mm outwards.

Advance characteristic inspection must be carried out
whenever disassembling repair is done. If the checked
characteris(ics shows A, bend lhe spring hook outwards'
and in case of B, inwards. By repeating rhese operations,
the advance characteristics should be adjusLed to the
soecified one.
As the adiustment rcquircs skilled Lechniqus, it will be
left a repiir specialist.

Advance
Characteristic
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nnvprn.r  Advance character is t ic  standard20

l5

n

5

0

20

l5

IA

5

a

ADJUSTMENT STANDARDS

Vacuum Advance character is t ic  standard

l,litx 12.5)

fig. EE{9 Govetnor Advance Characteri€tic

tu t\a n0 250 300 350 4J0 450
Vacuum(-mmHg)

Fig. EE90 Vaqrrrm Adaance Characteristic

t000 1,50e 2,w0
r.p.m.

J,M2,sffi

Advance
Characteristic

Centrifugal type
Beginning (rpm) + t J

Maximum (Degree/rpm) l5/1,500

Vacuum- type
Beginning (mmHg) 150

Maximum (Degree/mmHg) 11.25l390

mm l n

Point Gap mm (in) 0.45 to 0.55 0.018 to 0.022

Point Pressure kg (lbs) 0.5 to 0.65 0.019 to 0.026

Clearance ShaftTHousing
mm (in)

Correction limit

I Olerance o6cr(
correction

0.08

0.01 to 0.05

0.003

0.0004 to 0.0019

Shaft decreased dimension Max. 0.03 Max. 0.00085

Shaft, Housing Standard
Dimension mm (in)

Shaft
-0 .010

12.45 dia. -0.020
-0.0003!

0.49dia. -0.0007S

Housing + 0.018
12.45 dia. 0

+0.00071
0.49dia. 0

Clearance Shaf t/Housing 0.010 to 0.030 0.00039 to 0.00085

Shaft, Cam Standard
Dimension mm (in)

Shaft

Cam

dia.
-0.005
-0.014
tdo15

0I dia.

-0.0002
0.3ldia. -0.0006_-+ 

0:000t
0.3ldia. 0

Clearance Shaft/Cam 0.005 to 0.029 0.0002 to 0.0012

Weight hole, Weight axis
Standard Dimension mm (in)

Weight hole
'  n  n l O

5 dra. u
+ u.00u7

0.l96dia. 0

Weight axis
-  0.010

5 dia. - 0.028
-0.00039

0.l96dia. - 0.0012
Clearance Weight hole/axis 0.01 to 0.046 0.0004 to 0.00181
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Driving Part

An increased coupling part clearance affects
the ignition timing of the engine and reduceses
the maximum output, and it is necessary to
install a new set,

Lubrication

l. Apply a little grease to cam surface every

When ergine does not start

Inspect ignition system after no trouble
having been found in fuel system. Remove

TROUBLE DIAGNOSIS AND CORRECTIONS

3,000 km (2,000 miles) of running.
Supply cam head with grease every 3,000
km (2,000 miles) of running.
Apply grease to arm bearing every 6,000
km 14,000 miles) of running.
When disassembling, apply grease to each
rotating and rubbing part of centrifugal
advance mechanism and rubbing and
moving part of breaker plate.

high-tension code from plug and observe the
condition of soarks taken place between the
high-tension code and the cilinder block while
rotating the engine by the starting motor.

2.

3.

Sparking length Items Causes Remedies

No spark

Poor insulation of condenser Replace

Broken low-tension lead wire Repair

Poor insulation of cap rotor head Replace

No opening and closing of point Repair

Ignition Coil Broken or shorted coil wire Replace by new one

Hicf-
tensron
Code

Disconnected wiring

_ -
Poor rnsulatron

Correct

- 'Keplace

I  t o  2mm
(0.039 to 0.078 in.)
rregular

Distributor

Excessive point gap Correct

Oily point Clean

Excessively burnt point Replace

Ignition Coil Layer short Replace with good one

Above
6 mm (0.236 in.)

Sparking
Plug

Excessive electrode gap Correct or Replace

Excessively soiled with carbon Clean or Change for hot
type plug by l-2 ranges

Broken insulator head Replace

Plug has served its time Replace
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Iflhen engine rotates but lrot in good order

There are so many causes that locating the
troubles is very difficult. However, as fir as

ignition system is concerned, only the follow-
ing points should bc noted:

I

Engine

continuously

misses.

Distributor

Incorrect point gap

Replace

Replace

Surface leakage at gap rotor hcad

Poorly insulated condenser

Poorly insulated condenser lead wire

Poor operation of arm

Lead wire being about to break

Defective breaker plate

Defective disributor shaft

Layer short or coil being of poor quality

Lcakage due to defective insulatron

Worn pin and hole at governor part

Change for
cold type
plug by l-2

Incorrect timing (retarded)

Poor operation of governor

Excessively small point gap

Sparking Plug

Disfibutor

Incorrect timing (advanced)

Unhooked or broken governor spring

Sparking Plug

Distributor
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DESCRIPTION

The ignition coil equipped with a resistor is
adopted for a good performane at high engine
revolution. The number of turns in primary
windings results in a higher inductance in this
winding, -which makes it possible for this coil
to provide a higher secondary voltage output
throughout the speed range. For optimum
starting performance, the resistor is by-passed
during cranking, thereby connecting the igni-
tion coil directly to the battery. This provides
full battery voltage available at coil and thus
keeps ignition voltage as high as possible dur-
ing cranking. The resistor is by-passed auto-
matically through the ignition and starting
switch rvhen the switch is in the " start "

position.

Fig. EE-91 Construction of
Ignition Coil

INSPECTION

The ignition coil is tested by use of a cor-
rect tester. Defective coil should be replaced
by a new one.
-Inspecting items-
l .  Cont inu i ty  of  pr imary c i rcu i t
2 .  ConLinui ty  of  secondary c i rcu i t

S t a n d a r d  V a l u e . . . . . . . .
HANSHIN below 17,000 O

3. Short circuit between primary circuit and
the case,

4. Ignition performance.

o 500
r .p.m,

Fig. EE-92 Secondary Voltage
Charrcteristic Curve

E
E

5

3

Fig. EE 93 Spark Characteristic
Curve

EE-35
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SERVICE EOUIPMENT
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ENGINE TOOLS

00000 Whenever the enginc has been dismountl-
cd frorr, the vehicle, fix it rvith this stancl
to perf'rom disassembling and te-assembl-
ing works. See lig. FM-l.

Stand

This should be used togethre with
stand. See Fig. EM-l.

the

42010000 Use to adiust the tappet clearance.
alve Tappet

Wrench

44730000 Use to re-condition the valvc scat. See
Fig. EM-14.alve Seat Cutter

44630000 Use to rcplace the main bearing caps.

Main
c.P
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r44720000
alve Guide

Use to finish the valve guide inner ser-
face to the specified dirlension. See Fig.
EM-13.

Use to replace the oile filter.
Filter W

STRI|ICE IOURl{Al. OR BUTI.EIIl{ RETTREI{CE
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