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cENEFAL INFORMATION - Generat

CENERAL

Fig: I I Cross Sectiondt Side View yrt00

The 2R or l2R engi le equipped on the Toyota Corona scr ies. Toyoia HiAcc. loyota
HiLux and Toyota Toyo-Ace series is of a four cyl inder over-head valve square type

The construct ion of the enginc cqulpped on the each vcl ic le is the same, l )ut  their  relaied
specfication slightly difler. Therefore. the specification ior each enginc is sepNjttely
described in the gencral  specifrcat ion

The cyl inder head assembly is composcd of the head with the valve guides, valves. dual type
valve spr ings, rocker arms, shaft  and supports,  spark phrgs, thermostat,  water out let ,  ther-
mostat case and the intake and exhaust manifolds

The two-balrel  type carburetor is molrnted onb ihe jnt lke mtni fold The carburetor
equipped on the Corona series is provided wiih Lhe autornatic choke while thc carburctor
equipped on the Lighi-Truck is provided with thc manual tvpe chokc.

The cylinder block and upper crankcase are iniegral cast wlth passages in ihe block for
cool ing the ent ire length of thc cyl inders. The block forms the major port ion of the enginc
with crankshaft .  camshaft ,  pistons and other related components.
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Fis l-2 Cross Sectional Frcnt View v5541

The crankshaft which rs either the forged or cast iron type is sialically and dynamically
balanced to contr ibuie to smooth operat ion of thc engine especial ly at  hlgh speeds. The
crankshaft is supported with the thrce preciion type bearing inse s and bearing caps with
the center bearing serving as a thrust bearing

The camshaft  is of  cast i ron with the cam lobe su aces chi l l  t reated, and is offset f rom ihe
valve lifter to elimmate the wear of the cam. The camshaft is supported with the three
precrslon type bea ngs which are rcplaceable for seflice. The camshaft bearingjournals and
the cam lobe sudaces are precislon finished for quiet and efficient operation of the valves-

The connecting rods are of "1" beam section forged steel with a bronze piston pin bushing at
the small end and precision type bearing inserts for the large end.

The pistons are of l ight al loy and have sl ight ly oval shoped skir ts so as to provide closer f i t
at  operat ing temperature The piston pin holes are offset 1.5 mm or 0.059" toward the
camshalt to provide smooth operation Three piston ring grooves are cut above the piston
pln boss
The piston r ings consist  of  two compression nngs and one oi l  r ing

The crankshaft  pul ley dl ives the water pump, fan and al ternator with a V-belt  The drstr ibu-
tor is mounted on the r ight s ide ofthe engrne which is dr iven by the carnshaf i  integral  gear
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The oi l  pump is mounted to the lower end of the distnbutor shaft, and.otates at the same
speed as the distnbutor.

The fuel pump is mounted on the right side of the engine, and is operated by the integral
cam of the cam stlaft

The valve rocker arm cover is provided with an air inlet cap which is also an oil filter cap.

The intake manifold is of a circular section, and is of an aluminum cast. The main passage
is designed to be level when the engme is mounted

The flywheel is of a high grade cast iron, and is attached onto the rear end of the crank-
shaft with six bolts The ring gear is fitted outside of the flywheel to provide the meshing
with the starter motor pinion The flywheel is also statically and dynamically balanced to
minimize the engine vibration The rcar surface rs smooth machine finished for proper
contact with the clutch disc.

Precaution

Whenever any work is performed on the customer's car, special care should be taken to
prevent sciatching the body, fender or spoiling the seats or door t m To pedorm a satis-
factory work, fender covers and seat covers must be utilzed duaing the operation,

The use of Special Service Tools must be emphasized as these tools are so designed to
prevent damaging of the components, and also will quicken the work.

During disassembling of any component
or maln assembly shoutd be placed In
assembly. Certain mating pa s should
assembly lo idenli fy the mating posit ion

Torque Specificationsshould be
wrth torque

it is essential that parts disassembled from the car
sequence to facihtate the final inspection and
be marked before drsassemblmg from the main
or for balancing wrth the main assembly.

adhered whenever tightening the bolts or nuts



1.4 GENERAT INFORMATION - GENE'AI

GENERAL SP'ECIFICATION

ITEMS 2R ENGINE 12R ENGINE

Tvp€
Bore x Stroke
Piston di+lacement
Conpression ratio
Conpressior pressure
Max. horse-power (SAE)

Max. torque (sAE)

Number ofpiston rngs:

on

Iniake (hot)

Exhaxst (hot)
Ignition tim g

Ffting order
Spark plug size
Spark plug gap

Air clean€r tYPe

Carburetor type
Fuel pump tlTe

Fuel filter type

Oil pump i}?e
Oil filter element
O[ capacity:

Clank case
Oil filter

R?diator type
Water pump tlTe
Tliermostat t,?e
Battery

Starter

4 cylinder in line, cycle O.H.V
7 8 x 7 8 m m ( 3 0 7 x 3 0 ? ' )
1490 c c (90.9 cu.in )
8 3 t o l
11 0 ks/crn'? (15s psi) at 2s0 fpn
82 I-IP at 5200 rpn
12 4 m-ks (90 ft-lb) at 2800 ryrn

Two
One

0.203 rnrn (0 008 ')

0.3s6 rnm (0 014")
8" B.T.D c. at 550 ryrn
t-3-4 2
14 x 19 nm (0 55 x 0.7s")
0 8 mm (0.031")

Felt element (RT),
Paper €lement (R}I, RN, RY)
Down-draft, two bariel
Draphragm
Glass ball type (old),
Cartddse type (new)
Tfochoid
Paper

3 5 hter (3 7 US qts, 3.1 Imp q1s)

0.8 hter (0 85 US qts,0 70
lmp.qts )

Corrugated fh and tube
Centrifugal

12 vol t ,35'50 Af l
12 volt, 0.48 kw

12 vol i ,  1.1 ps

Same as left
80.5 x 78 tnm (3.17 x 3.07")
ls87 c.c. (96.8 cu.in.)
8.5 to 1
Same as left
90 HP at 5400
13.s m-ks (98 tulb) at 3000 rpn

Srme as lefl
Same as left

Sane as left
Same as left
Sane as left
Sam€ as left
Same as left
Same as left

Same as left

Same as left
Same as left

Same as Ieft

Same as left
Same as left

Same as left
Same as left

Same as left
Sarne as left

Same as left
Sane as left
Sa.me as left
Sam€ as left

Coolant capEcity:
P I & R Y
RH
RN

Fuel trnk capacity:
RT, RH
RN
RY

7.0liters (7.4 US qts, 6.2Im! qts)

6.7 titers (7.I US qts, 5.9 rnp.qts)

6.5liters(5.9 US qts. 5 7 Inp qts)

45l i ters(11.9 US gal,  9 9Imp.gal)
45 titers(12.1US gal, 10 I Lnp.sa1)
50liters (13.2 US gal, 1l.0lmp gal)
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RECOMMENDED SPECIAL SERVICE TOOLS

Engine

09850-00030
09303-35010
09213-60014
09201-60010
09222-30010
09210-3101 1
09215-31010
09304-30012
09301-36010
092r4-60010

Carburetor
09860  110 t0
09240,00010

Wa ter Pump

09235 20011
09239 31010
0923840010

Alternator
09286-4601I
09325-12010

Engine Adlust Kit
Input Shaft Front Bearing Pu11er
Crankslraft Pullcy & Gear Puller
Valve Guide Bushing Remover & Replacer
Conneciing Rod Bushng Remover & Replacer
Timing Gear Tool Scl
Canlshaft Bea.jng Relrover & Replacer
Input Shaft Frcnt Bc ing Replacer
Clutch Guidc Tool
Crankshaft Pulley and (iear Replacer-

Carburetor Screwdriver Set
Cerbure tor Adjust (;augc Kit

Water Pump Pulley Seat Puller
Water Pump Rotor Prl ler
Weter Pump Bearing Removcr & Roplacer

Injection Pump Splme Puller
Transmission OilPl l  g
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Standard Bolt

91111  40620  Par t s  Number
Leng tho fBo l t : 20mm
Basic Major Dia ofThrcad: 6 mm
Bolt Head Mark*

* Bolt Head lvlark has the following indications

5
Tovota srandard ch$ifi crtlon 5 T 7'f
Tensile siicnelh (ks/mm2)

Brinel Hrrdnes Nunber t2r -209 t47  -227 2 2 7 - 2 1 7

Rockvell Hardness Nunber B70 -95 889-  98 C2A -  2a

Specified Torque for Standard Bolt

o-k€ (ft-lb)
Torque Limrr: m-kg (frlb)

6
6

10
10
L2
t 2
t 2
I J

l4
l 6
1 6

I
t25
1_25
1 5
1.25 (r50)
1 5
L 1 5
1.5
1.5
2
1.5
2

I
t 2 5
t 2 5
1.5
2.25 (150)
1,5
1 1 5
1.5
1 5
2
1,5
2

1
r.25
L_25
1 5
12s (150)
1 5
L, ' , l5
l 5
1 5
2
l 5
2

ru
2,25
2 1 4
4 4 Q
3,89
3.74
5 0 8
6,33
5 9 3
9,5',1
9 1 0

3 4 )
8-0)

16,3)
15 5)
32.8)
2 8 D
21 O)
36 8)
45 8)
42.8)
69 2)
65_8)

0,4 - 0.1
r 0 -  1 6
1 9 -  3 . 1
1 , 8 -  3 0
3_5 - 5.5
3 5 -  5 . 5
3 , 0 -  5 0
4,5 - 1.O
5,0-  8_0
4,1 -  7.1
7 5  -  t 1 . 0'l.l - 10,6

2.9 -'1.3 -
L3.7 -
1 3  0 -
35.3-
25_3-
2 L 7 -
32.5 -
1 6 2 -
3 4  0 -
5 4 2 -
5 1 . 3 -

s.0)
1 1 6 )
22.4)
2L 1)
39.1)
39 8)

50.6)
5? 8)

19.6)
767)

5T 6
8
0
0
2
2
2
l

6
6

o 7 L
I 6 6
3.34
3_22,
6 6 0
5 8 4
5,61
1.63
E.90
9.50

L 4  3 6
13 58

(  5.1)
( t2.o)
(  24.L)
(  23.3)
(  41 1)
( 42 2)
(  40 6)
(  55.2)
(  65.3)
(  68.?)
(103.8)
( 9 8 1 )

0.5-  0.9
t5-  2, .2
3 , 0 -  4 5
Z? -  4.2
5_0- 8.0
5 0^ ?.0
4 8 -  6 . 8
5.5 - 9.0
7 0^ 10.5
7.5 -  11,0

r2.O - 1,7 O
1 r . 5 - 1 6 . 5

4.4-  6.5
10.9-  15.9
2 L  1 -  3 2 5
19.5 - 30.4
36.2- 57.4
36.2-  506
34.1 - 49 2
4?_0- 65_1
5 0 6 -  ? 5 9
5 4 2 -  1 9 6
86-E- 123.0
a3 2 - 1L9.2

7'f
8

1 0
l 0
L 2
t 2
L 2
13

t 6
t 6

0.95 ( 6 9)
2.2L { L6,l)
4.49 (  32 5\
4_2.9 ( 3r.0)
8 8 0 (  6 3  5 )
1.18 (  s6.2)
?.48 (  54.1)

1 0 1 ?  (  7 3  5 )
12.61 ( 9 \.6)
1r .86 (  85.8)
1915 (138 5)
18.1I  (13t .0)

0.8-  1.2
2.0-  3.0
4.0-  5.5
3 , 1 -  5 . 2
7 5 - 1 0 . 5
7 0 -  9 0
6,0-  8,5
8 . 0 - 1 2  0

r 0 0 - t 5  0
9 , 5 - 1 4 , 0

1 5 . 0 - 2 3 . 0
14,0 - 22,0

5 8 ^  8 6
L4 5 - 21.1
28 9-  39.8
26 8-  3?.6
54 2 -  ?5.8
5 0  6 -  6 5 _ 1
43,3- 61,4
5 7 8 ^  8 6 8
1 2 3 - t O A 5
68,7 - t0t,2

(10E.5 -  166 2
o01.2-159.0

Note: The abovc specified tishreni4 tolque is applicrble only aor ledalc rhle.ds cut inio a$cel nalerit
Il the aenale rhleads re cut in olhei nl!ftirls than $cel, and also rishtening sutface lre €n.ounteicd to hear or
vibrarions, thcsc apecdied tighlenine brque mu* be reconsidered
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General

ln ordcr to r l intr in ihe ful l  perfornrancc or lgrnr l ly bLr i l t  in th! 'c l rgnlc.  i r  per iodic.rrgrne
tune up is essent i . r l  I f  i rny dcff ic ieDcy is encountcrccl  dur ing opefrLion of th!  crr ,  rL usL
be diagnosed xnmediately.  rnd proper carc should be t .Lkerl  t r ! ,  rLl ] l ing ul  t l re engine T|r
progress ol  rnodcrn engrncering slandard has been developed so q lckjy rhr l  i r  DcLcssrr.  rr \
the use of proper instrunerl t ,  anLl wel l  t r . ined mechanics Th! 'cor l l l ) rcssron rxLLo I ls In
creased. also rncorporates a numerous clcctr ical  cquipment.  rLnd other componcrl f \  whlclr
can only be txken carc with special  knowlcdgc rnd proper e.ue In ord.r  to i lcco rpl ish the
work correcl ly,  and properly,  a rel i rble luneup cqujpment rre neccssary Thc procedures
described in the fol lowing orders shoukl be careful ly s ludicd

To l lcr forn the cngine rdjustmenr. i t  $ recol l l rncnded to Lrsc rhe Engine Adlusl  Krt
09850 00030 lhis Kit  conLains thc or l  stone lor brerkcf poi l l ts dressing. open cnrt  $rcncjr
(7 mm x 8 rnm) for the distr ibutor pr imary le.rd wire terni fr l  nuts,  sp.Ik f lLrg tsrt ,  grugr
( 0 t r n m x 0 9 m r r )  n d  t h e  f e c l e r  g a u g e  i n c l u d i n g i b r  t h c p o i  t g L r p u n d  t h e  v r l v c  c t e L L r L L l l
acl justnlcnls

lnspect ion & Adjushnent

tsattery
I  Inspect the specif ic gravi ty with I  hydro-

I  . o e . i l i c  r r .  r i r j  " u l l )  . f i .  r f  ( , 1
L r  l l c f !  r h o r l ' b e  I  l c , 0  r ' .  \ 0 o (  

\ , ' - ' r l  '
I t  t h (  f r r ! r , y  p r ' ' ! . \  r  ,  p  I  o r c  l l .  r '
' l l 0 .  .  t ' -  i .  i .  . . d  r o . . . r ' : ( ,  (
bat lery.
I f  i l  shows grrvi ty of I  190 - I  2-10 the
bat lery must be chargcd wlth r  quick
chargef
A l  , h r \  l ' ' _ 1 c  l l c  b . r l r e r )  b r " .  J  . . l l c
must be rcmovcd l ionl  lhe brt tcry ter-
minal as the car is equipped wLth the
alternrlor
I f  ihe gmvity is less than I  190, thc
battery must bc removed I iom the crr
fo.  proper scrvic ing of the batLery
stal ion
lf therc is a diflerence of more thrl
0 025 between the gravi ty values measur-
e d  i n  e a c h  c e l l  - t  f L r l  !  c h .  r ! ,  -  .  , , ,
d r l i o n .  r l r e  b a l t e r y  , h o u l J  L , e  .  n  .  " d  r t
the battcry service stat ion

2 Check the eleclrolyte level in the b l tery
cel ls.
\ o r m b l  ( l e i r r n l ]  l c  l e v e l  . l r u r l L l  b c . r b o L l
l0 mm (0.4") above the plates
If  necessary, replenish the celLs wi lh

d l s t i l l c f  w r t e f

I  ( 'heek thc tcrnrnr ls ibr cof losion l Id
I  c l tct ive conncc t ion
( l lcrn end t ighfcn lhcnr r f  neces\rfy

l ( l r ' . k  r  .  b . r . r 1  c  o r  . , . . . u

l f  ( lcfect ive. repl .rcc thc bi l | t . fy

5  C i e a r  t h e  L o p  o f  t h c  b r t t c r y  r n |  r p f l y
grerse onlo thc tcr ininiLls to rerrRl fLrF
Lner cor losron

Engine Oi l

I  (  \  r l  r "  r "  o r l  l c . r l  .  n L l  . l  l ( r l

I  Clrcck the oi l  l ix l : letcr ior l t ion. lnd i l
cxccssively dir ly,  fepLlcc lhc oi l
l l  t l r .  . o . t  . .  . . u . \ o  . r .  ,  f r , . . _ 1 1  r r t l _
r  r l r "  o r l  |  . , r  h .  , l r r '  o . - , 1 .  . ,  r , 1

propcr crrc should bc trkcn
The recournendcd engjne oi l  ro be ut i l iz
ed shorLld bc rbove SC. SD class (API
servicc classi i icat ion) with prcpcr oi l

Er lgire oi l  capacjty with or l  f r l tef l
4 3 l i tcrs (4 6 US qts.3 8 hnp qrs)
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Coohnt

I  Check tne cool i r lg systeln lbr leak, soft
hoses, loose hose clamps and correct

Replenrsh with drinkable water if neces-
sary.

2. Use r reliable brand antifieeze in cold

Clooling system capacity:
RT RY series
7 0 l i ters (7 4 US qts, 6 2
RH series:
6 .7  l i t e r s  (7  I  US  q ts .5 .9
RN scries:
6  5  l i Le rs  (6  9  US q ts ,5  7

Fan Belt (v-belt)

I  Check the fan belt  for cracks. stretch
and wcar,  rnd i f  delect ive, replace the
fan belt .

2.  Check and rdjust i f  necessary to correct
tension
l he speci l ied tension is 8- l3 mm (0 31
-0.51") when depressed a1 midway of
Ihe belt  with l0 ks (22 lb).

Afu Cleaner

L Clean the element with compressed air
of low pressure-
Replece the element if damaged or ex-
cessively dirty

2. Clean the insidc of the air  c leaner case,
and chcck the seal washer and the
gasKers
I l  deiect ive, replace as necessary

Spark Plugs

I Check each plug individual ly for cxcas-
sive electrodes wear.  glazed. broken or
blistered porcelain
Replece the plugs i l  necessary-

In)p qts)

rmp qrs)

Imp qts)

Clean the spark plugs thoroughly usirg
a sand blast c lerner
When cleaning with thc abrasive cleaner,
do not prolong the cleaning to prevent
porcelain damage.

Chcck cach spark plug lbr nrake and
neat runge.
Al l  spark plugs must be of sxrre nake
and also with the srmc heat range
If  cxcessive carbon dcposits are obsewed
on the insulat ion t ip,  replacc with a hot
rangc type spark plugs

Fig. 2 I Checktns Fan Belt Tension

Clean the element i f  excessively dir ty,
and check for damege
Replace the element with the Kit  i f

2.

3

ln.l cares norma cond iiof

ind'cates abnofmal wear

c4850

Fuel Filter (Glass bowl type)

1 Check the fuel filter bowl for crack. and
check the body for deformation.
Replace as necessary,

B
c
D

Fig 2-2 Spa* Plug Conditi.ti! V22(H
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If the spark plugs show burning white or
rapid electrode wear, replace with a cold
ftnge rype

4. Adjust the spark plug gap by bending
the ground electrode to obtain the spec-
i f ied gap of 0.8 mm or 0.031" with the
spark plug gauge

0.8 tnm(0.031")

Fig. 2-3 Adjusnng Ptus Cap v2 t65

Distributor

l-Clean the distr ibutor cap, and inspect
for crack, cafbon track, and bumt or
corroded terminals

2. Clean the rotor, rnd check for damage.

\  Replace the rotor i f  dcfect ive

distr ibutor must be disassembled, and
the cause of the trouble should be cor-
rected

4, Check the vacuum advancer mechanism
by pushing in the octane selector,  then
rclease the selector to see if the seleclor
returns to its rctarded position_
Any stiffness in the operation of the
vacuum advancer mechanism will affect
the ignition timmg.
Corect any intorference or binding

5 Clean the breaker points with a point
frle if necessary.
If the points are excessively burnt or
pitted, replace the breaker points, ancl
lt ls recommended that the condenser
capacity should be checked

6 Chcck the breaker arm tension with a
spnng tension tester by pulling at .ight
angle to the breaker arm point
Read the tester just when the point

The tension should be 400-550 grams
(  l 4 . l  -  1 9 . 4  o z ) .

7. Check and adjust the point gap.
The gap should be 0.45 mm or 0.018".

8.Check the cam dwel l  angle wlth the
tester The angle is 50 -  54 "

9. Lubricate the "A" port ions of the cam
lobes shown in the figure, breaker arm

3. Check the dislributor centrifugal ad-
vance mechanism by turning the rotor in

- the clockwise direction as far as possible
with the fingers, and see if the rolor
retums to i ts origrnal posit ion

r If the rotor does not retum readily the

CentrifugalAdvontr Y320a Fig- 2-5 Lubdcating Portions 80737
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rubbing block, breaker arm pivot and
thc distr ibutor shaft  hol low port ior l  with
Distr ibutor Grease. and the "8" port ion
oi the dist . ibutor shaft  oi l  cap and the
octane selector sl id ing sudace wi lh en
glne ol i .

Ignition Timing

t.  Inspect the igni t ion t iming using a hming
l ight with ihe engine at ldhng speed, and
adjust so that the t iming pointer wl l l
a l ign with the t i rning bal l  At this t imc,
the octane selector must be set at  zero

The igni t ion t iming is 80 BTDC at 550
rpm,

l f  the engine pings excessively,  tum the
octanc selecror toward the "R" mark to
retard rhe timing-
l f  Lhe engine does not ping, turn the
rdjustcr toward the "A" mark to ad-
vxncc the t in ing

Note:
. , .  ( ) r . r  g r " d u 1 , . o r  J f  r l e  J d j L s t e r  i i

er lual  to l0 40 of the crankshaf l
angle-

b The octane selector has no relat iol
with thc chaftrcter is i ic of  the vecuurrr
advancer,

Fig 2 6 lgnuton Tining Mark c085J

C€r te r  i ne  Se t t ' ng  I ne  Se t t ' nC

Fig. 2-7 Octane Sele.tor GOJlO

2 To adjust,  loosen the dist l iburor cjamp
bolt ,  and then turn thc distr ibutor hous-
ing in thc direct ion required to al ign the
t iming marks
To advance the t iming, turn the distr ib
utor housing counterclockwise, and to
retard the l iming, turn i t  c lockwise

Octane Selector

l .  Depending on the gasol ine octane rat i ! ts,
the igni t ion t iming must be adjusted
To test,  run the car at 25 to 30 kph
(16 - '  lC mph) in top gear,  and depress
the accelcr i l tor pedal al l  the way to the
floor

2. t f  the engine has a sl ight igni t ion ping,
and i t  fadcs out graduel ly as the car
p i .  k \  r r p  l h (  \ p i ( J .  t h i  i g n . l i o n  l r m r r g  i s

Valve Clearance

l.Warm up the engine t i l l  the coolanl
l e m P e r a l u r e  r e a c h e \  ? 5 -  q s o (  t l 5 _  -
1 8 5 0 F )

2. Tighten the cyl inder head bolts and the
rocker shaft  support  bol ts to specif ied
torque
Specified torque:
Cyl inder head bolts:
1 0 . 3  -  1 1 . 7  m  k g  ( 7 4 . 1  -  8 4  2  f i - l b )
Rocker shaft  support  bol ts:
l 8 . ' 2 5 m - k g ( 1 3 -  1 8  f t  l b )

3 Sei the cngine at id l ing speed to about
550 rpm. and inspect the valve clearance
between the rocker arm and the valve
stem with a feeler gauge
Thc specif ied clearance is 0 203 mrr
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Fig. 2 8 Adjuyinq Vabe Clerrun.e v3211
t/3215

4 To adjust,  loosen the lock nut,  and turn
the adjushng screw unt i l  the specif ied
clearance is obtained
Tighten the lock nut securely afier ad
justment.  and recheck the clearance.

Carburetor

I Check if the fuel level aligns with the
l ine on the lcvel gauge glass at engrne
idl ing
If the level is in.orrect, check and adlust
or repat l  t l le f loat level,  fuel  pump out lct
prcssure and the needle valve seat ing.

2. Adjust ihe engine idlmg speed as the
fol lowing proccdures.
The adjustment of thc engine idl ing
should bc perforned with the air  c lcaner
instal led.

d Turn the idle adjust ing screw and the
thrott le adjust ing screw al ternately to
obtain a steady maximum vacuum
reading with smooth engine operat ion
at lowest possible revolut ion.
The engine idl ing speed should be
approximately 550 rpnl,  and the vacu
um reading should be more than 400-
5 0 0  m m H g  ( 1 5  6  t o  1 9 . 5  i n H g ) .

Notel
Adjust the engine idlmg speed at the
"D" range for the car equrpped with
the Toyogl ide Automatic transmls-

3 Check the accelerat ion pump
To check. rernove the air cleaner on RT
& RN se es and the air intake connector
on RH & RY se es.
Next,  open the thrott le valve completely
l iom the closed posit jon, and obse e
the condit ion of the fuel  spray from the
Pump jet

4 On RT series, check the automatic choKe

If  ncccssary, adjust the choke by .efer-
nng to the Carburetor in Fuel System.
On RH, RN and RY series, check i f  the
choke valve opens and closes smoothly

Compression Test

I Afler warmrng up the engine to operat-
rng tcmperature, remove al l  spark plugs

.2 Di.(onnccl lhc secondary wire from tne
ignition coil to cut-off the secondary
circuit

3. Insert a compression gauge into the
spark plug hole, open the throttl€ valve
ful ly,  and measure the compression of
each cyl inder.
A l u r y s  u s e  "  f u l l y  . h : r g e d  b a  ( r ]  t o
obtain the englne revolut ion of more
than 250 rpm.

(0 00E")
(0  0 r4" )

for the intake side, and 0.360
for the exhaust side

a. Remove the intake manifold suction
hole plug, and instal l  thc adapter to
connect the vacuum gaLrge-
Connect the vacuutn gauge hose to the
adapter.

b. Connect a tachometer onto the igni-
t ion coil .

c. Turn the throttle adjusting screw until
the engine operates smoothly without
stalling at lowest possible revolutlon
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4. The specified compression pressure The difference of the compression read
should be more than 11.0 kg/cm'(156 ing between the _cyl inders should be
ps i r  a r  250  rpm.  and  the  l im i l  i \  8 .0  wr th in  O .?  kg i cm l  {  l 0  ps i l .
kg/cm' ( l15 psi).
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MAJOR SERVICF ,
Remova l . . .

On  RH,  RY se r ies . .
OnR l ,R \ se r i es . . . . . . .

D i cacsemb ly .
Tn\peclion & Repair.

Cy l i nde r  h  ead .
Valve teal
Valve guide bushing
Va l ve . .
Va lve \pring .
Valve rocker arm & rocker shaft .
V ! l ve  l i f i e r .
Push rod. . .
Cylinder block
Cy l i nde r  bo re .
Cylinder \ leeve
PrsLon & pisron pin
P isLon  r i ng .
Connec l i ng rod  . . . . . . . .
Connecling rod bearing . .
Crankshaf l  .
Crankshaft  bearing . . . .
Crankshaft  Liming gear.  .
Cam\hdft  .
C a m s h a f t  L i m i n g  g e a r .  .
Camshatt  be"r ing
Flywheel .  .
c r a n k s h d f t o i l  r e t d i n e r .  . .  . . . .

A s s e m b l y . .
Instal lat ion.

31

3 -5
3 -5
3 -6
3- ',7

310
3- t  0
3-t I
3 - t 2
3 -13
3 -13
3-14
315
3-15
3-15
3 ,16
3-t '7
3-r8
3-  18
3-  19
3-20
2-22
3-22
3-23
3-24
3'24
3-25
3-26
3-26
3-2',7
3-32
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TROUBLE SHOOTING

The possible faults, and their remedies are listed in the following table When the symptoms
of troubles are detected, proper care must be taken immediately before proceeding to the
next probable causes-

3. Lack of fuel
a. Clogged carburetor jet
b. Clogged fuel pipe
c. Dirt in fuel tank
d. Air in fuel system

Symptoms & Probable Causes

Lack of Power

I Poor compression
a. lnconect valve clearance
b. Compression leak from valve seat
c Sticky valve stem
d. Weak or broken valve springs
e. Leaky cyhnder head gasket
f. Sticky or broken piston rings
g. Worn piston rings or cylinder

2. Ignition system improperly adjusted
a. lncorrect ignition timing
b. Defective spark plug/s
c. Defective dftributor points

d, lncorrect octane selector

Remedies

Adjust valve clearance
Lap valves and seats
Replace valves and guides
Replace valve springs
Replace gasket
Replace piston rings
Overhaul engine

Adjust ignition timing
Clean, adjust or replace spark plug/s
Correcl or replace pointr. and inspec(
condenser capacity
Adjust octane selector

Disassemble and clean carburetor
Clean fuel pipe
Clean o. replace fuel tank
Check connections, and tighten
Repair or replace fuel pump
Clean or replace filter element

Clean arr cleaner
Repair or replace choke mechanism

Replenish coolant
Adjust fan belt
Replace fan belt
Replace thermosJa!
Repair or leplacE water pump
Clean, repair or replape aopling System
Adjust ignition.timing
Tune-up engine
Adjust bmkes
Adjust valve clearance
Clean or replace exhaust system

e. Fuel pump not functiorung properly
f. Clocged fuel filter element

4. Insufficient carburetor air intake
-fl: Rest cted air cleaner

b. Choke valve partially closed

$"Overheating
l, 6rlnsufficient coolant

b. Loose fan belt
b. Fan belt worn or damaged
d. Inoperative thermostat
e. Inoperative water pump
Srclqgged or leaky cooling system
g, Incorect ignition timing
h. tncoxrec.t ignition system
i Brakes dmgging

llirc6iddli xqlve clearance
Bxhaust system partially restricted
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l. lncorrect grade, and viscosrty oil being used

m, Fuel mlxture too lean
n. Radiator fins clogged or obstructed

Excessive Oil Consumption

l .  Oi l  leak
a. Ol i  pan drain plug loose
b. Oi l  pan attaching bolts loose
c Oi l  pan gasket damaged
d Timrng gear cover attaching bolts loose

or gaskei damaged
e Oi l  seel danlaged
f Cylinder head cover gasket damaged or

valve push rod cover gasket dalnaged
g Fuel pump attaching bolts loose or

gesket damaged
h. Oi l  f i l ter at taching bolt  loose oi  gaskel

damageo

2 Excessive or l  consumption
a. Defect ive prston rrngs
b Ring gaps in hne
c Piston nngs worn or nng grooves shcky
d Carbon depoet in oi l  return hole of oi l

Replace with correct oil
Overhaul or adj ust carburetor
Clean radiator fins

Tighten drain plug
Tighten altaching bolts
Replace gasket
Tighten attaching bolts or replace gasket

Replace oil seal
Replace gasket

Tighten fuel  pump attaching bolts or
replace gasket
Tighten attaching bolt or replace gasket

Replace pjston r ings
Correct gap positions
Replace piston rings
Replace nngs

Replace pistons or bore cyl inders
Replace "O" r ing
Replace valve and guide bushjng

Change to proper viscositY oil
Charge battery
Replace battery
Clean and hghten or replace battery con-

nect ions
Overhaul and repair or replace starter

Replace points
Adjust points
Adjust spark plug gap
Tighten or replace spark Plug wres
Replace igni t ion coi l
Tighien connect ions
Replace condenser

f.

nng
Piston or cyl inder worn excessively
valve stem "O" r ing damaged
Valve and guide bushing worn

Hard Start ing

1. Slow crrnking
a lmproper oi l  viscositY
b Discharged battery
c. Defective battery
d. Poor batterY connections

e. Deiective starter motor

2. Defective igniiion system
a. Bumt drstr ibutor points
b. Points incorrectly adjusted
c. Spark plugs gaps inco[ectly adjusted
d. Loose or defective spark plug wires
e Defective ignition coil
f. Loose primary circuit connections
g, Defective condenser
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3 Engine condition
a. Burnt valves
b Leaky manifold gasket
c- Plstons, piston rings, and cylinde$ worn
d Defective cylinder head gasket
e Loose carburetor mounting bolts

4 Carburetion
a. Choke operating improperly
b [ncorect engme idling
c. Carburetor dirty and passages rcstticted
d Loose carburetor attaching bolts
e, Carburetor overflows

Popping. Spitting and Detonation

l Ignition system
a Loosen connections in tgnitlon system
b. Defective spark plugs
c IncoIIect ignit ion t imrng
d. lncorrect heat range plugs

2. Air-fuel m1xture
a. Lean combustion mixture
b Fuel pipe dirty or restricted
c Air leak at carburetor or intake manrfold

3 Valves
a, Incorrect valve clearance
b. Valves sticky
c Weak valve springs

4. Cylinder head
a. Carbon deposrts in combustion chambers
b. Cylinder head water tube parhally clogged
c. Cylinder head gasket defective

Routh Engine Idling

L Carburetor
a. lncorrect idling adjustment
b. Carburetor I loat needle valve not sealing

properly

2. Air leaks
a. Leaking heat insulator, and intake

manifold gasket

, b. Cracked intake manifold

Repair or replace valves
Tighten manifold bolts or replace gasket
Overhaul engine
Replace gasket
Tighten bolts

Adjust or repaf choke mechanism
Adjust engine idling
Overhaul and clean carburetor
Tighten attaching bolis
Repair  carburetor

Inspect and t ighten connections
Clean and adjust or replace spark plugs
Adjust ignit ion t jming
Replace with correct heat range plugs

Clean and adjust carburetor
Clean or replace fuel pipe
Tighten carburetor attaching bolts or
manifold attachlng bolts or replace gasket

Adjust valve clearance
Repai or replace valves
Replace springs

Remove carbon
Clean or replace water tubes
Replace gasket

Adjust idl ing
Clean and adjust or replace

Tighten carburetor attaching bolts or re-
place heat insulator and intake manifold
gasket
Replace manifold
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3. Valves
a. lncorrect valve clearance
b. Valve not seated Properly
c Excessive cleamnce between valve stem

and valve guide bushing

4 Cylinder head
a Leaky cylinder head gesket

Engine Misses at Acceleration

l .  Carburetor
a Clogged accelerating sYStem
b. Lean fuel mixture

2. Igni t ion system
a. Defective sperk plugs

b. Defective ignition wires

3. Engine
a. Burnt or incorrectly adjusted valves
b Poor compresslon
c Leaky cylinder head gasket
d Leaky manifold gaskets

I Crankshaft bearing
a Wom bearings
b. Worn crankshaft joumals
c Melted clankshaft bearings

2- Connecting rod & connecting rod bearings
a Worn connecting rod bearings
b. Worn crankpin joumals
c. Bent connecting rod
d. Melted bearings

e. Worn connechng rod bushing

3- Piston, piston pin & Piston rings
a Excessive cylinder wear

Adjust valve clearance
Lap valves
Replace valve and valve guide

Rephce gasket

Disassemble and clean
Overhaul and repair carburetor

Clean or replace spark plugs
Replace wlres

c. lncorrectly adjusted distrtbutor points Adjust or replace points

d. Defective lgnit ion corl Replace ignit ion coil

Noisy Engine

One of the most difficult of all trouble shooting operation is to locate the source of noise in

the engine Every rotating or reciprocating part is a poteniial source of noise

Ceflain noises possess charactedsiics which can be delected. These characteristlcs vary, and

experience is the best guide in most cases

Adjust or replace valves
Overhaul and rcpar engine
Replace gasket
Tighten manifold or replace gaskets

Replace bearings or grind crankshaft
Grind or replace crankshaft
Replace bearings and check lubricating

system

Replace bearings or grind crankshaft
Grind or replace crankshafl
Cofiect or replace connecting rod
Replace bearings and check lub cating

system
Replace bushing

Bore and hone cyltnders, and install new
pistons and rings
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b. Worn piston or piston pin
c Burnt piston
d. Defective piston rings

4. Other components
a Excessive camshaft thrLst clearance
b Worn crankshaft thrust washer
c- Worn t inring gear
d Worn valve l i f ters
e Excessive valve clearance

MAJOR SERVTCE

Removal - On RH & RY series

I Dmin the coolant from the cooling
system-

2 Disconnect the battery ground cable
from the battery terminal-

Replace piston and pin
Replace piston
Replace r ings

Replace camshaft thrust plate
Replece tlrrust washer
Replace timing gear
Replace valve l i f te$
Adjust clcarance

3 .

4

12.

T4

13 .

l 5

l 6 _

11

18

19 .

20.

21 .

Lift the ccnter seat,
carburetor air inlet
Remove the thrott le
from the carburetor
the rocker arm cover

Remove the radiator in lei  hose, and
dlsconnect the coolant tenrperature
sender gauge lead wire

Remove thc al ternator retaining bolts
and the lead wrcs, and remove the
altcrnator assembly upward,

Remove the radiator out let  hosc

8- Drsconnect the high tcnsron wire from
the ignitron coil

9.  Drsconnect the fuel  pump inlet  hose
from the fuel pump

1 0 .  D r t c o n n e c t  t h r  b a l r e r y  l o  \ l a l l e r  c a b l e
and the lead wlres liom the starter
terminals,

and removc lne

and choke wires
and the clalnp on

lead wire from the dlstrlbutor termi-
nal

Jack up the vehicle,  and support  1r
wlth stands

Remove the prcpeller shaft

Disconnect the speedolneter cable
liom the transmissron,

Disconnect the back-up l ight switch
lead wires from the switch

Remove the cross-shaft and the gear

shiftrng rod No 3

Remove the engine under cover LH,
and disconnect the oil pressure switch
lead wire from the switch.

Remove the liont exhaust plpe.

Rernove the clutch release cylinder
together with the clutch flexible hose
set plate f tom the transmission-

Place an engine holder onto the Jack,
and support the engine with thejack

Remove the englne under cover RH,
and remove the engine front mounting
insulator RH.

11. Disconnect the distributor primary 22. Remove the engine front mounting
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bracket LH together with the mount_
ing insulator.

23. Remove the engine rear mounting
retaining bolts

24 Lower the jack gradually, and care-
fully remove the engine with the
tmnsmission from underneath the ve-
hicle
Take care not to damage the radiator
or the other components

Removal - on RT & RN series

1. Drajn the coolant from the cooling
system

2, Remove the hood support, and remove
the hood

3. Disconnect the battery ground cable
from lhe battery terminal

4. Remove the radiator grrlle. (RT)

5. Remove the radiator upper baffle.(RT)

6. Remove the radiator inlei and outlet
hoses.

7. Remove the diator.

8 Remove the air cleaner, and disconnect
Lhehea te l  wa le r  ho (es  f rom lhe  eng inc

. 
i f  rnstal led.

9 Disconnect the high tension wtre from
the ignit ion coil

10. Drsconnect the fuel pump inlet hose
from the fuel pump

1 i.  Disconnect the battery to starter cable
and the lead wires from ihe starier
terminals

l2 Disconnect the distr ibutor prinary
lead wire-

Disconnect the clutch release cylinder
to flexible hose tube from the flexible
hose, and remove the flexible hose
clip from the flexible hose bracket.
To prevent the clutch fluid from flow-
ing out, plug the air vent hole located
aI tne reservof cap.

Disconnect the alternator lead wires,

Disconnect the coolant temperature
sender gauge lead wire from the gauge

Remove the accelerator wire clamp,
and disconnect the wire from the
accelerator wire lever bracket.

Disconnect the oil pressure switch
lead wire from the switch.

Remove the exhaust PiPe flange re
taining nuts.

Jack up the car, and supPort it with

stands

Remove the exhaust PiPe clamp, and
drsconnect the exhaust pipe iiont
from the manifold.

Remove the equalizer suppo bracket
and the tension spdng, and then dis-
connect the parking brake cable No. I  -

Remove the propeller shaft
To prevent the oil leak fiom ihe

tmnsmission rear, insert any available
universal jomt sleeve yoke.

Disconnect the sPeedometer cable
from the tmnsmission.

Disconnect the low speed connect ing
rod from the shift outer lever

Disconnect the high speed connecting
rod from the cross-shaft

Remove the gear shift rod from the

l 4

1 5 .

13 .

t ' 7 .

l 8

2t .

22.

23

24.

25 .

19 .

20

26



ENGINE-Ma jo r  Se  i ce 3 7

2',7 .

28

cross-shaft.

Remove the cross shaft assembly,

Support the : transmission with the
jack, and removc the engine rear
support member liom the bracket

29. Remove the engine rear mounting
insL la lo r  l r om rhe  eng in r  moun l tng
support

30 Remove the engine mounting front
insulator retaining bolts.

_t-1 R v3l l l

3 l  lnstal l  a l i f i ing hook onlo the engine
hangers, and carefully remove the
engine with the transmission lront
ward and upward using a sui trblc
no1st.
T a k c  . a ' (  n o r  r o  J a  r " ! e  r h i  . r l . r
components

plate on RT

housing under

J ,  R e m o v e  r h e  t r a n s m r . s i o n  f ' o m  r n c  e n -
gme

be replaced, remove the bearing using
the lnput Shaft Front Bearing Puller
09303  35010

the engine onto a work stand,

4 Stamp the mating marks onto the
clutch cover and the fywheel to

.  r e l o . d l c  l l e  o r i g i n - l  f o \ r l r o n ,  u f o n
a \ \ i m b l y .  r h e n  r e r n o \ .  r \ i  . l  r r ' h
cover and the clutch disc
Do not dir ty the clutch disc with oi l

5 .  I f  l h e  i n p u t  s h d l l  f r o n l  b e r r i n g  m L . r

I{emove thc carburetor fuel  pipe and
Ine vacuum plpe

Loosen the distr ibutor clamp, and re,
move the disrr ibutor together with the
spark plLLg and the igni t ion coi l  cords

Remove the starter asse,nbly

Remove thc spark plugs using the
spark plug wrench

Remove the fuel pump

Remove the engine fuont mounting
bracket RH

Remove the water hose through joint
i f  necessary

Remove the fan. pulley and the fan
belt .

Remove the ai ternator assembly only
on RT series

Remove the engine front mounhng
bracket LH only on RT series

Remove the oi l  f i l ter assembly.

Remove the automatic choke sto\re
plpes only on RT scr ics

Remove the crrburetor essembly end
the heat insulator

Fis.

8

10

t2

13 .

l 8

19

9 .

17

T4

l 5

Disassembly

l- Remove the sti l fener
series if installed

2. Remove the flywheel

drain the engine oil.

ie the oil level gauge
2.0.



3-8 ENGlNE.Major Service

22.

23 .

25 .

)6

2I. Remove the mainfold assemblies

Remove the water outlet, and lemove

the thermostat.

Remove the water Pump by-pass hose,

and remove the water pump assembly

Remove the coolant tenperature
sender gauge and the oil Pressure
switch.

Remove the cyl inder head cover '

Remove the valve rocker shal1 asscm

bly, and remove the Push rods

The push rods should be erranged ln

the order of the cyl inder number io

re- instal l  into the of iginal  postt ions

upon assembly

bottom side of the engine upward,
then remove the oil Pan

30 Loosen the oi l  pipe union nuts (1),
and  remove  the  o r l  PumP f2 )  w i l h
the strainer.

31. Remove the crankshaft pulley reiain-
ing bolt, and remove the crankshall
pulley using the Crankshaft Pullev &
Gear Puller 09213-60014 or the Ttm-
rng Gear Tool Set 09210-3I01 I

F i g .  3 - 4  O a n k s h a f t  t u l l e l  R e n o t a M l l S

32 Remove the timing gear covel

3 3 .  I n ' p e c t  r h e  l r m i n g  g e a r  b a c k l a s h  u s i n g
a dial gauge.
The backlash limit is 0 3 mm or
0 012"
I f  the backlash exceeds the l imit ,
replace tlre camshaft timing gear and/
or the crankshaft timing gear referring
to the camshaft timing gear and the
c r . r n k . h d f l  l i m i n g  g e a r  o f  I n . p e . t i o I .
& Repair  in this sect ion.

Y3117

27. Remove the cyl inder head bolts,
remove the cyl inder head and
gasket.
When loosening ihe cyl inder head

bolts.  fol low the order in accofdancc
with the numbers shown in f igure 3-2

in three prcgressive steps

Fi8 3 2 uea.t Bolts Looseniry Ohiet V3115

28. Remove the valve lifter cover, and

remove the valve lifters.
Th€ ,alve lifters should be arranged rn

the der of the cYl inder numben

29 Turn the engrne, and Posit ion the

and
tne

Fis. 3-3 Oil Punp Remorol

09213 60014
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34 Remove the camshaft thrust plate
retaining bolts ( l),  and remove the
camshaft with the timing gear wlthout
damaging the camshaft bearings.

Fts. 3-6 Canshaft Remo'at

35. Remove the timing gear oil nozzle and
the end plate (2)

36. Remove the connecting rod caps to-

, gether with the bearings, and rcmove
.- '  the pistons wilh Lhe connecring rods

Relnove thc crunkshaft  bcariDg caps
together with the bearngs
When loosening the cap bolts.  ib l low
the order oi  the nunbers as shown in
flgure 3-8 in three progressive steps.

Fig. 3 8 Cap Bolts Looseningoklel v3124

39. Remove the crankshaft, and remove
the crankshaft upper bearings.

3 7 hston Renoral V3]2JFit. 3-5 M"asunng Buckhsh v3l l9 Fig.

38.

v3120

Remove the flywheel. Figi 9 Yalv? Renoval , t  t : :
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4 0  R c m o r e  r h e  \ e n l i l d r i o n  l u b c  a \ s c m -
blv

Mark the valves, and remove the
valves using a valve spring compressor

Remove the valve rocker shaft lock
springs ( l ) ,  and remove the tcnsion
springs (3),  exhaust valve rocker arms
(4),  valve rocker supports (5).  intake
vatve rockcr rrms (6) and rhe com-
pression spr ings (7) from the valvc
rocker shaft  (2)

Do not mix the mated parts of the
piston, piston pin and the connect ing
rod with the others

Inspection & Repair

Wash the disassembled parts thoroughly
before jnspection and repair to remove the
dirt, oil carbon and water scale.
Check ihe cyl inder block and the cyl inder
head lbr cracks and for traces of water leak
beibre washing;
Blos - l l  pa-cg(\  wir l_ compre..ed air .
and remove the deposits-
Check that the passages are not clogged
Remove the carbon deposits from the top
of lhe pistons, combust ion chambers in the
cyl inder head, and also remove from the
valves without damaging the parts
Do not mix the mated parts with the

Cylindei Head

l. Check the cylinder head for crack, and
inspect the gasket surfacc for burs and
nlcks.
Replace the cylinder head rf defectrve.

2. Check for water leak from the cylinder
head by applying water pressure of zl 0 -

4.5 kg,/cmz or 5'7 -  64 psi ,  and water
temperature of 40'C ( 104'F).
If defective, repaf or replace the cyhn-
der head.

4 \ .

42.

v3127

44 Remove the piston pin hole snap
rings. and heat the piston to 40 to
50 'C  (104  . -  122"F )  w i th  a  P i s ton
heater. then remove t i le piston pin

Fi& 410 Rocker Am Disassembly V3126

43. Using a suitable piston ring expander,
remove the piston rings
The removed piston rings should be
laid 1n accordance with the cylinder
numbers.

Fig- 3 11 nsbn Ring RemotLl

L mi t  o  osmm (o  oo2 ' )

Fig. 3 12 Meatunns Head Warwse v3128
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3 Check the f latness of the cyl inder heaLl
gasket surface with a straighr edge and a
feeler gauge.
l f  the waryage exceeds 0 05 mm
(0.002").  gr ind the gasket surface wi lh
a surface grinder,
The measuring points of f latness are as
shown in f igure 3- 13.

2- To reface the valve scat with the valve
seat cutters.  i t  is most common to fol lcJw
the following procedures..

a Fi$t,  gr ind the ssat coniact face of
the valve using a valve refacer. and
check the contact of  the valve wrl
l " e  ' e " t  l o r  v r l ! e  \ e d t  . ' u l l i r g  r ,  ,  r

b Cut the seat slrr facc roughly
15 '  cu t te r
Next, cut the seat surfacc to
imate contact width using
cutter
Finally. cut the seat contact
correct width of 1.2^- I 6 mm
0 063") using the 45' cuttcr

approx-
t h e  7 5  "

face to
(0 .041-

Fis. 3-13 Messwing Points lor waryase t 3I 29

Valve Seat

I  Check the valve seat for damage and

If  necessary to reface the valve seat.
f | | s l  c h e c k  r h e  v a l \ e  g u i J <  b u ) h i r ! \  l o r
wear, and replace the bushings 1f thcsc

Next,  reface the valve seat with a valve
seat gr inder or other cutter
The valve seat should bc flnished as
shown in f igure 3-14.

Fit. J-15 Refo.ins Valve Seat V3t30

c Af lcr cutt ing the seat,  the valve
shor, ld coniact the valve seat exact ly
at the center
Therelbre, whcn cutt ing the seat using
rhe l5 '  and the 75" cutters,  cut the
scat checking ihe valve contact
T o  c h . . k  r h .  c o n { a r t .  a p p l y  d  l h r . 1
coat of red lead onto the seat,  and
inseft  the valve.
Apply a l ight prcssure onto the valve
to check the contact
l f  the seat ing is too high, use the 15"
and the 45" cutters,  and i f theseat ing
is too low, use the 75" and the 45'
cutters,

3.Lap the valve and the seai with a lapping
compound to match the seatFis.3'14 Valve Seat Dimension G0826
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After lapping, c lean the valves and the
valve seats thoroughly.

Valve Cuide Bushing

I Check the clearance between the v; lve
slem rnd the valve guide bushing.
I f  the clearance exceeds 0 1 mm
(0.00,1"),  replace ihe valve/s and the
valve guide bushing/s with the Valve
Gujde Bushing Remover & Replacer
0 9 2 0 1  6 0 0 1 0
The specif ied clearances tre as fol lows:
lntake side: 0 025 - 0 060 mm

(0 0010 - 0.0024")
Exhaust sidei 0.035 ̂- 0.070 mm

(0.001 ' t  -  0 .0028" )

Fis 3'16 Cride Bushing RepkcemenL y3134

2. To check the clearance easi ly,  insert  the
v a l ! e  i n t o  l h e  g u i d c  b u s h r n g .  a n d  p o . i -

t ion a dial  gauge as shown in f igure 3_17
At thrs t ime, the plunger of the dial
gauge sholtld be placed near the upper
end ofthe guide bushing

Move the vaive stem toward the lef t  and
right in pamliel wiih the rocker arm-
Measure the clearance turning the valve
sl ighl ly to obtain the maximurn worn
port ion
If  the movement oi  the valve stem ex-
ceeds U I  nrm (0.004"),  lhe ( le"ran, 'e

may exceed 0 I  mm or 0 004"

3 Instal l  the guide bushing into lhe cyl in
der head with the Valve Guide Remover
& Replacer 09201 60010 so that the
protr  ' ior of  the guide DL,shing wi l l  be
wrthin the specified dimension
Protrusion dimension:
Intake:

I lxhaust:

250-260mm
( l  00  -  1 .02" )  2R
220-230mm
(0 87 "- 0.9r") - 2R

I n take  18  mm (0 -71" )  12R
& I- lxhrust:

Fig. 3-18 Valve Guide Bushing Prctrusion G0828

4 After installing the gulde bushing, ream
the guide bushing unt i l  the specjf ied
clearances are obtained.

0 9 2 0 1 - 6 0 0 t o

Fis. 3-17 Easy Method G0829 Fis.3-19 Reanins Volve Cuide Bushins V3150
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Valve

I Check the valve face and the vahe head
edge for pits, grooves, scores and other
def-ects.
Replace if necessary.

2 Check the valve stem for bent, and check
the stem end for grooves and scores,
Replace if necessary

3. Check the valve head for burns or ero-
sion, warpage and cracks.
Defects, such as minor pits, grooves, etc.,
may be removed by refacing.
Replace the valves which are excessively
damaged.

4. lf {efacing is necessary, gind the valve
with a valve refacer to obtain a smooth
and correct angle.
Grmd ihe valve to 45', removing only
sufficient stock to correct the run out,
and to remove the pits and grooves.

3.20 Yalve Head Edge G0830

If the thickness of the valve head edge ls
less than 0 7 mm (0.028") for the
intake and less than 0.? mm (0 028")
for the exhaust after grinding, replace
the valve.

iR.6move all grooves and scores ftom the
end of the valve stem, tben chamler as

Ilot gind the valve stem end more
,0.5 mm (0.02").
overall length of both intake and

valves arc 115.8 mm (4.56") for

Fig. 3 21 Gnndins Yalve

F8.3.22 Crindins Yalve Sten End

6. Lap the valves slightly with
compound for ProPer seating
Clean all compound thoroughly
valve and the seat after lapping

v07t6

v07t 7

a lapprng

from the

Valve Spring

L Measure the instal led length of the valve
spring as shown in l igure 3-23-
I f  l h e  I n s t a l l e d  l e n g t h  e \ ( ' i e d \  a p p r o r i -
mately 2 mm (008").  check the valve
seat depth, and check the valve spring
r e l a i n e r  a n d  t h e  r e t a r n e r  l o . k s  f o r  w e a r .
I f  wom, replace them.
The l imi l  of the valve seat depth is 2 mm
(0 .08 " )

2. Measure the spring tension at the instalf
ed height of the valve spring with a
spring tester.
Replace it if the tension is less than the
limit.

or 109.0 mm (4.29") for 12R.
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Valve Rocker Arm & Rocker Shafl

I  Check the valve rocker arm and the shai l

l f  excessivcly worn, rcplace the.ockcr
arn bushing or the shaft
The spcci f ied clearance between t l is
' l r J l r  " r d  r h c  b U . l r  1 s  ' \ o u t d  h e  0  0 t -  .
0 051 mm (0 0007 - 0.0020") for 2R or
i i0 l0 -  0 03s mlt l  (0 0008 - 0 0014")
l b r  l 2 R

3 Inspecr the valve spr ing squareness Lls
ing a steel square and the surface plele
Place the spr ing against the squarc edg..
and rotate the spr ing slowly
The space between the top coi l  oi  rhe
spring and the square edge should be
wilhin the l imit-  I f  i t  exceeds lhe l i l l l i t .
replace the spr ing

I;ig 3-23 Xlcasuring Spriag Insta ed
Length

Fis 3-21 Chetking Spins Squarcness

val le sprrng \pecrtrcatron:

(;0831

GA$2

v07t8
v4719

Fis 3 25 Musutins Bushins & Shaft

2 To replace rhe bushing for 2R, use the
flonnecting Rod Bushing Rcmover c
Replacer 09221-30010 and a press

Fig 3-26 Bushng Rqlacemeht VJ]J '

3 To intal l  the bushing ibr lR. apply oi l
betqreen the valve rocker arm and trc
bushing and instal l  the bushing onto t t le
rocker arm al igning the bLrshing oi l  hole
with the rocker arm oi l  hole

2R t 2 R

52 6nn(2 07")

4 5 4 n m ( 1 8 3 ' )

5 6ks (12 I  lb)
26 0k(57 3 rb)

3 . 6 k s  (  7 9 l b )
22 6ks(49 8 lb)

16dm(0 063")

6 4k-! (14 1 lb)
23 .3kg(s l3 lb )

5  i kg  (11  2 lb )
19  0kg(41 8 lb )

1 6mn(0 063 ')
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After installing, finish the bushing with
an adjustable reamer or a pin hole gr ind-
er to oblain the specified clearance

4. If the valve rocker arm shows exccsslve
wear at the valve stem contact face,
replace the rocker arm,
I f  the wear is l i t t le,  and the rocker arm
is still serviceable, reface the rocker arm
wlth a valve ref-a cer.

Bore f in ished dialnetcr:
22 20? - 22.214 mm
(o P,'t13 - 0.8?46") .

Mark 3
Liftcr diameter.

22 .192  -  22 .199  nm
(0 8737 - 0.8740")

Bore f inished diameter:
22  211 -  22 .221  mm
(0.8?46 - 0.8748")

Valve Lifter

I Check the valve lfters for wear and
pitting, and lf necessary, replace the
lifter.

Fig.3 27 Relacing Rocker Atm v3136

2 Inspect the clearance between the valve
lifter and the lifter bore
If the clearance exceeds 0.1 nxn
(0.004"), replace with an oversize valve
lifters reaming the borcs to obtain the
clearance of 0 015 to 0.029 mm (0.0006
- 0.0020").
Valve lifter specificationi

Mark I
Lifter diameter'

22 .118  -  22 . l ' 85  nm
(0  8731-  0  8734" )

Bore f inished drameter:
22 2O0 - 22 201 mm
(08740 -08?43 " )

Mark 2
Lifter diameter:

22.185 - 21 192 mm
(o 8'734 - O.8737't

Fi& 3-28 Meatuins I ifter Bore v3137

Push Rod

Check the push rods for bend and damagc
If  dcfect ive. replace the push rod

Cylinder Block

I Check the cylinder block for cracks and
damage
Minuie cracks not vrsible to the naked
eyes may be detccted with an cquipment
if available
Replace the block i f  not serviceable-

2 lnspect the water leak from the cyl inder
block by applying water pressure of
4.0-4 5 kelcm 1 (5'7- 64 psi) .  and water
temperature of 40'C ( 104" F).

3 Inspect the f latness of the cyl inder block
gasket surface following the procedure
recommended ibr the cyl inder head
lf  the warpage excecds 0 05 mm
(0 002".) .  gr ind the girskct surface wrth a
suitablc surfrce gr inder
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@ o a 2 )

xl
Fig. 3 29 Measuri g Cylindet Block

80  50  -  80 .55  rnm (3 .170  -  3 .171" . )
t 2R

Wear & taper l imit: 0.2 mm(0 008")

Fig.3-31 Mea .ing Ctlinder Borc v3139

3. lf the cylinder walls have minor surface
defects, but the ouFof-round and the
taper are within the limit, remove the
ridge with a r idge reamer, and hone the
cylinder walls
Next, select and jnstal l  the pistons of
largef diameter among the same size
pistons shown in ihe following table of
the next paragraph 4.

Fig. 3-32 Rnmins Top ofBorc

v3138

Cylinder Bore

I l \ leasure rhe cyl inder bore for out_of-
round and taper with a cylinder bore
gauge.
The measurement of each cylinder bore
should be performed at the top, middle
and the bottom of the thrust direction
and of the axial direchon placing the
gauge at ght angle.

Fig. 3-30 Mea rinsPaints ofcllindet G08]j

2. If the cylinders are scored badly, burncd
and/or worn out-of_round or tapered
more than 0.2 mm or 0.008", bore the
cylindet, and use pioper oversize pistons.
If one cylinder bore requlres boring, the
rest also require bo ng.
Standard cylinder bore:
7E .00  -  78 .0J  mm 13 .0 "1  J  0 ' l  l
2R

4 To bore the cyl inder- select the cyl inder
with the most wear f i rst  to determine
the oversize piston to be used, and select
the proper oversize piston in the fol low-
ing table.

v0725
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I
2
3

5

77 965 (3 0595)
71 915 (1 0699)
7? 985 (3 0?03)

80 4s5 (3 l615)
80.465 (3 l6?9)
80 4?s o l68l )
80 485 (31687)
80_495 (3 1691)

o/s 0 25,0 50,0.15,  100.125,  t  s0

Note:
The mark of each size piston and the
pislon diameter are marked on lhe piF
ton package, and also the diameter of
the standard size pistons installed onto
the engine is marked with the "indent"
on the piston head to indicate the piston
diameter

Piston Diameter

5. Measure the selected piston at rtght angle
to the piston pin boss with a micro-
meter.

The piston pin should be removed before
measu ng, and the temperature should
be about 20" C or 68" F when measur_
ing the piston diameter.
After measuring the piston, bore ihe
cylinders with a boring machine accord-
ing to the piston diameter.

3-33 M@suin|Pisron Dtametet vJ 140

The measurement should be perlbrmed
! v h e n  L h (  r c n p e r J l u l (  o f  I h e  . y l i n d e r  i s
a b o u t  2 0 ' C  ( 6 8 '  F ) .

7 Inspect the clearance between the cy-
l inder bore and the piston.

l h e  . l . a . . r n c e  ' l ' o r l J  b e  $ t l l r i n  o  U . l  '

0.05 (0 00 r2 - 0.0020")
To check the clearance, posit ion the
feeler gauge of 0.03 mm or 00012"
rh i . kne \ .  and  o i  l )  -  l 5  r nm t05  -
0 6") wide into t lre cylnder extcnding
the entirc length of the prston at 90"
from the piston pin boss location
Invert the piston, and instal l  into the
cylinder bore with ihe piston pin paral lel
to the crank shaft oxis.
Attrch a pul l  scale, and pul l
ward reading thc pul l  scale
The corfect reading shoLrld
I .0  . '  2 .5  ks  (2  2  -  5 .5  lb ) .

up straight-

be \,r'ithin

Fis. 3-34 Measunng Piston Fit v3143

Cylinder sleeve

l. The use of the cylinder sleeve is recom-
mended only when the cyl inder bore is
worn excessively, and the O/S-1.50
pistons cannot be utilized
Cylinder sleeve outer diameter

After boring, check fhe cylinder bore
br taper, out-of-round and difference of

ib_ ore diameter between each cylinder.
The taper and the out-of-round should

less than 0.02 mm or 0.008", and the
ilifference of bore diameter should be
less than 0.05 mm (0 002")

'.",.:i

o/s 2R 12R

o/s 4 00

O / S  - , 1 5 0

o / s - 5 0 0

82 091^42126mn
(3 2319"3 2133' )

82 591^42 626mn
(3 2sr6-3 2530")

83-091^-83-l26nm
(3 21 13-3 2721")

84 590-84 65omn
(31303-31321")

85-090^45 150mm
c_3500^-3_1524',)

85 590^45 65onn
(3 3697 ̂4 3120 )
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2 To remove the sleeve, press out the
sleeve toward the cylinder head with a

If  the removal is di f f icul t  with the press,
bore the sleeve to faci l i t r te the removal
wrth the boring machine-

3  T o  r n s l a l l  l h e  s l e ( ! e .  b o r i  ' h e  c y l i n d e r  i . l
accordance wlth the oversize sleeve to be
instal led
The f i t t ing tolerance between the cyl-
inder block and the slecve should be
0.056 - 0 126 mm (0.0022 io 0.0050")

4. The installing pressure required is 2,000
- 3,000 kg (4,400 '  6,600 lbs),  and the
sleeve must be instal led so that ihe top
of the sleeve is flush with the cylinder
block gasket surface
lf the pressure required is less, select ihe
next oversize sleeve.

For the piston diameter, refer to
Cylinder Bore of the Inspection &
pair in this secrion.

the
Re-

2 Measure the r ing grooves for wear by
referring to the Piston Rlng in the next
paragraph

Fis. 3-35 ltlstalling Crlider Sleeve GA$4

5. Atler insialhng the sleeves, bore and
'hone 

lhe \ l revc\ lo Ll  lhe slandard size
plstons

Piston & Piston Pin

I lnspect the plston and the piston ng
grooves for wear, bur$ or nicks, and if
necessary, replace the pistons,

Note:
The standard size piston installed into
the engine is marked wrth an " indent"
indicat ing the piston pin size, piston
diameter and the front mark on the
piston head

Fts.3-36 PistonMtks on Head v3144

3 Check thc piston pin fitness by pressjng
in the pin with the thumb with thc
p : \ rn  r  t r a t<d  to  40  -  h0 ' (  |  104
I40'F')
l f  ihe f i tness is loose, replace both prn
and the piston as a set.

Piston Ring

l.Check the rings for wear and other
defects.
If the pistons are replaced, the rings
should be replaced at the same time
The ng size must be selected to corres-
pond the size ofthe piston.
The rngs are provided with the marks as
shown in figure 3 37, but the standard
size piston ings do not have the STD
mark,
Face these marks upward upon rnstal-
la t l0n_

2lnstal l  each r ing individual ly into the
cyhnder bore, and check the end gap of
the ring wiih a feeler gauge
T h e  e n d  g a p .  s n o u l d  b r  w i t \ i r  I  h c  5 p ( c i -
fied clearances

2,OOO-3,OOOkg
(4,4OO-6,600lb5)
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Specified end gap:
Compression ring No.

If only the rings are replaced wlthout
refinishing the cyl inder bores, inspect
the ring end gap by placrng the ring at
the lower position in the cylinder bore
where the wear is minimum.

Replace the pistons if necessary.
Specified clearances:

Compression ring No. l :
0 03 - 0.07 mm
(0.0012 - 0.0027")

Compression ring No. 2l
0 030 - 0 070 utn
(0.0012 - 0 0024")

Oil ring:
0.025 - 0.070 mm
(0 .0010  -  0  0028 , , )

Connecting Rod

I Check rhc curn\ c i tng roJ for damage al
the thrLrst sufaces on both sides.
Replace the connecttng rods if necessary
I f  r e D l a c e l l .  I h e  c y l i n d e r  n u m b e r  s h o u l o
be marked on the camshaft side on the
connect ing rod,

2 lnspect the connecting rod for bend and
l w i s r  w i t h  a  C o n n e c r i n g  R o , l  A l r g n c r
T h e  a l l o $ a n c e  o [  t h e  b e n d  r n d  l w i \ r  i \
0 05 mm (0.002") per 100 mm (3.94")
I f  i L  e r c e e d s  l h e  l i m i r ,  r o r r r . ' r  i r  s o  l h a r
the three point:  on lhe "V blo.k
contact with the face plate evenly,  or
replace the connectlng rod.

02-04mm
(0.00E -  0 .016" )

Fi& 3-37 Pisbn Rins Ma*s

Compression ring No. 2:
0 l - 03mm
(0 .004  -  0 .012" )

Oil ring:
0 l - 0 .3mrn
(0 .004  -  0 .012 ' l

Fig 339 MeasunryGrcove Cleannce V3147

v3145

3-38 Meatu.ins Ring End Gap

the ring to piston ring groove
with a feeler gauge by inserting
the ring and its lower land

,cleamnce should be within ihe speci,
cleaaance



r'
3.20 ENGINE-Ma jo r  Se rv i ce

Fis 3-40 Aecking Rend & T\|ist Y3148
v3t49

3. lnstal l  the connect ing rod onto the
crankshaft, and measure the thrust clear-

fhe lhrust c lcarance should be 008 -

0.24 mm (0 003 - 0.010") and the l imit

i s  0 .3  mm (0 .012" ) .
Replace the connecting rod if necessary

or a reamer to obtain the proper fitness
wrth the piston pin.
The piston pin fitness can be determined
by pushing in the pin into the bushrng
with ihe thumb applying engine oi l  onto
the piston pin at normal temperature of
20'C or 68' F.

Fig. U2 Bushing Replacenent v3162

Connecting Rod Bearing

The connectiog rod bearings arc of insert
type, micrc-precisron finjshed wlth high
quallty and close tolerance,
Do not scrape or insert any shim, and also
do not file or lap the bearing cap or bearing
to obtain the specified clearance.

L Check the beadng lbr poor contact,
worn thin, partially melted or heavily
scored
If necessary, replace the bearings

2. Check the oil cleamnce in the following
manner with a Plastigage
Clean the crankpin journal and the con-
necting rod bearings.
Place a piece of the Plastigage onto the
crankpin journal at  ful l  wrdth of the
bearing, and parallel io the crankshaft,
avoiding the oi l  hole in the joumal.
lnstall the connecting rcd bearing and
t f e  . a p ,  a n d  l l g h l c n  l h e  n u t s  t o  4 . 0  .

5.0 m kg (29 0 -  36 0 f t lb) torque with
r torque wrench

F'ig.3-11 Me4uninsThrustCleomce V3t22

4 Check the connecting rod bushing 1br
wear, burrs or nicks,
If defective, replace the bushing wlth
the Connect ing Rod Bushing Remover &
Replacer 09222 - 30010 and a press.
when instal l ing the bushing, al ign ihe oi l
hole of the bushing with that of  the con-
nect ing rcd
After instal t ing the bushing, hone the
b L r s h i n g  $  i t h  d  p i n  h o l e  h o n r n g  m d c h i n e

os222:'Oa a
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Do not turn the cranksLdft  whi le the
Plast igage is in placc
Remove the cap, and check ihe width
of the Plast igage with the Plast igage
scale pr inted on the cover
Read the widest point in order to obtain
the minimum clearance,
Oi l  c le.uance:
0  0 1 6  -  0  0 4 0  m m  ( 0 . 0 0 0 6  "  0 . 0 0 1 6 " )

] R
0 024 - 0 048 Jnn1 (0 000e - 0 0020")

r lR
Oil clerrance Limitr 0.1 inm (0 004")

STD
I learing thickness:

I zl94 ̂ - l 500 mm
(0 .05E8  -  0  0s91" )

Crankpin f inished diameter
49 985 - 50 000 mrn
(1 .9679  -  1 .9685" )

u/s-0.05
Bearing thickness:

1  5 l  |  -  1 . 51?  mm
(0 0595 - 0.059?")

Crankpin finished diameterl
49 .985  ,50 .000  mm
(196?9 -19685 " )

u/s-0.2s
Beadng thickness:

I  6 l  I  - '  1 .617  mm
(0  0634  -  0 .063?" )

Crankpin finished diameter.
49.'756 - 19.166 mm
(  1 .9589  -  1 .9593" )

u/s-0. s 0
Bearing thickness:

1 . ' 736 -1 -14 )mm
(0 0684 - 0.0686")

Crankpin finrshed diameter:
49506 -49516mm
(r  9491  -  1 .9495" )

u/ s-0 75
Bcanng thickness:

1 .861  , 1  867  mm
(0  0733  . -0  s735" )

Crxnkpin f inishecl di.rmeter:
19 256 - 49 266 nn
(19392 - ' 19396 " )

u/s,l 00
Bearing thicknessi

1 .986 '  1 .992  mm
(0.0782 '  0 0?84")

Crankpin f inished diameter:
49 006 - 49.016 mm
(19294- 1.9298"'

n  !  !  O r

Fig.343 Meds.iing Oil Clearunce V3I6]

I f  the clcarance exceeds the l imit ,  re
place the bearings select ing the propcr
undersize bearings with the fol lowing
procedures,
I f  a new crrnksluft  is to be used. always
use thc standard size bea ngs
When the oi l  c learancc cxceeds with the
standard bcarings, use U/S 0.05 be r ings.
l f  the cleannce exceeds with the U/S
0.05 beanngs, gind rhe crankpin jour-
nals,  and use U/S 0-25 or U/S-0 50
bearings
Even after gfinding the crankpin journals

to ihe regular dimcnsion, always check
the oi l  c learance upon assemLrly
Connect ing rod bearings:
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Crankshaft

1. Check the crankshaft for bend
lf  the run out exceeds 0 05 mm
(0002"),  correct or replcce the crank-

shalt
To measurc t l le bend. place a dial  gauge

onto the crankshaft  center journr l l .  and
rotate the crankshaft  one completc l l r rn

slowly to read the maximum rnd mlnl

The bend is one half  of  the di f lercnce
between the maximuln value i lnd l rrnl-
mum valuc.

Fig J41 Meafl ns Crankshaft Run-out v3164

2 Chcck the crankpin journals and rbe

crankshaft  journals for wear and scores,
and i f  the out-of-round or taper exceeals

0 0 1  m n r  ( 0 . 0 0 0 4 " r ,  g r i n d  r h c  ' r r r k T i r r
journals and/or the crankshaft  journr ls

referr ing to the connect ing rod. bearing
and crankshaft  bearing of Inspect ion &

Repair rn this sect ion.

3. Check the crankshaft thrust clearance at

the thrust berrrng
The specif ied clearance should be withrn
0 - 0 I8 mn] (0 -  0.007").  and the l imit

i s  0  3  m n  ( 0  0 l 2 " ) .
I f  thc cleerance exceeds the l imit ,  adlust
the thrust c lcarance sclect ing the proper

beaf lngs l istcd in thc fol lowing table

ThrLrst bearirgs:

STD:
Th ickness :  2950-  3000mrn

(0  l l 6 l  -  0  1181 " )

o/-0 r25:
Thickness 3 013 - 3.063 mm

(o . l 186  -  0 .1206 " )

o/s  0.25 '
Thickness: 3.075 ̂-

( 0  l 2 l 1

o/s-0 50:
Thickness: 3 200 '

( o  1260

I  C heck thc bearing
\, , 'orn rhin. pat l ral ly

l f  ncccssary. rephcc

3  125  mm
-  0 .1230" )

3  250  mm
-  0  1280" )

When instal l ing the thrust bearings, thc
\ ide $'rh the or l  groove\ n-u. l  bc pori

t ioned toward the crankshaft  thrust sur '

Crankshaft Bearing

The cmnkshaft bearings are also of the
insert  type and select ive f i t  wi th micro-
precision f in ished Therefore, the same
procedures of inspect ion and oi l  c learance
check should be perlormed as the connect
rng rod bearings.

lor poor conlact.
mclted or hcavi ly

the berr ings

Fit. 3 45 Meosuiry Jaurnal v3165
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2 Measure the oi l  c learance with the Plas
tigage.
The t ightening torque of the crankshaft
bea ng cap bolts is 9 E to 11 2 m-kg
( 7 0 6 - 8 0 . 6 f t - t b ) .
Specified oii clearance:
0.020 - 0 044 mm (0.0008 - 0 0017")

2R
0.028 - 0.052 mm (0 0011 - 0 0022.")

12R
O11 clearance limit- 0 I mn (0 00,+")

Journal f inished diameter:
57 976 - 58 000 mm
(2.2825 - 2.2835")

u/s-0 05
Bcaring thicknessi

I  809  ̂ -  1 .815  mm
(0  0712  -  0 .07 t6 " )

Fis. 3-46 Meotunns Oil Aearcnce v3167

J  I f  r h e  c l e a r a n c e  e ' ( . e c d '  l h e  l i m i l ,  r e
place the beafings, selecting the proper
undersue bearings with the fol lowing
methods.
I f  a new crankshaft  is to be used. alr{ ,ays
use the standard size bearings
When the oi l  c learance exceeds with the
standard bearings, use U/S-0_05 bearings
If  the clearance exceeds with the U/S,

' 0 . 0 5  b e a r i n g ' .  g r n d  l h e  . f J n k \ l r d l  j o r r -
nals,  and usc U/S-o 25 or U/S 0 50
beanngs
Even after gr inding the crankshaft  jour-
nals to the regular dimension, always
c h e c k  t h e  o i l  c l c a t a n ( ' r  u p o n  r s ' c m h l

Crankshaft bearings:
STD

Bearing thickness.
I  789  -  1 .795  mm
(0.0704- 0 0707" )

Journal f inished diameter:
57.9?6 - 58.000 mm
(22825-22835" \

u/s-0.25
Bcaring thickness

1909 - l 9 l 5mm
(00'752- 0 0'754")

Journal f inished diameter:
57 750 - 57 760 mrn
(22'/36 - 2 2',710")

u/s 0.50
Bearing thickness:

2 034 - 2.040 nm
(00801 -  0  0803" )

Journal f inished dtameter:
57  500  -  57  510  mm
(2 2638 - 2.2642"\

u/s-0.7s
Bearing thickness:

2  159  -  2  165  mnr
(0.08s0 ̂- 0 0852")

Journal f inished diameteri
57 250 - 57 260 mln
(2.2539 - 2 2543")

u/s-1.00
Bearing thickness.

2.284 - 2290mm
(00899  -  0  0902" )

Journal f inrshed diameter:
57 .000  -  57  010  rnm
(2.244t - 2.2445")

Crankshaft Timing Cear

The crankshaft t iming gear should be only
removed when it  is to be replaced. aDd thc
timing gear replacement can be performed
on the car by usjng the Timlng Gear Tool
Se t  09210-31011 .

l.Check the crankshaft t iming gcar for
wear, damage and chipped teeth
lf defectrve, replace the t iming gerr
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0 9 2  0 . 3 t 0  o

Fis 347 Replaciry Tining Gear 80276 80278

2 ' lo remove and instal l  the t imirg gear,
use the Timing Gear Tool Set U92lG
3l010 as shown in f igure 3-47

Camshaft

I  Inspect the camshafl  for bend with a dial
gauge
To lneasure the bend, place the dial
gaugc onto the center journal,  and rotate
the camshaft one complete turn slowly
to read the maximum and minimum
values
The bend is one-half of the differencc
between the maximum value and the
minimum value.

3 Check the camshaft  ctm lobes for l i ts.
scores and abnormal weer
l l  dcfect lve, replrce thc cemshrft
I f  the cam lobcs are pi t ted or scored
sl ighLly.  rnd the pi l t ing or scoring is not
, l r l r '  c n  - l  l J  r l - i  , , p . - " t t o  r  o f  t l .  c J t n -
shrf t .  thc lobe\ mry he dressed with !n

Fis. 349 Mwring Thtust Cleawte V3 I 71

4 Inspect the cam lobe herght,  and i f  the
cam lobe height is less than the l imrt ,
replace thc camshaft .

Cam lobe hcrght:
Intakc; 38 36 - 3iJ z16 rnm

( l 5 t 0 - '  1 . 5 1 4 " )
Exlr  usl  3i l  25 -  -18 35 mm

( r506- r510")
Carlr  lobe height l imit :

ln irkei  38 29 rnrn ( l  508")
L x h . r u s t :  3 E  l 9  m m  ( 1 . 5 0 4 " )

5 Check the distr ibutor dr ive gear on the
carnshxft for wear or danage lf defec
t ive. replace the camshaft

6. Inspect the camshaft  journt ls for pi ts
and abnormal wear.
I f  thc out-of-round or tapcr exceeds 0.05
r m l0 u02").  Er ind lh( c"mshrf l  Jour-
nals.  and the undclsize bearings must be
instal led Refer to the Camshaft  Bearing
of Inspecl ion & Repair  in this sect ion.

Camshaft Timing Cear

The camshaft  t iming gear should be also
removed only for replacement,  and the
rcplaccmerl t  ol  the t i r rurg gear can be per-

Medsuriry Bend oJ Cdmshdft V3170

lnspect the canshaft  thtust c lel l lance.
.rnd i f  thc clearance excceds 0-3 mm
(0 012") for 2R or 0 2 mru (0 008") for
12R, replace the thrust plate rcfcr ing to
the Camshaft  Timir lg Geat of l rspect ion
& Repair  in this sect ion. ' fbe 

spcci f ied
clearaice sholr ld be within 0 06 - 0 I22
'nm (0.0014 to 0 004E")

0 9 2 1 0  3 t 0  0

O-2 mm (0  00a" )  l2F
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formed on the car by using the Tlmroa
Gcar  Too l  Se t  09210  31011  same as  the
crankshalt tirning gear.

1 Check the tinring gear for cracks, dam
age, wear and chipped teeth.
If defective, .eplace the hming gear.

2 Inspect the timing gear for runout, and
if i t  exceeds 0.25 mm (0.01"), replace
the timing gear.

Fis.3-50 Measunns Timing Gea. Run-out V3172

3. Inspect the backlash between the crank-
shait timing gear and the crankshaft
timing gear if necessary.
For the details on the backlash measure-
nent. re[er lo rhe Di\a\,embly in this
sectlon.
lf the backlash exceeds 0 3 mxr
(0.012"), replace the camshaft hmina
gear and/or the crankshaft timing gear_
Thc backlasb should be 0 02 to 0.13 inrl l
10 .0008  -  u0052" )  t o f  lR  o r  0 .0 (J6  .
0.,170 mm (0 0027 - 0 0067")

4.To remove the camshaft t iming gear,
remove the gear retaining bolt and the
washers, then remove the timing gear
using the Timing cedr Tool Set 09210-
3101  I  .
To assemble the camshaft timing gear,
install the th.ust plate and the key, then
install the timing gear onto the cam-
shaft, using the Timing Gear Tool Ser
092 r031011
After installation, install the washer!
and the retaming bolt, then check the

, camshaft thrust clearance,

L,/
Fig.3.sl Repbcins Ttning Geor EO2EI

80283

Camshaft B€aring

I Check the camshaft bearings for poor
contact, worn thin, partially melted or
heavily scored
lf necessary, replace the bearings.

2 Inspect the oil clearance by measuring
the difference between the camsharr
Jou rna l  d iame le r  and  the  bed r ing  Inne r
(]lameler

The oi l  clearance should be within 0.025
- 0 066 mm (0 0010 to 0 0026"), and
the l imit is 0 I mm (0 004")

Fis.3 52 Measunng Oit Cteamnce v3173

3. If the oil clearance exceeds the limit,
grind the camshaft journals according to
the size as in the following table for
selechon of the undersrze bearings
Camshaft journal finished diameter;

Bearing srzei STD
No.I journal 46.459 - 46 4j5 m\rl

( l  r j 29 l  _  l  8297" )

0 9 2 1 0  3 1 0 1 1 0 9 2 1 G 3 1 0 1 1
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Beains size. U/S-o 125
No I journal 46.335 -

holes
The bearings should be instal led onc at a

t jme individual ly
Af ler instal l ing the bearings, rerm the
bearings with a l ine reamer to obtain the
specif ied oi l  c learance
If  the bearings i l re correct ly instal led.
only a sl ighi  reaming is requrrcd.
Instal l  ihe new expansion plug apphed
with l iquid sealer into the cyl indc.

block

Flywheel

I  Check the clutch disc contact ing sufface
of the f lywheel for wear and darnage.
lf defective, replace the flywhcel

Bearing sizcr U/S-O.250
No I journal zt6 210 - '

No 2 lournal

No .3  j ou rna l

No 2 journal

No 3 journal

No 2  j ouma l

No.3 journal

No 2 journal

No 3 journal

46  209  -
( 1 .8193  -
45 .959  -
( l  8094  -

.16 225 mm
1 819e" )

45 975 mm
I  8 r00" )

46 345 mm
| 8246")

46 095 mm
L8148 ' , )

45 845 mm
18049" )

46  220  nm
I  8197 " )

45 970 mm
1809E" )

45 .720  mm
18000" )

45 910 rnnr
r 809rJ")

,15 ?20 lnrn
t .8000" )

45 414 nn
| 1902" )

( l  ir242 -
46 085 -
( L81.1,1 -
45  835  -
( l  80.1s - '

( 1  8193  ̂ -
zt5 960 -
(1 .809s  - '
, 15  710  -
( 1  7996  -

( l  8095  '
45  710  -
( l  7996  -
45 ,160 ̂ -
( r  7E98  -

,1 Repl ce the bc. l f lngs rdhering the fol-
lowing procedures
Removc thc expxnsion plug instal lcd r t
the rear of the cemshaft  No.3 bearing
Remove the bearings with the Camshaft
Bearing Remover & Replacer 09215
3 1 0 1 0

Bearing size: Ui S-0.500
No I journ l  ,+5 960 -

2lnspect the contacting surface of thc
flywheel for run-out with a dial gauge
lf the run-out exceeds 0 20 mm
(0 008"), replace the flywheel.

Llmlt O 2omm (O,OOA')

Fig. 3 54 Measunng Fly\9heel Run-out I/3175

3. Check the ng gear lbr chipped teeth,
cracks and wear.
If defective, replace the ring gear.

To remove the r ing gear,  heat the r ing
gear to about 150 - 200"C (300 to
390'F) evenly,  and remove the nng
gear by tapping l ight ly.

To instal l ,  heat the ing gcar to about
200'C (390'F),  and instal l  the r jns gear
whi le st i l l  hot-

Crankshaft Oil Retainer

I t  1s recommended that the oi l  retainer
s h o u l d  b e  r c p l d c e d  \ 4 h e n e \ e r  t h e  e n g r n e  i .

Fis.3 53 Camshaft Betnns Removal V3t71

5 .  l n \ r a l l  l h (  n e w  \ c l e c l c d  b e a r i n g  w i l h  l h e
c r m r h a f r  B e a f l n g  R c r r o v c r  &  R e p l a . t r
0 9 2 1 5 - 3 1 0 1 0  a l i g n i n g  t h e  b e e r i n g  o i l

o 9 2 1 5 . 3 l O  l O
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overhauled
To rernovc thc retainer frolr
gear cover,  pry our rne rctaLncr
fro nt.
To instal l ,  use the Crankshaft
Gear Replacer 09214 60010

t n e  t l m l n g

PLrl ley &

towa.d camshaft srd€

Fig ]55 Installing jil Rttainel t/3176

Ftg. 3 57 lssenblint hston &
ConDettin!! Roll

Mak6 r  R lns  No

Fis.3 5u Piston Rings

The front orrrk ol  rhe piston is indicated
with the " ln( lent" . rnd r l )rr  of  thc con-
n c c t r n g  r o d  j s  i n d i c r r e d  w i t h  t h e  

- I '

W h e n  r s s e r n b l r n g  t h e  p i s t o n  w r l h  l h r
connertrng rod ir l ign both froI t  mrfk\
 t  t h i , i  t l n r c .  f h o  o i l  b o l e  p r o r i d f d  l r  r h c
shoulder of the conDect ing rod LLrgr rrd
wlLl  l i rcc low.rrd the r i rmshrf t  s id.

l n s t a l l  t h c  p i \ t o n  n n g s  o n t o  t h .  l ) l s t o n
The piston r lugs i t re provid.d !v irh the
m ! r k s  i r s  \ l r o w n  i n  f i g u r c  I 5 8
W h r n  l n s f i L l l L n g  t h c  r i n g \  i i r c e  L h c  | r r r k \
L ' | ! , " u r d  r n L l  i n \ t r l l  t h c  n n s s  ! o  l h r l  1 | c
r i n g  n L r r b u r  w i l l  h .  i n  o r L l c r  f r o n r  t h c
p i \ ( o n  h c r ( l  s i d c

Assembly

Beforc assenbl ing. thoroughly clcxn the
disassenbled parls erpecial ly t le oi l  p i-
sages. bearings. bearing holcs an( t l )e cyLn
der wal ls
Apply engrne oi l  onto the sl id ing or rotat-
rng port ion of the cyl inder wxJls.  pisto|s,
bcarings, gears and ct.  I t  s rcronlDcnded
that a1l  gaskets. packing\ arrd scr ls be rc
placecl with new oncs
Recheck lhe oi l  c lcarance. birck1lr{h rnd
thrust c learancc upon assern bly

I  Heat Lhe piston to about ,10 -  60'C
( l 0 r  1 4 0  F ] ,  a n d  i n . , . l l  r h e  L o r n i . ' l
ing rod, pisLon and the hole sn p r ings

V:I Ih:

( ' l c a n  t h e  b c i r i n g  f i L r i n g  f o r L o J l  o l  t h !
c o r n c c i r n g  r o d  . r n d  l h t r  i ) u i  r n g s  l n s t r l
t h t  b e r L n n g s , l n d  t h c  . i r | \  i n d  t i g l ) l c n
t h c  n u f s  l i g h r l y

Fig. 3 56 Piston Ftunt Mdtk v3 t11
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4 Assemble the rocker arm componcnts
rnstal l ing t lre comptession springs, rocker
arms. rocker supports, tcnsion springs
and the lock springs onto the rocker
shaft.
The "F" mark of the valve rocker sup

f o r l .  s h o L r l d  b e  l 3 '  e d  l o $ d r d  l h '  e n g i r  '

f roni ,  and ihe oi l  hole provrded on thc

rocker shaft  should be placed towtl ld

the engine rear

Fis. 3-59 Assembhns Rocker Am
Lomponenrs

5 Place the valve ( l )  into the valve guide

after applying engine oi l ,  and inslal l  thc

o i l  \ e . r l  ( 2 r .  I n r ( r  \ n r i n g { 3 r ' n u t c r ' p r i n g
(4) and the spr ing retainer (5) lnto the

posltlon
C o m p f e \ '  l h e  v a l v e  s p r i n F '  $ r l i -  "  

\ p r i n g

comprcssor,  end instal l  the rctainer lo 'ks

(6) onto the valve stem

Fig 3-60 Assembhng Valve C'omponenls V3180

The side painted "yel low" of the inner

and the ouier valve sP ngs should be

faced toward the cylinder head sidd

After insialting the retainer locks, chcck

i f  the rctainer locks are properly rnstal-
led inlo the virhe sten groovcs

6 lnslr l l  Lhe oiL scal into the groove locat-
ed at Lhe retr  end of the cyl inder block
and rhe rear bca. ing cap r is ing a cyl indrr

Cut the l rotruding port ion ol  the seal

ends

Y3179 Fis 3-61 Instdning oil s&l v3181

i?
]l
6 5

7. Instal l  ihe upper halvcs of the crankshaft

No. 1, No 2 and No. 3 bcarings onto the

cyl inder block.

8 Instal l  the crankshaft ,  and insert  thc

upper halves of the crankshaft thrust

bearings
The grooves side of thc thrust bearrngs

must be faced toward the crankshaft

thrust surface,

Ftg 3-62 Insefins Thrust lrasher v3182

9. Instal l  the lower halves of the crankshaft

beerings and the thrust bearings onto the
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bea ng caps, and then install the bear-
rng caps onto thc cyl inder b1ock.
When instal l ing the bearing caps. thc
"Arrow" mark on the bearing caps
must be faced toward the front o[the
cylinder block.
Tighten the cap bolts following the
order of the numbers in three progres-
sive steps, and finally secure the bolts
to 9 8 - I1.2 m-kg or 70 6 - 80.6 ff
lb torque-
Aftcr tightening, check f the thrust
clearance ls proper.

coinsided with the other r ing end gap
as shown in fjgure 3-64.

t '-.

G08.J9FiB. 3-64 Positionins Ring End Gop

.

l 2

Fis. 3.63 TEhrcnins Cap aohs

10. Drive in the side packmgs of the rear
bearrng cap into the gaooves after
applying the liquid sealer

V3124 Fia 365 rnsta ina piston v3184

l3 Instal l  the connect ing rod bearing caps
al igning the mating ma.ks of the con-
nect ing rod and of the cap, and
t ightcn the nuts to 4.2 -  4.9 m_rg
( 3 0 0 - 3 4 5 f t l b ) t o r q u e

i4 Instal l  the front end plate with the
gasket

15 Install the camshaft assembly alignilg
the lnating marks on the camshaft anal
lhe cranlshaft  t iming gearq. and r ighl-
en the thrust plate retaining bolts to
1.4 - 2.0 m-ke (10.0 - 14.5 fr- lDr
torque,
After installing the camshaft, recheck
the timing gear backlash_

16. Screw in the t iming gear oi l  nozzte
onto thc cyl inder block, and lock tne
oil  nozzle in place by punching at two

Insiall the flywheel onto the crank-
shaft, and t ighten the bolts to 5 8 to
6.6 m-kg (41.7 - 47 5 ft-tb) torque,
and then lock the lock plates securely.

Install the piston into the cylinder
block using a piston ring compressot
faclng the piston front mark toward
the front of the cyl inder block_
When installing the piston, it is ad-
visable to insert vuyl tubes onto each
connecting rod cap bolt to prevent
scodng the cylinder wall or the crank-
pinjournal
Make sure that the end ofeach ng is
not directed to the thrust face of the
piston, and also that each ring is not
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1 r \ l r L l  l h c  o r L  t ) r r  \ \  i t h  l I c  g u \ k t t  u n d
Li! | t .  r  t l r f  l ,o l \  lo {1 .+ -  (J I  Lr- l ig
{ l ( )  -  - i  t  l t - l b )  l o r ( t u .  (  h r . k  i J  t L r .
. n g i r c  o i l  d r r r n  1 ) l u g  r r  s c c u f c

l \ t  3 .ah Al !s , r tg  l i t t tu+ 110k\ t , / \ j

t ) l r c r s  t o  p r e v e r l t  i t l r o I l  l o o s ! r r r n g
W h e n  r n s t a l l i n g  t l l c  o l l  n o z r l .  P o \
t i o n  t l r c  o i l  s u p t ) l y  h o l c  o l  t l r c  o r l
nozr le to di \chrrgc lhc oi l  orr lo t l r f
t im ing geurs

.t a|l l|wltitl! Pullc vtlE6

T L l | r  t h f  f r g  r f  r n ( l  I o \ i t L ! ) n  l r t  t o l l

srL i t  rLt )

l n \ t r L l l  L l r t  . y l i n d e r  l r c r L d  $  L L l r  l l r t

! . 1 \ l i f t  I l ] d  t r g h t t n  t h c  c y l | 1 r ( l f r  h ! . r d

b o l t s  l o l l o w  f g  t h e  o r d c r  o t  t l r c  r l L r r r l

b r f s  i L \  s r o $ 1 l  r n  l i g u f e  3  ( r 9 .  i D  L h f c .

| f t ) r r f s \ r ! .  \ t c f s .  r n d  ! f c u r r  t h c  b o l L s

to l0  - l  ro  l l  I  m k l i  (1 .+ 5 -  i i .+  6

I t  l h )  t o r l u c  f I ) l l l y
a

t;_,_,

l ig .  - l  67 Post tbnuls 0 i lN. .z l r

jj.:"1 ,: ,i" ',i ,. ,"'i i"', 
','

1  6  n - k g  ( 7  0  . '  l l 0 l t  b )  L o r ( l t r .

lnst.r l l  thc .rLnkshrl t  lu l lcy u\rrr !  thc

CrankshafL Pul lc-v & ( l tLrr  R.r l rLccl
0 9 : 1 , 1  6 0 0 1 0  o r  t h t  I i , n | | r g  ( ' c i r r

T o o l  S c t  0 9 1 1 0  3  l U l  l  i ' | r ( l  t u l r t f r r

i h e  b o l t  w l t h  t h e  w r L s l r e r  t . r ' 1  l -  5  5
n ) ' k g  ( 1 9  7  -  3 ' )  8  i t - l b )  r o r q u e

lnstrLl  thc oi l  pump togcthc wrt |  i l rc
oi l  punlp out lct  f ipe. . rnd l ighten t l 'c
sccur ing bol i  to ]  .+ -  I  0 m-kg ( l0 |
^-  14 5 f t  lb) torque

t. ig l .a,  l rKhnhotg)f t lu l / - l l  l - ,

l l  l I S t . L l l  t h t  \ . ! N c  l i l t c r s  l  r d  t h c  p t r s h
r o r  \ .  i  L r ( l  i l r s t l L l  t h f  v r l v .  r o r k r r  s l r r i t

' r  ' l l r r J  r ' l  r '
l | g  l h r  ' l  r n u r k  o n  t h !  r o c k . r  { u p

t ) ( i r L  r o $ x r (  t l r r  f J o n t  o l  t h c  c y l r n d c r

T L g h r c n  i l r c  L c t x i r r r  g  b o l t s  r o  L  7 5  t o

l . l i r | k g ( l l l -  l l  I  l L  l b )  f o r q l r e

1 b .

o 9 2 1 4  6 0 0 1 o

,I
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23. Instal l  the push rod cover, oi l  pressure
switch and the venti lat ion tube

2.1. Instal l  the manifolds with the gaskets,
and t ighten the retaining bolts to 2 8
'  3.5 m kg (20.3 -  25 3 f t - lb) torque

bolts togcther with the lucl  and vacu,
um plpe suppol l

Instal l  the distr ibuLor ciamp. and in-
stal l  the dist  butor referr ing to the
Distr ibutor in the Igni t ion System.

Instal l  the starter assembly.37

36

26 Instau the automatic choke stove inlet
and out let  pipes on RT sedes

27 Instal l  the oi l  f i l ter asscrnbly with the
gasket-

25

29 Instal l  the alternator assembly

30.

3 l

33 .

34.

lnstal l  thc carburetor assembly with
the hcat insulator
After instal l ing the carburetor,  covcr
the carburetor air  horn with a clcan
cloth to prevent entry of dust or dir t .

j8- Instal l  the spark plugs and the oi l  level
gauge.

39 lnstal l  the input shaft  f ront bearing i f
i t  was removed
To instal l ,  pack the bea ng with
mult ipurpose greasc into the bearing,
and instal i  the bearing using the lnput
Shaft  FronL Bcaring Replacer 09304,
30012

Fig. 3 70 Insta ins Bafing BI0lt V4700

.10 Install the clutch disc and the clutch
cover assembly, el igning the mating
marks and using the Clutch Guide

28- Instal l  the engine front bracket LH
As the rear bolt holc for the engine
bracket is dr i l led through the eyl inder
block, apply l iquid sealer onto the
bolt

Instal l  the water
the packing and
justing bar.

Instal l  the water
and the coolant
gauge

purnp assembly with
with the fan belt ad

pump by-pass hose
tempcraturc sender

32. Instal l  the fan be1t.  and adjust the belt

lnstal l  thc engine front bracket RH
with the same procedures prcscrtbed
on the assembling of thc front bracket
LH

Instal l  the fuel  punp wi lh the gasket
and the insulator.  and instal l  the luel
pipe and the vacuum pipe.

3 5 .  I n s l a l l  t h e  r h i r m o \ t d l  a n d  l h e  w a L c r
out let  wrth the gasket,  and t ighten the F4- 3.71 Innalltns Ctutch ADer 81013 y4701
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Tool 09301 36010, and t ighten the
bo l t s  t o  t . 0  -  I  6  m-kg  (7 .2  to  l l  o
ft- lb) torque.

41. lnstall the transmission assembly and
the flywheel under cover.

42 .  l n5 ta l l  l he  s l r f f ene r  p la leq  on  RT  .e r i e .
if installed.

Installation

To  ins la l l ,  l o l l ow  lhe  remo\a lp ro redu fe \  i n
the reverse order, and after installation,
pedorm the following operations-

1. Bleed the air l iom the clutch hydrau-
llc system referring to the Chassrs
Repar Manual

2 Refill the engine with the engine oil
marked SC, SD (API service classifica-
tion) and the coolant.

Each capacity is as follows
Engine oi l .
42 l i ters (4.5 US qts, 3.7 Imp. qts)
Coolant RT, RY, RN series
7 0 l i ters (7.4 US qts, 6 2 Imp. qtt
Coolant: RH series
6 7 l i ters (7 I US qts, 5 9 ImP qts)

3 Check the transmlssion gear lub cant

If necessary, rgfrll the case up to the
leve l  w r lh  gea r  l ub r i can l  w i th  the  v i sco \ i -
ty of SAB-90, and with the grade of
GL 4 (API se ice classification).

4 Tune up the engine by refening to the
Engine Tune'up section.

5. Afler performing the engine tune-up,
recheck if the oil level is cofiect, and
check for water and oil leaks.



INTAKE & EXHAUST MANIFOLDS

INTAKE & EXHAUST MANIFOLDS
Description
Removal
Inspection & Repair

EXHAUST PIPE

POSITIVE CRANKCASE VENTILATION SYSTEM (Optional) . .
Ventilation Valve
Inspection

MEMORANDUM

4-l

4-2

4-5

+6



INTAKE & EXHAUST SYSTEM - Intake & Exhaust Manifolds 4.1

INTAKE & EXHAUST MANIFOLDS

Description

Fit. 4 1 Sectioml view ol Manifod on RT Se.ies

-S

\

Fis 12 Manifolds Components an t.isht Tru& seie!



INTAKE & EXIIAUST SYSTEIV ' Intake & Exhaust Manifolds

The intake manifold is of aluminum al loy which has superlor

exhaust manifold is of cast i ron

Each nanifold is arranged in parallel as shown in the above

bottom side of the intake manifold is direct ly exposed to the

warm the air_fuel mixture drawn in from the carburetor

heat conductance, and the

illustrahon and the llange
heat of the exhaust gas to

On RT series, the intake manifold is provided with the automatic choke stove pipe This

pipe is also exposed to the heat of the exhaust gas This warms the air  enter ing from the arr

" t"un".  
t f r toujn the automatic choke stove inlet  pipe'  and the warmed air  enters the

thermostat ca; to control  the choke valve automatical ly through the bi-metal  coiL'

On Light-Truck series, since the carburctor

manifold is not provided wlth the aLLtonrirhc

Removal

I  Remove ihc air  c leaner on RT & RN

senes, and the mtake air  connector on

RH & RN series

2. Remove the carburetor and the heai

insulator

3. Remove the exhaust pipe retaining nuts,

and disconnect the exhaust pipe flange

from the exhaust manifold

is equipped with a manuel choke. the intakc

choke stove pipe and ihe related parts

4 Remove the manifolds retaining bolts,

and remove the manifold assemblies and

the gaskets.

5. Remove the alrtomatic choke slove inlet

and the outlet PiPes on RT series-

6 Remove the intake manifold from the

exhaust manifold if necessary

Inspection & Repair

1 Check the manifold lbr

or other damage.
lf defective, repair or
sary

2. lnspect the distortionof the manifold

gasket surface
feeler gauge

with a straight edge and a

I f  the distort ion exceeds 0 4 mm
(0016" ) ,  g  nd  the  man i fo lds  w i th  a
surface grinder, or replace the manjfolds

Installation

Fol low the removal procedures in thc

reverse order.  and fol low the fol lowing

precnut ions

I Always replace the gaskets upon instal

2 Tighten the manifolds retaining bolts to

2 8 -  3 5 m-kg (20 - 25 f t  lb) torqueFis.43 Meatunns MtnifM Distortion v3t87



INTAKE & EXHAUST SYSTEM . Exhaust PiDe

EXHAUST PIPE

LsR\

e

*h*
nB*

Fis. +4 Exha st System Components on RT Senes Y5509

Fig. 4-5 Exh@st System Componens on Ry Serks G3803



INTAKE & EXHAUST SYSTEM-Exhaust Pipe
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Fis 4 6 Exhaust System Components on RH Senes G3804



INTAKE & EXHAUST SySTElvl , positive Crankcase Ventilation Svstem

POSITIVE CRANKCASE VENTILATION SYSTEM. (Oprional)

The posrtive c.ankcase ventilation sysiem is
opt ional as prcvious. and the system is ofa
valve type
T h i .  i '  o f  J n  c j \ . ' r l l . r  I  l \  p c  w h r .  h  d r - w \  I  r
the bloFby gas by force into the intake
maniibld through the ventilation valve to
dNpose wlth the fuel mixture.

Ventilation Valve

Normally, the blow-by gas created volume
r affccted by the manifold vacuum (engme
lo3d) due to engme revolution, and by
sunply connecting the cylinder head cover
and intake nranifold with an orifice, defi-
ciency will be encountered as blow-by gas
crcatmg volume will be less dunng light
load when the manifold vacLrum ls high due
Lo high ef i i . icnc] of  \u. ' r ion. bur clur ing
iull load, the creating volume will be high
due to the lowering of suciion efficiency.

AT rpLll\G l

F g. 1 7 Porinw Crankcase yentitation Slstem

For this rcason, the ventilation valve (pCV)
is providcd inte.lnediately to counteract
the variatlon of flow area by the manifold

Further, when the blow by crcating volume
overcones the ventilation valve suction
efilciency (in full load), the blow-by gas ls
drawl m fiom the air cleener by the tuDe
J o n n c c l i n g  t h c  c y l i n d c r  h e . d  c o v e r  a n d  a i r

F- NoRMAL SFEEp-l

d
- 9  ;

< 6 )

Fig. 1.8 Ventitation Vatve Opemtion

Inspection

l Replace worn of defective hose
2 With the engine idling, press the hose

several times. If noise emits when press
ed, the PCV operation is satisfactory.
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Descriptron

MEMORANDUM



FUEL SYSTEM . DescriDtion 5,1

DESCRIPTION

Carridge Type FLe F ker

Fis. 5-l Fuel System an Cnrctn Sedon Series Y5766, y5767

The fuel system consists of the luel tank. fuel f i l ter, fuel pump, carburetor and the prpes
which connect the components, and the fuel sender gauge.

The fuel tank on RT series is installed onto the luggagc compartment floor, and the upper
panel of the fuel tank acts as a floor of the car
That on RT wagon series is mstalled onto the t_1oor member of the rear floor end. On RH,
RY,,RN series, the fuel tank is installed onto the left side of the rear aleck wrth two
retaining bands, while the RHltV, B, c and RHI68-8 series is provided unaler lne rea.
floow wrth six retaning bolts

The fuel in the fuel tank is drawn into the fuel filter by the suction of the fuel pump
through the fuel pipe. The fuel passes the filter element from the outside to the inside of
the element, and the fuel is filtered to remove dirt or water if contained within the tuel

The fuel pump produces a constant controlled fuel pressure, and supplies the filtered luel
into the carbLrretor through the fuel pipe which is required for engine operahon_

The carburetor mixes adequately the fuel dehvercd from the fucl pump through the fuel
filter with the air drawn in from the arr cleangr for varjous operating condit;ns of the
englne



5.2 FUEL SYSTEM . Trouble Shooting

TROUBLE SHOOTING

Fuel Pump

Symptoms & Probable Causes

I Fuel leaks from fuel pump
a. Loose pumP cover screws
b Defeciive or deteriorated diaphragr
c  De fec r  i ve  Lh reads  o l  un ion t i t t i ngo r

cracked fitting

2 Oil leaks from fuel pump
a. Loose fitting of rocker arm pin

b. Loose fuel pump mounting

3. Insufficient fuel delivery
a Loose fuel pipe connections
b Defechve diaphragm
c. Defective valves
d Cracked or broken fuel pipes

4 Noisy fuel pump
a Loose fuel pump mounting
b Worn or defective rocker arm
c Broken or weak rocker arm sping

5 Excessive fuel delivery
a. Improper diaphragm spring

Carburetor

Before diagnosing the trouble shooting of the calburetor, check the manifold mounting

bolts,  cyl inder compression, and the igni t ion system

Remedies

Tighten screws
Replace diaphragm
Replace i i t t ing/s

Symptoms & Probable Causes

I Flooding
a Improper seating or damaged f loat

needle valve and seat
b. Incorrect f loat level
c. Worn float tab
d. Worn float pin & related pa s
e- Defective air-hom gasket or loose

attachrng screws
f Fuel pump excessive pressure

2. Rough idling
a. lncorect idle adjustment
b Defective ldle adjusting screw
c. Plugged idle passage & idle Port

Replace pump body and Pin or rcPlace
pump assembly
Tlghten al iachrng bolts or replace gaskef

Tighten connect ions
Replace diaphragm
Replace valves
Replace fu el pipes

Tighten mounting bolts
Replace rocker arm
Replace sp ng

Replace with a proper spnng

Remedies

Dress or replace the needle valve and seat

Adjust float level
Replace float
Replace float pin & related parts

Replace gasket & tighten screws

Check fuel  pump

Adjust id l ing
Replace idle adjust ing screw
Clean passage & port
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d. Plugged low speed jet
e. Improper low speed jet seating
f. Worn throttle shaft
g, Loose vacuum pipe union
h. Plugged economizer jet
i Improper low speed system passage seal
j. Defective body flange gasket
k. lmproper operation of thermostattc valve

Excesslve fuel consumption
a. Float level too high
b Plugged alr bleeder
c. Loose plug or jet
d. Defeciive gaskets

Vacuum leaks from power piston vacuum
passage
Check valve opens improperly

Clean let
Tighten or replacejet
Replace shaft
Tighten union
Clean jet
Tighten plug or replace seal
Replace gasket
Replace thermostaiic valve

Adjust noat level
Clean or replace air bleeder
Replace plug orjet
Replace gaskets
Check vacuum passage

Check & repar automatic choke, choke
hkage & related parts
Adjust o. replace clutch
Adjusi brakes
Correct tire mflation

f

g.  Clutch sl lppage
h. Dragging brake
i- Incorrect tire inflation

Poor accelerat ion (Lack of ch
a Defective accelerating pump
b Plugged pump jet

fuel mixiure for acceleration)

c. Discharge check valve operating improperly
d Defective accelerator linkage
e Defect ivc operat ion ofpower piston
f, DefectLve powea valve
g. Plugged powerjet
h. Float level too low
i. lncorrect throttle opemng

Stauing (Lack of fuel mixture at high speed)
a Plugged main Jet
b lncorrect float level
c Defect ive operat ion of power piston
d Defective power valve
e. Worn throttle velve shaft
f. Defective gaskets
g. lncorrect throttle opening
h- Defective operation of high speed valve

Poor cold weather operat ion
a. lmproper choke operation

b. Incorrect fast idle
c. Improper unloader

Replace plunger
Clean pump jet
Replace discharge check valve
Adjust linkage
Replace power prston spring
Replace power valve
Clean or replace jet
Adjust float level
Adjust thrott le l inkage

Clean main jet
Adlust float level
Replace power piston spring
Replace power valve
Replace ihrottle valve shaft
Replace gaskets
Adjust throttle linkage
Repair hlgh speed valve opemtjon

Check related parts or replace choke
assembly
Adjust fast idle
AdJust unloader



FUEL SYSTEI\4 - Carburetor

CARI]URETOR

Description

The carburctof instal lcd on the 2R or l2R enginc is a two-barcL type to lnslrre ei l ic ient

performances of the carburetor undcl varioLrs operittions IL is similaf to hvo single blll]cl

carburctors bui l t  into one single uni i  with spccial  ieaturcs The pr lmary systcnl  incorporcte\

a double type ventuf i  whi lc the secondary system is provided with a i f ip le type veDtun

I jach systcm consists of the air  horn, nain nozzle and thrott le vl lvc One set forms the

prirnary whi le the othcr set iorms the secondary sidc The pr i l rafy systcm composesofthe

iow spced. high speel l .  powcr valve, accelerat ing and choke systcms, and is able to supply

the aiFfucl  rr ixturc for normal operat jon Whcr the thrott le vaLve is opened wide for ful l

load or for accelerahon, the secondary systern. l lso oper tes to supply thc ai f- fue1 rnixturc

logethcf wi lh the pr imary systcm lhc thrci t le valve' i  o l  both the pr im ry and the

secorlc lary systems afe operated with l inkagc, and are inter locked cnabl ing bot lr  the thrott te

valvcs to operl lully simulta eously
The high speed valve instal led in the seconcl l l ry systelu tog€ther wit l r  the power vr lve enables

lhc perlbr- anccs extremely smooth
The carbureior equipped on RT sedes is incofporatcd with thc xuiomatic choke system,

while thc Lighi-Truck serics is provided with the rranual choke system

Thercfore, ihe construct ior l  and ihe opcrat ion of each cirrburetor is the s ' l ]nc with the

exception of the choke systenl

Specif icat ion:

*Y. lH  j
Down JJ l t  h \ ,  -hxnclType

At hone outer dlxmeter

Primafy Manr
Small

Sccondary Main

Snall

Throttle bore diameter

Secondary

Mdnjet  d iameter

Econornizerlet dianreter

0 ( 2 4 8 )

23 0 (0.91)
n 0  ( 0  3 2 )

2R- 2?.0 ( l .06)
l2R- 2n 0 (1.12)
2R 7 0 (0lE)
r z R -  e 0 ( 0 3 6 )

30 0 (r  18.)
2 R  3 2  0  ( t  2 6 )
l l R  3 1 0  ( r  3 4 )

ln ,n ( in)

nm (in )

nrm (r)

l . l  r  (0.044)
I  03 (0.041)
I  47 (0 OsE)
1 6s (0 06s)
0 52s (0 02r)
0.47 (0 019)
0 70 (0 02rJ)
0.60 (0 021)

0 s0 (0 020)

0 80 (0.031)
r 00 (0.040)

t .06 (0 042.)
I  03 (0 04r.)
I 60 (0 063)
1 . 5 6  ( 0  0 6 i )
0  4 3 s  ( 0  0 1 9 )
0 47 (o.0le)
0 60 (0.02,1)
0 s8 (0 021)
0 4, (0 019)
0 50 (0 020)
0 80 (0.031)

2R l  08 (0 143)
r2R- 1 03 (0 041)
2R r 40 (0 05s)
12R r 62 (0 064)
2R- 0.ss (0 022)
l2R 0-50 (0 020)
2R- 0 75 (o 030)
12R 0 50 (0 020)

0 50 (o 020)

0 80 (0.03 r)
1.00 (0 010)

m,n (in)
nn (in)



FUEL SYSTEI/l  - Carburetor 5-5

Main air bleed drrmeter

Power piston operaiing vacuum mm (in)

nm (in)

air hom fitling

2R- 0 70 (0 028)
i2R- 0 50 (0 020)
2R 0.70 (0.028)
l2R, 0.50 (0 020)
2 R  1 i 0  -  1 3 0

(,1 3 -  5. i )
t2R- 120 - t40

(4.7 - -5.s)

0.50 (0 ut0l 0.70 (0.028)
o.s0 (0.020)
0 70 (0 02rJ)
0.s0 (0 020)
110  -  130
(4 3 - 5.r )'tzo - 140
(4.7 - s s.)

0.s0 (0 020)

7 0 - 9 0
( 2 8 - 3 5 )
120 ̂ - I ,10
(4.7 -  5.5)

Lowered posrtion (bctween needte valve
push pin and float tab)

Float level
Raised position (from

3 s (0 140)

0 9 (0 035)

24"
2 R  r 2 '
t  2 R  r 3 '

Idle mixture adjusting screw preser

for 2R
lor l2R

Tnrottle valve luly closed angle:
Pn nary

Fast idler Primary throtue vdve should
opcn rt Right desree from closed
pos'tion when the ctroke valve is
Iuily closed

Thernostalic valve operating temperature

The pr imary bore provided wit l l  I
syslem, accelerat jng system, choke
air  fuel  mixture to be suppl ied to
The iecondary bore providcct with I
meet the requirement for high speed

l.  Float chanlber & air  vent systenr

The f loat chalnber scrves as a constant
level fuel rescrvoir
I t  is necessary to maintain the fuel  lcvel
at a constant height rcgtrdless of whe-
ther smal l  or large amount of fuel  is
being wrthdrawn.

screw oL ,hodr  : - l  .um\ i  er  J ight t )  \edl inB.
Screw oui about 2 Lurns after slightly seating

12'
11'

l 3 '
11"

2R 30"
l2R 27"

Fully closed at 60'C (140"F)
Ful ly  opened at  75 'C (167"F)

Construction & Operrtion

The clrburetor is of  a three group construct ion consist i lg of the ! i f  horn group. trrarn body
group and the f lange gfoup
Each group cotnposes thc pr imary i lnd the seconorry Dorcs

double vcntur i  consists of the slow systcln,  high speed
systern i lnd the thermostutrc valve systeln enabl ing thc
the cngrne as requircd lbr nornlal  dr iv ing condit ions
tnplc ventur i  consists only of the high specd system to

and ibr suddcn accclcf t t ion

The level gauge glass ls insial led at the
f loat chamber as a cover fof  v ishal
inspect ion of the f l te l  level.
The fuel forced out from the fuel  pump
entcrs into the f loat chanlber through
the stminer ( l  )  and the needle valve ( l ) .
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23 9  t 0 214

21  20 22 2X 24 25 26 30

2 Secondary ma'n atr bleeder
3 Secondary main nozzle
4 Secondary sm.ll venturi

6 Pnmary sm6ll venturi

9 Pilmary mdin nozzle
1O Primary mai. air bleed6r
11  S lowa i r  b l eed  No  2

14 Slow air bleed No 1

1B Secondary marn jer

21 Pump dhcharge weiqhr

23 Secondarv throltle valve

26 Primary throtde v6lve

29 ldle adiusting$rew

34 Thermostatic !alve

Fis. 5-2 Cross Sectional view o1 Carbuletor Y5447

and the fuel level is reglrlated at constant
hpight causing to the opening and closing
of the needle valve by the buoyance ol
the f loat (3)
Since the flux of the fuel from each jet

is detemined under the condit ion that
the fuel level is the specified height, the
lmproper fuel level influences the per-

formances of the carburetor remarkably
The ar horn is provided with the vent
tubes (4),  and these tubes are connected
with the f loai  chamber to maintain the
same air pressure in the air horn and the
float chamber.
This type compensates the out-ol-

balance of the air-fuel mixture causrng to
the clogging of ihe air  c leaner

2 ldling & low speed system

The idling and the low speed system
supplies the air-fuel .mixture to the
e n g r n e  w h e n  r h c  p l | m a r y  t h r o t l l e  v a l v e

i s  s l i g h l l y  o F c n c d  o r  f u l l y  c l o s e d .  v i l :
the engine js operated at idling speed or
light load and slow speed.
The fuel from the float chamber flows
through the primary main jet to the slow
jet ( l ) ,  and the fuel  1s control led 10 the
minimum quant i ty by the slowjet
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Fig. 5-3 noat Chambet & An Vent

po (6) to be discharged in spray form
xrto the intake manifold
When the thrott le vahre starts to open
sl ight ly,  and as the cdge of the throt e
valve movcs past the slow port .  the
intake manifold vacuum is appl ied onro
l h e  J o w  p u f l  - n d  I n r s  p o f l  \ l d r l r  ( o  d i s -
charge the air,fuel mixture same as the
idle port .
The amount of air- fuel  mixture discharg-
ed l iom the idle port  is regutated by
adjust ing the idle adjust ing screw (7)

3 Primary high speed system

This sysiem is provided to suppty the
air juel  mixture ibr internediate t l i rot t le
opening or part- load oper.r t ing require-
I n e l l \ .  J n d  t l (  f u ( l  c o n s u n - p r i o n  i \
mainly control led by this system
The fuel is control lcd by thc pr irr i l ry
m a i n  j e t  ( l )  l o c a t e d  a t  r h c  b o t t o r n  o f  r c
l l J J |  , ' h " m b ( r .  - n J  i .  . , . . ( J  $  r t  . . (  J i r
f rom the pr inary mir in .r i r  blecder (1.)
Thc nixture is withdruwn lrorn the
primrry main nozzle (3) to the prLm,rry
smal l  ventur i  (4) in nccordance with t i rc
air  strearn l lowing througb the vcnLur| .

G1352

3

5

Fis. ,4 ldle & Low Speed System G  1 3 5 3

The controlled fuel mixes wlth the ar
from the slow air bleeder No I (2), and
after passing the economizer jet (3),
mixes with the air from the slow air
bleeder No.2 (4) extensively, and f lows
down into the slow port (5) and the id le FiC.5 5 Prinary Hish Speetl Ststen C1J54
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4 Secondary high speed system

The luel  syslern of thc sccond.tr ,v high
speed is separated from that of  the
primary high speed system completely,
but the constr l rct ion is very simi lar to
the pr imary high spccd sysiem

Fi& 5-6 Secondary High Spee.l Systen Gl3'5

The fuel is control led by the secondary

main jet  ( l ) ,  rnd is mjxed with t l te .ur
from the secondary rnain air  bleedgr (2),

rnd is wiLhdr.rwn from the secondLrry
nl i r in nozzle (3) to the second ry smxl l
v e r t u l r ( : + )

Whenever ]nore er lgine power is rcquired,
and .rs the.Lccelerator pedrl  is depressed,
the pr im.rry thrct t le veh,e is opened
approxiJnir tely 50",  the secondary throC
l le v.Llve (5) is startcd to open by thc
l i l rkNgc. and r lso both valves xre lul ly
opened xt the si l r re t i rne l lowever,
whi le the engine revolut ion is not high
cnough, the high speed valve (6) renlains
at closed posit ion even though bolh
valves are ful ly opened, therefore. the
secondary high spccd systcm rcmains

At this t i rne. the mixture required to the
engine is or l ly suppl icd by the pr imary
high speed system lhis causcs thc ai l
f low through the pr imary ventur i  to
qUickerl  ccompLishing a cornplele aLomi
zat ion of the air- fuel  rnixturc to t l re cyl

As the enginc rsvolut ion increrses, the
air  l low bccomes st.ong enough to over-
co re thc weighl of  the high speed valve
wcight.  lhen the high speed v lve opens
graduir l ly,  rnd rhe mixture st l r ts to be
withdmwn from the secondary main
DOZZIe

Fig. 5 7 Hish Speed Yalw }Perdrion Gl J56, C1357, Gl358
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5- Power system

The pimrry and the sccondary high
speed systerns are dcsigned to del iver the
most econornical  air- fue1 mixtufe
However,  whcn ful l  engine powcr is de-
sired. i t  is necessary to supply the r ich
mrxturc
To obt.r iD this r ich Drixture. the power
systenl is incorporatcd in the cnrbureror
When thc thrott le valve is part ial ly open
r d ,  l I d  s h c n  t h r  ' l r J n i r u l J  \ . r '  J L | l .  i .
h igh, thc mrnifold vaclrum pLrl ls up the
power pisLon ( l )  to close the power
v  l v e  ( 3 )

As ihe pr imary thrott le valve is ful ly
opened. the manifold vacuum drops. and
the power piston is pushcd down by the
spring tcnsion which opens the polver
valvc
When thc power valve opens, thc fuel
f lows dowl1 being control led through the
power jet  ( l ) ,  and ioins wrth the fuel
from the pr irnrry main jet

Thus, extra fuel  is dischrrged from the
prinary nain nozzlc (5) to the smal l
ventur i  (6).r f ter mixrng wirh the air
from the p. imrry nraiD r i r  blccder (4).

6 AcceleraLing system

The carburetor is Drovided !v1rh the
accelerat ing systern to obtrtn the r ich
Inixrurc trolnenrtr i ly in i tccord nce wirn
the dcpression of the acceleft tor pcdal
when r i lp id engine rcvol l r t ron is rcquired.
When the accelcrrLtor pedal is suddenly
depressed lbr quick 0cccicr.r t ion, tne
p t u n g e r  ( l )  c o n n e c t e d  t o  t h e  t h r o t t l e
valvc is pLrshed down into thc pump
cyl inder Thus, thc inlet  s idc stcel  bal l
(5) is c loscd, end the fuel  pushes the ou1
tet s ide stccl  br l l  ( l )  rnd the discharge
wcight (3).  thcn thc luel  is discharged

Fig. 5-8 Power Systen G t359 Fiq. 5-q A.celeratint System G136A

trorn thc punp jet  ( ,1) into the ventun to
supply r ich mixture nccessary for ac-

When the thrott le vxlve is closed, the

PUmp pl l rnger is pul led upwards and the
out lct  srde steel bal l  is ctosed by the dis-
ch.rrge weight,  and at the same t ime, the
inlei  s ide port  is opened to rel i l l  the
pump cyl inder with fuel  f rom the f loat

AIso when the eccelerator pedal is lu l ly
depressed, and as the manifold vacuunr
drops. the power valve is opened. and
the fucl  is r lso suppl ied frorn the power
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? Automatic choke sysiem (RT)

The automatic choke system consists ol'

the cbil housing installed wiih the ther-

mostatic bimetal co1l, thernostat case

prcvided with the vacuum piston, choke

shaft ,  fast id le cam, etc,  and lne aulo-

matic choke stove pipe which is connect

ed with the air cleaner and the coil

housing.

The air from the air cleaner is wamlcd

up whi le passing the stovc pipe (2) instal_

leal  on the intake manitbld ( l )  bv the

heat within the exhaust manifold (3),

an. l  passes the coi l  hoLlsing (4),  then thc

air rs dra\rn irlto the intake manifold
pushing down t) ,e vecuun piston (5)

Fig. 5-10 Aubmlk Aoke Slstem v577l

The choke valve is opened ful ly when

the vacuum piston is pushed down al l

the way, and also since thc choke valve is

instdl led eccentr ical ly rgainst the choke

shaft ,  the choke valve is opened accord-

ing to the rir irltake pressure created

when the rk is dmwn into the cyl inders.

The thcrmostat ic birnctal  cot l  is adjusied

to close the choke valve ful ly at  25'C
(77"F),  therefore, beLow this iernper-

ature, the choke valve wi l l  be closed

compleLelY.

When start ing the engine in cold weather,

as the choke valve is cbsed, high vacuum

is created within the int . lke manifold

r ' r d  r l - e  v J . r u r n  p i . l o n  r '  D L r l l e d  d r w n -

! r a r d  I n  o f e n  l h c  c h o k (  \ d r \ r  r n  o P P u -
. i t r o n  . o  l  ' e  c \ p i r r \ r o l l i l j  u f  t n i  b i m e i a

coi l ,  in addit ion, rs the ai .  intake pres

\ u r (  i \  J l s o  r p p l r < d  o n l o  r h F  L ' h o k .  \ J l \ ( .

the choke v. l lve tends to open sl ight ly

I  o r  t h e . (  r e l ' o n . ,  l h e  c ' r o k c  v - l \ e  r l l o \  \

l , r e  d r a u  i n  o f  n e ! e s \ r r y  J r r  l J r  \ i J f l i n P

r , , (  c n g r n c  S i n c e  r h c  b i l  r r l a l  , o i l  ( \ -

pansibi l i ty increases in accordance wlth

r h c  r c m p e r r { u f e  d e c r c c \ .  t n t  ,  p c n l r g

J n g l e  o f  I ' r e  c n n k c  v - l v e  b e c o m e '  ' m J l -

l < r ,  J n J  r e  u l l " n l l y  l h <  m i r l L r l c  b r c o m e '

I i c h  l J  l  c i l i l a l <  I h c  5 l c f l i n g  n f  t l l e

engine in cold weather

Fig. 5-ll hltartutic Choke Olerunon Gt36t, Cr362, G1363
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After starting the engme, as the vacuum
applying onto the vacuum piston and the
air intake pressure exerted on the choke
valve increase, and the choke valve is
opened further (approx- 15") balancing
with the bimetal coil expansrb ity until
proper engine revolution is obtained.
As the engine warms up, and since the
air entermg into the thermostat case is
heated by the exhaust manifold, the ex-
pansibi l i ty of  the bimetal  coi l  wi l l  de
crcase gradually, and finally the choke
valve is opened completely
If the throtile valve is opened suddenly
during the engine warm-up, the choke
valve will close momentarily due to de-
crease of vacuum within the intake mani-
fold to maintain a smooth accelerat ion
of the engine.

Fast Idle (RT)

The fast idle ls to maintain higher revo-
lut ion of the engine than the idl ing speed
whlle the engine is started, and is for
warmrng up. When the carburetor is in
choked position, the fast idle cam

fbllowcr (2) mstalled on the slidjng rod
(l)  which is connected to the thrott le
valve shaft contacts againsl the fast idle
cam (:l), and the thrcttle valve is opened
sl ight ly
For thjs reason, the idling revollrtion
becomes slightly higher. As the fast idle
cam is of the four steps type, the revo-
Iuhon is obtained in accordance with the
choke valve opening angle.
Even after the engine is warmed up, and
the choke valve is fully opened, the fast
idlc is shll in operation.
To obtain a normal idling, depress the
acceleraior pedal slighily to return the
cam to its original position.
Also when starting a cold engine, as the
fast idle cam is obstructed by the cam
follower, the choke valve is not closed
Consequent ly,  i t  is necessary to depress
the accelerator pedal one t ime and al l
the way to close the choke valve

9 Unloader (RT)

When starhng to d ve with a cold engine
without warming up the engine, and

Fig.5-13 U der OperationFig.512 Fast ldle Operution G13M c1365
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t ry ing lo accelcratc,  the choke valve has
to opcn to a certain posit ion, othcrwise.
the engine wrl l  str l l
To avoid enginc frorr  s1aLl ing, Lhe ac
celerator is provided wiLh the unloader
lhe choke valve is so designed that i t
wi l l  opel approximately l5 '  mechanr
cal ly from the ful ly c losed posit ion when
thc thrott le valve is ful ly opened.
As ihe acceleraior pedal is depressed, the
choke shaft  (3) is rotated by the cam
fol lower (2) instal led on ihe sl id ing rod
( I ) to open the choke valve forcibly

l0 Themostat ic valve

When thc temperature around tl're crrbu-
retor r ises as in summer season with slow
cruising specd, the fuel  wi l l  evaporate
rapidly.

Co|sequcnt ly,  engine stal l ing, rough
i d l i | l g  r n J  h . , r . r  . r J I | i r J  c r  l 1 e  e  p r n e
lnry rcsult
This thennoslat ic valvc el i  inates ihcse

' lhe thermosiat ic valve stads to open nt
6 0 ' C  ( 1 4 0 " F ) ,  a n d  i s  f u l l y  o p e n e d  a t
7 5 " C  ( 1 6 7 " F ) ,  . r n d  a l l o w s  t h e  a i r  f l o w
into the lntake nranifold direcaiy
ihrough the port  instal lcd on the f lange
l o  d  u l .  l h e  o \ ( r  r . . h  m r \ r u r c  s i l l -  d i r .

Carburetor Adjustment

Float Level

Tl tc i loat level adjustment is perfornred by
bending the f loat tabs. but i t  should bc
checked by thc lcvel l ine on the level gauge
glass whi le the engjne is operated at id l ing
speed.

Fis.5-15 Float Tabs

l.  Raised posit ion

Inspect the distance between

v217u

the cnd of

I Thermosralc vave
2 Thermostabc varve cover

4  "A  tns

Fig. 5-1 4 mermostatic Yafue c0221 Fig i 16 Che(kns Raised Postuoa v2841
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the f loat and the air  horn gasket surfacc
with thc G uge 092,10-31020 when the
f loat is lowercd by invcrt ing the air  horn
This distance should be 3 5 mn] (0 1,1,,) .
and to obtain a correct distance, bend
the tab "A" as shown in f igure 5 15.

2 Lowered posrtion
Lift up the flort and check the gap
bc{w(cn rhe needle valve bushing pin
and the lloat lip with the whe gauge
09240-00010.
Standard gap | 2 nm (0 O41")

sccondtry thrott le valve is vert icaly
agixrst the llange surface wrth the Gauge
0 0 1 1 0 - l l U ' 0  

" ,  
. h u u n  i n  i i g u r r :  t E .

I f  necessary, djust thc opening rngle by
bending the rhrotr te shxf i  l jnk (  I  )  After
adlust ing the l ink, check i f  the l ink
nrot ion is smooth,

High Speed Valv€

lnspect the clcarance between the high
speed valve and ths bore when the high
speed vitlve is at fully closed position.
The clearance should be within 0_10 ao
0  2 5  m m  ( 0  0 0 4  -  0  0 1 " ) .
l l  n e c i , \ i i y .  J d J u s l  r h c  I n . l . r l l l l i o n  p o . i l i o n
of the high speed valve by loosening the
valve retaining screws After adjust ing the
c l i : r r a n c i .  ,  \ e c k  i f  t h (  v J l v e  o p e r a l i o n  i \
snooth, and then calk the retaining screw
ends to prevent thet]r  f rom Ioosening.

N o t e :
The fbl iowing adjusrments should be
perforrned afte.  assembling ahe darbu-

Fast Idle

On RT series:

Posit ion the choke valve at ful ly c losed
posit ion, and adjusi  the clearancc betwecn
the pr im.rry thrott le valve ( t  )  and the borc
to bc 0 75 mrn (0 03") with the fast rdle
adjust ing screw (2) using the Wire Gauge
09240-00010

Fis 5 17 Checkrry Lo1\'ercd Postion V39gJ

Secondary Throttle Valve Opening Angle
Hold the primary rhror e valve at rhe fully
opened posit ion, and inspeca if  thc

Fig 5)8 Checking yatve OpetingAngte Gl366
Fis 5-19 Adiusnns Fast |dte
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On Light Truck series

Disconnect the fast id le connect ing l ink

when the idle adjustment is perfortned

after instal l ing the carburetor onto the

englne.
Bend the fast id le connect ing l ink so that l t

$ j l l  b e  . o n n e . ' l ( d  l r c e l y  " f l e r  
p e r f o r m i n g

the idle adjLrstlneni

Unloader

Hold the thrott le valves at ful ly opened

posit ion, and apply the 45" angle Geuge

09240-00010 onto ihe choke valve'

Adiust the opening angle of the choke valve

(1) so that ii will open 30" for 2R and 27'

for 12R from the closed position by bend-

ing the fast idle cam follower (2) or the lip

(3) of the choke shaft

posi t ion wherl  the co holts ing is iurned

counterclockwise-

Fig. 5-20 Adiustins Unloader

Automatic Choke

T,he automatic chokc should be adjusted to

supply adeqLlate aiFfuel mrxture for engrne

start ing in accordance with the cl imat ic

condit ion, but general ly,  al ign the groove

o n  l h r  c o i l  h o u , i n g  w i t h  l h e  c t n l e r  l i n e

located on the thermostat case

At this time, the choke valve will be closed

f u l l y  a t  2 5 " C  ( ? ? ' F ) .
The variahon of one graduation on the

thermostat case is equal to 5'C (9"F).

To adjusi the choking etfect, turn the corl

housing counterclockwise to richen the

mixturc, and illrn the coil housjng clock-

wise to lean the mixture after checklng l f

the choke valve is closed from fully opened

Fis 5-21 Autoiatic Choke A.liustned B0lo7

High Speed Valve StoPPer l-ever

Adjust the unlocking motion of the stopper

lever by the bending the l iP of the slopper

l e v c r  s o  l \ a l  l h c  . e c o n d a r y  r h r o t t l e  v a l v e  i s

unlocked at the same time when the

secondary throttle valve starts to open.

Idle Adjusting Scr€\v

I  he rdle adju\r ing scrcw \hould bc correcl

ty adjustecl after the carburctor is installed

onto the engine, but for Pre_adjustment,
screw in the idle adjust ing screw unt i l  i t

seats sl ight ly,  then screw i t  out about two

and one-half of a turn
Do not screw in Lhe screw securely l f  the

l a p e r e d  c n d  o f  l h '  t r d l u ' t r n g  ' c r e w  i \

damaged, a smooth idl ing operat ion and

the vacuum are not obtainable

CARBURETOR on RT series

Removal
I  Remove the air  c leancr.

2 Disconnect the automatic choke stove
outlet pipe from the carburetor

3 Disconnect the accelerator link connect-
ing rod from the carburetor.

4 Disconnect the vacl lum pipe and the fuel
pipe from the carburetor

5. Remove the carburctor retaining nuts,

and rcmove the carburetor and the

accelerator bcl l  crank

G1367
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6 Remove the heat insulator from the
manifold if necessary

Disassembly

For disassembling and assembling the car
buretol, the Carburctor Adjust Kit 0924G
00010 together with the Carburetor Screw-
driver Set 0986G11010 should always be
ut rzed
Proper wrenches with ccrrect sizes should
be used, and the removed parts must be
thoroughly washed wiht clean gasoline or
carburetor cleaning solvent
The removed pa s should be kept in a
clean container to facilitate the assembly.

0 9 a 6 0 -  |  t o t o

Fit. 522 Cafiwetor Sttewdrirer Set 80108

1 Remove the pump arm retaining screw
(l), and remove the pump connecting
l ink (3) together with the pump lever
(2 )

,. Remove the fast idle connechng link (4).

3 Remove the sbw passage plug, and
remove the ai l  horn straight upward by
removjng the six retaining screws,

zl  Remove the pump damping spr ing.

5 Invert  thc carburetor,  and take out tne
stopper ( l ) ,  discharge weight (2) and the
steel ball (3)

I

Fig. 5-24 Steel Bull Reno'at 80t 10

6 Remove the four flange retaining scrpws,
and separate the main body from the
flange

Main Body Croup

7. Remove the stopper lever retaining
, c r e w ,  a n d  r e m o v e  l h e . r o p p e r  l e v e r  (
together with the stopper lever spdng

8 Renovc ,he high speed valve arrn relain-
rng nut, then remove the valve alm (2)
iiom the high speed valve shaft

Fi& 5-23 Connecting Links Renoval R0109 Fis.5.25 Lever & AmRenoval aol11
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1 2  1 3 1 4
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Fi& t26 Carbureror Cnmponents fot RT Seties Y5772
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' l  Choke shaft
2 Fast idle cam
3 Secondary small venturi
4 Fast idle cam sprjng
5 Venturi gasket
6 Thermostat case
7 Case gasket
I Choke valve
9 Valve retaining screw

10 Air horn gasker
1i Pump lever
12 Power piston spring
13 Air horn
14 Union gasket
'15 Union t i t t ing
16 Union gasket
17 Union bolt with strainer
18 Pump arm retaining screw
l9 Needle valve
20 Float
21 Power piston stopper
22 Float lever pin
23 Power piston
24 Pump ptunger
25 Power valve
26 Power jet
27 Pump damping spring
28 Weight stopper
29 Level gauge gasket
30 Level gauge glass
31 Level gauge clamp
32 Pump discharge weight
33 Ball  check retainer
34 Steel ball  ( intet)
35 Steel ball  (ourtet)
36 [/ain passage plug
37 l\4ain jet
38 Slow jet
39 Retainer r ing
40 Coil housing plate
41 Coil housing gasket

42 Coil housing
43 Piston connector
44 Fast idle cam fol lower
45 Vacuum piston
46 Sliding rod
47 Piston pin
48 Fast idle connecting l ink
49 Primary small venturi
50 Thermostatic valve cover
51 Thermostatic va lve
52 "O" ring
53 High speed shaft
54 Retaining screw
55 Shim
56 Stopper lever spring
57 High speed valve stopper lever
58 High speed valve shaft arm
59 Pump connecting l ink
60 Pump arm push spring
61 l\4a in body
62 Throttle adjusting screw
63 Adiusting screw spring
64 Thrortte shaft l ink
65 Adjusting screw spring
66 Primary throfl le shaft arm
67 Secondary throttle lever
68 Secondary thrott le return spring
69 Secondary throttle shaft
70 Fast idle lever
71 Fasl idle adjusting screw
72 Betainer r ing
73  Sh im
74 Body flange gasket
75 High speed valve
76 Flange
77 Secondary thrott le valve
78 Primary thrott le valve
79 Adjusting screw spring
80 ldle adjusting screw
81 Primary thrott le shaft
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9 Remove the small venturl re{alrung
screws (1), and remove the Primary
small venturi (2) and the secondary
small venturi (3)

B0l12Ing. 5-27 VenLun RemaYat

l 0  R e n ' o \ e  l l l e  ( h e . k  b a l l  r e l a . n e r  I

located at the bottom of the PumP
cyl inder.  and remove Ihe steel bal l  (2)

by inverl ing the rnain body-

FiE. 5-28 Steel RaIl Renoval v1860

111 Remove the slow jet This slow jet

can be removed witbout removing the
ail horn 1f necessary.

12. Remove the power valve using the
Power Valve wrench, and remove the
powerjei from the Power valve'

13 Remove the level gauge clamp (., '
glass (2) and the gasket (3) bv remov-
ing the two letaining screws,

l4 Remove the three thermostatic valve
cover retaining screws, and remove the

Fis. 5 29 Po\")et Valve RemoYal 801r3

valve covel, thermostatic valve (4) and

the "O" r ing (5 ) .
Do not disassemble the thermostatrc

valve.

Fig. 5-30 Thermostatic Vatve Remowl 801t4

15. Remove lhe pt imary and the secon-

alary main Passage Plugs (1), and re-

move the primary main jet (2) and the

secondary mainj€t with the gaskets'

s

2
I

B0l15
B0I16

Fis. 5 3l Main Jet Removal
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16. Remove the high speed valve retain-
ing screws, then remove the high
speed valve
Since the ends of the retaining screws
are calked, file off the calked po.tion
of the screw ends slightly b€fore
removmg.

Fig:532 Hith Speed Valre Remoeal BOIIT

l? Remove the retainer ring, and remove
the high speed shaft

Flange Group

18. Remove the idle adjusting screw (l)
and the throttle adjusting screw (2)
together with the screw springs.

2l Remove the primary throttle valve
(1) and the retainer nngs (2), and
then remove the prrmary throttle
shaft (3)
As the ends of the throttle valve
rctanmg screws are calked, remove
them after fiting off the calked por-
t ions of the screws,
Aho \ inre rhe adjusring qhim\ are in-
stalled onto both shaft ends for ad-
justment of the primary throttle shaft
thrust play, do not lose the shims

22. Remove the secondary throttle valve
(4) in the same manner as the primary
side. and remove the secondary Ihrol-
tle shaft (5 )-

Shim 2 |

cr f
I

19 . Remove the snap ring on the throttle
shaft link and the arm retaining nut,
then remove the throttle shaft arm
(3 )

Remove the lever retaining nltt, and
,remove the secondary throttle lever
(4) with the return spnng

FiE 5-34 Throttle SlEfi Ualves

Air Horn Croup

20.

23. Remove the pump plunger and the
boot.

24 Pull  out the f loat lever pin ( l),  and
remove the float (2), valve push pin

z

FiA 5 33 Screw & Lerer Remowl BOI18 Fit. J.35 Needle Valve Remoral v3997
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(3), needle valve push spring (4) and

the needle valve (5)' then remove tne

needle valve seat (6)

25. Remove the power piston stopper ( ' , ,

and remove the Power Piston (2) and

the piston sP ng (3).

Frg.5-36 Pou)er Piston Rercwl 1t3998

26. Remove th€ union fltting and the

union bolt with the stminer'

2?. Remove the three coil  housing retain-
ing scrcws, and remove the coil houy

ing. housing gasket and the housing
plate
When removing the coil housing, do

not deform the thermostatic bimeta!
col l

28. Remove the fast idle cam follower
retaining screws, and remove the fast

idle cam follower (l) and the sliding
, rod (2).

29 Remove the vacuum plston connector
retaining screw, and the choke valve
in the same manner as the Primary
throttle valve removal and remove th€
choke shaft.

e"
Fis. j"38 Aoke Shaft Retwat v4000

30 Remove the fast idle cam with the
cam spring from the choke valve shaft'

31. Take out the vacuum piston wlth the
connector.

nA t3g Voaum Piston Renoval V4001

32. Pull  out the Pistcn pin, and remove
the connector from the Piston.

33. Remove the thermostat case retarnrng
screws, and remove the thermostat
case and the gasket.

lnspection

Wash all the disassembled parts thoroughly
in clean gasoline, blow the air and fuel Pas-
sages and the jets with compressed ar to

FE. 5-37 Skdins Rod Reno'al v3999
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Wash the die-cast parts with a soft brush,
and wash and clean the carbon deposits
arolrnd the throttle valve
Never use a wire for cleaning the jets

Fig. Y0 Clanins Passages

lnspect the following items, and rf defe-
t ive, repair or replace the defective part/s

Air Horn Group

I Check the ah hom for cracks, scorcs,
clamaged threads and wom shaft bor€.

2 Check the choke valve for deformahor,
and ihe choke shaft for bend and wear

3 Check the power plston for wear, and
for proper operation 1n the housing bore.
Also check the power piston spring for
weakness and deformatton.

4. Check the float for deformation and
defective iabs, and also check for wcar
of the f loat lever pin hole, bracket and
the lever pin

5. Check the needle valve and the seat for
proper seating.

6. Check the strainer for clog and rust

Main Body croup

1. Check the body for cracks, damage on
the fitting surfaces, defectNe thrcads and
the jet fitting surfaces

2 Check the Jets for defect ive threads and
slot

3. Check the power valve for proper opera-
t ion. defect ive threads and other defecrs

4. Check the pump plunger for wear of rne
sliding surface. defechve leahter and
weak sprng

5 Check the pump damping spr ing for
weakness and defotmation

6 Check the discharge check ball for rust
and proper seat ing_

I Ch'ck ' l le I  ign .pr id vJhe for defor
rnat ion, end the shaft  for bend and wear

Flange Group

I Check the flange fo. cracks, damage of
f i t i ing surfaces and delect ive and wear
Also check for wear of the throttle shaft
bores and damage of the idle adjustrng

2 Check ihe throttle valves for wear and
deformation, and check for wear, bend
of the shafts and proper operation in the
i lange shaft  bores

3. Check the rdle adjusting screw for dam-
age of the threads and tapered port ton.

n8.541 Checkins ldle Adjusting
Screv,

v1873
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Assembly

Before assembling. c lean each part  wttn

gasol ine, and always replace the gaskets and

the packings upon assembly Al l  s l id ing or

rotating portions should be coated with

engine oi l ,  and be sure to check for proper

operation L after assembly

Air Horn Group

t.  Instal l  the thermostat case with the gas-

kei onto the air  horn-

Two crown head and one flat head

screws are utilized for installation of the

thermostat case, and the flat head screw

is instal led above the vacuum piston

2- Assemble the piston connector (2) onto

the prston ( l )  with the piston pin (3),

and instal l  the vaclruln piston into the

cylinder of the thermostat case

E:

Fip. 5 42 A\tenblins vacuum h\ton V40nJ' w0a4

3. Assemble the fast idle cam (2) and the

fast idle cam sprlng (3) onto the choke

shaft (1)

4. lnstall the choke valve onto the choke

shaft, and after checking for proper

operation, calk the retaming screw ends'

5 Connect the piston connector onto rne

choke  .ha f t  w r th  the  conn(c to r  re la in ing

6. lnstall the slidlng rod into the ther_

Fis.5-43 Assembli s Choke Shaft v400s

mostat case, and assemble ihe fast idle

cam followel onto the sliding rod

Fis. 5-14 Assenblins lnride of
Thermostnt Cdte

v4006

7. Assemble the coi l  housing plate'  gasket

and the coil housing onto the thermoslat

case wlthout damagmg the thermosiat

bimetal coil
Check if the choke valve operallon rs

satjsfactory before tightening the coll

housina retaining screws- The choke

urlve must be closed from the fully

openeal position when the coil houslng

is turned counterclockwlse
For the seihng posit ion ofthe col l  bous-

ing, refer to the Carbureior Adjustmenr

in this section

8. tnstall the union fitting (2) and
gaskets ( l) with the union bolt

together with the strarner.

the
( 3 )

9 Instal l  ihe power piston spr ing (4) and
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Fig. 5.45 AssembtinsCoil Housing v4007

the power piston (5) in lo thc power
plston cyl tnder.  end retain thcm with
the stopper (6).
After instal l ing, check i f  rhe power
piston movement is smooth

pin (3),  then instal l  the f loat (2) with
thc f loat lever pin (1)

Body Croup

Instal l  the high spced shaft ,  and instal l
the retainer r ing onto the shaft  end.
Next,  instal l  the high specd valve ad
just ing the instal lat ion posit ion of the
valve referring to the Carburetor Ad-
justmcnt rn this sect ion
After t ightening the valve retaining
screws. check the high sgeed valve for
propel opention, then calk the valvc
rerarnlng screw ends

Assemble the gaskct,  fuel  level gauge
glass and the glass clamp in order,  and
t ighten the retaining screws cvenly.

Instal l  the "C" r ing, ihermostat ic
valvc i rnd the valve cover

Main

l l

l 3

l4 Instal l  the high speed vaive shaft  arxr
( l  )  onto the high speed shaft ,  and in
stall the high spced r,alve stopper lever
(2) and thc spr ing (3)

Fig. 546 Fitting & Power hston
Assenbly

10. Instal l  the needle valve seat (6) wtth
the gasket, and assemble the needle

, valve (5), valve spring (4) and the push

v4008

Fig 5-18 Shaft Ann& Stopper
Let'et Assembly

R0t 19

15. Instal l  the p mary and the secondary
main jets and the gaskets, and instal l
each passage piug-
The primary main jet diameter is I 08
mm (0.043"), and the secondary main
jet diameter is 1.40 mm (0055")

V3997 16 lnstal l  the power jet into the powerFis. 5-47 noat Assemblr
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t '7

18 .

valve, and instal l  them onto the body
using the Power Valve Wrench

lnstall the slow jet

Install both Primary and the secon-
dary small v€nturies with the gaskets

Install smaller steel ball compared
with the other into the bottom of the
pump cyl inder, and retain i t  with the

check ball retamer.

Instal l  the idle adjusting and the throt-
ile adjusting screws with the screw
spdngs onto each Position

lnstall the throttle shaft link (2) onto
the secondary throttle lever (l), and

install them onto the secondary throt-
tle shaft through the return sp ng (3).

Install the fast idle lever (5) and fast

idle adjusting screw (6) wtth the screw
spring onto the primary throttle shaft
arm (4), t t len instal l  them onio the
primary thrott le shaft connectlng the

thrott le shaft l ink wtth the primarv

throttle shaft arm

l9

2 l

22

Flange Group

20. lnsial l  both prlmary and the secon-
dary thrott le shafts onto the f lange,
anal install each thrcttle valve onto the

shafts
The pnmary throttle valve h thinner
than the secondary throttle valve, and

both valves shauld be lnstalled under
thc shafts

Fas.549 Throtfle Valves AssemblY v4009

Adju.t th" position of the Primary
throttle valve by lnserting the shims
between the retainer rings of both
shaft ends and both ends of the shall
bore.
When inserting the shims, insert the
thick shim to the throttle shaft arm
side, and the thin shim to the other
side.
After installing both valves, check if
the valve wlll contact against the
thrott le bore comPletely when the
valves arc fully closed, then calk the

retaining screw ends

Fry. 5-50 Shalt Shim Assembtl c0t17

23

Fig. 5-51 Link & Am AssemblY BOI20

25 Assemble the mam body with the
gasket onto the f lange, and t ighten the
four retaining screws.
lhe  iwo  r c rew.  among  lhe  i ou r  re ld in -
ing screws provtded with the vacuum
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Fit-

31.

_10

29

t8 .

passages lbr the power piston and thc
vacLrum piston

l6 Inscrt  the stccl  bxl l .  d ischnrge weight
and the stopper under the punp jet

27 InsLal l  thc pump damping spring and
l i c  l l | n , p  p l J n f . f  u i r L o U .  d e f o f ' n i r r g
the plunger ieathcr,  and hold the
plungcr in i ts posi t ion

CARIIURETOR on Light Truck

Removal

i  Rcmove the intokc eir  con ector from
the air  hof l1

2. Remove the acccleretor ancl  the choke
wires from the carburetor

3. Disconncct the fuel  pipe and the vacuum
pipe from the cnrburetor.

4 Remove the cirrburetor retaining nuts,
and remove thc cerburetor.

Disassembly

f o r  d i \ " , \ ( t n b l  n !  - 1 d  
" . \ ( m b l t n p  t l r (  c i r -

buretor.  use the ( 'arburetor Adjust Ki t
09240-00010 together wrth the Carbureror
Screwdriver Set 09860 I1010 which arc
ut i l izcd on thc carbu.etor on R'[  ser ics.
Also the same procedures tnd prccaut ions
prcscr ibed for rhe RT serics should be
adhered.

I  Remove the puinp arm reLaining screw
(l) .  end rcmove the pump connect ing
l ink (3) with the pump lever (2)

2 Remove lhe fast id le connector (2,/ ,
pr lnary rhrott le return spr ing (5),  throt-
t le connect ing l ink (6),  accelcrator lever
rod (7) nnd the accclerelor l ink support
( 5 )

Asseluble the r i r  horn onto
body

Instal l  t l )e slow passage plug
gasket and thc plunger boot

tne maln

with thc

Connect the puolp connect ing l ink
( l)  onto the thrott le shaft  arm (2)
and lhe pump lever (3),  and insral l  the
pump lcver onio the air  horn

5-52 Punp Levet & Link Asembty B0t2l

Instai l  the fast id le connect1ng l jnk.

Instal lat ion

1. Follow the removal procedures in the

After the engine is warmed up, check
the fuel level and the f lrel leaks, then
perform the idle adjustment referring to
to the Engine Tune-Up sectlon

Fig J.53 Connecnns Links Renowl 80954
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B

%,'@

24 2 32 B2 93 0 2 7 2 6 2 5 2 2

3 Choke l*ersPrinq gu!.ro
4 Choke valve relief sp.ing
5 Chokevalv€ return spring
6 Chokc shaft adapter

13  Un lo .  bo l t  w /s t ra iner

16  F  oa t  lever  P i .
1?  PumP P!unser
18 Leve qausec lamp
19 Lasl gause g ass
20 Levelgauge gasket
21 Main Passase Pl!s
22 Primarv marn Jet
23  PumP damPlnssPnrq
24 Check ba I reia'ner
25 Steel ba | (in!et)

26  s reerba l l  (o ! t  ed

fig. 5 54 CLrbwe,or Com?anetlts No

2a P!mp dGcharqe w€'shr
29 Dis.h6fgeweighistoPPer

31 Pr imafv  smal r  ven tua
32 A ting

34 Thermo$aticvalve
35 Thermonaric varve cover
36 SecondarY small venlLn

v6959
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1 High speed valve a.m
2 Stopper lwerspring
3 High speed valve stoppor lever
4 Hrgh speed v5rve sh6fi

6 Adelerator lever rod
7 Acceler.tor link sopport

9 Pump arm *t Erow

1l  Pump co .nec t ins  In rk
l2 Body flange qasket
13 Secondary throtle shaft

r5 Primary throltle shart
l6 ldle adjusiing srew
17 ldre adjusrins sf€wsprinq

19 Pnmary throtne va ve
20 Sscondary thrort e valve

Throft r. connecting link
Prim.ry rhrottle shaft am

Fast idle connectins link
Primary threnle return sprinq
Throttle adiu$ing .crew sprinq
Thrortle adiustins*ew
S€condary throlde lder

Secondary nlrotle return spnns

21
22
23
24
25
26
21
2A
29
30

Fig. 5 55 Cltburctor Conponents No 2 on RH Seies Y6964

3.
by

Remove the slow passage plug, and
move the air horn straight upward
rernoving the six retaining sdews

4. Remove the pump damping

5 Invert the carburetor, and take out the
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s t o p p e f  ( l ) ,  d i s c h . r t s e  w e i g h l  ( l )  r n d

the stcel  bal l  ( .1)-

FiE. 5 56 Stecl Roll Remotdl R09'l

6 Remove the lbur f lange retaining

screws, and separate the main body

from the flange

Main Body Group

7 Remove the stopper lever retalnlng

screw) and remove the stopper iever
( l )  together with the stopper lever

sprrng

8 Remove the high speed valve retaining

nut.  then remove the valve arm (2)

from high speed valve shaft.

5:;:--',
FiB. 5-58 Ventun RemaYdt

Fig. 5 59 Steel Rall Remordt

locrted at rhe bottom of the Punlp
cy|nder.  i rnd renlovc the steel bel l  ( l )

by invertrng lhe maln l roclY

y Iu60

8 0 1 1 2

l'ig.

9 .

5 57 Le,et & Arn Remornl ROl I ]

Remove the smal l  veniur i  retaining

screws (1),  and rernove the pr l lnrry

smal l  ventur i  (2) and the secondary

smal l  ventur i  (3)

Remove lhe check bal l  retainer ( l )

I  I  Remove the slow jel  fhis slow jet

can be .emoved without removing the

at horn i f  necessary

12 Remove tbe Power valve usrng lne

l 0 I"ig 5 60 Povr Vulve Rcnoral Il0t l3
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14 Remove the three thermostat ic cover
retalnjng screws) and rentove the
valve cover,  thermostat ic valvc (4) and
the "O" r ing a5)
D o  n o l  J ' ' J \ . e n t b l c  l h e  t h <  n o \ t a l i c

Power Valve Wrcnch, and remove tue
powcl jct  f ronr the power valve

l3 Renove the level gaugc clamp ( , ,
glass (2) and the gasket (3) by renrov-
ing the two retxining screws

are calkcd. fr le off  the calked port ions
oi the s(rrew ends sl ight ly bcfore re-
novrng

5-61 Scrcws & LeLrs Renowt

15 Remove ihe pr imary and the secon-
da.y main passage plugs ( l ) .  and re-
movc the prnnary mrin jet  (2) and thc
secondary rn! in je1 togcther with the
gaskets.

I  t . 2  3

Fig 561 Themostat,c Yalve Removal

ftg 5 62 Mon Jet Removal

Fig 5-63 Hith Speed valve Removal lt1l17

l7 Relnove the retainer r ing. and remove
the high speed shaft

Flange Group

l8 Remove the idle adjust ing screw ( l )
and the throl t le adjust ing screw (2)
with the screw sl)r ings

19 Remove the snap ng on the thrott te
Shaft  l ink and the arm retalning nut.
then remove the thrott le shl f t  a.m
(3) and the fast id le Icver (zl)

20 Remove the lever rett in ing nut.  tnd
.cmovc the secondary Lhrott le lever
(5) with the return spr ing_

B0 4

R0l t5
BAI t6

Removc the high speed valve retr intng
screws. then remove the high speed

Sincc the ends of the retaining screws

80955

Remove the pr irnafy thrott le valvc
( I  )  . rnd thc ret iner. imgs (2),  and then
rernove lhe pr 'ma.y thrott le shaft  (3)

FiE.

2 l
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Shim 2 |

As the ends of the thrott le valve re

taining screws are calked, remove

them after filing off slightlv the calk

ed portions of the screws

Also since the adjusting shims are m

stalled onto both shaft ends for the

aaljustment of the primary thrctile

shaft th.ust PlaY, do not lose the

shims

22. Remole the secondary thrott le valve

(4) in the same manner as the primary

side, and remove the secondary throt-

tle shaft (5).

<=t
I

Shim

Fig 5 65 Throt e Shafts & vdl|es

Air hom C'roup

23. Remove the PumP Plunger and the

boot.

24. Pul l  oul  lhe f loeL lever pin I  I  I  and re-

move the f loat (2),  valve Push Pin (3),
' needle valve push spring (4) and the

n e e i l l e  ! a l v e  ( 5  r .  t h e n  r e m o \ e  I : r e

needle valve seat (6)

25. Remove the powerpiston stopper (1),

and rcmove the Power Piston (2) and

the piston spr ing (3).

j"67 Power Hston Removal 80956

Remove the union fitting and the

union bolt with the strainer'

27 Remove the choke valve in the same

manner as the primary throttle valve

removal, and remove the choke shaft

Inspection

Inspect all drsassembled parts accordrng to

the Inspeclion procedufcs on lhe R I teri" '

in this section.

Assembly

Before assembling, clean each pa with
gasohne, and always replace the gaskets and
the packings upon assembly
All sliding or rotating portions should be

coated with engine oi l ,  and be sure to

check for proper operation after assembly-

Air Hom Group

I Instal l  the choke shaft and the choke
valve, and after cheking the valve for
proper operatlon cdlk lhe relaining
screw ends to prevent them fiom loosen-
rnc

Fic

26

v1876

2

Fis 5 66 Needle YolE Renovat v3997



FUEL SYSTEI\4 - Carburetor on Light Truck 5'31

I

2 Instal l  the union f i t t ing, gaskets and the
union bolt with the strainer

3 Instal l  the power piston spring and the
Power piston into the power pisLon
cylindcr, and retain them with thc stop'
per
After instal l ing, check if  the power
piston movement is smooth

4 Instal i  the needle valve seat (6) and thc
gasket, and assemble the needle valve
/5 ) .  va l ! e  sp l | ng  r4 r  and  l he  push  p in
(3), thcn instal l  the f loat (2) with the
l loat lever pin ( 1).

Fit 5-68 noat Assenbly v3997

t?

Frs. 5-69 Cruse Glass &
Thetmostatit Yal"e Arsemblj

Fis. 5-70 Shaft Arm &
Stopper Lever Asembl!

B0l14

R0119

I I  lnstal l  the pr imary and the secondary
m : r J n  i i r \  w i r h  r h e  g a \ k c t s ,  a n d  i n s t a l l
eacn passage ptug

12 lnstal l  ihe power Jet onto the powe.
valve, and install them onto the body
using the Power Valve Wrench.

13 Instal l  the slow jet.

14. Instal l  both pr imary and the secon-
dary smal l  ventur ies with the gaskets

l5 Instal l  the smal ler steel bal l  of the two
steel bal ls into the bottom of the

z

Main Body Croup

? Instal l  the high speed shaft ,  and instal l
the retainer r ing onio the sh. l f t  end
Next,  inst2l l  the high speed valve adjust
ing the instal latron positron of the high
speed valve referring to the Carburetor
Adjustment in thls sect ion.
After t ighiening the valve retaining
screws, check the valve for proper opera-
t ion, ihen calk the valve retaining screw
ends

8. Assemble the gasket (1), fuel level gauge
glass (2) and the clamp (3) rn order, and
tighten the retaming screws evenly.

9. Insial l  the "O" r1ng (5),  thermostat ic
valve (4) and the thermostat ic valve

l0 Instal l  the high speed valve shaft  arm
r l )  o n l o  t h c  h r g h  . p e c d  \ h r l r ,  a n d  i n -
stall the high speed valve stopper lever
(2) and the retutn spr ing (3).
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pump cyl inder.  and retain i t  wr ih the

check ball retalner.

Flange Group

16. Instal l  both pr imary and the secon'

dary shafts onto the f lange, and instal l

each thrott le valve onto the shal ls

The primary throttle valve is ihinner

than the secondary throttle valve, and

both valves should be installed under

the shafts

FiA 5-71 Throttle Valves Assembly V4009

17. Adjust the posit ion of the pr imary

thrott le valve by insert ing the shims

between the retaining rings of both

shaft  ends and both ends of s l taf i

bores
When insert ing the shims, insert  the

lhick shim to the thrott lc shaft  a.m

side. and the thln shim to the other

After instal l ing both valves, check i f

the valve w l  contact against the
r f ' o r r r i  I ' o r c  , ' o r p l . l c l y  w h c n  r L r e

valves are ful ly c losed, and calk the

rctatnlng screw enos-

I t  Instal l  the idlc adjust screw wi ih the

screw sprlng

Instal l  the throi t le shaft  l ink (2) onto

the seconda.y thrott le lever (1).  and

instal l  them onlo the secondary throt-

I le shaft  through the return spr ing
( 3  ) .

Instal l  the fast rdle lever (5) and the

thrott le adjust ing screw (6) wjth the

screw spring onto the prlmary throttle

shaft arm ('1), then install them onto

the primary throttle shaft connecting

the throttle shaft link with the prl-

mary throtile shaf-t arm.

19

20

Fis. 5 73 Link & Am AssenblY R0955

21 Assenble the main body with the
gaskct onto the f lange, and t ighten

the four .etaining scrcws

22- Insert  the steel bal l  discharge weight

and the stopper under the PumP Jer

R e t a i n i . g  F i n g  S h i m

Fis. 5 72 Shllt Shns AssenbLY

23 Instal l  the pump dampng sprrng and

the pump plunger without deforming
the plunger lcalher,  and hold the plun

gcr in i ts Posihon.

24 Assemble the air  horn onto the lnain

GauT body
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Fit.

21.

25 lnstal l  the sbw passage plug with thc
gasket and thc plunger boot

26 Instal l  the fast id le connector ( l ) ,  ac-
celerator lever rod (2),  accelerator l ink
support  (3).  pr imary thrott le return
spring ( .1) and the thrott le connect i l rp
l ink (5).

5-71 Links Assenbu 80954

ConnecL thc pump connect ing l i ;k
(  I  )  onio the thrott le shalt  arm (2) and
the pump leve. (3),  then instal l  the
Pump lever onto the a[ horn

Solenoid Valve

To preyert  enginc running on. the solenoid
v d l v e  h e \  b r e n  i n . r a l t ( d  o r r o  l h c . r ( . t r i -
tor.  so as to further close the Lhrott le valvc

FiB. 5-75 Pump Levet & Link Assembly 80957

Installation

I Fol low the removal procedures in the re-

I  A f r e _  t l  c  e n g . n e  r .  s a r m c d  r p .  c h e c k  r n e
f u e l  l c \ c .  . r n J  h c  t r e l  l e a k \ .  r h e n  p e F
form the idle adjuslment refelring to the
Engine Tune Up sect ion

against idl ing posit ion
switch is turned off and
roo IeIu l l ls ,

Throttte shaft

when the ignition
ihe solenotd valve

Throttle adjusiing screw

Low idle adjustins screw

PBODUCTION EFFECTIVE: From Engine No. t2R-0000001 (February, i97t)



FUE L SYSTEM

IDLE ADJUSTMENT PROCEDURES

Ig
)

l. Warm up the engine sutTiciently-
2 Adjust ihe engine idling revolution to 550 I 50 r p rn- by throttle adjust screw (Newlv

instal led part)

3 Disconnect thc wire hafness tcrminal of solenoid valve and check if the idling revolution

falls below .tr00 r.p.n1 or the engine stops

Adjust the low idle adjusting scrcw, if necessary, as lbllows

An;ther method is to turn low idle adjusiing scre\{r clockwrse, uniil the engine idlc

revolution jncreases, anal then tLrrn back thc low idle adjusting screw to I /2 tur'

NOTE:
l.The throtile adjusting screw is a newly installed p.lrt, which controls the engine idlmg

revolution, also, the low idle adjust scrcw is the fomer throttle adjust screw, which

prevents the throtllc valve from closing completely

2 Pleese note that there is somc changc in fomler engine starting and also avoid

nrisinterpretation of poor engine stariing from the user To start the englne, please turn

on the ignition key, while stepping gradually on the accelerator pedal to lrn ihe starter

When run the starter, it rs unnecessary to step on the accelemtor pedal

1 Low idle adiusting screw
2 Throttle adJusting screw
3.  Solenoid valve wire harness

Igniiion switch Ttuottle adjusting l/)w idle Throttle Engine rpm

ON ZrV 5 5 0 1 5 0

ON

(D$comcct solenoid

* Below 400 (Also
possible when ensrne
$ at stop)
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FUEL FILTER (2R)

Remova.l

L Disconnect the inlei and the outlet hoscs
from the union fithng of the filter.

2. Remove the firel filter assembly ftom the
support by removiru the filter retaining
nuL

Disassembly

Loosen the filter bowl ba nut, and remove
the filter bowl, sprmg, element and the
gasket.

Inspection

Wash all the parts with clean gasoline

I If the element is defective or excessively
dirty, replace the element

2. Check the body and the bowl for cracks,
damage and deformation.
If defective, replace as necessary,

FUEL PIJMP

Fig. 5-77 Fuel Filtet Components Y7686

Assembly

Position the new gasket, element and
spring correctly, and assemble the bowl
the bowl bail, then tighten the bail
securely,

Inslalla tion

Follow the removal p.ocedures in the
verse order,
Aft€r mstallation, operate the engine and
check for fuel leak.

1 Fuel fiker sqpport

7  Fue l f i l te re l€ment
I El.mantattachinqspring

the
and
nLrt

Fig. 5-78 (loss Secnonal View ot Fuet hnD cr774
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Description

The fuel pump is of a diaphragm type'  and is composed ol  the inlet  and out lct  valves'

d r a D h r - s n .  r J . k r r  J I m  u p p c t  a n d  l o w e r  b o d r - '

i r r"  i " , ru"""r  Jnot 'on oi  i t  *  (rml lral t  rctuates the 'ocker arm which in turn converts rnto

the reciprocation of the diaphngm

This diaphragm movement draws the luel

specified pressure and volume to mcet

buretor

Specif icat ion:

FUEL SYSTEM Fuel PrtmP

l  v p e
Del ivery capacity

Dcl ivery t .essure

into the pump. and also del ivers out the fuel  with

the req ircment of the cngine ihrough the car

Diaphragm
Over  1 .0  l i t e r / rn in  (106  US q l t l n in  088  lmp  q ts /mrn )  r t

1.000 rprr of crmshalt
0  22  . ' 0 .32  kg i  cm:  (3  I  -  4  5  Ps i )
Over ,+00 mmHg ( i5 7 inHg)

1
2
3

5
6

3

r o

1 2
t 3

l 5

t 9
20

@D

Fue lpump  cove r  gaske r

Oi seal Packrng re16rner

0@@

Fis. 5 79 Fuel Pultp Co,llonenLs G2018



FUEL SYSTEII4 - Fuel Pump 5.37

Removal

I  R e n o r e  t t r e  e n g i n c  u n d e f  . o v e r  o n  R l l
sefles

) plpe

Fis. 5 8u Valvcs Renovdl

move tnc rocKer arm,
arm spnng_

l ink and the rocker

Disconnect the inlet hose and outlet
l iom the punp

Remove the pump retaining bolts,
remove tbe pump assembly

Discssembly

l .  Remove the upper body rctaining scfews,
and remove the upper body from the
lower body.

2 Remove the vr lve retainer retaining
screws. and remove the retainer,  valves
and the packings.

Fig. 5.81 Dnection ol hn Renoval V3991

lnspecfion

Wash al l  the pa s in clean gasoltne, and
blow the passages with comprcssed air
Check the fol lowine i tems, and rf  defect ive,
replace as necessary,

I  Check the cover and the body for crtcks.
delect ivc threads and worn pin holes_

2 Check the diaphragm for tear and wor!
pul l  rod

3. Check the valves for proper operahon

4 Check lhe \p| |ng tor weikners and cor-

5 .  a h e c k  t h r  r o c k e r  a r m .  l i n k  a n d  r h e  p i n
ior wetr

Assembly

Always replace the gaskets wi i l l  the new
grskeis upon assembly

1 Place the rocker arm and the l ink inro
th( lowef body. , jnd holJ I  hcin Ir  f tJ ir

2.  Instal l  the rocker arm pin from none-
serrat ion sidc of the pin. and inslal l  tne
rocker arm spring onto the rocke. r f ln
locator on the rocker arnl

3 lnslal l  the oi l  seal packing retainer.  oi l

v3990

3 Remove the pump cover retaining
screws. and remove the puinp cover and
t lre gasket from the upper body.

4 Press down thc diaphragrn into the pump
lower body. and unhook the diaphragrI
rod from lhe rocker arm l ink. then rc,
move the diaph gm lrom the lower

5 Remove the diaphragm
spring retainer,  oi l  seal
oi l  scal  packing retainer.

6 Drive oul thc rocker arm
serrat ion using a blunt

spr ing, oi l  seal
packing and the

pin towards the



FUEL SYSTEM - Fuel PumP

seal packing. oi l  seal spr ing retainer and

the diaphmgm spring onto thc Lowcr

body.

4. tnstall ihe diaphragm, and hold it in the

p u m p  l o w c r  b o d ) .  l h e n  h o u k  l h r  , l i r ' -

phragm roJ onlo lhe rocker arm l in l

Fig. 5-82 Diaqhnsm AssanblY v3992

5. tnstall the cover with the gasket onto the
upper body.

6lnstal l  the packing and the vaives cor_

f ( \  t r y  I n l r  L n e  u p p e l  b o d !  i l \  
"  

o \ \  n  i 1

f igure 5-83. and secl l re the valves with

the valve retainer and the screws.

7. Assemble the upper body onto the lower

body jnsuring that al l  secu ng scrcws
pass ihrough the holes in the diaphragm

without tear ing the fabic,  then t ighten

the screws evenly and securely

8 Check the pump fot proper operat ion

Installation

Fol low the removal

Always replace the
gasKels

procedures in ihe re-

gaskets with the new

After instal lat ion, operate the engine and
check for fuel and oil leaks.

Performance Test

l Disconnect the fuel pump outlet pipe

anal connect a pressure gauge onto the
pump outlet fitting

2. Operate the engine, and measure the
pump delivery Pressure
lf lhe prc\\urc doe\ lrol mecl the speci
fied pressure, replace the diaphragm
sprrng
DeLvery pressure:

022  -  032  kg /cm '1
(3 .1  -  4 .5  Ps i )

Fis. 5 83 Poitionins Inlet &
Outlet Yalres

v4766

t
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FUEL TANK & FUEL PIPE

F'

Fig. 5-84 Fuel Tank & pipe Cotnponents on Bt Seies

c

G
e

Fiq. 5-85 Fuel Tank & PiDe ComDonenE on RY Sel[es



5 40 FUEL SYSTEIVI - Fuel Tank & Fuel Pipe

i:'t:\- \ *

6 Fue l in l€ rupper  PrPe

a In le l  p rpe .onnector

Fi!- 5-86 Fuel Tank & Pipe Components on RHI]V B'G&l5BBSenes G3846

Fis. 5 87 FueL Tank & Lpe G,nponenLs an NIta Senes B8A7



FUEL SYSTEM - Fuel Tank & Fuel PiDe

Fuel Tank Removal

I Draln the fuel, and disconnect the fuel
pipe l iom the luel  tank.

2 Removc the fuel sender gauge cover, and
disconnect the gauge wire

3 Remove the tank cap, and aemove ane
inlet pipe shield from the tank inlet prpe.

4 Remove the fuel tank rclainmg bolts,
r n d  r e m o v e  ( h e  f u e l  t a n k  a s s e m b l y .

N o t e :
The fuel tank upper panel acts as a floor
of the car. Therefore, when installnrg,
use a sealer with water resistance aDd
non-drying qual i t ies between the body
and the installtng surface of the tank ro
prevent water or dust ente ng into the
comPartment,

5 Remove ihe fuel  sender gauge

lnspection

I Inspcct the firel tank lbr cracks, cor-
rosion and leak.
l f  any defect is present.  repair  or rcplace

2 Check the fuel  hose or pipe and unions,
and if defechve, replace as necessary.

3. Water and dust accumulat ion in the fuel
tank will cause malfunction of the carbu,
retor, fuel filter or the fuel pump.
I f  ihe accumulatron of sediment in the
fuel tank and the fuel filier is excessiv€,
the fuel tank should be removed and
flushed, and the fuel pipe should be

Installation

Follow the removal procedures in the r€-

F u e l  l i n e .  m J . l  b e  ' ( c u t e l y  l a s L e n e d  i n
posrhon with the clamps, and al l  connec-
hons should be tightened securely
To prevent fuel leak, use a liquid sealer
wlth fuel-proof qualities for the installing
surface of the sender gauge if necessary,



FUEL SYSTEM - Air Cleaner

AIR CLEANER

C>

fl
l l
I

Fis. 5-88 Atu Ctennet Components on RT & RN SPti's G3128

qg)

I Intake arf connector

Fis 5-89 Atu Aeaner Components on RH Seies c3808
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ou ,.no )li, 
"r** 

r-*ale ^ c,n Ry seies

Instruction Tips on Felt Element:
1. For cleaning the eienrent with compressed al l ,  b]ow out i iom the insicle toward theoutsrde wlth low pressure air

3 .

2 I f  the element is spoi led with oi l  or fat ,  wash with a soft  soap or clean gasol ine, and dry
i t  thoroughly.
I t  is recommended that the washing of the element should be perlbrned only thr lce

Never wash the element wjth a clcaning solvent except with clean gasol ine or warer. with soft soap

If^the element is washed, i t  may discolor,  but the f i t t rat ion eff ic iency wi l l  nor oeaffected.

Instruction Tips on Paper Element:
l- For cleaning the elemenL wtth compressed air, fol low the same

element type as prescribed above

2. D-o not wash thc element with any solvent or soap and water.
l f  the element is excessively dirty, replace the element

FUEL SYSTEM- Air Cleaner

procedures on the fc l t



5.44 FUEL SYSTEM - Accelerator Linkage

ACCELERATOR LINKAGE

G3809Fig. 5-gI Accelaator Linkzge Conponents on RT Se es for RHD

de.; O''i,.-|1 .
I _ -,:

accelerator wre clamp
AcceleBtor lleribl€ wrrc
Accelerator stopper channel

G3810Fis. 5-g2 Accelerator Linkage Components on RT Series for LHD



FUEL SYSTEM - Accelerator Linkage

1
2
3

5
6

a

F

Accererator f/exibte wirc

lD@

c3812Fis. 5-93 Accele.ato, Linkary Components on RH Seires fot RHD

Description

Disassembly of the accelerator linkage is self-explanatory.
srmple.

Assembly procedures are equally

l h e  i n s t a l l r t l o r  p o s i l i o n  o f r h e  w i r e  c l a m p
the pedal stopper bolt  on RH series

When.assemblmg, l lrb cate the sl iding or rotating port ions with mult ipurpose grease. Atterassembling, recheck the accelerator pedal for smooth operation, and check i; the throttte
l"ll:: i.l?lj 

sufficien y fu[y, op_ened wten the accelemtor p"jut ;, a"p..r..a ul tl" *ry.I or\ rs very es\entlat to obtain rhe ful l  peflor.n"nce ol Lhe engirc

I f  necessary, adjust the pedal stroke by adjust ing
located on the rocker arm cover on RT series, and



LUBRICATING SYSTEM

6-l

6-2

6-2

6-3

6-5

I

DESCRIPTION

OIL PUMP . .
Descdption
Remova l  , .
Disassembly .
Inspection & Rapair
Assembly.
Instal lat ion . .  .

O IL  F ILTER . .  .  . . .  6_5
Desc  p t i on  . .  . .  6 -5
Remova l .  - . .  . .  . . . .  6_5
D isassemb ly .  . . _  . .  6_5
Inspection . 6-5
Assemb ly . .  . . .  6 -6
Installation. 6_6
Oil Filter Element Replacement _ . 6_6

MEMORANDUM



LUBRICATING SYSTEM - DescriDtion

DESCRIPTION

FiC. &l 2R-EnEne Lubnca ng System Y5512, G0842

The lubricating system utilized on the 2R, 12R engine is of an all forced-feed and
partial-flow filtering type insuring positive lubdcation, and the lub cating chcuit is as
shown in the above illustration

The oil discharged from the oil pump divides into two flowing circuits; one enters into the
cylinde. block oil hole, while the other enters into the oil filter which returns to the oil Dan
through the check valve after filtration

As the o filter is of the partial-flow filtering type, the filter cap is provided with the check
valve to prevent the orl pressure in the engine internal components from decreasing less than
the specified pressure when the engine is operating at low revolution. Therefore, the oil
pressure is regulated by the relief valve provided in the oil pump to the specified pressure

The oil reaching the cylinder block oil divides into three different d irections; engine front.
center and the rear sections. The o reachtng the front section lubricates the camshaft
No 1 bearing and the crankshafi front bearings After lubricating the crankshaft bearings,
it lubricates the connecting rod No 1 bcarrngs through the oil passage provided within the
crankshaft, and also sprays from the oil nozzle to the timing gears for lubrication The
center section oi l  lubricates the camshaft No.2 bearing, distr ibutor drive gear and the
crankshaft center bearings, and after lubricating the crankshaft center bearings, the oil
lubricates the connecting rod No. 2 and the No. 3 bearings. The rear section oil lubricates
the camshaft No. 3 bearing and the crankshaft rear bearings, and after lubricaiing tbe crank-
shaft rear bearrngs. ihe oil lubiicates the connechng rod No- 4 bearings A part of the oil



LUBBICATING SYSTEM Pump

which lubr jcated the crmshaft  No 3 berr ing. t ravels intermit tent ly through the oi l  holc 1n

the cyl inder block rnal the cyl indcr head to the valvc rocker suppof i  No 4, and this

lublcatcs the vir lve rockcr shaf1. and then f lows ouL ol  the rockcr anrs
The oi l  whlch lub. icated each of the connect ing rods sprays onto the cyl inder wal ls and the

prsbn pins l iom the holes localed at the connect ing rod larger end Lrpper

OIL PUMP

Description

The oi l  pump is of a trochoid type. and is
d f l ! c n  o y  l h c  d i ' l f i b u r o r  \ l " a f r  $  i i r  i .
engaged with the carnshaft  Therefore, the
J e l i v .  f y  q u d r r r y  , , f  t r r c  o i l  p u n r p  ! r l l  I n
crease in proportiorl to the cngrne revolu-
t ion
When thc engine is operated at high re-
volul ion, the oi l  p.essure wi l l  increrse

above thc speciflcd pressurc For thN

reason. the oi l  pump is providcd with a

rel ief  valve wrthin the oi l  pumpcovcrlo regulate the oi l  pressurc

The oi l  drawn in from thc strainer is del ivered to the oi l  f i l ter and the cyl inder oi l  hole by

the arrow mark shown in the figure 6 2
The del ivery pressure beconles to 37 - 4 I  kg/crn, (525 -61 2 psi)  in relat ion to thein-

crease of the engine revolut ion. which opens the rel ief  valvc. and the oi l  wi l l  be by passed

from the out let  srde rnto the inlet  s ide to regulate the above spcci f ied pressure

Fig 6 2 Reliej Vtbe operatian G0843

Specification:

Tvpe
Dclivery quantity at oi l  temperature

r00"c (2r2 'F)
Usins oi l  '  SAE30

Relief  valve operat ing pressurel
a t  o i l  r e r r p e r r t u r e  1 0 0 " C  ( 2 1 2 ' F )
at 2.500 rpm

Removal

I  Drain thc cnginc oi l

2 Remove the oi l  pan

3 Rcmove the oi l  purrp out let  pipe

4 .  R c m o v c  l l r c  o , l  t u m p  ! \ i r l  l  ' r  \ l r i r i n e l

Trochoid
Over  1 .7  l i t e r s  (1 .8  US q ts ,  1 .5  lmp  q ts )
per minutc ai 300 rpm & at orl pressure of
2 kg/cm, (28 4 psi)
Over 19 l i ters (20 1 US qts, 16.7 tmp qls)
per minuLe at 2.500 rpm & at oi l  prcssure
of 3 kg/cm, (42 7 psi)
Starts to open at 3.? - 43 kg/crn'?
( s26 -6 l . 2Ps i )

Disassembly

l. Remove the orl straincr

2. Remove the rcl ief valve plug from the oi l
pump covcr. then t?&e out the rcl icf
valve spring and the rel ief valve

3 Rcmove ihe purnp cover, and rernove thc
cover packing. drive rotor rnd the driven



LUBRICATING SYSTEM - Oil Pump

Fis.6-3 Oil tump Companents

4 Body reEining bott
5 Pufrp coverqasket

7 C.os recess hexagon bo t
I  S t ra iner .e ta in ingbot t

13 Relrefvatve sp.rnq

18 Oil pump ouiot pipo

y5513

29  ' 70  to  29 '74

40.53 to 40.56

Inspection & Repair
Wash al l  thc parts in clerning solvent, and
check the fol lowing items.

L Check the oi l  pump roto. shaft for
excessive wear and scores.
If necessary, replace the shaft

Fia 64 Checkins Rotor Shatt v3188

2 Inspect the drive rotor and the driven
rotor for excessive wear and scores If
defective, replace the rotors as a set

Drive rotor diameter is
mm (1 .170  -  L172 " ) .
Driven rotor diameter is
mn  (1  597  -  1 .598" )

3Inspect the t ip clearance between trs
drive rotor and the driven rotor.
The clearance should be within 0 07 ,
0.12 mm (0.003 - 0 005"), and if  rhe
clearancc exceeds 0.2 mm (0 008"), re-
place the rotors as a set.

"i;

Fig: 65 Checkiry Tip Cteamnce v3189
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4. Inspect the side clearance between the
rotor and the installing surface of the
pump cover
The clearance should b( wllhin 0 01 -

0  09  mm o r  0  0012  to  0  0035"
If the clearance exceeds 0 15 mm
(0.006"), replace the rotor ana!/or the
pump cover.

Fia 66 Checkins SAe Aarunce V3190

5 Inspect the body clearance between the

d ven rotor and the body The clear-
ance shoutd be within 0 l0 - 016 mm
(0.004 - 0.006") If  the clearance
exceeds 0 2 mm (0.008"), rcPlace the
body or the rotor set.

@eafi?)

Fia 6-7 CheckingBody Aeannce V3I9l

6. Check the relief valve for proper fit' oil
passage for clog and the sliding surface
for scores,
If defective, replace the relief valve
Also check the valve spiing fol weakness
and damage, and replace as necessary

Relief valve spring specification:
Free length

Instal led length

lnstal led tension

470mm
(  L85 r . )
36.8 mm
(1 .4s" )
5 .99  -  6 .59  kg
(13  2 -  14 .5  l bs )

frE 6-8 Checkins Relief Valte v3r92

7. Check the PiPe and other Pa s lor
caacks and damages, and check the
strainer for clog and damage. Replace
if defective

Assembly

Follow the disassembly procedures in the
reversc order, and after assembling, per-

form the delivery test of the oll pump ac'
cording to the fol lowlng easy method-
Submerge the oi l  pump inlet pipe into the
engine oi l ,  and rotate the rotor shaft with a
screwdriver unhl the oil is pumped out
from the outlet Port.

Fig. G9 Oil Punp Test v3193
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At this time, the rotor shaft should rotate
smoothly and lightly.
Nex t .  p lug  the  ou l l eL  po r t  w i rh  rhe  f i nge r ,
and rotate the shaft continuously- lf the
oil is pumped out counteracting to the
prssure of lhe frnger. the oi l  pump is
satisfactory.

Installation

l.Instal l  the oi l  pump and the outlet prpe,
and tighten the oil pump retainmg bolt
ro 1. '7 - 2.3 m-ks (12.3 - 16.6 ft- lb)
torque,

2. Install the oil pan with the new gasket,
and trghten the bolts to 0-4 - 0 7 m-kg
(2.9 - 5.0 ft- lb) torque

3. Fill the engine oil to spec ied level

OIL FILTER

Description

Fit. 6-10 c}oss Sectiotul Wew
of Oil Filter

The oil filter element is of a paper type
which is ireated with a special resin.
Since the oil filte. is of the partial,flow
filtering type, when the engine is operated
at high revoluhon comparatively, the oil
del ivrred lrom rhe pump flows lo rhe cyl in-
der block oil hole for lubricating and to the
oil filte. for frltration
But, at low revolution, the passage to the
oil filter is closed by the check valve tn-
corpo.ated within the oil filter cap in order
to maintarn sufficient pressure of oil flow
io the engine internal components
Namely, when the deltvery pressure of the
oil  pump becomes less than 0.6 to 08
kg/cm, (8,5 - 114 psi), the check valve
closes, and al l  the quantity of orl  from the
oil pump is delivered to the engine internal
components to maintain the specifled pree
sure

Specification
Filtration type Parhal-flow
Element material Paper
Case capacity Approx 0.8 liter

(0 .85  US q t . ,
0.70 Imp. qt)

Check valve operating pressure
0.8 - 1.2 kg/crn,
(1  1 .4  -  17 .0  ps i )

Removal

Remove the oil filter retaining bolts, and
remove the oil filter assembly from the
cylinder block

Disassembly

L Remove the drain plug, and drain the oil.

2 Remove the cartridge gulde, then dis-
assemble the filter cap, filter element
and the filter case-

3. Remove the check valve from the filter
cap,

Inspection

G0728 Wash the disassembled parts with the clean-
ing solvent,
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1
2
3

5
6

a
I

1 0
I I
1 2
1 3

E em9ntsuppoit spnng

Fig.6'11 Oil Filter

1 Check the element, and replace it with
the Element Kit, if it is excessively dirty
or damaged.

2 Check the filter cap and the case lf
these are distorted or damaged, replace
as nec€ssary.

3 Check the check valve for fitting con'
dition and scores on the sliding surface.
Replace if damaged.

Assembly

Follow the disassembly procedures in the
reverse order adherlng the following pre-

cautlons

I Always teplace
semblY.

2 Tighten the oil
specifjed to.que
torque.

Installation

the gaskets uPon as-

filter cartridge guide to
o f  1 .6  m-kg  (  11 .5  f t - l b )

v5515

new gasket onto the cyl inder block, and

t ighten the bolts

2  F r l l  l h e  e n g i n e  o i l  L r p  t o  l h e  s p e c l f i e d

level

3. Start the engine, and check for oil leak
from the oil filter.

Oil Filter Element RePlacement

1. Remove the drain plug from the filter
case, and drain the engine oil-

2. Loosen the oil filter cartridge guide and
remove the filter case with the cartridge
guide.

3. Clean the case and the cartridge guide,

and install the new element with the
gasket in correct position, and then
tighten the cart dge guide to 1.6 mkg
(11.5 ft- lb) torque

4. Replenish the engine oil and check for

oil leak after operating engine

L lnstalt the oil filter assembly with the



COOLING SYSTEM

DESCRIPT ION . . . . . . .  .  7 -

TROUBT E SHOOTTNC . . . .  . .  . . . .

WATER PUMP

7-  2

Removal -.
u , r cJJcx ru r '

Tncna r f i ^n  , ?  Paho i r

Ac (amh lw

Installation.

7- 2
7-2
'7- 3
'7- 3

7 -6
'7- 6
7 -6

7 -7
7 - ' , 7

THERMOSTAT

7 -6

Description
Removal.

lnstallation

RADIATOR.
Description
Removal
Inspection & Repair
Installation
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DESCRIPTION

Fis 7.1 Ensnc Cooting Sl\km Y5516

The cooi i rg sysiem on the lR or l2R engine is ot a pressure ibrced-circulat ion type msuringpositive coolirg efficiency.

' l 'he 
construct ion of the cool ing system and the circulat ion of the cooiant are as srown mthe above i l iustratton.

Thc 
.radtator .is a corrugarcd fin type which is comparatively iight, and has excellentradiation efficiency

1'he ivater Fump is a direct driven type havrng the four blades fan for positive cooringeff ic iency under excessive heavy load operat ion, and the thernrostat is 'of  a wax typeutt l ized wlthin the cool ing system.

The coolant is pumpedout from the lower tank of the radiator by the water pump,and isforcedty crculared from the cyt inder wa s ro the 
"yt i"d. ,  

h", ;  * ; i ; ; ; ; "  Ju,". ," .*"aprovrded in the ensine. The cootani which hasbeen heated is retu." .J i r ,"  i f r .  ,0o".  .""*ot the radiator through the thermostat ho,sing, and f lows into the lower tanf io oe cooteawhi le passing the radtator tubcs by the air

l f  the coolant temperature is low, and as.the thermo-stat is c losed, the coolant is pLrmped outrro,n,the thermostaL housing thro'gh tne by-p,ss hose. and is circurated within rne warer
JacKets to warm up the engine qulckly.



12 COOLING SYSTEM ' Trouble Shooting, Water Pump

TROUBLE SHOOTINC

Symptoms & Probable Causes

1 Overheating
a Lack of coolant
b. Loose fan belt
c OiL soaked or defechve fan belt
d Defect ive thermostat
e Water pump inoperat ive
f. Clogged cooling system
g lncorrect lgnition timing
h. Brakes dragging

2 Overcooling
a Thermostal defectlve
b. Extrcmely cold weather

3 Loss of coolant
a. Leaky radiator
b Loose connections or defective hose
c Leaky water pump
d. Loose heater hose connections

or defective hose
e. Leak at cylinder head gasket
f Cracked cylinder head or block

4 Noisy cooling system
a Defective water pump bearing
b. Loose or bent fan blades
c. Defective fan belt

WATER PUMP

Description

The water pump is of the direct drrven ian
type for stable cooling effect under exces-
sive heavy load operaiion, and consists of a
fan, pulley, pulley seat, water pump bcar_
ing, shaft serl set, pump rotor and the
pump body. The water pump body is of
aluminum alloy, and is provived wiih the
by-pass port which is connectcd with the

thermostat housjng
housing-
The pump rotor is of a centrifugal type

having six blades, and this type has the

fol lowing advantages; i t  is compact,  the

Remedies

Replenish and check for leak/s
Adlust fan belt tension
Replace fan belt
Replace thermostat
Repair  or replace water pump

Clean radiator and water jackets
Adjust ignitron timing
Adjust brakes

Replace thermostai
Cover radiator

Repair radiator
Tighten connechons or replace lrose
Repar or replace water pump

Tighten connections or replace hose

Tighten bolts or replace gasket

Repalr or replace

Replace bearing assembly
Tighten, repair  or replace blades
Replace ian belt

Fig 7 2 Water Punp Section G3203

del ivery quant i ty rs large, and even though the out let  port  is made smal ler,  the pressure wi l l
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not increase,therefore, i t  is quite
The water pump bearing is of dual
method is of a mechanical seal type.

Specifica tion:
Water pump type
Delivery quantity

Water seal method
Bearmg type
Rotational ratio with crankshaft

conlenient to perform the temperature adjustment.
ball bearings wlth grcase sealed type, and the water seal

Contdfugal with six blades
120 l i ters (31.7 US gals., 26.4 Imp. gals) per minute
at 3,500 rpm, at dehvery pressure of approx. 0.4
kg/cm, (5.? psi)
Mechanical seal
Dual ball beanngs wlth grease sealed
13 to l l

t l

I
9_

1 0

2.

5,

' t  2 3

Fig. 7.3 Watet Pump Components

8  I  1 0

ll. Pr.te Fiaininq $rR

13 Pump reGining bolt

Removal

I Drain the coolant.

2. Remove the radiator inlet and outlet
hoses and rhe by-pass hose Disconnecl
the heater hose if the car is equipped
with the heater.

3. Remove the fan belt,  fan and the fan
Pulley

Y5518

4 Remove the pump retaining bolts, then
remove the water pump assembly-

Disassembly

L Remove the pulley seat with the Water
Pump Pulley Seat Puller 09235 2001 ..

1 3  5  t 3  1 4



1-4 COOLING SYSTEM Water Pump

Fig 74 Pu ey Seat Removal

5 Helt  thc purnp body to ?5 - E5'C
(167 - 1i35 " F),  and remove the water
p!nlp bearing toward the pul ley si i le
Lrsirrg the Water Punlp l lear ing Remover
& Rcplaccr 09238 40010 and a press
Do not remove the bearmg unless lor

6 Rernove the lloating seat and the gasket
from the pLrmp body

lnspection & Repair

Wash al1 the parts with the except ion of the
water purnp bearing, and check e.rch part
for cracks, wear,  corrosion. and othea
damagc
If  delectrvc, replace as necessary The
water seai set is advisable 1(r be replaccd
when thg waler pump is disassembled

Assembly

I Heat the water punp body to 75 to
E 5 ' C  ( 1 6 7  -  1 8 5 ' F ) .  a n d  p r e s s  i n  t h e
water pump bearing unt i l  thc bearing
end is f lush with Lhe upper end of thc
pLrmp body using the Water Punp l lcar-
ins Rsmover & Replacer 09218 40010
and a press-

2 Remove ihe water pump plate and the

3 Remove the water pump rolor f rom the
beanng shaft with the Water Pump
R o t o r  P u l l c r  0 9 2 3 9  3 l 0 l  1 .

Fis. 7-5 Rotor Removal

4 Remove the holc
rotor,  and remove
set.

09235.2001 1

v3t94

V3195

snap fing liom the
the water pump sea I

Fis.7-7 Insta ing Belr ng V3197

2- Press in tne pulley seat onto the bearing
shaft with ihe press

3 Instal l  the gasket and the f loat ing seat
onto the pump body
When nstal l ing the f loat ingseat,  insert  i t
af ter wethng with water

09239 31011

23a-400 | o

Fis 7-6 Bea.ins Renoval v3196
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4. Assemble the water seal set onto the
rotoa.

t h e
(22

midway of the fan belt  with 10 kg
lbs) pressure.

Start the engine after installing, and
check i f  the cool ing system for water
lcak.

3.

THERMOSTAT

Description

Fis. 7-8 l$to ins Pu ey S@t v3198
5. Coat si i icone oi l  or engine oi l  onio the

contacting surface of the floating seat
a n d  t h e  r h r u s t  w d \ h e r .  e n d  l h e n  p r e \ \  i n
the rotor onto the bearing shaft  unt i l  the
rotor end surface and the bearing shaft
end surface are flush.
At this time, the clearance between trrc
rotor and the body should be 0 3 - 0.?
mm (0.012 - 0.030").

FiS 7-9 Insta ing Rotor v3199
6Instal l  the water pump plate with the

new gasket onto the water pump body.

Installa tion

Follow the removal procedures in the
reverse otder adhering the following des-
cribed precautions-

1- Always replace the gasket.

2. Adjust ihe fan belt deflection to 8 - 12
mm (0 3l - 0 47") when depressed at

Fig. 7-10 Themastat Section G1500

The thcrmostat equipped on RT & RH
series is of the wax type. and is rnstaleo
wlthin the thermostat housing of the cy-
lnder hcad, which rcstr icts the coolant
f low rnto thc radiator Thus, the engme
warm-up period is minimized, and marn-
r a i n \  e n g i n e  c ! o n o m i c a l  o p e r l , r i n g  l e m p e r -
ature. The wax type thermosiat has the
fol lowing excel lent features

I As i t  is not af fected by water pressure, i t
ensure posrtrve operation, and water leak
is slight when the valve is closed-

2 As the water flow resistance is small on
the thermostat,  the water f low into the
radiator is large.

3- The construction is very durable, and the
life of the thermostat is pfolonged due
to no valve vibrahon.

4. It is heat-proof, cold-proof and pressure-
proof-



1'6 COOLING SYSTEM - Thermostat, Radiator

For the operation of the thermostat, the wax inflates in the wax case according to the

incrcase of water temperature, and tends to push out the shaft through the rubber seal, but

as the shaft is fixed, the wax case will be pushed dcwn relatively thereby oPening the water

valve. The wax type thermostat will rest in the closed conditlon if the temperature sensjng

unit becomes inoperative

Specifica tion :

Thermostat type Wax
Sta s to open at 80.5 - 83.5"C (177 -

at 73 .5 - ' l  6.5' C (164 -

Fulley opeds at 95'C (203"F) 2R
Vatve l i f t  E mm (0.315")

Remova.l

Remove the water outlet after draining
coolant and then take out the thermostat

lnspection

t Check the themostat valve for closed
condition at normal temperature Re-
place lhe thermostar i f  lhe valve is
opened or improperly seated.

2. Inspect the opening operation of the
thermostat valve as follows.

a. Prepare hot water of 95 - 100'C
(2O3 - 2l2F), and submerge the
themostat over 4 minutes.

b. Hold the thermostat with Plien and
check the valve opening tftvel be-
tween the valve and the flange using
a suitable gauge of 40 mm (0 16")
as shown tn f igure 7_l l .

182"F )  2R
170"  F )  12R

a t  85 "C  (185"F )  -  l 2R

Gsude
4 .  dmm(0 .16 ' )

Fis. 7 l1 CheckinsThermostat 10134

If the gauge can be inserted or the

valve oPening travel is morc than

4 . 0  m m  ( 0 . 1 b " 1 .  t h e  I h e r m o s l d t  i s

satrsfactory-

c Also submerge the thermostat mto
hot water of 78"C (172"F) over 4

minutes. If the valve does not oPen'

the therrnostat is satisfactory

RADIATOR

Description

Th! radiator is of the corrugateal fin and tube type designed with large cooling area and

Slhobth passages for high efficiencv
, As the radiator is of the prcssure type, the radEior cap is provided with relief valves to

tain the pressure of approximately 0 3 kg/cm'1 (4 psi) above the atmospheric pressure

cooling system.

lvg allows the prcssure to ercape through the over-flow pipe When the pressurc
pressure within the radiatol  lncreases above 03 kg/cm1 (4 Psi) ' the Pressure

than the atmospheric pressure, and as the coolant is cooled, the vacuum
;si fhe outside air to enter preventing the formation of vacuum within the



COO LING SYSTEM - Radiator 1 l

Vacuum Re  e r  V r r ve  Ope fa ton Press!,e Re af Valve Operalon

Fu..712 Oass Sec tiotLal l:iew oI Rdd iutot Cap Gllt0,GlIIl

C)n the pressure type radiatof,  thc coolant q, i l l  not bor l  even Lhough the coohnt temferature
reaches 100"C'(212' l i ) .  lhereibr€, to mainlair l  th is cxcel lent cool ing eff icrency, rr  rs
essent i i l l  thai  the rcl tcf  valves operl te properly

Specification:

Tvp"
Corc type
Vr lvc openi g presslrre

frcssllre cool]ng
Llorrugatcd l in & t l rbe
0.5 ks/cm':  (  7 psi)  lR
0  9  k g / c r n z  ( 1 3  p s i )  l 2 R

Removal

On RT & RN serics

I Drain thc coolant,  and remove the raor
a t o r  i r l e t  r n d  o u t l e i  h o s c s

2 Removc the radiator gi l le

3 Removc the rrdiator retaining bolts,
Lhen remove the radiator

On RH & RY series

I Jack up the vchicie.  and sLrpport  with
strnds

2 Drain thc coolant,  and remove thc r . ld i
ator in lct  and the out let  i roses

3 Re ove thc radiator brace rod

. 1  R e m o \ c  r h .  . n g  n r  c . t  . o \ ( f  a i r
guide

5 Remove lhe rediator retaining bolLs.
t J  c 1  r - m o \ c  l h c  r - d i r t o f  f - o m  r i n d c r -

ncath the vehicle

Inspect ion & Repair

I  Inspect thc radiator ior leaks from rne
upfcr tank, lower tank and the core.
Repajr  or replace i f  defect ive

2 Check thc radiator co.e f in for c logging
the irrr  passages
If  ncccssary, repair  thc frns

3 l l  lhe clog of the radiator cote exceeds
20 percent ofthe ent ire area. rephce the
radrxtor assembly

4 Check thc radiator cap press re rchei
valv€ and the vacuum rel iefvalve spr ings
for proper tensions. and also check the
packing for damagc Rel lace ; f  neces-
sary

5 Check the radiator in let  and the out let
hoses ibr cr icks or othcr delecis R.
place as ncccssary



CHARCING SYSTEM

DBSCRIPTION

TROUBLE SHOOTING

v , t r cJ rq , , ' u r y

I hcnp . r i ^n  - { ,  P  o^ " i .

Bearing . _ .

Brush & brush holder.

8 -1

8-2

ALTERNATOR& REGULATOR. , .
a^nc f f l , . t i ^n

Operation. .
Inspection in Car

8 -?
8 -7
8- '7

3
3
4
5

R e m o v a l  . ,

8-

8-
8-

8 -9
8 -9
8 ,9
8 -10
8 -10
8 -11
8-1  I
8 ,13
8 -13

8-13
8-13
8-13
8 -  l 3
8 - t  4
8 -14
8 -15
8-15
8-16
8-17

8-18

A l t e rna to r  Ou tpu t  Tes t  . .  . . . .

ALTERNATOR REGULATOR, . , , , .

Instal lat ion.

Removal, .  .
Electrical Adjustment

Voltage relay
Voltage regulator.

Regulator Circutt Test
Inspection & Mechanical Adjustment.

Voltage relay
Voltage regulator

lnstal lat ion.

MEMORANDUM



CHARGING SYSTEM - DescriDtion 8-1

DESCRIPTION

Fis. 8 I Charyins Srstem Wiring Diapam

S T

I

c3813
rs.to adequately charge the battery which is the
el€ctrrc power to other electr ical equipment inreo.

o r  and  l he  a l t e rna lo r  regu la lo r .  and  the  w i r i ng
t. I  he proper operal ion of I  he charging \yslem

gcneraror. rtures ln comparision with the conventional DC

I lt provides a very high output at cruishg speeds and arso at lower engine revorution.
2. Since ihe alternator uses the si l icone rperarure ciue to rhe recrificatjon sDr.u,::::fjt ]:ttll':"1ion, there is no increase of rem-

rine or the alternato. is ;;;;";'#;::.:"::ll'ed.!t'ith 
the Dc senerator. Also as the slipecrrrrcarron. Lhe brurh I i i ,e ic Iongef in the al lerndtor.

J .  The  na \ imum revo ju t ton  o f  i he  a l t e rna lo l
onc ol fhe ball  bearin8s. centri fugal force (

condrttons. Therefore. the al lernalor cangenerator, and the rotational ratio to rne ereasons, the alternator can be designed coml

4. As the alternator has a selflimitins cl
the diodes for rectiri'cat;;, ;;;;.;';i1'::t-'listic 

jn Ijrnitins the.output' and bv utilizins
are not required for the alternator 

control such as a clrt-out relay and a cunent l imiter

The functioning of the alternator realda
nator output vottage to ;;;;;;;.:''"ttt 

in the charsins svstem is to resulate the alter-



CHARGING SYSTEM - Trouble Shooting

TROUBLE SHOOTING

Symptoms & Probable Causes

1. Battery discharges
a. Loose or worn fan belt
b. Shofied or opened stator coil
c Opened rotor coil
d Poor contact between brushes and slip rings
c Defectiverectifier/s
f Regulator voltage adjusted too low
g, Burnt or poor contact ofregulator

low speed points
h. Melted regulator high sPeed points
i. Lack or msufficient electrolyte

Remedies

Adjust or replace ihn belt
Replace stator
Replace rotor
Clean or replace brushes
Replace rectiflcr/s
Adjust regulator
Dress points ol replace regulator

Replace
Rcplenish with distilled water or
adjust specific gravity
Replace battery
Clean and tighten terminals
Repair or replace wiring

Replacc fuse or clean fuse holder
Repair or replace wring

Recheck current draw

Repair contact
Replace regulator
Replace re$rlator
Dress points
Adjust regulator
Repair or replace wi ng

Adjust fan belt tension
Tighten or repair connections
Adjust or replace regulator

Replace bearing/s
Replace rectifier/s
Replace stator

J
k
l

Shorted baticry plates
Poor connection of battery terminals
Opened or poor conneciion of vr'iring between
ignition switch and regulator "lG" terminrl
Burnt or poor contact of fuse
Opened or poor connection of wiring between
regulator "F" temlnal and alternator "F'lter-
minal

m,

o. Excessive cunent load

2 Battery over charges
a. Poor contact ofregulator "E' terminal
b. Opened pressure coil of voltage regulator
c Melted reglrlator low speed points

d Poor contact of  regulator high speed points

e Regulator voltage adjusted too high
f Opened or poor connect ion of wir ing bstwccn

alternator "N" terminal and regulator "N"ter-
minal

3. Dqfective actuation of charge warning light
a. Loose fan belt
b. Loose wiring connections
c. Defective regulator operation

4. Alternator noisy
a. Defective bearing/s
b. Malfunction of rectifier/s
c. Grounded or shoried stator coil
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ALTERNATOR & REGULATOR

Construction

I'ig. 8-2 Cross S etnonul Vietr oj A ttcrntl kr Y5l t8
' I Ie components and the spcci f icat ions of re al tcmalor for RI and Rl l  scr ies ere sl igh y
di l lercnt.  but the consiruct io and operat lon afe sarne.
Thc rnaiu cotnponcnts of the al ternator rre conposcd of ihe rotor.  ! tator,  rect i f iers ano re
f iarres.
Thc rotor consjsts of two six, f ingerecj .  cup-shapcd halvcs, which when assernblcd becomc I
12-pole rotor
A rotor coi l  wound in the shapc ol  a ctoughnut ts connccrecl  to the 1wo sl ip r jngs
actuated by an cxci t i ig cLrrfent l ionr thc two brushes. rncl  the rotor js mounted

which rrc

of a lami
type. An

by rhe six

bearings locatcd at thc end l i i rnes. al ld revolvcs withi l r  rhe stetor
The stator is composed of a ]arge nunber of windings asscnrblcd on the insrdc
nated core thrt  is artachcd to thc fral l lcs The statot coi l  is ofa ihrccphasc,,y, ,
arrcrn ng cu[ent generated at the sLator coi ]  is convcrtecl  to a dircct current
fect i f iers which arc mountc. l  at  thc rect i f ier holdcls
The rect i f icr  is of  I  s i l icone diode which has a ver j /  h igh resistance to a l low of curent tn
one dircct ion. but i t  h s a vcry low resisialce in the othcr cl i rechon. l .herefore, wltn a
p'oper polrr iLy, the low resistence al lows the cqrrent kr f low l iom thc staror coi l  ro thc
battcry.  . rnd the high resist . lnce prcvcnls a reverse curfent i iom thc b.1t i€ry.  Morco\,er,  ihe
st tor coi l  has a sel f- ] i t ) r i t iug chafactcr isr ic in l imit ing ihe curenL f low ir l  i t \  coi l  to I  p. i r_ser
valuc cvcn lhe tevoluriorl i]rcrc ses exceeclingly l,'or these rcasons, il current contr-ol such as
e cut out rel ly rDd 2 current l i jn i tel  arc Dot rcquired tbr the al ternir tor
The .r l refnalor rcgulator is cornposed of thc vol tage rcgulatorund the vol tege fet, ly Thc
funct ion of thc vol tage regulator in thc chargir lg syste]n is to regulate the gcniaLiug vortage
ol thc srator coi l  io a pre sct valLlc hy control l ing the exci t lng currcnt oi  thc rotof cort
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The voltage relay 1s provided to prevent the flickering of the headlights and the irregular

vibrat ion of ihe ammeter needle when the engine ts operated at id le rcvoluhon'

Specification:

Voltage
Max output curent
Ground
Direct ion of revolut ion

Stator coi l  connect ion
Rectrfy ing method

Pul ley rai io
No load characteristic at

normal temPerature
Output chamctedstic at

normal temPemture

RT series
l 2 v o l t s
40 amperes
Negative
Clockwise as seen

from pul ley
Three-phase "Y" tYPe
All  wave rect i f ied by

six diodes
20
700 - 900 lpm at

14 volts, zero ampere
Less than 3500 rpm at

14 volts, 40 r percs

Light Truck
same
30 amperes
same

same

169
800 - l000 rpm at

l4 volts, zerc amPere
Less than 4000 rpm at

14 volts, 30 amperes.

Operauon

When the rgnitron switch is closed, the current flows from the batlery to the voltage relay

points "P0;' and "P1", through the charge warning light, thercfore, the charge warning

light glows At the same time, the exciting current from the battery llows to the rotor coll

ihrough the fuse for the turn signal,  vol tage regulator points "PL1", "PLo", brushes and the

sl ip r ings, causing ihe rotor to magnit lze
ln these conditions, as the rotor is rotated, the three_phase alternating cur'ent is generated

within the stator coil. and the alternating current is fully rectified lnto direct cllrrent by the

six rect i f iers This dlrect current vol tage is actuated between the "B" terminal and the "E"

terminal. Also the output voltage of the stator coil neutral Point becomes hlgher' the pull-in

for ie of rhe pressure coi l  in the vol tage relay lncreases! and the point "P0" contacts the

point "P2" side, result ing the charge warning l ight to go out

These points are closed when the neutral  point vol tage reaches to 4 5-5'8 vol ts but the

points are closed while the engine is operated normally

lf the alternator olltput voltage becomes hrgher than the voltage in the battery, the output

current starts f lowing to the battery ot to the load When the output vol tage increases

further, the pull-in force of the voltage coil in the voltage reglllator increases Duetothis'

the point "PLo" opens from the low speed point "PLl" As the pornt opens, the exclhng

curr;nt  to the rotor coi l  has to pass the control  res$tance "Rf ' ,  and decreases, resul i ing to

reduce the output voltage at "B" terminal.
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ilghition Sw'tch Ch'rg' wErhing Light

A l ie rn . to r  R.ed ; td

Fig. 8.J Ahematot Generunry Circuit Gt55 3

Under light load at high revolution, the point "PLo" contacrs the high speed point..pL2",
and the exciting curent is further decreased to control the "B" terminal voltage to the
specified voltage.
As the output voltage is deqeased, the pulfin force of the voltage coil decreases, and the
point "PLO" returns to the point "PLl". Thus, the point "PLO" repeats the intermittent
movement to control the alternator output voltage,

Inrpection In Car

L Precaution for operation with the alter-
naIor.

a. Take care when connecting any equip-
ment onto the alternatot, as the alter-
nator output "B" terminal is connect-
ed to the battery at all times, and if
the ignition switch closes, the voltage
of the "F" terminal is the same.

b. Always pay attention to the polarity
of the battery, not to connect it onto
the alternator oppositely.
If connect€d oppositely, large curent
flows from the battery to the alter-

nator so that the rectifiers are dam-
aged, and sometimes the flasher unit
will burn

c. For quick charging the battery, make
sure to disconnect the battery to
sta er cable.
If not, the rectifier will be damaged.

d. Never rotate the engine at high speed
with the "B" terminal lead wre dis-
connecteo.
If disconnected, the voltage regulator
cannot operate and the voltage of the



8.6 CHARGING SYSTE| - Alternator & Regulator

"N" terminal inueases abnormally so
that the voltage relay burns
lf it is necessary to oPen the "B"

tiirmrnal, disconnect lhe connector
plug for the "F" termtnal at the same
time.

e. For adjustment of the regulator, maKe
sure to disconnect the connector plug

If not, the Points may be melted and
the fuse may be bumt

f, Take care not to wet the alternator
rectifier diodes with water or steam
when washing the car

g. Never connect a condenser onto the
"F'terminal.

2. Prerheck ol this test.

a Loose installation of the altemator'

b. Fan belt tension.

c. Burnt-out fuse in the fuse block

d. Charging system wrrlngs.

J. Disconnect the "8" termlnal lead wire

from the alternator, and connect tne

regulator tester.

Fig. 84 Test Cncuit c0t56

4. Check the voltage and amperage of the

altemator regulatol at normal operating
tempemture.
Start the engine and increase the engine

revolution gradually until the engine

revolution reaches from 600-2,000 rPm

Read the vol tage which should be 13 E'

l a  8  \ r l t \ ,  a n d  t h e  c u f r ( n l  s h o u l d  b e  l e \ s

than 10 amperes,
A current flow considerably higher than

l h d r  s p e , ' i l r e d  a b o v e  i n J i c a l e s  l h d t  t h e

battery is discharged or the baltery

plates are shorted
I f  r h e  \ o l l m e l e r  n e e d l c  v i b r a l e ' .  i t  I n d i

cates that the regulator points are rough

o r  i m p r u p c r  c o n n e c t i o n  o f  " f "  l e t m i n a l

If the voltmeter indtcates morc than that

specified above, it is the indicahon of

the fol lowing sYmPtoms.

a. Voltage rcgulator low speed pomt gap

too wide.

b. Voltage regulator low speed points

melted or high Pressure contact

c Voltage regulator high speed pornt gap

rs too wide

al. Poor coniact of voltage regulator high

speed point

e. Voltage regrlator or relay coil circuit

opened.

f Poor contact olvoltage relay points

5 Stop the engine, and tum the ignition

switch to flrst posltion to the rlght

Check the vol tage between the "F" and
' ' t '  t e r m i n a h  u ' i n g  I h e  I e g u l a t o r  l e s t e -

Aecking lloltage betueen "F" & "E"
G0162

-Fl& 8-J
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a Opened or
lator "IG"
nal wire,

b. Regulator high speed points melted

6. Disconnect the tegulator connector plug,
and check the resistance between tire
regulator "IG,'  and ,.F' terminals wrrn
a crcutt tester,
There should be no resistance_
I f  Lhe re  i s  any  res i s tance ,  i l  i nd i . a r ( \
that the voitage regulator low speed
pornts contact poorly.

-_l"L
[ ]-'

rr*e$r

t -

Fic. 8-6 
?eckinT Renstunce bedeeen

T h e  r o l t a g e  s h o u l d  b e  l 2  v o l t ,  l r  ( h <
reading of the voltmetea is zero voltagc
or low voltage than the specif ied vol tase.
i t  indicates the fol lowing symptoms.

I t  is recommended to djscharge the
Darrery to perform the load test

ALTERNATOR

Removal

L Disconnect the batteay to ground caotc
rrom the battery terminal.

2 Disconnect the wirings from the alterna-
tor

3 .  R i m o v e  r n e  I a n  D ( l l  d d j r , s t j n e  b c r  b o t l
and rhe fan bett

4 Remove the al temator retainjng borr,
a , n c  r e m o v e  t h e  a l l c j n a t o r  d , \ e m b J '  f r o m
tne al ternator bracket.

Disassembly

L  R e m o t e  r h e  l h r r e  d r i v e  c n d  t r c  m e  r e t a r n _
ing bolts

:  r r r s (  a  v . r e \  0  \ c l  I n l o  t h c  n o t c h e ,  J n
the dnve cnd frdme. dnd nry wi lh rhe
s.rewdri ter Io \eparate \a, lh dr ive end
rmmt from the stator

poor contact of fuse, regu
terminal wiae or "F', termi

GO]6J

7. Perform the load test tn the following
manner
Make the same connection as shown !r
figure 8-4, and start the engine, anil run
it at approximately 1,100 rpm wtth al l
liglts and accessories turned on
The ammeter should indicate more than
35 amperes on the RT sedes, anal morc
than 25 amperes on the Light Truck
series with the voltage of 13.5 to 14.5
volts.
than the specified amperage, the rectj
f ier or stator coi l  is shorteJ or opened,
l f  r he  ba l re ry  i s  rn  fu l l  cha rged  s ra te  and
the amperage reading is less than rc
specrfied amperage.

Fi8. 8.7 Dd"e End Fme Remoyol v2195
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3 Remove the pulley
remove the Pulley,
space collar.

retaining nlr t ,  and
fan, key and the

4 Remove the rotor from the drive end
frame using a press as shown rn figure
E-9

2
3

5
6

a Feh ri.s cover

1o Bear in9re ta  ner  P la t€

Fig. 8-8 Altemirot Componentt on

17  Rec r i f ' e r  ho lde r
l a  R&n f re r  end  r r ame

RH Senes v6841

Fig. 8-9 Rotor Removol 00038 Fit 8-10 Re Beanng Removal v1139

5. Remove the rear bearing from the rotor
shaft with the tnjection Pump Spline
Shaft Puller 092iJ6-4601 1

6. Remove the bearing retainer retaining

screws, and remove the felt cover (except
RT series), bearing retainer, front beaf-
ing. felt nng cover and the felt ring from
the drive end frame.

o92a6-460I



CHARGING SYSTEIVI - Alternator 8.9

7. Remove the rect i f ier holdcr retainir ts
nuts, "B" terminal retaining nut and trc
brush holder retaining scrcws, then rs,
move the stator with the rect i f ier holders
from the rectifier end frame.

Fig. I 1I Stotor with Re.tifiet Hot jer
Removat 800J9

8 Remove the brush holder assembly fuom
the stator coi l  "N" terminal in accord_
ance with the fol lowing order using a
small screwdriver_

a Pull out the brush lead terminal froxr
the holder by sl id ing the terminal

b Removc one te ninal insulator

c Remove the stator coi l  . .N" tcrminat
irom the holder by sl jd ing out rhe
"N" termrnal
When removing the brush holder as
sembly, do not remove i t  by cLtt t i i rA
the "N" termmal lead or melt ing the
solder.

Inspection & Repair

Bearing

Check the be!r ings for scores. roughness.
abnormal noise or damage
If  (  efcct ive. replace the bearjng/s

Rotor

I  C l r e . k  r h e  r o l o r . . . 1  t , f  o l i l  J f  \ . . u . 1
circui t
Conn€ct a circui t  rester l rom rhe slrp
r ing to the other r ing.
The coil resistance should be 4 I -' 4.3
ohn1s.
l f  t l r . r ,  r .  , | l l (  o r  I o  r c . i \ ' : n J L .  r l . (
L ' u i l  o r  . l  o  r i r g 5  l r a \ e .  . l r u r l  o J  g f o u n J .
and considcrably higher rcsistance than
I  -  \ p r ,  i . - . r b u ! \  r 1 , l . c . t i , . r n  , J r c n i d
cot l  or connect ion de lect
I l  I  .  l c . l  , h u w ,  t h r t  h .  r o . o r  c u i l  i \
\ h u r t c d  u r  o n e n e d .  r n d  t l - e  . l i L ,  f l 1 g . J r r
d . J i . . r \ r .  l l r i  r o t u f  r , . L m b l )  \ l l u u . d  b .

Fig.8 1J testins Rotor Coit Iot Open &
Shott Citcuit V2tg6

Fit. d 12 Brush Hohler Renoval R0040 f-ig. ti 11 1'.\!ugRoh, (i)itlttt;ntt l'1r/



8 .  t 0 CHARGING SYSTEM - Alternator

2. Conncct the tester from the slip rmg to

the rotor ro rotor shaft ,  and check the

r n s u l d l l o n  b r r $ e e n  l h e m  d \  , n o $ n  i n

f igure 8-14
If  the tester needle moves, the rotor col l

or slip rings are defective-
The rotor assembly should be replaced

Stator

1 Check the stator coi l  for insulat ion.
Connect the tester between the stato.

coi l  lead and the stator core.
l f  the tester needle moves, the coi l  insu-
lat ion is defect ive
Repair the coi l  or replace the stator
assembly.

the rectifier from heating, and melt the

soldered port ions using an elect c sol-
dering i ron of 100-200 -watts for 2

Fis. &17 Testins Statot CoiI for Open Ci.tuit
vll15

Check the four leads of the stator coll

for conductance between them.
l f  the tester needle does not move, the
stator coi l  is opened, and must be

Brrrsh & Brush Holder

L Check the brush for crack and wear

If the brush is worn beyond 8 5mm
(0 335"),  replace the brushes
The brush should slide smoothly.

Fig.8-18 Btush Lentth v1143

2 If replacing the brush, install the new
brush and the brush sPring into the
brush holder, then solder the brush lead
wirc keeping the protruded brush length
to  13  mm (0 .51 " )
After soldering the brush lead, check if
the brush movement is smooth,

Ftg- 8 15 Testins Statot CoilJbr Insulation
Boul

2. Check the stator coll for open circuit

In order to perform this test,  the stator

cor l  leads must be disconnected from the

rechfier leads.
To disconnect the leads, hold the rect i -

fier lead with a nose phe.s to prevent

FiE.8-lo MelrngSodel G3364
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Fig. 8.19 Replacing Bntsh

Rectifier

Good or defective rectifier is classified by
tne aesistance value between the rectifrer
holder and the rectifier lead.
To perform thls test, the rectifier holder
must be separated from the stator,
Refer to paragraph 2 of the Stator in the
Inspection & Repair on page g-10.

I Rectifier holder positive side.
Connect the tester (+) lead onto tlre
rectifier holdff and the (_) lead onto the
rect i f ier lead as shown in f igure g_20,
and check the resrstance.
Good rect i f ier wi l t  indrcate no resistanc.,
and i f  i t  indtcates a high resistance, the
rectifier is opened.
Next,  tum the polar i ty of the tester and
check again I f  the iester needle moves
in either polarity, the rectifier is shorted
If  the needle does not move in ei ther
polarity, the rectifrer is opened, and

should be replaced wrth the holder
assembly,

2 Rectifier holder negative side.
Connect the tester ( ) lead onto the
rectitier holder and (+) lead onto the
rect i l ler lead as shown in f igure g_21,
and check the resstance.
Good reciifter will indtcate no resistance
and if it indicates hich .".ir;;;;;,-;;
rectifie. $ opgned
Next,  turn the polar i ty of the tester.  and
check again. I f  the needle of the tester
m o ! e \  i n  e j t h e r  p o l a f l t y .  l h e  r e c t i f l e r  i s
shorted
If  the needle does not move in ei ther
polarity, the rectifier is openeal, and
should be replaced.
I f  any one of I  he negar ive \ ide reL t i f ier rs
found defective, always replace the nega
trve side rectt f iers with thc holder assenF
oty.

{0.51'1

v02t6

i

Fig. 8.2 I Rectilier Test

Assembly

I Instal l  the stator coi l
the brush holder m
ner,

G0r73

"N" terminal onto
the following man-

a lnsert the stator coi i . .N" terminal
onto the brush holder

b Install the terminal insulator.

c. Insert the brush terminal onto the
holder at correct posit ion.Fis. 8'20 Rectifie, Test G0172
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Fis 8 22 AtscnhLins Brush Halder

5 Pxck mult ipLrr lose grcese ir l to the reaf
bearing. and press i t  in onLo the rotor
shaft  of  the \ l ip I  ing side

6 Instal l  the dr ive end frame onto the
rotor lhaft  bexr ing throLlgh the space
colLar with ihc Transmission Oi l  Plug
0 9 3 2 5 - l 2 0 1 0  r n d  a  p r c s s -

i t l t  rnrg (6) (cxccpt on Rl ser ics) and
Lhe fch f lng cover (7) (except on RT
scries) with thrce retr ining screws
When insl . t l l ing the fel t  r ing cover (7).

f rcc the convcx surfacc of the fel i  r ing
covcr toward the roror sidc,

o9325-

Fts. 8 24 lrsta ins Dtirc [nd Fnme BAUS

7 Press in rhc brushes rgai l rs l  the brush
spring tcnsion inLo thc brush holder
Noxl,  mserL i r  wrrc thfough the lccess
lrolc in the reci i f icr  end l iame. rnd r lso
into the hole frovi . led ln rhe brush
l)oldcr to prcvent thc brushes frorn fal l
rng

84043

I Instxl l  thc rnslr l rLor wrshcrs to the re-
i r  r  " U  . t r , . f u . , r r \ . , r  r i l r r l

holLler.  arxl  i r rstal l  t l tc s l i r ior wi lh the
rcct i l ier i roldcrs onlo lhe rcct i f rcr e d
I r i i l l l c

InsL l l  thc "B'  ter)) i r iL l  insLrhtor.  Lhen
t i g t e n  l h c  r c t i r i n i n g  n u l s

3  I n s t a l l  r l r c  b r u s h  h o l ( l c r  o n t o  t h c  r e c l L l i c r
h o l d e r s  t h f { r u g h  t h e  i n s u l  t i o n  p l i r t e  r n d

The brLrsh holder retr inr g bolts mLrst bc
t i g h r c n c ( l  r h r o  g h  L h e  i n s r  h i o r s

I  I  r . , . 1  r ' .  ' r  i ' l :  r l i  , - a  t . .  i r .  | |  "
c o v € f  ( 3 )  o n t o  t h c  d r  i v e  . n r  f r a m e  (  1 )  s o
t '  t r i , r ' . , \ ' . r ' . .  , I l . r - f  l | | l

co!cr wi l l  l rcc towud the pul ley sidc
Plck rrLr l l ipurposc grcesc into lhe bcrr-
ing (21),  and instrLl  rhc bcafrrg
Nert-  insral l  ihe bc.rr ing retr iner (5),

O

oos qor,q.q

3

o
2

lis u 23 Dnv End Frutte tssenblr I'k. 8-25 Insta ins Witc VO2l E



CHARGING SYSTEM . Alternator Resulator 8-13

With the brushes posit ioned as above,
assemble the dr ive end frame onto the
rect i f ier end framc, and t ighten them
with the three retarning bolts

8 lnstal l  the space col lar,  key, fan and the
pul ley onto the rotor shaft ,  and insrau
the retaining nut

Alternator Output Test

Perlorm the output test in accordance wtth
the circul t  shown in the fol lowing i l lustra-
tron,

t i on  to  8 -13  mm (0 .31  to  0  51  )  w r th  the
ihn belt pushed with l0 kg (22 lbs)

ALTERNATOR REGULATOR

Removal

I Disconnect the battery to ground cable
lrom the battery terminal.

2. Disconnect the regulator wiring harness
connector plug,

3 Remove the regulator retainrng bolts,
and remove the regulator assembly

Electrical Adjustment

lf  the alternator regulator does not actuate
properly in accordance wrth the electr ical
adjustment, check the resistance of tnc
regulator circuits
If defective, repair the defective pori ion,
and repeat the electrical adjustment after
performjng the mechanical adjustment.
Always use a ful ly charged battery to per-
form the electr ical adjustment

Voltage Relay

Make the test circuit
8-2',7 .

Fig.8-26 Ouput Te Citcuit Ysl20

1 Turn on the switch "S1" only, then
lncrease the alternator revolutlon grad-
ually with a variable motor unti l  the
voltage rcading rcaches 14 volts, and
read the alternator revolutlon at that
time. which should be ?00 - 1000 rprn.

2 Tum on the swtch "S1", and "S2"
frirther holding the output voltage at 14
volts with a vaaiable resistance, increase
the altemator revolution to less than
3,500 rpm for RT series, and to less than
4,000 rpm for RH series, and read the
ammeter at that t ime,

amperes on
thrs should

Follow the removal procedures in the
Ieverse order Adjust the fan belt deflec,

as shown jn figure

motor,  and turn on

alternator revolution
the voltage when the

Operate the var iable
the switch "S"
Next,  rncrease the
gradual ly,  and read
test lamp goes out-

The ammeter should be 40
RT series, and on RH series
be 30 amperes.

Installa tion

n
E

Fig.8-27 vottage Relay Test Cucuir G0176
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The voltagc relay operat ing vol trge should
b e 4 5 . ' 5 8 v o l t s .
I f  the vol t . rge is not within thc speci l ied
voltage, adjust i t  by bending thc adiusl ing
erm of the vol tage rclay
Refcr to f ig lrre 8-30

Voltage Regulator

Make thc tcst c ircLl i t  as shown in f igure
E-18
Operate the var iable motor,  and lurn on
the switch "S" Check ihe vol tage and

amperage by varying thc al ternatol  revolu-
t ion gradual ly at the t ime when the anr
mcter needle rcgisters maximum
lncrcase the ahcrnatof fevolui ion, and rcad
the voltage et the i ime when thc ammeter
needle registcrs one helf  of  maximum arn
perage readrng
Also increasc the revolut ion reaches 3,000
rpnl.  and read the vol tage.
I h c  r e g L r l d t r n g  \ J l t i g c  \ h o u l d  D c  w i i l , i n
13 8-14 8 vol ts when the ameter ncedle
registels al  one-half  of  maximum amperage,
r n d  J l \ o  w h c n  l h (  d l t e f n i t t o r  f t \ o l u t i o n  i 5

ar 3-000 rpln

If  thcrc is any rcsistancc. the contacl  of
the rol tage regulaior points "PLl" and
"PL0" is poor
P r c . .  r l , ' q  n  l r r  -  I r l u f i , , r l h  \ o l r r g e
regulator,  and check the resist i rnce
Thc resistance should be about 10 ohms-
lf the resistance is considerably higher
than ihe specif ied resistance value, thc
control  resistor (Rf) rs defect ive.

2- Connect the circui t  tester between the
"L" and "8" terminals
The resistance should be ze.o-
I l  thcrc is any rcsist lncc, the contact of
thc vol iagc rclay points "Pl"  and "P0"

Prcss down the armature of the regulaior
rchy, xnd check the resistance
The .esistance should be about 100

l i  the rcsistrncc is considerably higher
t ' .  1 0 0  o l r m \ .  t f .  \ o l  .  _ e  c ,  i  i .

Fis 8'29 Resulatar Winng H.lmess
Cotnector Plug

l

G3456

lf  the regulat jng vol tage
specificd voltage, adjust
adjust ing arm of the
Refer to f igure E-31.

is nor within thc
i t  by bendine the

voLtage regul i t tor.

I I f  thc rcsisiance is extrenlelv lorver than
thc abole. the \ 'o l t  ge relay points "Pl "
and "P0" are nlel ted or thc vol tage coi l
is shortcd

Clonncct thc circui t  iester between thc
"N" and "E" terminals
Thc resisience should be about 23 ohlns
l l  r l re r€sistance is considerably higher
than 23 o|rni .  the vol tage relay coi l  is

I f  ihe resistance is extremcly lowcr than

Fig.8-28 vohase Regulator Test Circuit GAl77

Regulator Circuit Test

I-  Connect the clrcui l  tester between thc
" lG" and "F" tcrnl inals
The resistance should bc zcro

t e rm 'n6 l  ' L "  l e rm ina  "8 "



CHARGING SYSTEM - Alternator Reeulator 8,15

the above. thc vol tage relay coir  rs
snorteo,

4. Connect the circui t  tester betwccn the
"L" and "8" tcrrninals,  and ptcss dolvn
thc armature of the vol tagc re1ay, then
check the resistance.
Thc resistance should be zero
If  there is any resistarce, the contact of
ihe vol tage relay points "P0" and "P2"

5 Connect ihe circui t  tesier between rne
"B" and "E" terminals
The resistance should be inf ini te.
I f  there is any resistancc the vol tdgc
relay points "P0" and "P2" are melted
Press the armature of thc vol tage relay,
and check the resistance
The resistance should be about 100
o h m s
If  the resistance ls considerably higher
than 100 ohms, the vol t tge coi l  ts

I l  ihe resistance is extremely lower than
the abovc. the vol tag€ coi l  is shorted

6 Conneci ihe circui t  tester between the
"F" and "E" terminals
Thc resisLance should be inf ini te
I f  there is any resistance, the vol tage
regulator points "PLO" and "PL2" a.e
meltcd.
Press the armature of the voltage regula-
ior,  and check the resistance.
The resistancc should be zcro
If  there is any resistance, the coniact of
the regulator pojnts "PLo" and "PL2"
rs poor

Inspection & Mechanical Adjustment

This mechanicel  adjustment descr ibed here
should be performed when the specified
values are not obtained in ihe electr ical
adjustment.
Drty contact points should be dressed wirn
a sui iable paper or a sui table f ine emery
cloth

Ftg. 8-30 Nomenchture of Voltase Retor GAl75

Fis. tl 31 Notuenctutute of Yaltage ResulLtot
G0174

q J r e r  J r i , , r r p  t h ,  t o  n r , ,  l v J \ ' ,  t h c n  t h u r -
oughly with cleaning solvent.
I f  any of the points is burnt or pi t ted
cxcessively,  repl ice Lhe regulator asscmbly_

Yolrage Relay

I Press down tbe armatute, and check the

Fig. 8-32 Checkins Spnng Dellection V2198
GAt80
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contaci  spr ing del lect ion with the leeLer
gaLrgc.
This dcf leci ior l  shouid be 0l0 to 0 45

n l m  ( 0  0 0 8  -  0  0 1 8 " )
l l  nccess.rry.  adjust i t  by bending t l re
point holder "A".

I  Check the point gap wlth the fcclcr
gruge
Thrs point gap should be 0. '+ to 1 I  lnnr
(0  o r  6  -  0 .047 ' )

L  .  .  -  y  .  J t J  l r l c  g " D  b )  h c  r d , n r
thc point holdcr "B .

3 Press thc rrmlt l rre,  and check the con-
trct  spr ing def lect ion wi ih the fcclcr
gauge Fi-q 8-36
This dcf lectron should be 0 2^-0 6 mr!
(0.008 - 0.024")

This point gap sl tould
n n r  ( 0  0 1 0  -  0  0 1 8 " )
I f  necessrry,  rdjust thc
Lhe high spccd porl t
shorvn in f igurc 8-35

b c  0  2 5  t o  0 . 1 5

g a p  b y  b c n d i n g
h o l d c r  " B "  a s

La 4l L"r.E

Fis 8'33 Aeckins Point Cap V I 1 8 5
GAB]

Voltnge Regulator

I  Check thc .rrmaturc gap with t l re feeler
gxuge
This point gap should be 0 6 to 0 u mnr
(0.01,1 - 0 032")
l f  nccess|ry.  adj l rst  the gap by bcnding
thc low spccd point holder "A"

Fis 8-35 Ch?ckins Point GaP

ltig I 16 Chet:kingI

v l1u6

the lcclcr

v3105
c0t83

ns. 8 34 Che.kinsAmrcturc GdP

I Clheck thc foirr  gaf wrth
v2199
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4. Press the armature, and check the angle
gap with the feeler gauge.
This gap should be more than 0.2 mm
(0.008").
If not, replace the regulator assembly.

Ins tallation

Follow the removal procedures in the
revelse ordel
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STARTING SYSTEIM - DescriDtion 9 1

DESCRIPTION

Fts. 9-l Startins System ttdns Diasrdm C38t,l

Thc purpose of the stNrt ing system is to crank thc cngi le to draw in thc combust ible air- fucl
Dlxlure for strr t ing the engine The strr t ing systern is composed of the starter and the
b t tery, .rnd i ts *, i r ing diagram js as shown in the above i l lustrat ion

' lhe battefy stores the cnergy in e chemical form, and when the connect jon is madc from
the battefy to thc startef rnotor,  a chemical act ion takes place inside the battery
' lh is chemical act ion acturtes the starter molor ro convert  the electr ical  energy to mechan-
rcr lenergy.

The startcI motor rs incorporated with newly improvcd mechanism within the starter clutch,
magnetjc switch, pinion drive lever, bmke and ctc , and has the following excellent features-
I t  is compact and l ight The output is large, and the end frames are ofa sealed type io
prevent the entry of dir t  and dust
Since the idlc rotat ional torque of ihe startcr c lutch is very l i t t le,  the armature is di f f icul t  to

The pinion dnve lever is operated through the d ve lever spring, and the drive lcver spring
acts as a cushion when meshing the geals, Thelefore, the smooth gear meshing ts obtarned
without damaging the gears
Since the a.mature brakc is designed to contact the commutator side face with the brush
holder ring plate, the brake is actuated only when the starter clutch is returned in its original
posit ion. For this rerson, the starter motor does not lose the braking appl icat ion during the
starhng operai ion.

i 
-.j

i f t
i  I  s ' --  - ,  I  '

i  A  t sndd  Resu  a i di  .a,*.a- n.s,, l ' r- i  A.: -= ++-



9-2 STABTING SYSTEM - Trouble Shooting

Thc shape of lhe magnetic switch moving stud end is modif ied to a hook type. which
facrl i tate the disassembly and the assenrbly of the magnetjc switch
The magnetic switch contact plates arc also modif ied into a tapered shape to increase the
durabil i ty.

TROUBLE SHOOTING

Symptoms & Probable Causes Remedies

L Starter does not turn or siarter sPins, but does not clank the engine

Poor contact of  starter switch contact points RePlace igni t ioD switch

Burnt or poor contact of  magnet ic switch Clcan contact plate or replace magnetic
contact Plate swrtclr

a
b .

c.  Open magnetic switch pul l - in coi l  c i rcui t
d.  Open magnetic switch hold- in coi l  crrcui t
e.  Poor contact of  brush
f Burnt commutator
g Commutator mica too high
h. Shorted f ie ld coi l
i .  Shorted armature
j wcak brush sp.ing tension
k Poor soldering of f ie ld coi l
I  worn bushing/s
m.Weak battery
n Shorted battery cel l /s
o. Poor contact of  battery terminal/s
p. Open circuit between starter switch

and magnetic switch
q. Poor battery ground cable connect ion

2. Starter turns, but pinion does not meshwith r ing gear.

Replace magnetic switch
Replace magnetic switch
Dress comnlutator and brush
Lathe cut the commutator
Under cut mica
Replace f ield coi l
Replace armature
Replace spr ings
Solder
Replace bushing,/s
Recharge battery
Replace battcry
Clean and t ightcn lerminal/s
Repai.

Clean and t ighten

Replace starter clutch
Replace starter clutch
Replace drive spring
Clean and correct
Replace starter clu tch
Adjust magnetic switch stud
Correct
Replace bushing/s
Rcplace ring gear

a Starter clutch prnion gcar worn
b Defechve starter clutch
c Defective drive spring
d. Poor movenent of clutch on splines
e Worn starter clutch bushing
f Poor starter clutch pinion travel
g Drive lever set bolt mssing
h. Worn startcr bushing/s
i. Ring gear worn

3. Starter motor keeps running-

a. Shorted magnetic switch coil
b  Me l ted  m i rgne r i c  swr l ch  con rd . ' l  p l d l<
c. Starter switch returns poorly

Replace coj l
Replace lnagnet ic switch
Replace igni l ion switch



CHABGING SYSTEM - Alternator a-7
The voltage shoutd be 12 volts l f  rhe
reading of the vol tmeter rs zero vol tage
or low voltage than the specified voltagc.
l t  indicates the fol lowing symptoms.

a. Opened or poor contact of fuse, regu_
l a r o r  " l C  l e r m i n a l  w i r e  o r . . l -  t e r m i _

b. Regulator hlgh spee{l points melted

6. Disconnect the regulator connector plug,
and check the resistance between the
regulator "IG" and .,F,, terminals with
a circuit tester
There should be no resistance.
If there is any resistance, it lndicates
that the vol tage regulator low speed
points contact poorly

_ l"l.-,
t 

-lr
I

_ _ t

* i
/l/N\l\
[ !!..-r_ 1t

L_

Fic. 8-6 Checkinc Resistonce betueen-IG" & "F"

7. Perform the load test rn the followina
manner
l \4ake the same connect io, t  a,  shown In
frgure 8-4, and start the engine, and rLrn
i t  r t  approximately 1,t00 rym with ax
l ights and accessories turned on.
The ammeter should indicate more tha.
35 amperes on lhe RT series, and morc
than 25 amperes on the Light Truck
series with the voltage of t3 5 to 14 5
volts.
t h " n  r h e  . p e c i f i e d  d m p e r a g ( ,  I h c  r e c t i
fier or stator coil is shofied or opened
If the battery is tn full charged state and
the amperage reading is less than th,
specrfied amperage.

I t  is .ecornmen{: led to discharge thc
battery to perform the load test.
l j rs.onn.,  r  r .  c .  .gh ren\.or lead rroln
the igni t ion coi l ,  ant l  turn the starter tbr

s e c o n d \  t o  d t \ L  h c r g e  l h c
DattcIy.

ALTERNATOR

Removal

I  Disconnect the battery to ground caDrc
from the battery terminal

2. Disconnect the wir lngs from the al terna_
tor

3. Remove the fan belt  adjLlst ing bar bolt
and the fan belt .

4 Remove the al ternator rctaining bolt ,
and remove the al ternator assembly l iom
the al ternator bracket

Disassembly

L  R e m o v e  r h c  t h r ,  e  d r i v e  r n { i  t r . n  c  r e t d r n
ing bolts.

2 Insert  a screwdriver into the notches rr
the drive end fralne, and pry with trre
screwdlver to separute with drive encl
frame from the stator
I f  necessary, tap l igh y on the dr ive end
frame_with a mel let  ioward the pul le, ,
ano lnen remove the dr ivc end frarrc
with the rotor.

G0163

Fi& 8.7 Dnve End Fftme Remotal v2195



CHARGING SYSTEM - Altemator

3 Remove the

sPace col lar '

pulley retainlng nut,
pulley, fan, key and

4. Remove the rotor frcm the drive end

fr. lmc usrng a Pfcs\ ds :hown in f tgurc

E-9.

and
the

1
2
3

5
6

1O Bea fng  re l a ' ne r  P la te

18 Rect i l ie r  end t rame

Fry 8 8 Attenatot Componentson RH Seies v6841

Fig. 8-9 Rotot RenoYat

5 Remove the rear bearing from the rotor

shaft with the lnjection Pump Sphne

Shaft Puller 092E6-4601 I

6, Remove the bearing retainer retamlng

80038 FiT. &10 Reat Beanns Removal

screws, and remove the t-elt cover(except
RT series), bearing retainer, front bear-
rng. felt ring cover and the felt ring from
the drive end frame

VII39

92a6-460I I
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7. Remove the recaif ier hotder retaining
nuts, "B" terminal retaining nut and tne
brush holder retarning screws, then re-
move the stator with the rect i f ier holders
from the rectifier end frame

Fig. 8-I I Stotor t4ith Red{liet Horder
BAB9

8- Remove the brush holder assembly from
the stator coi l  "N" terminal in accord_
ance with the fol lowing order using a
small screwdriver

a. Pul l  out the brush iead terminal f rL,rr
the holder by sl idtng the terminaj

b, Removc one terminal insulator_

c Remove the stator coi l  , .N, ' terminal

from the holder by sl id ing out the
"N" terminal
When removing the brush holdcr as-
sembly, do not remove i t  by cutt ing
the "N" terminal lead or melLing thc

Inspection & Repair
Bearing
I  l e ! ' K  f r r  U r - l . n a \  l o t  . .  . t c . .  r o u g h | h  , . .
abnorlnr i  noise or datnage
If  defect ivc, replace the berr ing/s

Rotor

1 Check thc rotor coi l  for olen or shorr
circr i t
Connect a circui t  tester from the sl in
r lng to the other r ing
The coil resistance should be 4 1 - 4.3
ohms
If  thefe is l i t t lc or no resisrrncc. the
coi l  or s l ip r ings luve a short  or ground.
rnd considcrrb y highcr resistance thun
that specjf ied above. indicates an opened
corl  or connect ion defect
I f  thc test shows that the rotor coi l  ls
. h n r t c d  , J r  o n e n r d .  J - d  t l l (  , l r p  f i n g .  a r e
defect ive, the rotor assenbly slrol l ld be

Fit.8 lJ 'testins 
Rotot (bit for Opcn &

Shod Cncuit y2i 96

Fs 8.12 Brush Eotder Removat 80040 l ig . l t  l1  I i !nnBRt) tat ( t  lerGnrnt  t2 t97



CHARGING SYSTEIM - Alternatorg  1 0

2. Connect the tester i rom lhe sl ip r jng to

the rotor ro rotor shaft, and chcck the

i n \ u l a t i o n  b ( l w . e i  r n r r r  r \  \ l l o s r  i n

f igure 8- l ' l
l f  the tcster needle moves, the rotor cor l

or s l ip r ings are defect ive
The rotor assembiy should be replaced

Stator

I  Check the stator coi l  for insulai ion

Connect thc tesier berween the slaror

coil lead and thc staior core

l f  the tester necdle oves, the coi l  insu_

let ion is defect ive
Repeir the coi l  or replace rhe stator

FiE 8-15 Testing Stator Coil lot Insulation
B)alI

2. Check the stator coil for open circuit

ln otder to perform this iest '  the stator

coi l  leads must be disconnected from the

rectifier leads.
To disconnect ihe leads, hold the recti-

fier lead with a nose pliers to prevent

the rectifrer from heating. and meli the

soldered port ions using an electr ic sol

dering i ron of 100-200 watts ibr 2

Fis 8J7 Tesnns Statot CoiI fot Open Cirdit- 
v1115

Check the four leads of the stator coil

for conductance between them

If the tester needle does not move, the

stator cotl is opened, and must bc

rcplaced

Brush & Brush Holder

I Check the brlrsh for crack and wear

I f  the brush is worn beyond 8-5rnm
(O 335"),  replace the brushes

The brush should shde smoothly.

Fis 8-18 Brush Lensth

2. If replacing the brush, install the new
h r u , n  a n d  l 5 e  b r u \ h  q P f l n g  i n t o  l h (

brush holder, then solder the brush lexd

wire keeping the protruded brush length

t o  1 3  m m  ( 0  5 1 " ) .

After soldering ihe brush lead, check if

the brush loYement is smooth

vI t43

L i m i t  8  5 m m

Fit. 8-16 Melting Solder G3361
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l
J

Fis. 8- 1 9 Replacins Rrust1 v0216

Rectifier

Good or defeciive rectifier is classified by
the re\ i \ tance value berween rhe rect i f ier
holder and the rectifier lead.
To perform this test, the rectifler holder
must be separated from the stator.
Refer to paragraph 2 of the Stator in the
Inspect ion & Repair  on page g-10.

I Rectifier holder posittve side.
Connect the tester (+) Iead onto the
rectifier holder and the (-) lead onto the
rectifier lead as shown in figure g_20,
and check the resistance.
Good recttfier w l indicate no resistanc",
and i f  t t  indicates a high resistancc, the
rect i f ler is opened.
Next,  turn the polanty of the tester and
check again. If the tesier needle moves
in either polarlty, the rectifier is shorted
If  the needle does not move rn ei ther
polarity, the rectifier is opened, and

should be replaced with the holdcr
assembly

2 RecttGer holder negatlve side.
Connect the tester (  )  lead onto drc
rect i l ier holder and (+) lead onto ths
rectifler lead as shown in figure g-21,
and check the resistance
Good rectifier will indicate no resistance
and if it indicates trigfr resistance, itr"
rectjfier is opened
Next,  turn the polar i ty of the tester,  and
c h e r k  a g a i n .  l f  t h e  n e e d l e  o f  l h e  r e \ t c r
m o v e s  i r  e i r h e r  p o l d f l r y .  t n e  r e c t i l l e r  i \
snorted
If  the needle does not move in ei ther
polar i ty,  the rect i f ier is opened, and
should be replaced.
I f  any one of the negattve side rect i f ier rs
found defect ive, always replace the nega_
t ive side rect i f iers with the holder assen_
blv

Fig. 8-21 Rectifer Te\t G0t73

,dssembly

1. Instal l  the stator coi l  . ,N, '  terminal onlo
the brush holder in the following man_
ner.

Insert the stator coi l  "N" terminal
onto the brush holder.

b- lnstal l  the terminal insulator.

c. Insert the brush termmal onto the
holder at correct posit ionFis. 8-20 Rectlier Test G0172
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Fis. 8-22 Assemblins Rrush Hotdet 80013

2 lnstal l  the insulator washers to the rc-

l a i n . n !  b u l . .  '  I  l  , J  l o ' r l i t i  ' i J c  r . .  i l i c l

holder,  anLl rnstal l  thc stalor with the

rect i f ier holders onto thc rect i f ier end

lnstal l  rhe "B" ter lninal  insulator,  then
t igten the retainlng nuts

3 lnstal l  lhe brush holder onto thc rectr |er

holders through lhe insulat ion plate and

the insr. lLators,
The brush holder retainlng bolts must be

t ightencd through the insulators

I  I n \ r a , l  l l - .  f c l l  o n !  l 2 '  a n J  r h c  l e l l  r i n g
cover (3)onto the dr ive cnd frame ( l )  so

that the convex su.face of the fel t  nng

cover wi l l  face toward the pul ley side
Pack mult ipurpose grease into the bear-

ing (4),  and instal l  the bearing
Next,  instal l  the bearing retainer (5),

fel t  r ing (6) (except on RT series) and

the felt ring covcr (7) (excepi on RT

series) wiih three retainlng scfews
When rnstalling the felt ring cover (7),

face the convex sur lace of the fel t  r ing

cover toward the rotor side.

5 Pack multipltrpose grease into the rear

bcaring, and press i t  in onto the rotor

shaft  of  the sl ip r ing srde.

6 lnstalt the drive end lrume onto the

rotor shaft bearing through the space
col lar with the Transmission Oi l  Plug

09325-12010 and a Press

Ftg. 8 24 Insta iry Dnve End Frume B0a5

?. Press in thc brushss against the brush

sPring Iension into the brush holder '

Next,  inscrt  a wire through the access

hole in the rect i f ler end frame, and also

into thc hole Provlded in the brush

holder io prevent the brushes from fall-

lng-

2

o

3

o

Fig. I25 Insta ins Wirc

09325- 120 |  o--- \

v0218
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With the brushes posi l ioned as above.
asse )blc lhc dr ivc cnd i iame orto lhe
recr i f ief  end frrnle.  rnd t ightcn them
with thc t l r rec rclr in ing bolts

t  lnsral l  thc space col lar j  key. fan and thc
pul ley on|o the rotor shai1, and instr l l
thc reir in ing nut

Alternator Output Test

Pcrlbrnr the ourput ted in Llccordance with
(  .  , r ,  r "  . h u $  n  i n  t L e  l b  l o \  i n J  i r  r ' l f "

t i o n  t o  8 ^ - 1 3  n 1 m  ( 0  3 l  r o  0 . 5 1  )  r v l t h  t h c
fan belt  pushed with l0 kg (22 lbs)

ALTERNATOR REGULATOR

Removal

I  Disconncct the battery to ground cable
i ionl  the bat iery terminal

2 Disconnect the regulator wir ing harness
connector plug

3- Remove the reguhtor rctaining bolts,
and remove the regulator assenbly.

Electrical Adjustnrent

I f  the al ternaftrr  reguhtor docs not actuatc
propcrly in accordance with the electr ical
acl l rstrncnt,  check the rcsistance ol  the
regulator circui ls
l f  dei tct ive. repair  the deitct ive port ion.
and repeai the electr ical  adjusLmenl af ler
performing the mechanical  adjustmenl
Always use a ful ly charged barlefy to per_
form the electr icul  edjustmenl-v5124

I  Turn on the switch "SI" only,  then
ircrease the al ternator revolut ion grad-
uaLly with a var i2blc motor untr l  thc
volt . rge reading rcachcs 14 volts,  and
read the al temrtor rcvolut ion at that
t in le,  which should be 700 - 1000 rpm.

2 Tum on the switch "SI",  . rnd "S2"
f-urther holding the output vol tage at 14
volts with a vadable resistance, increase
the al temator revolut ion to less than
3,500 rprn fbr RT series, and to less than
4,000 rpm for RH series, and rcrd the
m m e t e r  a t  t h a t  t i m e

The ammeter should be 40 amperes on
RT scr ics, and on RH se es this should
be 30 amperes

Fi!1. ,\ 26 qutput Test Cir.:uil

lnstallation

Fol low the renoval procedures in the
reversc order.  Adjust the lan belt  def lcc-

Voltage Relay

Makc the tcst c lrcui t  as shown in f igure
8  2 7
Operl tc thc vt l l iable lnotor,  and turn on
thc switch 'S"

Next,  rncrcasc the al tcrnator rcvolut ion
gradual ly.  and read the vol trge when the
tcst la nrp goes out

L  gh l

E

Fig. 8.27 raltuse Relar Test Cin:uit c0t76
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Thc voltage relay operal ing vc' l tage should
b e 4 5 - 5 . 8 v o l t s
l f  the vol tage is not within thc specif ied
voltage, adlust i t  by bending the adjust ing
arm ol the vol tagc relay
Refer to figure 8-30

Voltage Regulator

Make thc test circuit as shown in figure
8,28
Operate the vaiable motor.  and turn on
thc switch "S" Check the vol tage and
amperage by varying the al ternator revolu_
l i u r  g r J d u a r l y  a r  l h e  l i m e  w h c n  t h e  a n
meter needlc registers maximum
Increase the al tcrnator revolLrt ion, and read
the voltage at the t ime when the ammeier
needle regjsters one-half of maximum am
perage readlng
Also lncrease the revolut ion reaches 3,000
rpm, and read the vol tage
l h e  r e g u l d r i n g  v o l l a g e  s h o u l J  b i  w i i h i n

l3 8-14-8 vol ts when the ameter needle
registers at one-half  of  maximum amperage,
r n d  a l \ o  w h e n  l h e  a l l c r n d l o f  r c \ o l u l i o n  i .
at  3,000 rpln
If  the regulal ing vol tage is not within thc
specif ied vol tage. adjust i t  by bending the
adjust ing rrrn of the vol tage regulator '
Refer to figure 8 3 I

Fis. 8-28 Voltase Resulotor Test Cicuit G0177

Regulator Circuit Test

l -  Connect the circui t  tester between the
"IG" and "F" terminals
The resistance should be zero

Fis. 8 29 Resulatar llnins Haness
Connector PIus G3456

If  there is any resistance, the contact of
the vol tage rcgulator pornts "PL1" and
"PL0" is poor
Press down the armature of the vol tage
regulator,  and check the resistance.
The resistance should be about 10 ohms
If the resistance is considerably higher
than the specif ied resistance value, the
control  resistor (Rf) is defect ive.

2. Connect the circui t  tester between the
"L" and "E '  terminals.
The resistance should be zerc
l f  there is any resistance, the contact of
the vol tage relay points "Pl"  and "P0"

Press down the armature ofthe regulator
relay,. tnd check ihe resistance.
The resistance should be about 100
ohms.
I f  the resistance is considerably higher
l h d n  1 0 0  o \ n _ . .  r h r  v o l l a g c  c o i l  i \
opened
If  the resistance is ext.emely lower than
the above, the vol tage relay points "Pl"
and "P0" are melted or the vol tage coi l
is shorted

J .  a o n n . i t  , h c  c i r c u i r  t e s l e r  b e l w e e n  r l r r
"N" and "E '  terminals
Thc resistance should be about 23 ohms
If  the resislance ls considerably higher
than 23 ohrns. the vol tage rclay coi l  rs
opencd
If  the resistance is extremcly lower than

terminal "L" l.rminal "E|"
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thc abovc, the vol tagc .elay coi l  is

4. Connect the circui t  testcr betwccn ihc
"L" and "B" rermirals,  and pless down
thc armature of the vol tage rclay. tnen
check the resistance
The resistance should bc zero
If  therc is any resistance. the contact of
the vol tege rclay.points "p0" ard , ,p2, '

5 Connect the circui t  tester between the
"B" and "E" termmals
The r€sistancc should be inf ini te.
I f  there is any resistence the vol tage
reiay points "P0" and "p2' ,  arc meltcd
Press the armature of the voi tage relay,
and check the resistance
The resistance should be about 100
ohms
If  the resrstancc is considcrably higher
than 100 ohms, the vol tagc cott  rs

l f  the reslstance ls extremely lower than
the above, ihe vol iage coi l  is shorted

6 Connect thc circui t  tester bctween Ine
"F" and "E" terminals.
The rcsistancc should be inf ini tc.
l f  r h e r c  r .  a n y  r e . i . ( J n r r .  t h e  v o l t a g e
rcgulatol  points "PL0" and , ,pL2" arc
melted.
Press the armature of ihe vol tage regula,
tor,  and check the rcsistance_
The resistance shoLl ld be zero.
l f  thcre is any resrsttnce, the contact or
lhc regulator pornts ' ,PL0,,  and , .pL2, '

Inspection & Mechanical Adjustment

This mcchanical  adjusiment descr ibed h{_re
should be perforrned when the specif ied
values arc not obtained in ihe electrcal
adlustmcnt.
Dir ty contact points should be dressed with
a sui table paper or a surtable f ine emery

Fry 8.la Nomenclaturc of yottage Retay C0175

Fig 8ll Nomenctaturc of I/attae? Resutator
ca 171

\ f ( e r  J f . . \ i n g  , -  n u i n t . .  \ \ . , \ h  l h i m  , h c , r -
oughly with cleaning solvent
l f  nny of thc pojnts is burnt or pi t ted
excessivcly.  rcf lacc Lhc regulator assembly.

Voltage Relay

1- Press down the armature, and check thc

Fis. B-32 Checkins Spnng Delle.non y2t98
ca18a
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contact spr ing dcf lcct ion with thc feeler
gauge
This def lcct ion should bc { l -20 ro 0'15
m l n  ( 0  0 0 8  -  0  0 1 8 " 1 .
I f  ncccssary, adjusL i t  by berding the
p o i n t  h o l d c r  " A '

2. ( lheck thc point gap wrth th
glr lgc
' fhis point gap should be 0 4 to
( 0 0 1 6 - 0 0 4 1 " )

l f  rrccessery, adjust the gap by
thc pornt holder "  11".

' I  h is point gal  should
m n r ( 0 U l { l -  0 0 l t " )
I f  neccssi l ry,  rd. tust the
thc high spccd pornt
sho{,n in f igurc 8-35

3 I lcss the a.rreture. and
tact spr ing def lect ion
gaugc Fig- 8-36
Thrs del lcct ion should
(0.008 - 0 024").

b c  0  2 5  t o  0 . + 5

gxp b] '  bcndin-s
holdcr "B" as

c|cck thc cor l
with rhe ieeler

b e  0 2 - 0 6  m , n

Fis 8'33 LhcckinsPoint Cdp v1185
Gal8l

Voltagc Regulator

I  Check thc ar lnat l rre gap with t l le i te ler
grugc.
This point gaf shoulcl  bc 0 6 to 0 t  rrrrr
(00r , r -0032")
1f nccesMry. adjust the gap by tr€nding
thc low speed point holder "A"

\

Fis.815 Checktng Point Gap V2t55,G0182

I. ig. 8 36 Chec v3 t05
GOI8J

lris.8 37 Chetkms Anslc Cap

B f l . l
rJ':

Lhc lec lc f

kins Spnng Defuction

ltit. 8 34 Chetking 4maturc GaP

I Chcck the point gnp wrl l t
gauge

lq 25 olE .

v2 t19
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4. Press the armature, and check the angle
gap with the feeler gauge.
This gap should be more than 0.2 mrn
(0.008").
lf not, replace the regulator assembly.

lhs tallation

Follow the removal procedures in the



STARTING SYSTEM

DESCRIPTION

TROUBLE SHOOTING. 9-2

STARTER ,
Construction

9-3
9-3

Armature . ,
Field coil . .
Magnetic switch .
Brush holder & brush.
Starter clutch.

9 ,4
9 -6
9 -6
9 -1
9 -7
9 -8
9 -8
9 -9
9 -  l 0
9 -  l 0
9-12
9 -12

Assembly.
Tes t i ng  A f t e rAssemb ly  . . . . . . .  _
lnstal lat ion.

MEMORANDUM

BATTERY.  . . . .  . . .  s_ t2
Inspec t ion  &  Ad jus tment  .  .  .  . . .  . . . . . . . . . . .g -12
Charg ing . .  . . . .  . .9 -12



STARTING SYSTETVI - DescriDrion 9 1

DESCRIPTION

l - - - - - - - - - - - - - j
---: i /5-h iA

i  L - -+- - r i  1  i . l7'------:.\g a,/ |
' . . 4 - - ' . f

_i i  r___+__o ) ir
"j 

^--' '-----;:n\g 
9/ I

; l  M n  h  , -  - - - l't ltHl ll i
, \ - - : t rN !  rF  I  i

-)-

A l ' * i a t t r  R e g t  d t r  ;

Fig.9 I Sta inB System winngDtaslam G3814' rhe purpose of the start ing system is to crank the cngine to draw in the combustible air-fuelnrixture for start ing the engii le The start ing system is composed or *," , turi".  una ,rr"battery, and tts wtring diagram is as shown in the above i l lustrai lon.

The batrery storcs the energy in a chemicar form, and when the connection ismade t iomthc battsry to rhe starrer motor, a chemical action takes pf"* f".ra" tf ," ir i i" .V 
'

This chcmical action actuates thc stafier
tcat encrgy, 

motor to convert the electrical energy to mecharF

The starier motor is incorporated with newry improved mechanism within the starter crutch,magnetic switch, pinion drive lever, brake and etc , and has the following excellent featutesIt is compact and l ight. The output is large, and ihe end frrr". u.a_oi, J"a typ" toprevent the entry of dirt and dust.
Since the idle rotational torque of the starter clu tch is very lit e, the armature is difl.icult to

the drive lever spring, and the ddve lever spring
Therefo.e, the smooth gear meshing is obtained

since the armature brake is designed to conlact the commutator side face with the brushholder ring plate, the brake ls actuated onry when the starter crutch is returned in rts originalposit ion. For this reason, the starter motor does not lose the braking appl icat ion during thesrar!ng operation,

The pinion drive lever is opefttcd through
acts as a cushion when meshing the gears
wrthout damaging the gears_



9-2 STABTING SYSTEM - Trouble Shootirg

The shape of the magnct ic switch moving strLd end is nodif ied io a hook type, which

faci l i iate the disassembly and the assembly of thc magl let ic switch-

The magnetic switch contact plates are also modif ied into a tapered shape to increase the

durabi l i ty

TROUBLE SHOOTING

Symptoms & Probable Causes Remedies

l Starter does not turn or starler spins, but does not crank the cngine

a Poor contact ofstarter switch contact points Replace ignit ion switch
b. Burni or poor contact of magnetic swiich Clean contact plate or replace magncfic

contact plate switch
c. Open magnetic switch pul l - in coi l  c i rcui t
d- Open magnetic switch hold in coi l  crrcui t
e Poor contact ol  brush
f, Burnt commutatol
g Commutator mica too high
h Shorted field coil
i  Shorted ar lnalure
j .  wcak brush spring tension
k Poor soldering ot field coil
I  Worn bushing/s
m Welk battery
n Shorted battery cel l /s
o. Poor contact ofbat lery terminal/s
p. Open circui t  between starter swltch

and magnetic switch
q. Poor battery gJound cable connect ion

2. Starter tu.ns, but prnlon does not meshwith i ing gear.

a. Starter clutch pinion gcar worn
b. Defective startcI cluich
c Defective drive spring
d. Poor movement of clutch on splines
e Worn starter clutch bushing
f Poor starter clutch pinion travel
g Drive lever set bolt nl issing
h. Worn starter bushing/s
i- Ring gear worn

3. Starter motor keeps runnjng.

a. Shorted magnetic switch coil
b .  Me l red  magn(uc  rw i r ch  con la . ' l  p l d l (
c. Starter switch returns poorly

Replace magnetic swrtch
Rcplace magnetic switch
Dress commutator and brush
Lathe cut the commutator
Under cut mica
Replace f ield coi l
Replace armature
Replace spr ings
Solder
Replace bushing/s
Recharge baltcry
Rcplace battery
Clean and t ighten terminal/s
Repair

Clcan and t ighten

Replacc starter clutch
Replace starter clutch
Replace drive spring
Clean and correct
Replace starter clutch
Adjust magnehc switch stud
Correct
Replace bushing/s
Replace ring geer

Replacc coil
Replace magnetic switch
Rcplace igni t ion switch
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STARTER

Construction

Fig. o 2 Chss Sp.tionul Vt?w aJ Stottcl y51l5

lhe pr inciplc components or the st . l r tef  consist  of  th€ !rnrr ture, srnrrer cr. tch. f ie ld corr.
dr ive enC iramc, yoke. conlrnutator end f .ame. bruslres .nd th€ magnerjc swjtch' lh€ f ic ld coi l  is connccted wtth thc xrmatl t re coi l  through the brushes ancl the con1] l lu laror
segnrents in ser ies The windings of the f ie lc l  coi l  and the afJnatLrre coi l  are of l  heayy
copper wire to withstand the large current encountered durir lg the strr t ing operj t ton_
l l te starter c lutch is cngaged ro the armaturc shaft  wirh the let icat spi incJ i !  the starter
clulch is pushcd out by the ptnion dnve spring, r l tc t l r rning ofthc pinion occurs due to the
hel ical  spl ines. and this cnables a smooth ergagement of thc pinion rvi th the r ing gcar
Also as t i re strr ter c lutch plnion is cr lgagcd wiLh the r j l rg gear.  the turning force ofthe
i trnlature pushes Lhe starter c lLrtch pinion into a cornpletc lnesh wtthour furthe. force of the
piniojr  ( l r ive spr ing
For these relsons, the pul l ing force of the rnagnei ic switch is not rcquired to bc strong. the
magret ic switch ther€fore, is dcsigned very s 'ral l  conlprred wirh the unit  used on Lne con-
vcr l t ionr l  push in type sterter' lhe starter c l l r tch has xn onc{vay clLrtch, and i t  t ransnits the
to the r ing gear but the armrtu.c is not turncd by the r ing

luming lbrce ofthe arnlature
gear as soon as the englne is

The dr ive lcver is provided lv j th the pinion clr ive spfrng. ard es thc upper end of thrs spr i lg
is hooked drect ly onro thc magnetic switclL joinr.  thc dr i . r .e spr ing acis rs a cushron rnttre
plrshr g motton of the pinion dr ive lever for meshing with Lhennggear_ AnarnaLrre o.aKe
rs provided , , t  the colnmutator end. and i t  is desigr lect to use fr ict ion beiwccrl  the conrnlrre-
tor s ide sLrr i rcc er ld the brush holder plate The brake js affected by the Jrragnei ic switch
rct l rrn spnng through the dr ive rever when the stnder crutch is rcturned in i t !  ongrnal
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i i i l

Operation

F
E R,ns 6-". .

Fig 9 J Stater Cinuil G3136

On closing the starter switch, the battery curent flows mto the hold_in coil and also to the

armature coil through the pull"in coil, field coil and the brushes'
Then the moving core of the magnetic switch is pulled in by means of the magnetic tblce'

and the starter clutch is slided on the amature shaft by the drive spring and the drive lever

to engage the starter pinion vith the ring gear.
At this time, the pinion is partially engaged vith the ng gear smoothly before the magnetic

switch contact plate is closed
when the magletic switch is closed, the battery curent flows d ectly into the field coi] and

to the amature tbrough the contact plate, and energizes the armature to spin creatmg a

laige torque
Ttris movis the starter clutch pinion further to completely engage with the ring gear, and

b ngs the starter into the engine cranking condition As the magnetic switch is closed' the

cur;nt does not flow to the pull_in coil, and the contact Plate rs retained at ihe closed

position by the hold'in coil until the engine starts to operate'

With the starter switch off after the engine starting, the curent flows from the magnetic

switch contact plate to the pull_in coil and the hold-in coil As these coils ale wound to

have their attractive forces act in opposite directions, these attmctive forces cancel each

other, and the plunger return spring retracts the plunger moving core to open the magnetic

switch- At the same time, the starter clutch is returned to its original position' and the

armature is pushed towards the commutator end frame side by the plunger return sprmg to

effect the armature bmke Th€n, the armature quickly stops, and becomes ready for the

starter re-opemtion.
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Specihcation:

Type
Rated voltage
Rated output power
Rating
Direction of revolution
Number of poles
Number of pinion teeth
Suitable battery capacity
Noload output characteristicsl

Voltage at
Amperage
Revolution

Locked output characteristics:
Voltage at
Amperage
Torque

Series wound motor
l2 volts
0.8 KW
30 seconds
Clockwise as seen from pinion side
4
9
35 -60AH

I I volts
Less than 50 amperes
Over 5,000 rpm

7 ? volts
Less than 470 amperes
Over 1.2 m-kg (8.6 ft lb)

t 9  2 ai al 4, 3

s
15 Commutaror end trame

17 Commurabre.d frame busrr ng

2 D. ve end trame bushinq

4 Pihion drlve ever w^pr nq

6 P n ion  s topper .o  ta r

Fig. 94 Stortet Components

0@01
5,*-; @l@

Y5660
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R€moval

L Drsconnect the battery ground clble
from the battery terminal

2- Disconnect the battery to stafier cxble
and the wires f.om the starter

3. Remove the enginc under covcr on RH &
RY series

4 Remove the starter retaining nuts, and
remove the starter

Disassembly

1. Disconnect the f ie ld cor l  wire from the

lower side main terminal of the magnetrc

switch.

2. Remove the lwo magnetic swi lch f€tain-

ing screws, and d6connect the moving

stud from the drlve lever by Lowering the

front end of the magnetic swltch as

shown in arfow mark, then rcmove the

magnetic switch.

Fig.9-5 Magnenc Switch Renoval vluo6

3. Remove the bearing cap from the com-

mutator end frame, and pul l  out the iock
plate and ihe washer

4. Remove the two through bolts,  and

I e m o v c  l n <  c o m m u l r t o l  i l r L l  l r ' ' r .

5 Take out the brushes from the brush

holder, and remove the brush holdel

from the armature shait

Fig. 9'6 Bn'* Holder Remo'L| v1808

6. Remove the yoke from the drive end
frame

7 Remove the drive lever retalning bolt,
and remove the armaiure, together with
the starter clutch and the drive lever
from the drive end fralne.

Fig.9-7 ArmatureRemoval 80033

8- Remove the snap r ing and the pinion

I  5 - 2  o m m( 0 0 6 - 0 0 8 )
L I

, ( 0
6 m,if

mm (2 36 )

Fig. 9-8 Storter Clutth Remordl 80034
ct219
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sbpper col lar f rom the armature shai- t
end, ihen remove the starter c lutch.
To remove the snap r ing. nlake a Loor
simi lar to the one as shown in rne
i l lustrat ion.
Drivc oLrt  thc pinion stopfer col tar' o u  r f d  t h e  \ l a l l c r  c l r l c h . i d e  t i 1 5 t  1 . , . r !
the tool  to remove the snap r ing_
Next,  remove the stoppcr col lar ancl  Ll le
starter c lutch after ren)oving the srap
nng

Inspection & Repair

I  lnspect the clcarancc between the anra-
ture shai l  and the bushing
The specif ied clearance should bc ress
t h a n  0 - l  m m  ( 0  0 0 4 " ) .  a n d  r f  t h c  c l e a r _
ance exceeds 0 2 rnm (0 009"),  selccr
thc proper size bushjng in the fol lowrJtg
t a b  c  t u  o h t : r i n  l h - , p e ,  t t e L  c ' c .  f - 1 .  .
Arrnature shaft  diameter l
12.Q5 -12.410 mm (0.211392 - 0.489U,,)
Bushing inner diameter:
S T D :  1 2 . 5 3 5  - 1 2 5 6 0 m m

(0.4935 ̂ -  0.494-5")
U/S-0.30: 12.235 - 1 1.260 rnnr

(.0 4Et '7 _ 0.4E2,7'-)
U / S - 0 . 5 0 r  1 2 . 0 3 5  -  t  l . 0 6 0  n l m

( 0 . 4 1 3 8 _ A 4 1 $ " )

Thc under size bushings re mrrked with
the idcnt i f icat ion l inc of 3 nlrn (0 l2 )
width. Thc U/S-o 30 bushrng is mirrkcd
w i l l  d  \ i n g l e  l i n e .  : , r d  r r  U  5  ̂  < 0  I .
marked with double I ines

2 Chcck the comrnl l tator for roughno"",
burnt or scorcd surface
If  necessary, dress or cut with a latrc
JUS1 enough to remove stock b clc n t l lc
surface.
T i  l h e  o r r - o f  f c u n J  n f  t h e  - . r - r I r L r .  u f  r s
m o r e  t h a n  0 J  m m  ( 0 0 1 2 , , ) .  c u r  t h c
commutator on a lathc
Thc out-ol-round should be less than 0 l
rnm (0.0021").
The servicetblc lirnit of the comrnutator
is 36 8 mrr (1.45") for 2R. 30 7 ml lr

( l  l l " )  l b r  l 2 R ,  a n d  i f  t h e  l i l n i t  e ^
cceds. replace ihc ar ntatufc
T l  (  . t \ .  t i . . l  .  o r n | ' u t : r t o r  , l i .  n r t ,  -  r "
38 8 rnm (1 5-1") ibf  2R, -12 7 mrn
( 1 . 3 1 " )  f o r  I  2 R .

I  Check the mica depth, and f i le off  thc
nica i f  Lhe depth is less ihan 02 mrr
(0 008")
The prop€r depth should be 0 5 ro 0 o
nm (0 02 -' 0 03")

FiE. 9-9 il,Iica DepttL c0l i I

4.  Check thc |ratLu€ coi l  for grouud uvrg
n growler
Clonnect one test prod on the col l l ru_
rator,  and the other tc\ t  prod on ihc
ir  rnat re core or shaft
I f  thc test la lnp l ights,  the arnrt ture col l
is gro ncled
Rcpair or replace the armature.

Fig- 9-10 TesfingAnnatwe Coit lor Ctound
y2t 86

5. Check the armatLlrc coi l  for jntcrnal
short  by placing the arntature on t lc
growlcr,  i rnd hold a hacksaw bladc olrr
rn€ arrrr ture core whi le roiat ing thc

1
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Repair or replace thc armatnre

If  ihe hacksaw blade vibrates, the arma'
ture coi l  is shortcd.

f ie ld coi l  has an open
Repair or replace the field coil.

Fis 9-l I Testing Atmtturc Coil for Shott
v2187

6 Check the armature coil for op€n circr.lit
b !  f h c i n g  l h c  a r r a t u r c  o n  t h e  g r o w l e r .
and connect the two commutator seg
ments wlth the test prods, and check the
readlng.
Repeat the tesi  for al l  adjacent segments
movlng one segment at a t ime.
I f  thcrc is inconsistent reading, r i  mdi
cates an opcn circurl
Repair or replace the armature.

Fis 9-12 Testing Amature Coil lor Open
Chcuit Y2luu

Field Coil

l Check the field coil for open circult
using a circuit tester
Connect one test prod onto the field coil
lead and the other prod onto the other
f leld coi l  lead.
If the tester needle does not move, the

Fit.9-13 Testing FieA CoiI lo. Open Circuit
80035

2. Check the field coil for ground. Connect
one test prod onto the field corl lead and

the other lead on the Yoke
lf the tester needle moves, the field coil
has a Siround circuit.
Repair or replace the field coil.

Fig.914 Tesnns Fiea Coil for G.atnd

Magnetic Switch

The following magnetic switch tests des-

cribed in paragraphs I thrcugh 3 should
be pedormed with the condi i ion that the
starter is assembled, and with the specif ied
vol iage apphcat ion, to prevent the contact
pldle of rhc mdgnel ic swi lch l fom deform_

ing.
In testing, desconnect the fteld coil lead

from the magnetic switch terminal "F"

I Test the pull-m coil motion of the mag-

net ic switch
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Connect the test leads onto the . ,50"

termlnal and the "F" terminal as shown
in ilgure 9, 1 5 .
The magnetic switch should pul l  in the
plunger stroDgly with 8 votrs.

G 1266

3. Check the plunger return motion by con-
nect ing the battery posihve lead onro
the "F'  terminal,  and the negat ive lead
onto the magnetic switch body.
After pulling out the pinion until it
reaches to the pinion stopper collar wrrn
the hand, .elease the hand from the
pm1()n,

Fig.9-15 Pu -in CoiI Test G t265

2 With the magnct ic switch in pulf in
c o n L l i l t o r .  c o n n c L t  l h e  b r | l e r y  n < g a t i v .
lead onio the magnetic swi ich body_
Next,  dtsconnect the test lead of the
battery negat ive srde from the , ,F, '
terminal
The plunger must be pul led in,  and held
in this posi t ion with 8 vol ts
I f  held, the hold- in coi l  is sat isfacrory

Fig.9J6 Hod'in Coil Test

At this t ime, i f  the plunger returns wtth
12 volts, the magnetic switch is satisfac-
tory.

F{s. 9 17 Ptunge, Retum Test

,+ Inspect the length of the
switch moving stud
Thc length is approximatcly 34 mm
f l . l , :  t  f r o r  , h c  i 1 \ t J l l a l l o n  r u r r r . c , , 1
the magnetlc switch to the extreme end
of the rnoving stud joint  hook.
I f  necessary, adjust the tnoving stud
length by loosening the lock nut io
obtain the correct posi t ion of the pmion
travel.

Fis.9.18 ArcckinsMovins Stud Lensth VtSrJ

Brush Holder & Brush
l lnspect the b sh holder for insulation

using a circuit tester
Conneci the iest prods onto the posit ive
side brush holder,  and onto the negat ive
side brush holder
l f  the tester needle moves, the brush
holder insulator is defect ive, and should
be repaired or replaced.

yt 812
Gt267

rr lagnet ic
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' r r ' \ |  | r ' . , .  l r d ' n . .
strcky i rgl inst lhc l ree Nh.ei  nrolenrent.
a n d  s l i I t ) i r g e  i n  o I p o \ i t c  d i r c c t r o n  t o  t h c
l rea- ! ! l r cc l  move l l l c I ] t

i 1  d e l f c t r v t .  r e p h c c  t h e  s L a r r e r  o l u t c h

Fis. 9-19 Checkins Btush Holder Ins lation
vI8tl

I  Check thc brush length, and i f  the lengih
rs less ihan I2 mm (0 48"),  replace ihc

Thc specif ied brush length is 19 nlm
( 0 . 7 5 ' , )

3 Check the brush spring tcnslon wrth i r

The feadixg of thc tcnsion should be

mlde when the spr ingjust comes off  the

brusn
Ihc specif ied spr ing tension should i 'c
1 , 0 5 0  ̂ -  1 , 3 5 0  g r r m s  ( 2  - l  t o  3  0  l b s )
when thc new brushes are instal led
l f  the tension is less t l ran t j00 g ( l  32

1bs).  r€placc rhe spr ing/s and/or the

vt8r6

When assembl lg each lr1rt  co|t  with

mulLipurlosc grease onto the sl ld ing sur '
face or moving port ion oi  the arnlr tufe

shaft  spl ines, s lancr clutch bushing, end

frame bushings. dr ive lever and the rnovlng

s tLrcl
l -  l n s t a l l  t h e  s l a r t e r  c l u t c l t .  p r r i o n  s t o p p e r

cot l . rr  l  d the snap r ing or l to thc alna

ture d1rf t ,  end Ll Icn lock thc stoppcr
L ' o l l r r  I n  p  J t '  L , r  c r k r n 3 . . l v ' , ,  p o i n l \ .

Fig. 9-2 1 Aechng Sttter Autch

Assembly

vl8 t7

Co 0 80037

lever (2) onlo thc
fol lows.
dr ivc lever as in the

Fis. 9 20 Checkins Spnne Tension
Fig 9-22 Calking Stopqer

2 tnstal l  the tuivc
starler clulch i1J as
,Always instal l  the
i l lustraled posrtrorr
l f  ihc rnstal iai ion is

Starter Clutch

l . i  l c c l  t h (  p i n i o r  L r . l h  l d r  $ c r r  '  r l J
damage
lf  defect ive, replace the starter c lutch
asscmbly. incorrect.  the pinion
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Fig. 9 23 Ditection of Dnye L@o lnsta ztion
vl8t8

3 Instal l  the armature onto thc dr lve end
f r a m - ,  a n J  l i E l _ l ( n  l h e  d n ! r  l c v . r  ' ( r . i n -
ing bolt .

4.  Instal l  the yoke onto the dr ive end
frame-

5 Inslall the brush holder onto the arma-
ture, and instal l  the brushes into the
brush holders
Al lgn the cut provided on the brush
holder with the thread holes for the
through bolts on the drrve end frame.

T lnstal l  the thrust washer and the lock
plate orto the armature shrl l  end as
shown in f igure 9-24.
The  d rmdrL r -  h - l  r h ru , r  p la )  \ ho . t l o  be
0 .n5  015  mm t0  002  l o  0  l J  r ,  and
thc thrust play l imit is 0 8 mm (0 03")

8 Pack mult ipuryose grease into ihe bear-
. np  co \ ( r .  . nd  i n , r d l l  i r  o r ro  t h .  nJ
frame

Fig 925 Instauins Barnns Cover v1821

9 26 lnstalli s Magnetic S\+titch

9 Instal l  the magnetic switch onto the
drive end frame
AIways hook the moving stud joint  onto
the drive spring liom the underneath of
the spr ing as i l lu5tra ted

ruresh'ng with the r ing gear wi l l  be im-
propef.
Also the steel washer (3) must always bc
installed towards the clutch side.

Fic.

t0

G0152

Fiq. 9-24 Insta iry Lock Plrte

6. lnstal l  the commutator end
t ighten the through bolts.

Check the clearance between the start-
er c lutch pinion and ihe pinion stop-
per col lar Thc clearance should be
I -  4 mm or 0 04 to 0.16" when thc
slarter is operatcd under no load
If  necessary, adlust the clearance by
adjust ing thc moving stud length

v1820

frame, and
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Fk.9-27 Clutch Pifiion Aeannce G0153

Testing After Assembly

The following tests should be performed
after assembling the starter.
If suitable equipment is not available, at
least the noload test should be made
Use a fully charged battery for the tests.
To perform the no-load test, connect the
test leads as shown in figure 9-28.
The starter motor should rotate smoothly
at a constant speed of more than 5,000
rpm at I I volts with the current dmw of
50 amperes or less.

Fis 9-28 Testins Ci.cuil G0151

To perform the lock test, follow the ln-
struction and procedures outlined in the
instruction manual of the tester furnished
by the manufacturer
With the armature locked, the current draw
should be less than 4?0 ampercs at 7.?
volts producing a torque of 1.2 m-ke (8 o
ft-lb) or more.

lnsfallation

Follow the removal procedures in the
reverse order.

BATTERY

Inspection & Adjusfment

I Check the electrolyte level in each cell.
Add sufficient electrolyte to level line.
Always use distilled water to replenish
the battery-

2. Check the specific gravity of the elec-
irolyte with a hydrometer
If the specific gavity readlng is below
1,200, and the difference between each
cell  rs more than 0.025, the battery
should be recharged.
Electrolyte specific gravlty of a fully
charged baitery should be I 250-12'70
at 20qC (68'F).
The specific gavity of acrd solution to
be used as electrolyte, varies according
to its temperature. lt is necessary
belbre adjusting the specific gravity that
it is converted accordingly io standard
temperature reading at 20"C (68'F)
Fo r  con !e r r i on  o f  t empera tu re  pe r la rn -
ing to acrd specific gravity, the follow-
ing equation should be used.

S20=ST+0 0007 (t 20)
S20. .-.  Specif ic gavity at 20'C
ST. . . .  . .  Spec i f i c  gJav r t y  a t  t 'C
t . . Temperature of electrolyte
0.000? . . Temperuture coefficient

Electrolyte specific gravity
at 20"C (68" F):

I 260 is 100% fully charged state
I 210 is 75% ful ly charged siate
1.160 s 50% ful ly charged state
L l10 is 25% ful ly charged state
I 060 is fully discharged state

Charging

Before placing the baltery on lhe chargel.
clean the battery terminals, check the

o.
;

i
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electrolyte level, and replenish with dis-
tilled water as necessary, Remove all the
filler caps while charging, and do not allow
the bailery electrolyre temperature ro r i \e
45oc (l  t  3oF)
Hydrogen and oxygen gases are produced
during normal battery charging operation.
This gas mixture can explode if flames or
sparks are brought near the vent openintss
of the battery.

The sulphuric acid in the battery electro-
lyte can cause a serious burn if spilled on
the skin or spattered in the eygs. [t should
be llushed away with large quanhties of

For qurck charging, make sure to discon-
nect the battery to sta er cable.
If not, the altemator tectifiers will be
damaged.



IGNITION SYSTEM

DESCRIPTION . .  - IO .

TROUBLE SHOOTING , , ,  , . .  - ,  IO

10-  2
l0 -  2
10 -  6
10 -  6
l 0  7
l0- 7
10 -  7
l0 -  8
10 -  8
10 -  8
10 - t0
l 0 -10
t0 - l 0
l 0  l 0
t 01 l
l 0  l t
10  l 2

l 0 -13
l0 - t3
10 - t3

l0 -  l 4
10 -14
l0 - r4
10-  l 4
l0 -  14

l0 -15
l0 -  l 5
t 0  16
l0 -16
I  G16

t0 -1?

Description. . .
Inspe. t ion

HIGH TENSION WIRES

De\cript ion
Remova l , .  . ,  , ,  . .  _
Disd\sembly

Dist butor shaft
n i a r r i h , ' i n r . a n

Breaker plare & \ t i r r ionafy plare
Other item .

A s s e m b l y .
Pefformance Tc\t  & Adju.rmenl

Bre,ker  6^ in r  o .h

Bfeaker arm sprirg len\ ion
a a m  d $ c l l  a 1 g l r .  .  .  .
Condenser -
Advance character ist ics

Instal lat ion..

Descf ipt ion

S P c R K  P L L J G  .
Description
R e , n o v r  |  . .
Inspect ion& Adjustment . .

Removal,
Ispcct ion
Istal lat ion.

Instal lat ion.

MEMORANDUM
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DESCRIPTION

^ " - . . ' o P 4 u . b r i

G38t5

I

Fig. 1Gl lgnihon Vsten Wi.ing Diagam
The rgnit ion system is provided io control  the rgnit ion of the air- fuel  mixture within the
engine combust ion chambers.
The function of th1s system is very essential in the performances of ihe engine, and special
attcnt ion should be maintained tn the servicing of the engine, so that i t  is always in perfect
opemting condit ion
The igni t ion system produces high-voltage surges of up- io 20,000 volts,  anal del ivers them to
l h e . p c r k  p l r g \  i n  ' ( i m e '  $ i l h  r h e  e n g r n e .
Each high-voltage surge lumps across the spark plug gap and ignltes the compressed air_fuel
mixture
The ignition system is composed of the p.imary (1ow-voltage) circuit and the secondary
(high-voltage) circuit, and the wrring diagram is as shown m the above illustration.
The pr imary circui t  consists oI the battery,  distr ibutor breaker points,  condenser and the
ignit ion col l  pr imary windings.
The secondary circuit consists of ihe lgnition coil secondary wrn{iings, distributor cap, rotor,
high-tension wi ngs and the spark plugs

When the brcaker polnts are closed, the primary current flows from the battery through the
ignition switch to the p mary windings in the coil, then to gound through the closed
breaker points.
When the breaker points open, the magnetic field buit up in the ignition coil primary wrnd-
rngs moves through the secondary windings of the coil producing high voltage surge
The high voltage surge is produceal each time the breaker points open ihe htgh voitage
flows through the co high tension wiring to the distributor cap where the roto. dftributes
i t  to one of the spark plug terminals in the drstr ibutor cap.
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TROUBLE SHOOTING

Symptoms & Probable Causes

L Starter turns, but engine wil l  not start
a Weak battery
b Excessive molsture on spark plugs or high tension

wrmgs
c Cracked or leaky distributor cap or rolor
d. Broken wire in primary circuit
e. Burnt or improperly adjusted breaker pornts
f. Defective condenser

2. Hard starting
a Defective spark plug/s
b Defective breaker points
c Loose connection in primary circuit
d. I)efective condenser
e. Defective coil
f. Defective cap or rotor

3 Engme misses .
a Dirty oi defective spark plug/s
b Loose ignihon wire/s or defective insulahon
c. Cracked distributor caP
d Imprope. b.eaker pornts adjustment

Remedies

Recharge battery
Remore moisture, and dry

Replace cap or rotor
Repair  or replacc wire
Adjust or repLace points
Replace conderscr

C' lean, adjust or replace plug/s
Rcplace points
Tig:hten or repair
Replace condenser
Replace coil
Replace cap or rotor

Clean, adjust or replcce plug/s
Tighten, repair  or replace wire/s
Replace cap
Adjust breaker points

DISTRIBUTOR

Description

The cl istr ibutor construction is as shown in the f igure 102. and the distr ibutor shaft is
driven by the gear on ihe camshalt in time with the engine
The distr ibutor cap is connected with the high tension wrrings to ihe ignit ion coil  and the
spark plugs, and distrrbutes the high voltage surge induced in lhc secondary windings oi the
ignit ion coil  to each spark plug rn turn according to the rolation of the rotor mounted on
the distr ibutor cam upper end

The construcl ion of the brcaker componenis is also as shown in the f igure 10-2, and consists
ofthe cam with four lobes, breaker arm and the contact point- Anal as the cam rs fotated,
each cam lobe passes under the breaker arm rubbing block, the breaker points separate,
therefore, this turns off the primary current

The condenser installed on the distributor housing absorbes the primary currcnt which tends
to continue flowing when the breaker points starts opemng, and this reduces the arcing
at the breaker points to prolong the points life
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Fis. 10.2 Sectionat View of Distibutor
As it is necessary to vary the spark timing in order to obtain efficient
engrne according to rhe range of speed and operating condit ions, the
aovance mechant)m is incorporated within rhe distf ibutor

Oil Cup

Y5662

operation of the
automatic spark

Fig. l0-3 Operarian olGovernar Adrancet cot 85, G0186
The combust ion speed of the mixture is almost (onstant.  consequent ly,  at  hrgher engnerevolut ion, there is a shorter interval  of  t jmr for the mi\ ture to i ;ni te;nd e;; ;nd.
Therefore, in order to obtain the j l laximum dmount ol  power at higher speeds. i t  is neces-sary to have the spark t immg si ighi ly ear lrer Jn tht  engine cycle T:his is acco;pl ished bymeans of the centr i fugal advance mechanlsrn

vernor weights which are designed to expand
hl .upport  pins. anJ lhe governor (pr ingq are
rts,  and also the cam with the dr iv ing plate is

sormss. 
the cam driv ing pins above the weights and
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As the distr ibutor shaft  is rotated, the govemor weights are

centrifugal force agalnst the tension of the governor sp ngs At

dr iv ing piate rs rotr ted to thc rotat ing direct ion of the shaft  by

the distr ibutor dr ive shaft  lo advance the spark t iming

expanded outward bY the
this t lme. the cam with the

the dr iy ing Pins ln repect lo

FiC. 10-4 Operstian of Vacuum Adlancet G1273, G 1274

Under ligilt load, it is economical to have the spark timing e lier than that under heavy

load, anJ more than that obtained by Ihc centr i fugal advance mechanism even though the

engine is at sxme revolut ion This addit ional advance is obtained by means ol  tne vacuum

advance mecnanlsm
'Ihis lacuum advance mechanism ut i l izes the increase of the vacuum within ihe intake

rnanifoid when the thrott le valve is opened sl ight ly under l ight load- As the vacuum

i n c r e a s e s w i t h i n t h e l n t a k e m a n i f o l d , t h e d i a p h r a g m p u l l s t h e a d v a n c e l r o d a g a i n s t t h e
diaphragm spring tension toward the diaphrxgm slde The advancer rod when pul led'  rotates

the breaker piate to the opposite direct ion of the distr ibutor shaft  to i rdvance the spark

t iming fur lher.

Also the vacuum advancer is provided with the octane selector to oblain ful l  advantage of

fuel for the engine performances, and it rs necessary to adjust the spark timing in accordance

with the qual i ty of fuel
This octane sclector has no relat ion with the character ist ics of the vacuum advancer

Speciflcation:

Cof idenser capacrty
Brcrker point spr lng tensron

Breaker Porni  gap

Dwell  angle
Vacuum advance character ist ics:

Advance bcgins
Timmg advances

0 20 - 0.2,1 microfarad
400  -  550  g rams(14  |  -  19  1  oz )
0  45  n rm (0  0 l i l " )
50 - 5,+'

at 1 t0 - 130 mm Hg (4 3 - 5.0 inHs)
55 -?5 'a t200mmF lg (  7  9  i nHg )
t0 - 12' at 280 mmHe (1 I 0 inHg)

Governol advance charactenst icsi
Advance beglns
Timing advances

at 400 - 600 rym
8.5 - 10 5' at 1,,100 rPm
15 -  17"  a t  2 ,500 rpm
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23

24

4- {8

5
9

29
30

t o

@6

35

t 6

2 Covernorspr inq  B

4 Governorspnns A
15 Dutr iburor  camp

Fig. IllS Distributot Components

Br4ker plate ser sprins

25
26
27
2A
29
3o
3 1

Y6801
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4 Loosen the distributor clamp bolt, and
remove the distributor.

Removal

l. Disconnect the hrgh tension wires fiom
the spark plugs and the ignition coil.
As the high tension wires arc of an
internal resistance type (Resistive cord),
care must be taken that the wires are
removed by pulling on the cord insulat-
ing fittings rather than the wire insula-
t ion

2 Disconnect the p mary wire liom the
distributor

3. Remove the vacuum PiPe from the
vacuum aovancer

frs. IG7 Removins Va.uum Advsncet v3637

5. Remove the breake. plate with the sta-
tionary plate.

'7.
Fis. lG9 Removing Distnbuttr C^m tt3678

Remove the governor springs and the
governor weights

Dissssembly

l- Remove the distnbutor cap, rotol, dust
proof cover and the adjuster cap,

2 Remove the breaket arm snap ring (1),
contact point retaining sffew and the
breaker arm lead wire, then remove the
breaker arm (2) with the contact point

FE. lG6 Remo'ing Bteaker Point v3675

3- Remove the vacuum advancer retaining
screw (l),  advancer lead wre retaining
screw (2) and the snap ring (3), and then
remove the vacuum advancer (4)

4. Remove the housing cap springs, and
remove the condenser and the telmrnai
insulators

Fis IG8 Removits Brcokzr Plite V3677

6, Remove the distributor cam retarning
screw, and remove the distributor cam,
The retaining screw is installed onto the
upper end ofthe distributor shaft.

(3) from the breaker plate.
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8 Remove the prn, and thcn removc thc
spiral  gcar . tnd Lhc disrr ibutor shaft
T o  - c r n o \  '  r e  l I ) .  o  r l  r  r . \ ( | | e J  p : t l

Ttkc care of the l^-7 washcrs inst.r l led
on t l )e dist f lbrLtor shaft  at  bot l r  s ides of
the Distr tbubr housing

Fig. IG10 Remortng
vJ6.\a

Inspect ion

W n s t r  a U  t h c  p a r L s  w r t h  r h e  e x o e f r r o n  o 1
r "  I  l  . .  r l

lnsIect rhe lbl lo$' ing t ienrs, and rep.r i r  or
replacc any dettct lvc p r tr 's

binarrg, and chcck the governor spr ing
tr l t ing surf i rccs for \ ' /ear
I  hc govcrnor weiSht ro the pin clcrrance
h n i t  i s  0  2  m m  o r  0  0 0 E "

l n d x l l  l h e  d i s t r i b r l t o r  s h r f t ,  w l s h e r s ,
s f i  l  g e a r  f n d  t h e  p i n  o n t o  t l r e  d i s t r i b u ,
ior houslng. and thcu rnspecL thc thrust
clearcnce with a di .r l  gaugc or leeler
gu.lgc
Thc clcrrance shoukl be less than 0.4
m l n  ( 0 . 1 6 " )
I f  the cleafance cxceeds 0 4 mm (0 I6"),
rdlust the cle.rance with the adjLrsLing

d

Distr ibutor Shaft

I Chcck t lre shalt for we.I ind check t l ic
f l lness with thc Distf ibLrtor horsing

-l

Fts. 10.t2 Checkins mtu Ctednncc y3681

lnspecL thc lhl i t  ibr bcnd which should
not exre.d 0 05 |rm or 0 001"

( 'heck thc f i t t ing port ions of the gover
nor we'ghis with t l )e sLrplort  pins for

Fts l0lJ Checkitlg Catba Centelhece
G 1275

Distr ibutor Cap
(_hcck t l )e crp for cracks. carbon tracl" ,
and lor bl l rnl  or corrodcd terminr ls.  Lt i (
rulso chcck thc cenier carbon piece for
weaf Refer lo f igure l0 l3
l h e  p i e c e  l c n s t h  r s  g  m m  ( 0  3 5 " ) ,  a n d  t h e
hmiL is I  l l rnr (0 27")Itie. la ll Ch.cltitls Pin CIeatunLe G0190
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Breaker Plate & Stationary Plate

I Remove the snap ring (1), and remove
the wasirer (2), set spring (3), bal ls (4),
washen (5), stationary plate (6) and the
breaker plate (7).

fig. 1G14. Disassembliry Stdtionary & Breaket
Plates v3682

2 Coat multipurpose grease onto the slid-
ing sudace of the stationary plate with
the breaker plate after washlng, and
assemble the disassembled pa s

3. Inspect the brcaker plate operating re-
sistance
The resistance should be less than 500
grams ( l?.? oz)

At ihis time, the clearance between both
plates should be less than 0.2 mm
(0 008")
lf the clearance exceeds, adjust the
clearance with the washer

5 3 2 1

Fig. l0J6 Checking Clednnce between Statiorury
G0349& Brcsker Plates

Other Items

Fig. l&15 Checking Opentiry Resistance
G0335

4. Insert two scrcwdrivers beiween the
breaker plate and the stahonary plate as
shown in the fiSure 10-16, and pry the

I Check the breaker points for bumt or
pitted condition, and if necessary, dress
with a point tile

2. Inspect the dist butor cam lobes for
scores and wear

3. Inspect the condenser for capacity and

defects

4 Check the diaphragm of the vacuum
advancer fbr damage.

5 Check the spiral gear 1br wear'

Assembly

I lnsert  the thrust washers (2),  (3) and (4)

onto the distnbutor shaft  ( l ) ,  and then

instal l  the shaft  onto ihe housing (5)

after l bicating the shaft with engine
oi l
The bakelite washer should be insialled
beiween the steel washers,

2 Assernble the washers (6), spiral gear (?)

and the pin (8) onto the shaft, and then
vet both pin ends.

'@!
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m'00'd'

Fis l0 17 Assemblins Disnibutot Shoft
vJ6itl

: J  A s s e n b l e  t h c  g o v € r n o r  w e i g h t s  ( l )  a n d
(2) i rnd Ihe govcrnor spr ings i3) and (:1,
Take c.rre on thc assembling dircct ion ol
thc golemor spr ings as shown in f igurc
t 0 - 1 8
Also lubf icale the connect ions and rhe
p i r .  ' ,  r l  . r t i - -  n  l  I n  ,  h .  .  t u l
smooth ofeft i ion

Fis. 10 l8 Asstnblins Gorernot I/3684

4 CoaL the distr ibutor shaft  wi ih rnutt i Iur
pose grcase, aDd instal l  the carn onto the
shaft
I ighten the cam retaini  g scrcw. rnd i i t l
thc holb$'  port ion .r t  thc top o1-thc canl

5 lnslal l  the brcaker plale asscn)blv onto
the housing, . rnd securc r t  with ihe
retaining scrcw together with rhe cat
sprurgs

Fis l0 l9 Assenhlins Un 136 78

[is. 10 20 Assemhlins qredkc] Pbtc

r \s thc shape of Lhe caf i  r f r ing i \  dl f -
ferent frour e ch olher,  instal l  the c.p
spnngs as shown in i igure l0-21

Ftg lU2l lnsn|ine A4' St)tut{t ta()85

6- Instal l  thc vecuul l t  ldvirnccr i tnd thc

7  I n s t  l l  t h e  r e r m i n a l  b o l t  r n d  r h c  n s u l a
tors, an( t ightcn rhe nl l1 frnger t ight
togerher with rhc condenser lerd wire
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8 Insral l  the conlact point and the breaker
arrn onto the breaker phtc with the snap
. ing and the retxining scrcw
Clonnect the breakcr arm lead wl le onto
the termir l i r l ,  i rnd t ightco the nLrt
Coat the cl ln l  lobcs with thc Distr ibutoi
Grease
Do not al low any oi l  or grcase on the
poit l t  surfaces

9 Adjust the octane selector to the nornal
port ion as lbl lows
The sett lng I ine should be f lush with the
housing thread end
Also al ign the center l ine with the sett ing
ma rk

After adjustJng the gap, r ighten the reLrrn
mg scrcw securety-

Fis 10-23 AtljusLins Point GaP

Breaker Arm Spring TeD\ion

v3686
v36E7

Fig. l0-22 Octdne Selector Nonnal Potitiut
c 1701

l0-  lnstal l  the adjustcr cap. rnd adjust lhe
point gap referr ing to thc Pcrfornrance
Test in lhe lbl lowing paragraph

Inspect the breeker arm spring tcnsion with
a spr ing tension tester by pul l ing at r ight
angle of the breaker ar ln pornt Rcad the
t e s l e r j u s t  w h e n  L h e  p o i n t s  s t a r t  t o  o p c n
Thc specif ied tension should bc 200 to 500
grilrns (7 - I il oz)
l f  the tension is low, replace the brcaker
point assembly-

FiE. 10-21 Checkins S\ins Tension V3688

Cnnr Drvell Angle

Check the crnl  dwcl l  anglc lvrth the dis-

T h e  r n g l e  s h o u l d  b e  w i t h j n  5 0 - 5 4 ' .
T I c  J d i U  r  ( , l  . r  r  h c  m .  d .  b 1  , 1 . ' i , . . r n p
the breaker point gap
l f  t h e  g a p  i s  w i d e ,  t h e  a n g l e  w i l l  b e  s m a l l ,
and i f  rhc grp is ncr.ow, thc angle wi l l  be
large

Performance Test & Adjustment

Breaker Point Gap

Rota!c the disLr ibutor shaft  unt i l  t l le break-
er a n rubbjng block is at the top of the

Check the point girp with a feeler gauge,

and adjust the gap to 0. '15 o. 0 0l  8"
To adjust the gap. loosen the conlact point
retaining screw. and inscrt  a slot  lype
screwdriver into rhe cut port ion of the
contact point plate
N e \ 1 .  p r y  l l - .  ' c I c $ d _ i v ( r  l u  u b l " i n  I n
corred clcarance
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Fig. 1O25 Checking &n DweI Angte W68g

Condenser

Check Lhe condenser for minimum series
resistance, maximum insulation res$tance
and the capacity with the distributor testcr.
The series and the insulation resistances
should be within the permissible range on

Also the capacity should be 0.20 to 0.24
micrcfarad,
If defective, replace the condenser.

Advance Characteristtcs
Check the govemor advance and the vacu-
um ddvance with the disrf lbulor test(r.

When the tests are performed, test the
governor advance f-irst as the vacuum ad_
vancer is influenced by the governor

I Govemor advancer.
Operate the distr ibutor in the direct ion
ol rotat ion, and adjust the speed to the
initial rpm setting listed in the specifica_
t10n.
Move the protruded scale so that one of
the flashes aligns with the zero degree
mark.
Slowl!  increase rhe rDm to setr ing \peci_
fication for the first advance readinp
hsted in the specif icat ion
l f  the correct advance is not indicated ar
tllls rpm, rcplace the governor spings.
Operate the distributor both forward
and reverse in the rpm ranges,
Governor advancc specif icat ion:
Distr ibutor rpm

400 ̂  600
1,400
2.s00

2 Vecuum advancer.
Connect the test sct vacuum l ine onro
the fitting on the vacuurn advancer

Advance angle

8s-  l0  5 '
r s  0^ ,  170"

20"

l 6

12

1 0

Gover.or Advance Anqle

vaccuum advance angle

o 2  4  6  a  1 0  1 2  1 4  1 6  f t  2 0  2 2  2 4  2 6  2 a  3 0  3 2  3 4  3 6
D s t r ibu tor  rpm t r  IOO)

Fig. 10-26 Dittributor Advance Atncterhtics G 1276
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Set the tesier to 0" advance, zero
vacuum at the distr ibutor 1.000 rpnr
Check the advance at lhe f i rst  vacuum
sett ing specif ical ion in the speci i ic.Lt ion
If  necessrry.  replace the advancer
Vacuum rLlva nce \reci f ic i l l ion:

(mnlHs or inl lg.)
|  10 - I30 (4.3 - 5 0) Advance bcgrns

- l  With the abovc posit ions, al ign the slot
of thc oi1 purnp dr ivc shai l  upper cnd
with rhc distr ibutor shaft  .end using a

Ncxt.  fotr te lhe rotor beforehrnd to 30'
(about one tooth on the spiral  gear)

clockwisc, then insert  the distr ibutor
onb the cyl inder block.

Fig 10-28 Distributor Inttallins Posiion v3692

4. Adjust ihe ignition trming by rotating
the distr ibutor housing so that the break-
er point starts io separate from the
contact point by ihe cam, then t ighten
the dist f ibutor clamp bolt

2OO ( '7 9t
280  (11  0 )

5 .s  -  7 .5 '
10  -  12"

Installation

I Posit ion the No. I  piston at TDC of the
compression stroke,
At this t ime, be sure to check i f  the push

rods of the No. l  cyl indcr are movable
with the f ingers
Next,  al ign the t iming pointer on the
t iming gear cover with the t iming bal l
instal led on the crankshaft  pul ley
This wi l l  set the t iming at BTDC 6
degrees.

Connect the primary wire and the vacu
um plpe

Insiall ihe dust proof cover, rotor and
the distr ibutor cap.

5 .

6 .

'7.

8

Fis. 10-27 Ignition Timins Matks G0853

2. Hold the distr ibutor without the distr ib '
utor cap at correct instal l ing posi l ion,
and posit ion the rotor so that the rotor
t e f m i n a l  w i l l  a L g n  w i l h  r h e  N .  I  l ( r n _ i
nal of  the disfr ibutor cap. and in addi-
tron to that the cam, which is rotated
clockwise, will start ihe breaker point to
separate from the contact Point.

Insert the high tension wires securely
with the f i r ing order of 1-2-4-3

Run thc engine ai  550 rpm, and check
if  thc t iming pointer al igns with the
t imrng bal l  using the t immg l ight
I f  necessary, adjust the igni t ion t iming
by rotat ing the distr ibutor housing- Do
not al ign the ignihon t iming with the
octane selecior,  and also when checking
the igni t ion t iming, the octane selector
must be posit ioned at the standard posi-

t ion

9. Adjust the octane selector by referring
to the Engine Tune-Up sectron
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IGNITION COIL

Description

The ignition coil is uhlized to transforrn
the battery voltage to the high voltage
sufficient to spark acloss the spark plugs
cap.
It is composed of the pdmaty and seconda-
ry windings, and the latter is wound to
thousands of windings of very fine wire.
By this wmdings, the voltage is increased to
about 20,000 volts which is sufficient to
spark across the spark plug gap without any
difficulty
The vollage induced in the recondary wind- pjc
ing rs strongesl when the primary circuit i \

lL29 lSnition Cotl Section G0t94

opened because of the difference of speed of movement of the magnetic lines of force.
When the breaker points are closed, the cur.ent flows through the primary windrngs causrng
magnetic lines of force to move away from the soft iron corc,
Because of thet attmction to the core, they more relatively slow When the primary circurt
is opened, the magnetic line of force snap back to the core because of their attraction to rt.

Specification:

Primary voltage
Primary resistance
Secondary resistance
Secondary voltage

l2 volts
3.3 - 4.3 ohms
7,500 - 10,000 ohms
Sparking distance from center io three negative electrodes should
be more than 8 mm (0.2'7 6") at distributor revolution of 75 rpm
with 12 volts.
Sparking distance from center to tlree negative electrcdes should
be more than 6 rnm (0 236") at distr ibutor revolution of 3,000
rpm with 12 volts-

Inspection

Before testing the coil ,  always heat the coil
to normal operating temperature

I Check the primary

The reading should be
ohms-

resistance wlth a

w i t h i n 3 3 t o 4 3

2 Check the secondary resrstance
The rcsistance should be withtn 7,500-
10,000 ohms.
If the reading is not within the specified
resistance, the coil is opened or shorted. Fig. 1G30 Checking CoiI Resistance G1278
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3. Check the insulation resistance between
the case and the terminal with a 500
volts megohm meter,
The insulation resistance should be more
than 50 megohms.

4. Chcck the secondaty voltage with a coi l
tester following the instruction manual
of the tester furnished by thF manufac-
turer
The sparking distance from the center to
the three negative electrodes should be
more than 8 mm (0.276") at distr ibutor
revoll l t ion of ?5 rpm with l2 volts.
Also the sparking should be more than 6
mm (0.236") at distr ibutor revolution of
3,000 rpm with l2 volts

Fas 1G3l htelbhon Test v2203

HIGH TENSION wlRES

Description

Internal resistance type spark plugs and ignitron coil wres are installed on the engine high
tension circuit. These wires are of a radio resistance type whrch thc core is carbon
impregnated linen. These wires are deslgned to eljminate the high freqr.rency electrical
impulses that are the source of ignition noise interference, but are also superior in resistance
to cross-fire. The resistive wires, however, are more easily damaged by careless handling
than copper cored wires, For this reason, care must be taken that the wires are removed by
pulling on the wire insulating fittings rather than on the wire insulahon.

Removal

To disconnect the high tension wres, pull
only on the end insulat ing f i t t ing.
Do not pull or jerk the wire, because pull-
mg 04 the wire mlght cause damage of the
conducting core of the wre,

Inspection

l . C h e i k  l h e  r e \ i \ l a n c e  v a l u e  o f  e r c h  w i r r
between both ends
The resistance value should be less tha!
25,000 ohms, and i f  i t  exceeds the
spectfied value, replace rhe wire.

Bend the wires to check for briitle and
cracks or loose connection

L Check the condrl ion of lhc wire lernr i-
nal ,
If any terminal is corroded, clean it, and
if rt is broken or distorted, replace the

Never try to al ter the length of the wire,
and do not make a sharp bend in the

lnstallation

2. Wipe the high tension wires with a cloth Insert the wire securely as it was installed
moistened with cleaning solvent, and before, and do not allow the wire to con-
wipe them dry. tact any metal sudace.
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SPARK PLUG

Specification:

Type
Plug size & reach
Plug gap

Housins Spec at G ass ssal

Fis. tG32 Spa* Ptus Section (Denso wt 7ES )

DENSO W2oES or NGK BP6-ES
l4  mm x  19  mm (0  551 x  0 .748" )
0  ?  -  0 .8  mm (0  02? -  0  031" )

G1279

Description

The temperature of the electrode portion must be within the specific range (it is called
"Self-Cleaning Temperature") to obtain the engine pedormances sufficiently.
If the temperature is maintained under 5OO"C (930"F), such as the engine is operated for
long period in slow speed at part throttle opening, the plug tends to foul that the lnsutaror
tip and the electrodes will become covered with carbon and other products of combustion,
and this will result missing or roughness because of their lowet resistance.
On the other hand, i f  the temperature exceeds 500oC (930.F), the carbon or olner
products rs burnt and dispersed.
Hewever, tt is not necessarily good conditlon that the temperaturc of the electrodes exceed
over 500'C (930'F).
If  rt  exceeds 870'C (1,600"F), for instance, the engine is operateal for long period under
approximately at full load conditions, the mixture will occur preignition and deronauon.
and the engine performances decrease
It is, therefore, advisable to always maintain the tempemture of the electrocles wlthin
500-8?0"C (930-1,600'F) by uti l izing the proper plug with heat range based on average
driving conditions.



SPECIFICATIONS

GENERAL SPECTFICATION , - 11- I

ENGINE SPECIFIED PARTS TIGHTENING TORQUE .... .  11- 2

ENGINE TUNE-UP - -  . .  11 -
Ba t t e r y . . . .  . .  1 l -
Engme O i l  . .  l t -

l
3
3
3
3
3
3
4
4
4

Coolant 1 l -
Spa rkp lug . .  . . .  . . . . 1 t -
Fan  Be l t  . .  .  . .  .  I  l -
Distr ibutor 1l-

I  i -
I  t -

I  l -
1 l -
1 l -
I  t -

Carburetor
Compression Pressure I 1-

ENGINE , . . . . . 1 I -
Cy l i nde r  Head  . .  . .  . .  . .  .  I  l -
Valve Guide Bushmgs .. . .  .  .  I  l-
Va l ve  . . .  11 -
Valve Springs I 1-
Vdlve Rocker Arln,  & Rocker Shlf t
Valve Lifte$
Cyl inder Block
Cylinder Sleeves
Pis tons  . -  i l -
Piston Rings l1-
Connec t i ng  Rods  _ .  . . . . 11 -
Connec t i ng  Rod  Bea r i ngs  . . . . . .  . .  . .  1 l -
Crankshaft 1 l-
Crankshaft Bearings 1 l-
T im ing  Gears  . .  . .
Camshaft I 1,
F l ywhee l  . . .  . . .  _ .  11 -
Maru fo l ds . -  l l -

5
5
5
5
5
6
6
6
6
,7

1
1
8
8
8
8
9
9
9

FUEL SYSTEM
Carburctor
Fuel Pump

I  I  I n

I  t _ t n

1  1 -11

I  t - 11
I  i - 11
I  I - t 2

l t  12

LUBRICATING SYSTEM
Oil Pump
Oi1 Filter

COOLING SYSTEM
Wate r  Pump l l  12
The rmos ta t  . .  __ .  l l  12
Radu to r  .  . . . . .  12



CHARGING SYSTEM. . . . . . . . .
Alternalor

I  l - 13
I  l - 13
I  l - t  4

l 1 -14
I1 -14
I1 -15

l1 -16
l1 - t 6
I  t - 16
1 t -16
l  t - t  ?

Alternator Regulator

STARTING SYSTEM ..
Slarter . ,  .
Ba t t e r y  . . .

ICNITION SYSTEM
DistribuLor
Ignil ion Coil
Higi Tensjon Wires .. . .
Spark Plugs
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SPECIFICATIONS ' General SDecifications 11-1

GENERAL SPECIFICATION
Vehicle Model: RT series, RN se es, RH series, RY series.

ITEMS 2R ENGINE I2R ENGINE
Type
Bore x Stroke

Piston displac€men1

Compression pressur€
Max. horse'power (SAE)
Max. to.que (sAE)

Number ofpiston rio8s.

oil

lntake (hot)
Exnaust (hoo

Ignition timing

Spark plugsize
Spark plug gap

Fuel punp type
Fuel filter type
Oil pump type
Oil fiter element
Oil capacity

Crank case
Oil filter

Radiator type

Thennostat type
Battery

Starter
Coolant capadty:-

R T & R Y
RH
RN

Fuel tank capacify:
RT, R}I
RN
RY

4 cylinderrn line,4-cycle O H V.
78 x 78 nm (3.07 x 3 07')

1490 cc (90 9 cu.in.)
8 3 t o l
I1.0 kg/cm, ( lss psi)  at  2s0 rpm
82 HP at 5200 rpm
12.4m-ks (90 frlb) at 2800 rpm

Sure
8 0 5 x 7 8 m m
(3. t7x3.A'7")

1587 cc (96.8 cu in  )
8 5 t o l
Sain€
90 HP at 5400 rprn
l3.s m,kg (98 fr-lb)
at 3,000 rpm

Same
Same

Same
Same
Sam€
San€
Sa,'ne
Same

Sane

Sane
Same

Two
One

0.203 mm (0.008")
0 356 mJn (0 014")
8 ' B T  D . C  a t  5 5 0  r p m
1-3-4-2
14 x l9 nm (0 5s x 0.7s")
0 8 mm (0.031")
Felt element (RI), Paperelement (RH, RN
RY)
Dolln-&afl, two barrel

7 0liters (7.4 US qrs., 6 2 In1p. qts )
6 T liten (7.1 US qti , 5 9 Imp qts )
6 5l i len (6.9 US qts ,5-7Inp. qts.)

45l i ters (11.9 US gal. ,9.9Inp gal-)
46l i ters (12.1 US gal. ,  10.1 In1p. gai )
50l i ters (13.2 US gal. ,  1l  0Imp. gal.)

DaphIagn
Glass brll type (Old), Carr.edse rype (New)
Trochoid
Paper

3.5 liter (3 7 US qts-, 3 I Imp qts)
0.8 l i ter (0 85 US qts ,0.70 Imp. qts )
Corugated fin and tube
Centnfugal

12 volt, 35 ̂ - 50 AH
12volt ,0.48 kW
1 2 v o l t , l l p s

Same
Same



11-2 SPECI FICATIONS - Engine Specified Parts Tightening Torque

ENGINE SPECIFIED PARTS TIGHTENING TORQUE

Tightening Parts

Crankshaf l  bearinP cap to cyl lnder block

Flywheel to crankshalt

Connecting rod cap to connecting rod

Camlh.rf l  lhrusl  plate lo cyl inder block

Timing gear cover to cylinder block

Crankshaft pulley to crankshaft

Oi l  purnp to cyl inder block

Oil pan to cylinder block

Oil pan drain plug to oil pan

Cylinder head to cylrnder block

Valve rocker support to cylinder bead

Manifotds lo cylinder head

Spark plug to cylind€r head

Oil filter to cartridge guide

Cylinder head cover to cylinder head

Clutch cover to flywheel

Tightening
m-ks

9 .8  I  r . l

58  6 .6

4 .0  5 .0

|  4  20

|  4  20

4.1  5 .5

14  20

0.4 0.8

3 .5  4 .5

10 .3  -  r  1 .7

L8  2 .5

t .5  2 .1

1 . .1  2 .o

0.2 0.4

1 .0  16

Torque
(ft-lb)

(. '7 |  8l)

(42  48 )

(.29 36)

(10  t4 )

( r0  14)

(30 - 40)

(10  -  14)

(3  6 )

(2s  33)

(?5  85)

(13  lE )

(20 2s)

01  -  l s )

( r0  14)

(  I  3 )

(1  12)



SPECIFICATIONS - Engine Tune-up r1,3

ENGINE TUNE.UP

Batte.y

Battery electrolyte specific
gravity at 20oC (68oF) L250 - 1,2'tO

Battery charged condition at 20oC or 68oF (refercnce):
Over 1.230 Over 75% charged, requiring no cha4ing
Between 1.190 1.230 50- 75% chaqed, can be charged with

Quick Charyer
Below 1.190 Below 50% charged, requires Bench Charge

Battery electrolyte level Over l0 mm (0.4") above plates

Engine Oil

Engine oil capacity: Cmnkcase 3.5 liten (3.7 US qts., 3.1 Imp. qts)
oil filter Approx. 0.8 liter (0.85 US qts.,

0.70 Imp. qts)

Coolant

Cooling system capacity:
RT&RY se es 7.0 l i te$ (? 4 US qts., 6 2 tmp qts)

RH series 6.7 liters (?.1 US qts , 5 9 Imp. qts)

RN se es 6.5 l i ters (6.9 US qts,5 7 Imp. qts)

Spark Plug

Spark plug gap O.' l  0.8 rnm (0.028 0031")

Recommended spark plugs: NIPPONDENSO w20ES
NGK BP-6ES
BOSCH W2OOT27
CHAMPION NIO-Y

Fan Belt

Fan belt slack

Distributor

Breaker point gap
Cam dwell angle

8  -  13  mm (031  -  0 .51 ' )  w i th  10  kg
(22 lbs) depressed Pressure

0.1  0 .s  mm (0 .016 0020" )
50 540

Breaker point spring tension '100 550 grams (14 19 oz)
0-20 - 0.24 micro ta.3d
80 B.T.D.C at 550 rpm

Condenser capacity
Ignit ion t immg



11-4 SPECIFICATIONS . Engine Tune-up

Vake

valve clearance (hot): Intake
Exhaust

Cylinder head bolts tightening torque
Rocker shaft support bolts

tightening torque

Carburetor

Engine idling speed
Manifold vacuum at idling

Compression Pressure

Compression pressure at 250 rpm
Comprcssion pressure limit
Differcnce of pressure

between cyl inders

0.203 mm (0.008")
0.360 mm (0.014")
10.3 11.'7 n-kg (74 86 ft-lb)

1 .8  -  2 .5  m-ke  (13  l 8  f t - l b )

550 rpm
Over 430 mm Hg ( 17 rn Hg)

over I I .0 kg/cn2 (156 psi)
8 .0  kg /cm2 ( l l 5  ps i )

Less than 0.7 kg/cm2 (10 psi)



SPECI FICATIONS - Ensine 11-5

ENGINE

Cylinder Head

Cylinder head water leak testing pressure
Cylinder head instalhng surface

warpage l imit
Valve seat rcfacrng angle
Valve seat contacting width

Valve Guide Bushings

Valve guide bushing mner diameter
Valve guide bushing outer diameter
Valve guide bushing protrusion:

Intake 2R
Exhaust 2R
Intake & Exhaust l2R

Valve head diameter: lntake
Exhausi

Valve overall length
Valve overall length limit
Valve stem diameter: Intake

Exhaust
Valve stem to bushing oil clearance:

Intake
Exhaust

Valve stem to bushing oil clearance limit'
Intake
Exhaust

Valve head edge thlckness limit:
Intake
Exhaust

Valve head contacting face angle

Valve Springs

Free length

Instal led length:

lnstal led iension:

1.0 4,5 ks/cm2 (57 64 psr)

0.05 rnm (0.002")
15(), 45(), 75t)
1 .2  L6  mm (0 .05  0  06" )

8 .01  8  03  mm (0 .31  5  0  316" )
14 .023  14 .0 .11  mm (0 .ss2 l  0 .5s28" )

25 .0  26  0  mrn  (1 .0  I  02 " )
22  0  23  0  ]nn  (0 .87  0  91 " . )
l 8  mn  (0  7 l  " )

39 lnm(1 .54 " ) -  2R ,40mm( l  57 " )  12R
33  mn  ( l . 30 " )  2R ,34mm(13 ,1 " )  12R
I  15 .8  mm (4  56 " )  2R ,  109  0  mm (4  29 " )  l 2R
115  3  mm ( .1  s4 " )  2R ,  108  5  mm (4 .27 " )  12R
'7-9'70 '7.985 mm (0.3138 0 3144")
1 960 '7.9'75 rnm (0 3134 0.3140")

0.025 0 060 lnm (0 0010 0.024")
0.035 0 070 mm (0 0014 0 002E")

0.08 mm (0 003")
0.10 mm (0.0021")

0.7 rnm (0 028")
0.7 mm (0 028")
450

Inner
Outer
Inne r
Outer
Inner
Outer

2R
46 mm
,<2.6 mm
404mm
46.4 mm
56kg
260kg

( r  8r")
(2.01")
( l . s9" )
( l  83" )
( r2  3 lb )
(s7 3 lb)

t 2R
39 .?  mm
34.5  mm
34.2  mm
40-0 mm
64kg
233ks

(1  s6")
i '/9")
( l  3s")
I  s7 ' )
(14  l  l b )
( s l  3  l b )



11.6 SPECIFICATIONS - Ensine

Installed tension limit: Inner
Outer

Squarenesslimit: Inner
Outer

36ks
22.6  ks
l 6 m m
l . 9 m m

(7 9 rb)
(4e 8 rb)
(0.063")
(0 07s")

5 . 1  k g
I9 .0  ks
I6mm
1.9  mm

(11  2 lb )
(41 8 rb)
(o.063")
(0.07s")

Valve Rocker Arms & Rocker Shaft

Rocker alm bushing outer dalmeter 2R
Rocker  a rm bL l (h i rg  i nne r  d iamere r  -  2R
Rocker shaft diameter 2R
Rocker shaft diameter l2R
Rocker shaft to bush g oil clearancc 2R
Rocker shaft to rocker arm bore clearanc.

-  l 2R

Valve Lifters

Valve l i f ter diameter: STD
o/s 0.075
o/s  0 125

Lifter bore finished diameter: STD
o/s 0 075
o/s  0.125

Valve lifter to bore oil clearance
Valve l i f ter to bore oi l  cieamnce I imlt

Cylinder Block

Cylinder block upper surface warpage
limii

Cylinder block water leak testing
pressure

Cylinder bore diameter (STD) 2R
Cylinder bore diamcter (STD) - l2R
Cylinder bore wear l1m1t
Difference of bore between cylinders
Cylinder bore taper & out of-round limit

Cylinder Sleeves

Sleeve outer diamter: o/s 4 00 2R
o/s 4 00 l2R
o/s 4 50 2R
o/s 4 50 12R
o/s 5.00 2R
o/s s .00 l2R

21.Cr75 21.I i5 nm(0829/-08313 ")
18.500 l8 521 mrn (O'7283 0'/292")
18 .470  18181  mn  r0 . - ) 72  0 .71 " - " ,
18 .474  18  z l87  mm (07273  0 .72 ' t 8 " )
0 .017  0  051  mm (0 .000?  00020" )
0.020 0.03s mm (0 0008 0 0014")

2 )  118  22  185  mm r0  8 "J l  0 .8734"y
22 .185  22  I s2  mm (0  8734  0 .87J7 " )
22 t92 22 199 mn (0 8737 0.8740")
22.2.00 22 20'7 rnm (O 8140 0.87 43")
22 .20  -2 )  ) 1 .1  mmr08  43 .  OE14b" )
22 .214  22 .221  mm r0  874o  0 .8 '41 " )
0 .015  -  0  029  mm (0  0006  -  0 .0011 '1
0.1 mm (0 004")

0.05 mm (0 002")

4.0 1.5 kelcm2 (5'7 64 psi)
78 00 78.03 mm (3 0'11 3.012")
80 .50  80 .55  mm (3 .170  3 .171" )
0.2 mm (0 008")
Less than 0.05 mm (0 002")
0.02 mm (0.0008")

82 .0n1  8 j  l , 16  m-n  t J .23 lo  J  2331" ,
84 .590  84  650  mm (3  3303  3 .3327" )
82  s9 l  -  82 .626  mm (3 .2516  3  2530 ' )
85 .040  85  150  mm (3 .3500  3 .3s .14 " )
83 091 83.126 mm (3.2'713 3.2'72'7")
85 590 85 650 nm (3 369? 3 3720")

u .05b  0 .  l 2b  mm (u .0022  0  0050" iSleeve fltting tolerance



SPECI FICATIONS - Ensine 117

Sleeve installing prcssure 2,000 3,000 ke (4,400 6,600 tb)

Pistons

Piston diameter at 20oC (68oF)

Piston Rings

Piston ring end gap:
Compression ring No I 0 2 0.4 mm (0 008 0.016,,)
Compression ring No.2 0.1 0.3 mnl (0.004 0.012,,)
Oil r ins 0.1 0.3 rnm (0.004 0012,,)

Piston ring to ng groove clearancel
Compression ing No.l 0.03 0.0? mm (0.0012 0 002?,,)
Compression ring No.2 0.03 - 0.07 mm (0.0012 OOO27',\
Oil  rms 0.025 0.07 mm (0.0010 - OOO27',)

Connecting Rods

Connecting rod bend and twlst l imit 0.05 mm (0.002") per 100 mn (3,94',)
Connecting rod thrust clearance 0.08 0.24 nm (0.003 0.010,,
Connecting rod thrust clearance linit 0.3 mm (0.012,,)
Piston pin to bushing oi l  clearance 0.006 0.010 rnm (0.0002 0.0004")
Piston pin to bushing oil clearance limit 0,015 mm (0 0006,,)

Ident mark 2R mm ( in) l 2R  mm ( in )
1
2
l
4
5

77.96s  (3 .0695)
'7',7 915 (3.0699)
7'7 985 (3.0'/03)

80 .4s5 (3  1675)
80.465 (3  1679)
80.47s  (3  1683)
80.485 (3  1687)
80  495  (3 . I691)

o/s 0.25 ,0 .s0 ,0 .75 ,  100,  I .25 ,  150



1i 8 SPECIFICATIONS - Engine

Connectint Rod Bearings

Crankpin journal finished diameter:
STD beerings
U/S 0.05 bearings
U/S 0.25 bearings
U/S 0.50 bearings
U/S 0.75 bea ngs
U/S 1.00 bearings

Connectlng rod bearing oil clearance 2R
Connechng rod bearing oil clearance 12R
Connectmg rod bearing oil clearance limit

Crankshaft

Crankshall  bend l imit
Crankshaft thrust clearance
Crankshaft thrust clearance limrt
Crankshaft joumal taper and

out-of{ound limit
Crankprn journal taper and

out-of-round limit
Crankshaft thrust bearing thickness:

STD bearings
O/S-0.125 bearings
O/S 0.250 bearings
O/S 0.500 bearings

Cenkshaft Bearings

Crankshaft journal finished diameter:
STD bearings
U/S 0.05 bearings
U/S 0.25 bearings

' U/S-0.50 bearings
U/S 0.75 bearings
U/S 1.00 bearings

Crankshaft bearing oil clearance
Crankshaft bearing oil clearance limit

TimiDg Gearc

Timing gear backlash

Timing gear backlash limit
Camshaft timing gear run-out limit

49 .985  50  000  mm ( l . 9679
49.9i i5 50 000 mm (l 9679
49 756 49 766 mm (l 9589
49  506  49  516  mm (1 .9491
49 2.56 49 266 mm (1 9392
49.006 49.016 mm (l 9294
0 016 0.040 mm (0.0006
0.024 0 048 mm (0.0009
0.10 mm (0.004")

19685 " )
1 .968s " )
19593 " )
1 .949s " )
19396 " )

-  1 .9298" )
0  0016" )
0 0020")

0.05 mrn (0 002")
0 0.lE mm (0 - 0.007")
0 .3  mm (0 .012" )

0.05 mm (0.002")

0.05 mm (0.002")

2 .950  3 .000  mm (0 .1161
3 .013  3 .063  mm (0 . l l l t 6
3 .075  3 .125  mtn  (0 .121  I
3 .200  3 .250  mm (0 .1260

0 118r " )
0  1206" )
0 . I230" )
0  1280" )

s7.976 58.000
5?.9?6 -  58 .000
5'7.750 - s7.',760
57.500 -  57 .510
s'7 .250 5'.7 .260
57.000 -  57 .010
0.020 0.044
0.1 mm (0 004")

(2.2825 - 2.2835")
(2.2825 - 2.2835")
mn (2.2736 - 2.2740")
mm (2.2638 2.2642"\
mm (2.2539 22543")
nm (2.2141 2 2445")

0.020 0.130 mm (0.0008 -
0 068 - 0 I70 mm (0 0027
0 3  mm (0  012" )
0.25 mln (0.01")

0.00s2") - 2R
0.0067" )  l2R



SPECIFICATIONS , Engine 1t-e

Camshaft

Carnshaft bend l imit
Camshaft thrust clearance

Camshaft thrust clcarance limit

Cam lobe heighti lntake
Exhaust

Cam lobe height l imit: Intake
Exhaus t

0  05  mn  (0  002" )
0 06 0 I22 ,nm (0 0024 0.0048,,) 2R
0  0s  0  I30  mm (0  0020  0 .00s2 , , )  12R
0 .3  mrn  (0 .0  i  2 " )  lR
0  2  mm (0  008" )  t 2R
3E.36  38 .46  n rn  (1 . s  10
38 .2 -5  38 .35  mm ( l  506
38 .29  mm ( t . 508 , . )
3E . l8  mm (1  503 . , )
6.31 6.44 nln (0.250 _
6 .15  6 .55  mm (0254  -

o.2s4")
0 .258" )

46 .459  .16 .475  Inm (1 .8291  -  i . 8297 - )
46 .209  46 .215  mm (1 .8 t93  1 .8199 , . )
45 .959  45 .975  mrn  ( l . 8094  I  8100- )

46.335 46.34s mnl (1.8242 1.8246,,.)
46 .085  46 .0S5  nm ( t . 814 .1  1 .8 i48 - )
45 .835  45 .845  mm (1 .8045  -  I  8049 , , )

46 .210  46 .220  rnm (1 .8193  1 .8197- )
45 .960  45 .970  n1m (1 .8095  1 .8098 , . )
45. '710 45120 mm (t. ' t996 I 8000-)

45 .960  45 .970  mm 0 .809s  1 .8098- )
45.' / t0 45.'72o mm 0]996 I8OO0-)
45.460 45.470 mm (1.7898 - 1.t902.,)
0.025 0.066 rnm (0.0010 0.0026-)
0.1 mm (0.004")

I  5 1 2 1 " )
I 5 t 0 " )

C a m  l i i t i Intake
Exhaust

Camshalt Bearings

Camshaft jou.nal j intshed cl iameteri
STD bearings: No.l journai

No.2 iournal
No 3 journai

U/S-0.125 bea.ings:
No . I  j ou rna l
No.2 iournal
No.3 journal

U/S-0.250 bearings.
No.l journal
No.2 journal
No.3 joumal

U/S 0.500 bearinss

Camshaft
Camshaft

No.I jou.nal

No.2 joumal

No.3 journal
bearing oi l  c learance
bearing oi l  c learance l imit

Flywheel

Flywheel run-out l imit

Manifolds

Manifold f i t t ing su ace warpage l imit

0.2 mm (0 008")

0 .4  mm (0  016" )



11 1o SPECIFICATIONS - Fuel System

FUEL SYSTEM

Carburetor

RT RY, RH RN

T) pe Do

An hone outer diameter

Prinrary N'lain
Smdll

Small

Throttle bore diameler

Mdnjer diameter

Economizer jet dirmeter

Main air bleed drmeter

Second y

ffn (in)

mn (in)

'nm (in)

mm (in)

Power piston operatins vacuum mn 0n)

mn (in)
Rarsed position (from air horn fitling

Lowered position (behveen needle vdve
push pin and flod1 trb)

63.0 (2 48)

2 3  0  ( 0  9 r )
8 0 (0.32)

2R- 27 0 (1.06)
r 2 R - 2 E 0 (  )
2 R  7 0 ( 0 2 8 )
1 2 R  9 0 ( 0 3 6 )

30 0 (1 18)
2R- 32 0 (1 26)
l2R- 34 0 ( l  34)

2R- 1.08 (0 143.)
l2R- 1 0s (0 04r)
2R- l 10 (0 05s)
t2R- I 62 (0 064)
2R- 0 55 (0 022)
l2R- 0.50 (0.020)
2R 0 7s (0.030)
r2R o so (0.0:o)

0 s0 (0 020)

2R- 0.80 (0 031)
i 2R, 1.00 (0 040)

2R, o.7o (o 028)
12R 0.s0 (0 020)
2R, 0.?o (0.028)
12R- 0.so (0.020)
2R- 110 - 130

(43 -s . l )
12R- t20 - I40

(4.7 ̂- s s)

3 5 (0.r 40)

0 9 (0 03s)

1.06 (0.042)
1.03 (0.041)
1 60 (0.063)
l.s6 (0.061)
0 43s (0.017)
o 47 (0.019)
0.60 (0 024.)
0.58 (0 023)
0.47 (0.019)
0 s0 (0.020)
0.80 (0 03r)

0.s0 (0.020)

0.s0 (0.020)

'70 - 90
(2 8 - 3.s)
120 - 14D
(4.7 - s s\

1.11 (0.044)
r.03 (0.04r)
1.47 (0.058)
1.65 (0 06s)
0 525 (0 021)
o.4-1 lo o19)
0.70 (0.028)
0.60 (0.024)

0.50 (0.020)

0.80 (0.031)
1.00 (0.040)

0.70 (0.028)
0.s0 (0 020)
0.70 (0 028)
0.s0 (0.020)
l l 0 - 1 3 0
(4  3  -  s . r )
120 - 140
(4.7 - s.s)

Idle mixturc adjusting screw preset

for 2R
for 12R

Screw out about 2 l/2 tLrrns alier slighrly seating.
Screw out about 2 tu.ns after slghtly seating



SPECI F ICATIONS - Fuel System Lubricating System 11.11

Throttle valv€ fuUy clos€d angle
l , r i 'nr ry

F_rst idle: Itrnraiy thJottle valve should
open !l Rigl't dcgree from closed
pos'lur \!lrc tl'e choke valve is
lu l ly  c loscd

Thermostrtic vrlv! operating remperatufe

1 2 "
11"

Fully closcd at 60'C (140'F)
Ful ly  opened dt  75 'C (16?'F)

20"
2 R  1 2 '
1 2 R  1 3 '

2R 30"
t2R 27'

1 3 "

Fuel Pump

Type
Dehvery capacity

Dehvery pressure
Suction vacuum

LUERICATTNG SYSTEM

Oil Pump

Type
Delivery capacity

Reliel 'ralve operatinS pressure

Pump shaft to body oil clearance
Tip clearance
Tip clearance limit
Side clearance
Side clearanc€ limit

Mechanical diaphragm
Over 1,000 cc (1.06 US qts,, 0.88 Irnp. qts)

p€r minute at 1,000 rym of camshaft.
0 .n  0 .32  kg /cm2 13 .1  4 .5  ps i )
Over 400 mm Hg (15.7 in Hs)

Trochord
Over  17  l i t e . s  (18  US qh . ,  t 5  Imp .  q t s )
per minute at pump; 3,000 rpm,

oil  temperature; I00oC (2l2oF),
oi l  pressure; 3.2 kg/cm2 (45 5")

3 .1  4  J  kg  cm l  r s j . n  o t . , t  ps i r  a l
pump; 2,500 rym, oit tempemture; l00oC
(2120F)

0.013 - 0.050 mrn (0.000s 0 0020")
0 .07  -  0 .12  mm (0 .003  0 .005" )
0.2 mm (0 008")
0.03 0.09 mm (0.001 -. 0 004")
0 .15  mm (0 .006" )



11 12 SPECIFICATIONS - Lubricating System - Cooling Systcm

Body clearance
Body clearance Iimit

Oil Filter

Fi l trat ion iype
Element material
Case capacity
By-pass valve operatmg pressure

COOLING SYSTEM

Water Pump

Water pump type
Delivery capacity

Water seal method
Bearing type
Rotational ratio to crank pulley
Water pump bearing fitting temperature

Water pump iotor to body clearance

Thermostat

Type
Valve opening telnper ture:

Starts to open et

[.u1] opcns tt

Valve opening travel

Radialor

Type
Radiator cap opening prcssure

0 .10  0 .16  mrn  (000 .1  0006" )
0.2 mm (0 008")

FulFflow
Paper
Approx. 0.8l j ter (0.85 US qts. ,  0 70 Imp. qts)

0 . 8  1 . 2  k g / c m 2  ( 1 1 . 4  1 ? . 0  p s i )

Cent fugal pump
Over 120 l i ters (31.7 US gals., 26.4 In,p.

gals) per minute at pump; 3,500rpm,
delivery pressure; approx. 0.4 kg/cm2
(s.7 psi)

Mechanical seal
Dual ball bearings with grease sealed
13  t o  11
Water pump body should be heated to

'75 U5oC (167 l85oF) for bearing
replacement.

0 .3  0 .?  mm (0 .012  0030" . )

80.s  83 .5"C ( r77  182 'F)  2R
73 5  76 .s 'C  (164 170"F)  l2R
75 'C (203 'F)  2R
8s 'c  (  185 ' l ' )  l rR
Over 8 nm (0 31 5")

Pressudzed corrugated fin and tube
0 5 ks/cm? (7 psi) 2R
0 .9  kg /cm '?  (13  ps i )  l lR
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CHARGING SYSTEM

Alternator

Nominal vol tage
Nominal output cu rrent:

Ground
Di.ection of rcvolution
Stator coi l  connect ion
Rectifrcation

12  vo l t s
RT series 40 amperes
Lighr Truck 30 amperes

Negative

Pulley ratio. RT scrres
Light Ruck

Ncload characterist ics at normal
temperature: RT se es

Lfight Truck
Load characterist ics at norrnal

temperature: RT40 series
Light T.uck

Siip r jng Ll iameter
Slip r ing diameter hmit
Brush protruded length
Brush p.otruded length l imit
tsrush spring tension
l j rush spr jng tension l imit
Rotor shaft  bend l imit
Rotor coil resistance
Stator coi l  resistance
Pul ley retaining nut t ightenrng
Rechf ier character ist ics:

Approximately 0.24 ohm
torque 0.35 0.50 m-kg (2.5 3.6 ft- lb)

Clockwise as seen from pulley
Three-phase, "Y" shape
Full wave rectifjcatton by six integral

si l icone diodes
2 .0
L69

700 900 rpm at 14 volts, zelo ampere
800  1000  rpn -  d l  l 4  vo l t s .  ze ro  amperc

Less than 3500 rym at 14 volts, 40 anrperes
Less than 4000 rpm at 14 votts, 30 anrperes
32  mm ( l  259" )
31  6  mm ( l  243" )
12 .5  mm (0  50 " )
8.5 mn (0 3zl")
, 150  550  g rams  {  15 .9  19 .4  oz )
350  g rams  (12 .3  oz )
0.1 mm (0 00,1")
4 .1  4 .3  ohms

At normal tempcrature, when dircct currenr or
2l amperes ls applied. the voltage difference
between the rechf ier lead and the body
should be less than 1.2 vol ts.

At normal temperature, when dircct current
voltage of 100 volts is actuated, the reverse
current should be less than 1.5 mi l l iamperes.

Correct di.ection characteristic

Reversc dircction characieristic

Note: The correct direct ion can be def ined wlth direct ion in which posit ive
voltage is actuated at rectifier body side, and negatrve voltage at lead
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Between IG terminal & F terminal (actuated)
Between [G terminal & F terminal (not actuated)
Between L teminal & E terminal (actuated)
Between L terminal & E terminal (not actuated)
Betwe€n N terminal & E terminal (not actuated)
Between B terminal & L terminal (actuated)
Between B terminal & E terminal (not actuated)
Between B terminal & E terminal (actuated)
Between F terminal & E terminal (not actuated)
Between F terminal & E terminal (actuated)

Voltage regulator mechanical adjusting values:

Altemator Reguhtor

Voltage regulator regulating voltage
Voltage relay operating voltage
Regulator circuit resistance values:

Motor type
Nominal voltage & output Power
Rating time

13 .E  I4 ,U  vo l t s
4.5 - 5.8 volts

Approximately l0 ohms
Zero ohm
Approximately 100 ohms
Zero ohm
Approximately 23 ollms
Zero ohm
Infinite
Approximately 100 ohms
Infinite
Zero ohm

Angte gap (actuated) Over 0.2 mm (0.008")

Point gap (not actuated) 0.25 - 0.45 mm (0.010 0 018")
Contact spring deflection (actuated) Oler 0.2 mm (0 008")
Armature gap (not actuated)

Voltage relay mechanical adjusting values:
Point gap (not actuated) 0 4 - l  2 mrn (0 016 0 047")

Contact spring deflection (actuated) 0.20 - 0.45 mm (0-008 - 0.018")

STARTING SYSTEM

Sfarter

0.6 - 0.E Inm (0.024 0.031")

Direction of revolution
Number of poles
Number of pinion teeth
Suitable batiery
No-load characteristic :

Locked characteristic:

Direct current, series wound w/magnetic switch
12 volts, 0.8 kW (l. l  ps)
30 seconds
Clockwise as seen from Pinion side
Four
Nine
12 volts 40 - 60 AH
At 11.0 volts
Less than 45 amPeres
More than 5,000 rpm

At 7.? volts
Less than 470 amPeres
More than 1.2 m-kg (8.6 f l lb.)
12 .50  mm (0  472" )

Voltage
Ampemge
Revoluhon

Voltage
Amperage
Torque

Armature shaft diameter
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Armature shalt b!shing inner (t iameter:
STI)
u/s 0 30
u/s 0.50

Shal l  to busl l ing clearance
Shalt  to bushing cleannce l imi i
Shaft  thrust c learancc
Shaft  throst c leamnce l imit
[bmmu tator diameter
Comnrutator diameter l imit
CoinDlutator out-ofround
(ornmutator ou t-ol : round l imit
Conrnrutato. mica depth
Commutator mica depth l imit
Brush lcngrh
Brush length l i rni i
Brush spring tcnston
Brush spring tcnsion l imit
Magnei ic switch movng stud length
Pinion to stop collar clearancc

Magnetic switch pul l - in test

Magnetic switch holding test

Magnetic sMtch return test

Battery

Electrciyte specific gmvity at 20oC
r ,250  | , 210

I  , 210
1 ,160
I , 1  10
1 ,060

Battery capacity at 20 H R.

I2 s35 -. I  2.560 mm (0.4935 O 4.)45'-)
12.235 I2.260 mm (0.481.t - 0 482.7,,\
i 2 .03s  -  I 2 .060  mm (0 .4?38  -  O4 t48 , ' \
u. l  mm (0 004,,.)
0.2 mm (0 008,,)
t j .05 0 35 mm (0.002 0 13")
0 .u  mm (0 .03 " )
- l t l  8 I n rn (153 " )  2R ,327 rnm( i  3 t , , )  12R
36  8  mrn  (1  45 " )  2R .30  7  mrn  ( t . 21 " )  l 2R
0.1 rnrn (0.004,,)
0 .3  mm (0 .0  t2 " )
0.5 0.8 mm (0.02 0 03-)
0.2 mrn (0 008")
l 9  mrn  (0 .75 " )
12 mm (0 47")
1,050 1,350 grarns (2.3 3.0 lbs)
600 grarns ( 1.3 lbs)
Approximate 34 mm (1.34")
I 4 mm (0 04 0.16") w/pinion

pushed out.
Plunger should be fully pulled in with

8 voits at pull-in coil.
Plunger should be held by holding coil

with E volts alte. being pulled-in.
Wiih holdrng coil  and pull  in coi l

connected in series, the plunger should
be return lul ly with I2 volts.

(680F)'

I00% charged state
?5% charged state
50% charged state
25% charged state
Fully discharged state

- 3 8 A Hl ' l i  powcr,10 35
N4O 40 AH
N5O 50  AH
NsOZ 60 AH
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IGNITION SYSTEM

Distributor

Condenser capacity
Breaker point spring tension
Breaker point gap
Dwell angle
Govemor advance characteristics:

Distributor 400 600 rpm
1400 rym
2500 rpm

Vacuum advance characterislics:

200 mmHg (7 9 in Hs)
280 mmHg (l1.0 inHg)

Distributor shaft bend limit
Governor weight to support pin

clearanc€ limit
Distributor shaft th st clearance limit
Distributor cap carbon piece length
Distributor cap carbon piece length limit
Breaker plate operating rcsistance
Breaker plate to stationary plate clearance

Ignition Coil

Primary voltage
Secondary voltage

Primary coil resistance
Secondary coil resistance
Insulation resistance

High 'Iension wircs

Wire end to end resistance limit

0.2O - 0.24 micrcfarad
400 550 srarns (14
0.4 0.5 mm (0.016 -
50 540

Advance begins
8 . 5  1 0 . 5 0
1 5 . 0  1 7 . 0 0

19  oz )
0.020")

Vacuum | 10 130 minHe (4.3-5.0 in Hg) Advance begins
5 .5  -  7 .50
t0  120

0.0? mm (0 003")

0.2 mrn (0.008")
0,4 mm (0.016")
9 mm (0.35")
7 rr.rn (0 28" )
200 500 grams (7 lE oz)
L€ss than 0.2 mm (0.008"j

12 volts
Sparking distance from center to three

negative electrodes should be more than
8 mm (0 32") at distdbutor revolution
of 75 rym and more than 6 mm (0.34")
at 3,000 rpm with 12 volts.

3.3 4.3 ohms
7,500 10,000 ohms
50 megohms w/500 volt Megohm Meter

25,000 ohms per unit



spark plug:
NIPPONDENSO
NGK
CHAMPION
BOSCH

SPECIFICATIONS - Ignit ion System 1l-17

O.'7 0.8 mm (0.027 0.031")
14  mm x  19  mm (0 .551  x  0 .748" )

W2OES
BP-6ES
NIOY
w200T2'7
l . s  -  2 .1  m-kg  ( l l  -  l 5  f t - l b )tightening torque
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( t )

(2\

(3 )

(4)

(s)
(6)

(7)

(8)

(e)
(  t 0 )

( l t )

( 12 )

(13 )

(14 )

( ls )
(  l 6 )

( 17 )

(18 )

09310-3101 l

09213-60012+

0921+600t  0

09201-60010

09222-30010

0990s-00010

09215-310r  0
0e301-36010

09303-35010

0930+30012

09238-40010

09239-3 I0 t  0

09235 20011

09240-00010

0986G11010

09850{0030

0928G460r I

09325-  12010

Timing Gear Tool Sei

Crankshaft Pulley & Gear Puller

Crankshaft Pulley & Gear Replacer

Vd lve  S rem Cu ide  Remore r  &  Rep lace -

Connectlng Rod Bushing Remover & Replacer

Snap Ring Expander No.I

Camshaft Bearing Remover & Replacer

Clutch Gurde Tool

lnput Shaft Front Bearing Puller

Input Shait Front tsearing Replacer

Water Pump Bearing Remover & Replacer

Water Pump Roior Puller

Water Pump Pulley Seat Puller

Carburetor Adjust Kit

Carburetor Screwdriver Set

Engine Adjust Kit

Injection Pump Spline Shaft Putlcr

Transmission Oil Plug

a. It  is recommended that the removal and instal lat ion of the
crankshaft pulley and the timing gears be peformed utilizing
the Timing Gear Tool Set 09210-3101I instead of the Crankshaft
Pulley & Gear Puller 09213-60014 and the Crankshaft Pulley &
Gear Replacer 0921 +60010.
Tlxr To"l Set r\ disigned also for on-Car sen i.r.

b.The Injection Pump Spline Shaft Pulle. 0928646011 is for
the removal of the alternator rear bearing and the Transmission
Oil Plug 09325-11010 is for the assembly of the alternator
dive end fiame.


