VIEYE
RX-2

(Capella Rotary)

616

(Capella 1600)

Workshop Manual

780



WORKSHOP
MANUAL

QO MAZOA RX-2
(CAPELLA ROTARY)

SEOAN
COUPE

NOTE :
“Capella Rotary” is the nickname of
the "MAZDA RX-27 which is used in
some markets.

TOYO KOGLYO LO.LTD.

HIROSHIMA, JAPAN

SECTION INDEX
o Na_me _Eectiun |
EE’ne ] (
hL;ric;tmg System | _E—
Cooling System " 3
Fuel S_ystem_ d 4
Electrical Syst.em- | -] o
Clutch 5]
_T_nanﬁm'rssim 7
i Propeller Shaft | 8
— . !
| Rear Axle =) |
Steering 10
| Brake Il
rWheels & Tires | 2
| Suspension 13
Body a4
i Technical Data T |

NOVEMBER. 1970






1.1
aw>

1-C—1.
1-C-1.
1-C-3.
-4
|-C-5.
1-C-6.
1-C-T.

ENGINE

REMOVING THE ENGINE .........icciveee
DISASSEMBLING THE ENGINE ...
ENGINE INSPECTION AND REPAIR ...
Front Housing ... .
Intermediate Housing ........ooeeree,
Rear HOMBINE 1ovvrrieesnerevrrmnrenniess
Rotor Housing ...

Rotor .

B8] i e
Emenlnc 2111 § SRR ——

1-D. ENGINE ASSEMBLY .

1=-D-].
1-D-2.
1-D-3.
1-D—4.

1-D-5.
1-D—b.
1-D-T7,
I-D-8.

I-D-9.
1-D-10.

I-D—i1.

I-D-12.

1-D=13.
1-D—I4.
1-D=15,

I-D-16.
1-D-17.

1-D-18.
1-D—19,
|~D-20.

tnstalling the Ol Seal wovorn:

Installing the Seal

insualiing the Rear ﬂumr._q

Installing the Rear Rotor
Housing .o i,
Installing thc Eccentric Shaﬂ
Installing the Seal
Installing the lnunmditu
Housing ..
Installing 1]1: me Rmur

and Housing .......
Installing the Front Hnu:mg -
Tightening the Tension Bolts....

Installing the Cluich Assembly ..

Adjustment of Eccentric Shaft
End Play ..

Installing th: From Cov:r ......

Installing the Metering Dump....
Installing the Oil Strainer and
Installing the Dil F'Iler
Installing the Water Pump-
Installing the Distributor .........

Installing the Alternator ...

Installing the Manifold and
Carthuretlor v ivmnmiiiinis

I-E. ENGINE INSTALLATION ...

— e — — —

shLR

BRR

B

—— o
[= =]

—
(=]

BEl UREBREZzZZOR

2

88

LEENES MESUSWERKE:L




Fig. 1-1 Engine (1)
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‘Fig. 1-2 Engmne (2)
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ENGINE

RX-2 b mounted with & 2wotor type totary piston
enging of Toyo Kogyo's unique design. [t single
chamber apacity I8 573 cc (350 cu. in) and the
compression ralie i 9.4 |, The performance is shown
in Fig 14

The maih componem parts of the folary piston engine
are entwrely different from those of the conventioni
teciprocating engine. The rotor which corresponds to
the piston of the reciprocating engine makes a rolary
motion due to the explosion pressure occurnng o the
chamber formed by the yotor housing and the side
housing which comrespond to the cylinder of the re
ciprocaiing engine, This rotary motton of the rotor
b converted inte the rotary maotion of the eccentric
shaft and is then produced 2 output through the
Mywheel,

1-A. REMOVING THE ENGINE

To remove the engine [or overhauling, proceed i
descreibed in the following !

I, Remove the bonnet

Protect the fender wath z cover.

Dratn: the cooling. water,

Drain the engine lubricating ol

Remove the air-cleaner.

Remove the fuel pipe from the carburettor.

. Disconnect the accelerator cahle and the choke
cble from the carburettor,

8. Disconnect the wiring from the starting motor.
9. Disconnect the wirdng from the alternator and the
watst temperature gauge unit.

10. Disconpect the high-tension cables from the dis-
tributors and the spark plugs

11, Disconnect the wire of the ol pressure switch.
12. Remove the water hoses from the engne.

13, Remove the heater hose from the engine.

=1 &N g s T

14, Remove the ail hoses from the front cover and
rear housing of the enpine. and remove fhe oil hose

chp on the engine mounting bracket.
15 Remove the radiator upper shroud
16, Remove the altemaior.
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Fig. 1—a Engine performane curve

Fig. 1=8 Removing oll hosei




Fig. -8 Dhsconnecnng sxhaus pipe

»

-

Fig. 1-9 Leomning mounting bolts
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Fig. 1—10 Removing shgine from vehicle

I7. Remove the cooling fan from the eccentric shaft
pulley

I8 Remove the starting motor

19. Remove the clutch release cvlinder and place it
on the frame.

20. Disconnect the exhaust pipe from the manifold
21. Remove the boits secuning the clutch housing to
the rear housing of the engine.

22_ Remove the hot air duct from the exhaust mani-
fold.

23. Support the transmission with a suitable jack

24. Remove the bolts from each enginé mounting,
For easy disconnection, it & recommendable to re-
move the two small bolts on left:-hand side and &
large nut on righthand side as shown in Fig. |-9

25, Install 4 suitable lifting sling on the engine hang
er bracket of the front rotor housing. Attach the sling
to a hoist or other lifting device and take up ail
slack.

26. Pull the engine forward umtil it cleam the chich
shafl. Then, lift the engine from the vehichk

27, Disconnect the connecting rod of the oll meter
ng pump at the carburettor side

28, Remove the intake manifold, Wil cefuretiog
and exhaust manifold.

29, Remove the engine brackel.

30. Mount the engine on the engine stand (4% 0107
680A. 49 0813 005 and 49 0820 00&)



1-B. DISASSEMBLING THE ENGINE

Engine overhaul should be done in the fullowing order

gfter dismounting the engine from the vehicle:
Remove the water pump pulley,

. Remove the water pump.

. Remove the distributors from the front cover,

. Remuove the spak plugs.

Remove the oll filter from the rear housing.

L s g -

. Attach the ring gear brake (49 0820 060) 10 the
flywheel. Remove the eccentric shaft pulley with key.
7. Remove the clutch assembly and clutch disk

4. Straighten the (zb of the lockwasher and remove
the Nywheel nut wsing the flywheel box wrench (49
(0820 035).

9. Remove the [lywheel by using the flywheel puller
(49 (823 300). tuming the handle and lightly hitting
the head of the puller.

10, Remave the oil pan
11, Remuove the oil strainer.

Frg. V=148 Remowvine of fSrame:



— Note: Apply identification marks on the front and
rear totor housings, which are common parts, so thal
. they are fitted as they were, when reassembhing the
. o’ engine
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Fig. 7=15 Applyimp detBfuutnn =i

|2, Remove the ofl metering pump from the front

COVET
13. Loosen the bolts attaching front cover and remaove

the cover

Fig. 1—16 Removing Tront cover

{4, Remove the spacer, distributor drive gear, oil
pump drve pear, balance weight, thrust plate, and
needle bearing in that order from the eccentric shaft.
15, Stratghten the lockwashers of needle bearing hous-
ing tightened by six bolts and loosen the bolts Remove
the needle bearing housing, needle beanng and thrust

washer,

Fiz. 1-17

16, Locken the tension bolts in the order as shown
in Fig. 1=18.

Fie 1=18 Locsomng order



17. Remove the front housing

I18. Remove ihe corner seals with springs and the
side seals with springs and place them in the seal
case (49 0F13 250) following the marks which are
niade at the nearest portion of each teal on the rotor
side face,

These marks are made in order to prevent each éeal
from changing its original position when reassembling
19. Remove the sealing rubbers and the 0" nings
from between the fromt housing and the rotor hous
ing.

20 Hold the rotor housing down by hand to pre
vent it from meving up, then pull the tubular dowels
by using the dowel puiler (49 013 213)

38 U815 215

21. Install the rotor clamp (49 0813 230) by sllow-
ing the front yotor housing to move up to the requr-
ed level so as not to damage the apex seals, then
remove the front rotor housing

Note: The rotors are marked ss shown in Fig. |-22,
“F'" on the internal gear side indicates the front ro-
tor, while “R™ indicates the rear rotor. When s
sembling, be careful to these marks

Fig 1= ldentifiator =1k of potoe



27, Remove the apex seals and springs after removing
the rotor clamp. When removing the apex seal, put
an identification mark on the bottom of the apex seal
so that, when reassembling the engine, the apex seal
can be incorporated to the correct location and in the
correst direction. Never pul a mark with & punch, notch
or the like,

23. Remove. the rotor from the eccentric shaft and
place it upside down on a ¢lean cloth or rubber.

Note: |f some seals drop, be careful not to change
the orniginal position of each seal on the reverse side
ol the rotor.

24. Remove the seals on the rear side of the rotor.

25 Extract the tubular dowels from the intermediate
housing with the dowel puller {49 0813 215).

Fig. 1-25 Femoving twduhe dowely

26. Remove the intermediate housing. Dueg to the et
centricity of the shaft at the journal partion, the inter-
mediate housing must be removed by sliding It beyond
the journal portion of the front rotor while holding
the intermediate housing up and a1 the same time push-
ing Up the esccentric shafl,

27. Remove the eccentric shaft.

28, Repeat the above procedure to remove the rear
rotor housing and the rear rotor assembly.

Fig. 1=26 Remaving interiadiste howsing



1-C. ENGINE INSPECTION AND REPAIR

1—C—1. Fromt Housing

a. Inspection of front housing assembly

. Check for traces of gas or water leakage.

2. Check for wear and damage on the surfaces contact-
g each seal.

3. Check for wear, ¢racks or broken teeth on the
stationary gear.

4. Check for wear, seratching. fliking, and other dam-
ages (o the main beanng.

b. Cleaning the front housing

It 1z recommended 1hat the following steps are 1aken
to remove carbon and - sealing agent from the from
housing

L. Cathon Deposits

Use an extra-fine emery paper. When a carbon scraper
Is 1o be used, be careful not to damage the matching
surfaces of the housing.

2. Sealing Apent

Lse o cloth or a brush soaked in a solution of ketope
ar thinner.

t. Inspection of front housing for distartion

Place a straight edge on the housing surface as shown
in Fig 1-22 and measure the ¢learance between both
with a feeler gauge,

The housing must be replaced I the distortion ks found
to be more than 0.04 mm (0.002 In),

d. Inspection of front housing for wear

Wear of the malching surfaces of the front housing
and rotor should be measured with a disl indicator
The front housing must be replaced if the wearexceeds
0.1 mm (0.004 in).

There is a tendency of increased wear a1 both ends
of the minor axis of the front housing. The effective
depth of this wesr is smull.

Flg. 1=27 Frodt hougne

Fig. 1-30 Checking Donit hoosing weat
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Fig. 1=33 Removing lock pin

Fig. 7—34 Removing mem besnmg

¢. Checking the main bearing clearance

The main bearing clearance is measured by checking
the inner diameter of the main bearing and the outer
dismeter ol the journal séction of the eccentric shaft.
The standard main bearing clearance is 0.04 — 007
mm (00016 - 00028 in). and the beanng must be
replaced if the clearance becomes more than0.10 mm
(00039 in).

f, Removing and assembling the stationary gear and
main bearing

When this work 15 required, proceed in the follow-
Ing steps.

I. Remove the bolts securing the statiomary gear to
the housing. '

2. Press out the stationary gear with the main bear
ing puller and installer (49 Q813 235)

3. Mount the stationary gear on u vise. Remove the
bearing lock pin by using the lock pin remover (49
0820 260).

4. Remove the adapter from the main bearing puller
and installer (29 D813 235) and use it o extract
the muin bearing as shown in Fig. 1-34.



5. Autach the adapter on the main bearing puller and
mnstaller and use it to press the bearing into the gear
until the adaper touched the gear flange. Be sure fo

match the ol holes of bearing and gear, as shown In

Fig. 1-35.
6. Insert the lock pin to prevent the bearing from
lurping

7. Press in the staitionary gear o the housing with
main bearing puller and installer (49 0813 235), 2
ligning the slot of the siationary gear (lange and the
dowel pin, ss shown in Fig |-36.

8. Tighten the bolts attaching stationary gear.

Nare: When replacing the stavonary gear. refer 1o
par |=C=3, h.

1-C=2, Inermediate Housing

Inspection for distortion or wear of the mtermedite
housing should be carried ocur in the same way as
described for the front housing. Refer 1o par. 1-C-1,

1—C—3. Rear Housing

Inspection of the rear housing 16 carried out aceording
to Par, |-C—|, but the following paint must be
mspected as well.

i. Checking the oil seal
Check for wear and damage. Il trace of vil leakage &
found, replace the oil seal.

b. Replacing the stationary gear

1. Remove the bolis amaching the stationary gear 1o
the rear housing:

2. Using the main bearmg puller and installer (4% 0813
235), extract thé stationary gear.

. 1=-38 Removing sinfiomary geat
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ig. 1—42 Messuring fotor housing widih

3. Put a thin film of grease on the “0" nng and place
it an the groove of the stationary gear.

4. Apply seahng agent to the stationary gear flunge.
5. Install the stationary gear on the rear housing
while being careful not to damage the “0™ ring and
to match the slot of the stationiry gear Mange to
the dowel pin of the rear housing.

6; Tighten the bolis attaching the stationary gear,

Mote: Replice the “0" ring with new one whenever
temoving or replacing the statiopary gear,

1—-C-4. Rotar Housing

a. Checking the rotor housing

1. Check for exfollation, damage or <racks on the
chromium-plated surface. If any of these conditions
l= found, replace the rotor housing.

2. Check for traces of gas or water leakage along the
Innet margin of ecach side face of the rotar housing.

b. Cleaning the rotor housing

|. Remove the seabing agent by wiping with n cloth
or brush sozked wm & solutiom of ketone or thinner,
2. Remove carbon from the mner surface of Lhe
rotor houstng by wiping with cloth. Souk the <loth
in 8 solution of ketone ot thinner when it is dif-
ficult 10 remove

3. Remove deposits and rust from the cooling water
passzges.

c. Inspection of rotor housing distortion

Measure the distortion of the rotor housing surface
at the position shown in Fig. 1—41. by using a straight
edge and 3 feeler pauge. Heplace the part with a
new one if the distortion is found to be more than
004 mm (0002 i),

Note: This operation should be done a1 any time
when overhauling the engine.

d. Measuning the rotor housing width

Measure the width of the rotor housing at points
close 1o the trochod surface by using s micrometer.
Measurements must be taken at least 8 points. If
the difference between the maximum value and the
minimum value exceeds 008 mm  (0.0031 in ), the
rotor housing must be replaced with 2 new one, as
there is a possibilily of gas or water leakage. The
standard width of the votor is 70 ¢ gﬂ" mm
(27559 * 9, goos in)- e

Note: This cperation should be done when the trou:
ble. such as ovetheating etc., has been octurred on
engine.




1-C-5. Rotor

a. Inspection of combustion condition and gas leak-
age

L. The combustion condition can, 10 & certain ex-
tent, be judged as i the case of reciprocaung en-
gines by the color and quantity of carbon on the
rotor, Cambustion ean be wid 10 be good if the color
af sarbon i brown. Generally cartbon on the lead-
ing side sezn from the direction of rotation Is brown,
while the trailing side shows black color. It should
be noted that this color varies decording to operat-
ing conditions just before the engine i dismantled
2. Gas leakdpe cin be judged by checking the color
of the rotor side surface for blow-by lraces originat
mg from the side seals and corner seals.

b. Qil seal nspection

. Check for wear and damuge of the oll seal lip
cantacted with the sliding surface of the side or inler-
mediate housing. I the contact width & more than
0.8 mm (0.031 in), the ofl seal should be replaced
with new one,

2, Check the oll seal protrusion shown in Fig. 1—44,
It should be more than 0.5 mm (0.02 In),

Note: Replace the “0" nng when overhauling the
ENEIne.

¢. Removing the oil seal

l. Remove the oil seal by inserting the oil seal re
mover (49 0813 225) or & screw-driver in the slots
of the rotor and prying it off.

Note (1) Do not exert strong pressure at only one
place to prevent deformation of the ofl seal
(2) Be careful not to damage the lip of the oil seal
Use a certain protectior shown in Fig. 1-53.

2. Install the oll seal, referring 1o Par. |-D—1.

d. Cleaning the rotor

Remove the carbon on the rotor by wsing 2 carbon
remover or emery paper. Carbon in the grooves must
be removed with a carthon remover taking care not
to damage the grooves. Wash the totor in cleaning
solution and dry by blowing with compressed air

e. Rotor inspection
Check the rotor lor wear and damage, Check the
internal gear for cracks, womn or chipped teeth.

Fig 1-43 Combusion conditiem

Protrusion oF CF Seal
|

UIF

Fig. 1=4&4 Protrusion of oll el

£5 0813 23

Fig. 1—46 {le=nng s0i8e
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Fig- 1-50 Fiting expendsr

i. Inspecting the gap between side housing and rotor
The clearance can be measured by taking the width
of the rotor housing and the width of the rotor. The
standard clegrance is 0.13— 0.17 mm (0.005]1 ~ 0.0067
m), If it is more than 0,17 mm (0.0067 in) replace
the rotor and gear assembly. If the clearance is Jess
than specificatton, there 15 a possiblity that the w-
ternal gear locked with 6 double pins = loose.

g. Inspecting the land protrusion

Check the land protrusion of the rotor by placing
a straight edge over the land and measuring the clear-
ance between the rotor face and straight edge with
& feeler gauge. It should be 0.10 — 0.15 mm (0.004 —
0.006 in). If it is less than specification, there is 4
possibility of the rotor touching the side housing at
plices other than the land, causing wear of damage.

h. Inspecting the rotar bearing

Check for wear, Making or scratches on the bearing
Il any of these conditions is found, replace the bearing.
The bearing clearance can be measured by taking
the inner diameter of the rotor bearing snd the outer
diameter of the eccentric shaft journal. The standard
clearance is 0.05 — 0.09 mm (0.0020 — 0.0035 In),
Replace the beanng if #t is more than G.10 mm
(0.0039 1n),

i. Replacing the rotor bearing

I. Insert the expander (49 0813 245) into the bearmg
to preveni the deformation of the rotor bearing when
dnlling & hole.



2. Drill a hole of 35 mm (0,14 ) diameter and abour
7 mm (0.25 in}) depth in the locking screw which holds
the bearing on the rotor. And then, remove the ex-

pander.

3. Place the rotor on the support 30 %5 to face the
internal gear upward. Using the rotor bearing puller
and installer (49 0813 240) without its adapter ring,
press oul the bearing, being careful not to damage the
internal gear

4_1f the bore in the rotor is damaged while remov.
mg the bearning, Tinish the bore with emery paper and
blow with compressed air.

5. Place the rotor on the support so as to fice the
internal gear upward. Press il 2 new bearing using the
rotor bearing puller and installer (49 0813 240) with
its adapter removed screws until the ofl hole of the
bearing matches the oil hale on the apex side of the
rotor, snd the bearing and the boss become flush,

6. Insert the expander (49 0813 254) nto the bear
ing, and then driil a hole of 35 mm (.14 in) diameter
and about 7 mm (028 In) depth a1 spproximately
7 mm (0.25 in) te the left or right from the original
location of the locking screw hole. It must be made
to the same direction {rom each origina hole, The
center of the hole must be 0.5 mm (0,02 in) from
the rotor bore.

7. Thread the hole with an M4, P=0.70 mm ap.

Fig 1-5& Mjking thred




Fig =58 Mak of siathonery pexr

E. Tighten the locking screws and stake them into
positions with a punch 1o prevent them Trom work-
ing out

9, Wash the rotor thoroughly and blow with com-
pressed air.

}. Replacing the rotar

When replacing the rotor, note the following points.

I, Weight of rotor

Rotors are classified into 5 categortes according to

weight and marked a. b. c. d and e on the internal

gear - side.

In order to balance the front and rear rotors, the

following  combinations are adopted in the factory:
Combination of Markings

Note: If it is necessary 10 replace 4 rofor, use 4 ro-
tor marked with “¢™ in any case

2. Internal and stattonary gear backlash

The internal gears and stattonary gears are classified
into 3 categones, which are shown by embossing
markings. A, no mark and C.

In order to obtain a proper backlash between the
internal gear and the stationary gear, the identically
marked gears are incorporated in the factory.

Note: When replacing & stationary gear at dealer, use
# unmarked stationary gear in any case.




1—C—~6, Seal and spring

a. Cleaning the seal and spring

I. Apex seal

Use a carbon remover to remove the carbon from
both sides while being careful not to dimage the
apex seal. Wash with cleaning solution

Note: A special carbon materal is wsed for the apex
seal. This = weaker and easter to damage than metal
Therefore, take extra care. Never use emery paper as
it will damage the apex seal

2. Corner seal and side seul

Clean with carbon remover and wash. Never use emery
paper.

3. Seal sprng

Remove carbon with the carbon remover and wash in
€leaning solution,

b. Inspecting the apex seal
Cheek apex seal for wear, damage or oacks and
replace if any of these conditions 15 found.

Meazsure the height of the apex seal with s micrometer..

Replace if the height is less than 80 mm (0315
inl.

c. Inspecting the oap between apex seal and groove
To measure the gap between apex seal and groove,
place the apex seal in ifs respective rotor groove and
use @ feeler gauge to measure the gap. As shown mn
Fig. 1-61, the apex seal tends to wear unevenly and
for this reason the feeler gauge should be mserted
fully into the bottom of the groove. The standard
value of this gap is 0.036 —0.072 mm (0.0014—0.0028
in) and the apex seal must be replaced if the gap is
more than 0.1 mm (0.0039 in).

d. Inspecting the gap between apex seal and side
housing

Measure the length of the apex seal wath a microme-
ter. Compare this measurement with the smumimum
value of the rotor housing width (Refer to Par. |-
C-4) to calculate the gap between the apex seal and
side housing. The normal value of this gap |s 001 -
005 mm (00004 — 00020 in), and the apex seul
miust be replaced if 11 is more than 0.15 mm (0.0052
in).

Fig. 1-59 Cleanins spex sesl
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Fig. 185 Checking mp of comer sl aml groove
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¢. Inspecting the gap between side seal and groove
Measure the gap with a feeler gauge. The standard
clearnace 15 0.04 — 0.07 mm (0.0016 — 0.0028 in),
and the side seal st be replaced if it exceeds 0.1
mm (0.003% in).

f. Inspecting the gap between comer seal and groove
The standard gap k& 0.020 — D048 nom (00008 ~
00019 in) snd the Lmit is 008 mm (0.0031 in).
This gap enlargement shows uneven wear of the cor
ner seal bore. which occurs when the engineiis op-
crated wath dust enienng through & clogged clement,
damaged air cleaner or any other cause. When the
welr s permmitted fo increase, the engine power will
be reduced and the enging will become hard to stan.
The extent of wear of the comer seal bore js deter-
mined by the bar limit gouge (5619 91 100) and
classified into three conditions:

(1) Meither end of the gauge does nol go'into the
bore, This means that the pap conforms (o the spe-
cifications.

(2) While the go-end of the gauge goes into the bore,
the ‘not-go-end does not. This means the gap is more
than stnadard dimension and less than the limit

In this case, replace the cammer seal with a 0.03 mm
(0.0012 in) oversize one, leaving the rotor side as
it is.

(3) If the both ends of the gauge go into the bore,
il means that the gap exceeds the limit of 0.08 mm
(00031 in) Rework the comer seal bore with the
jig (5870 94 1520) and reamer ( 3363 91 130 ) to 11.2

p gg% mam (0.4410 3 E}ﬂ% in} diameter following

the procedure in Par. 1-C—6, g, 4nd fit ¢ 02 mm
(00079 in) oversize commer seal,

Note: (1) As the corner seal bore generally shows
a heavy wear n the direction of the rotation, the
side arcs on the gauge are parually cut off. Be sure
to take measurement in the direction of the maximum
wear of the bore.

{2) If the limit gauge Is not availabe, a feeler gauge
narrowed at the forward portion can be used for
measuring the gap, According 1o 3 measurement thus
obtained, the same corrective step as in the case of
the limit gauge s applicable.

(2) The dimension of the outér diameter of the fmit
gatpge i 21 follows:

0,019 + 0.0007

Go-end 110 3 gpap mm (08331 L gngog i)
Notgoend |10 | 'ﬁlm mm (0433] 13%:; n)

g. Reboring comer seal groove

|. Remove carbon, rust and other deposits from the
rotor surface especially the apex seal groove, being
careful not to damage

2. Install the jig { 5870 94 152 ) the rotor and tighten
the collect bar being careful not to damage the rotos
bearing and spex seal groove.

3. Ream 2 hole with the reamer ( 5363 91 150 by
hand applying sufficient engine oil a& the coolant,



When feeding the reamer, i1 must be tumed by
abour 20 rotations or over before the reaming work
Is accomplished completely

4. Remove the reamer and jig from the rotor being
careful not 1o damage the rotor,

Repeat the same manner as above to make other
heles of the rota

5. Thoroughly clein the yotor, and check and come
firm by visual Inspection how the reaming hole ol
the corner seal is drilled through and I there is any
domage to the rotor,

o, Fit 2 2004 oversize comer seal of which surface
is hard-chromium-plated. Check and comfirm whe
ther the gap between comer seal and groove is under
specification.

Note: (1) When installing or removing the jig, be
careful ot to it the rotor.

(2) If the reamng s carried out without applving
oil, i will be difficult 10 obramn s proper surfuce
roughness no  matter how many ume the reaming
may be repeated,

(3) Avoid the two stage reaming, that is, with draw-
ing the reamer halfway duting the reaming work and
then resuming the reaming, because chips may affect
the surface roughness,

(4) Before starnmg the reaming work, it must he
comfirmed that the reamer diameter is under speci:
fications, because the teamer might be wom les
than the limit if it was used many time.

h. Inspecting the gap betwesn side s=al and corner
seal

Check the gap with the side seal and comer seal
installed on the jotor. Insert a feeler gauge between
the rear of the side seal (against the turning direc-
tion of rotor) and the comer seal. When this clear-
ance Is too large, gpssealing performance becomes
poor.

The side seal must be repliced If the gap between
the side seal and the comner seal exceeds 0.4 mm
{0016 ).

When a side seal s replaced, adjust the gap between
side seal and comer seal by gnnding the opposite
end of the side seal to the rotor rotating direction
wlong the round shape of corner seal with a fine
file so that gap may be 0.05 ~ 0.15 mm (0.002 —
0.006 in),

Mote: Be sure to uge the right one when installing
2 new side sedl as there dre [our different tvpes;
namely, the front inner, front outer, rear Iomer, and
rear outer seal

i.. Inspecting the seal spring
Check for wear or damage of the seal spong e
pectally the contacted portions with rotor or seal.

Note: When the corner sezl, comer seal spring. side
seal and side seul spring are instulled onto the rotor,
check the protrusion of each seal, refemring to Par
|~D-2

Fig: 1=67 Rebonng comer seal groove

‘ 11203 ~ 11208 mm

RANERAT ikt ... (08411~ 0.4413 in)
Rétiorid Gty sex) 11200 — 11,225 mm
Wole dlssnate ... (03410~ 04419 in)

Overmze cormes vesl

11170 ~ 11,150 mm
{0.4398 — 10,4402 m)
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Fig. 1-69 Shape of sde weal
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1—C—7. Eccentric Shaft

a, Inspecting the eccentric shaft

Wash the shafi tn 3 clezning solution and blow the
oll passage with compressed air. Check for cracks,
scratches, wear o blockage el oil passages.

Measure the diameter of ail journals of the ecceninc
shaft with @ mucrometer. Replace the shaft if the
wear 15 excessive. The standard diameter of the main

journal is 43 *D 0 < mm (1.6929 8 5004 1), while
that of the rotor journal s 74 ~gp3p mm (29134

“0.0012 )

b. Checking the eccemtric shaft run-out

Mount the eccentne shaft on the “V" blocks. Tum
the shaft slowly md messare the deflection at the
front and rear with a dinl gauge. If the deflection is
more than 002 mm (0.0008 in), replace the shaft
with & new one

¢ Inspecting the blind plug

An oil passags is provided inside of the eccentric shaft,
The rear end is sealed with a blind plug for 4 pressure
of 5 kgfem? (71 Ib/in? ), Therefore, it is important
o check for oil leakage or loose plug. If oil leakage
is found, remove the blind plug with 4 hexagonal Allen
key and replace the “0" ring

d. Inspecting the needle roller bearing

Check for wear or damage to the needle roller bearing
at the rear end of the eccentric shaft. Then insert
the pilot part of the main drive shaft and check for
smooth operation and proper clearance.

e, Inspecting the thrust bearings

The end thrust of the eccentruc shaft is taken bythe
thrust bearings. Check the thrust bearng Tor wear or
damage. Also inspect the bearing housing and thrust
plate: for wear.



1-0. ENGINE ASSEMELY
The procedires for assembling the enpine when the
enging 15 10 be completely overhauled are as follows:

1-D=1. Instelling the Oil Seal

{. Place the rotor on o tubber pad or dloth to pro.
et |t from domage,

2. Fit the outer and inner oil seal springs in their
respective grooves of the rotor so that the spring
gup 1 located opposite sach other o shown in Fig
1-74

3, Insert 3 new 0" ring in each oil seal

Mote: When replacing the oil seal. confirm smooth
movement by placing the oil seal on the totor groove
before mstalling the “0" mng.

4, Apply the sufficient engine oil to the oil seal and
e

5. Install the oil seal to the rotor groove pushing the

head face of the oil seal with fingers slowly, careful-

Iy not to deform the ofl seal as shown In Figl—75.

Mote:

(1) When fitting the ofl seal, comfirm the hesd face
of the ol seal 50 35 not to mistake the head face
(taper) for the botrom face (flat)

(2) Insmll the oil seals on the both side of the
rotor,

1-D-2. Installing the Seal

I. Place the rear rotor on a rubber pad or cioth so
as to face the internal gear side upward.

2. Conflimung the identification marks of the apex
seal, place each apex seal on the rotor groove with-
out the spring

3. Install the corner seal springs and corner seals; and
apply the engine oil,

Note The top curface of the corner seal must be | 3
~ |5 mm (005 ~ 0.06 in) higher than the roter sur-
Face, It must also move Ireely, when pressed by finger.

4. Fit the side seal springs to the rotor so as to face both
ends of the side seal upward, and apply the engine oil.
5. Fit the side seals to their respective grooves.

Note: The side seal must protrude approx. 1.0 mm
(0.04 in) from the rotor surface. Also check f{ree
movemen! by pressing manuafly,

6. Apply «il 10 the mternal gear and seals of the
Totaor.
7. Install the rotor clamp (49 0813 230)

Fr 1=75 [vxzalling ail sz

Fig 17T Fitine side ==l



Fig. 1=81 Fiiting sciiing fhbsr

1-D-3. Installing the rear rotor

I. Mount the rear housing on the engine stand (49
0107 6R0A, 49 0813 005 and 49 0820 006), so that
the rotor friction surface of the housing (aces vertically.
2. Place the rotor on the rear housing taking care
not to drop the seals, and turn the rear housing with
totor 20 45 Lo be the sliding surface of the rear housing
with rotor so as 1o be the shding surface of the rear
housing upward.

3. Mesh the nterna| gear and swnionary gear so that
one of the rotor apexes is set 1o any one of the fow
places: shown in Fig. 1-79.

Note: In this case, be careful not to drop the corner
seul into the parts

4, Remove the rotor clamp and apex seils.

1—D—4. Installing the rear rotor housing

|. Apply sealing agent to the rear side of the rear
rotor housing, as shown in Fig. 1-80. Be careful not
to let the sealing agent penetrate into the cooling water
or oil clrcuits,

2. Place the new "0 rngs and séaling rubbers on
the rear rotor housing,

Note: When installing the “O" nings and sealing rubbers
on the rear rotor housing, slightly apply rubber greasze
to “0" rings and sealing rubbers 1o prinent them
from coming off




3. Reverse the rotor housing while takmng care not to
let the sealing rubbers and 07 rings drop out of the
grooves, and mount it on the rear housing

4, Insert the tubulsr dowels through the rear rotor
housing holes to rear housing hole, after supplying a
few drops of lubncant to the tubular dowels.

1-D-5. Insalling the eccenmtric shah

1. Lubricate the journal sections.

2. Insert the eccentric shaft while being careful not
to damage rotor bearing and main bearing.

1-D—-E. Installing the szeals

l. Fit each apex seal to the rotor groove confirming
the position and direction.

2. Instill the each apex seal spring to: the reverse side
of the apex seal as shown i Fig. (=85,

3. Fit the corner seals and side seals to thewr respec-
tive puositions on the roter, (Refer to step 3 and 4
in par 1-D=2.).

4. Apply some oil to the seals on theé rotor and fric-
tion surface of the rear side housing

Fig 1-85 Fuumg apex weal ap
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Fig.

Fig. -85 Thehieninz orce:

1-D-7. Installing the Intermediate Housing

|. Apply sealing agent on the mating surface of the
rear Totor housing.

2. Fit the new szaling rubbers and 0" rings on the
tear rotor housing,

3. Make sure that the rotor housing is free from
foreipn matter,

4. While holding the resr end of the eccentric shail
up as high as It"s rear joumnal portion does not ex-
ceed the rear rotor bearing, install the intermediate
housing through the eccentric shafl

1-D-8. Installing the Front Rotor and Housing
Refer 1o Par. 1-D-2, 3, 4 and 6, and assemble the
front rotor and front rotor housing.

1-D-9. Instlling the Front Housing

1. Apply sufficient engite oil to the stationary gear
and the main bearing.

2. Install the front housing over the eccemiric shaft.
If necessary, turn the rofor slightly to engage the
teeth of the fromt housing stationary gesr and the
front rotor intérnal gear

1-D-10. Tightening the Tension Bolts

I. Fit the rension bolls.

2. Tighten the bolis gradually in the order shown
in Fig. 1—89, The specified tightening torque i 2.5
m-kg (18 fi-lb}

Note: Attach the pulley bolt to the lront end of
the eccentric thaft and turn by means of & wrench
to confism smooth rotation.




1-D-11. Installing the Clutch Assembly

1. Apply grease to the ol seal of the rear housing,

2. Mount the NMywhee! o the rear end of the eccentne
shaft through the key

3. Apply sealing egent to the both faces of lock washer,
apply the locking sgent om the theead of the eceentric
shaft and place the lock washer in position and install
the lock nut.

3. Hold the flywheel with the ring gear brake (49 D820
060) and tighten the lock put to 4 torque of 45 m-kg
(320 ft1b).

3. Bend the tnb of the lock wagher.

6. Holding the clutch disk 3t the mounting position
ot the Mywheel Insert the clutch disk centering tool
(49 D213 310) through the spline of the clutch disk
Into the needle bearing at the rear end of the eccentric
shaft.

7. Mount the clutch cover and match the 0" mark
o the clutch cover with the reamed hole of the Mv.
wheel and fir the securing bofrs.

8. Tighten the bolts 10 @ torque of 2.0 mkg (13
by,

1-D—-12, Adjustment of Eccentric Shatt End Play

. Turn the engine so as to plce the front side of

enging upward

2. Fit the thrust plate, spacer and needle bearing on
the eccemiric shait. and then apply sufficient engine
o1l 10 them,

3. Install the bearmg housing on the front housing,
and tighten the bolts and bend the tabs of the lock
washers

4. Applving enmne ol install rhe needie beanng.
thrust washer, balance weight, ol pump drive gear,
distributor drive gear, key. spacer and beffle plate in
that order on the eccentric shaft

Note: Before insialling the thrust washer and balance
weight, be sure that two needle bearing are in order
dlong the center of the eccentric shaft,

5. Install the sccentric shaft pulley with key without
[ront cover and tighten the bolt to 7.0 m-kg (50 fi-1h)
hoiding the fivwheel wath the ring gear brake (4% 0520
060).

6. Turn the enpne assembly so as to place the eccentric
shaft horizontally, and fit 2 die! indicator so that
a feeler touches on the pulley.

Fig =593 Checidng eod ply




Fig. 1-85 Fiting “0” ring

Fig. 7-96 insfalling fromr coves

. 33

Fig. 1-87 Cuitite exoma pikel

7. Move the pulley fore and aft, and yead the scale
of dial indicator. The measured value should be 0.04
— (3.07 mm (0.0016 — 0.0018 in), If it is nor within
the limit, adjust it by mean of grinding the spacer
using the emerv maper on the flar place, or by re
placing the spacer. The following three Kinds of spacer
are avuilshle, Comfirm the end play apain: If the
measurement 18 within standard, rempve the eccentric
shaft pulley and kev, and take & next step to it the
front cover.

Mark | Thuckness
N | 9.00+ 0.01 mm (L3543 = 0.0004 m)
1 504+ 0.01 mm (L3539 = 00004 in)
3 GOE= 0,00 mm (03574 = 0000 ()

1—-D-13. Insmlling the Front Cover and Eccentric
Shaft Pulley

1, Place the "0" ring on the oil passage of the from
housing,

2, Apply grease 10 the oil seal of the front cover.

3 Place the gasket on the front housing and install
the fromt cover.

4. Tighten the volts mounting front cover to a torque
of 2.0 mkg (15 ftlb).

5. Instal! the eccentric shaft pulley aligning the Xey
grooves of the ecoentric shaft and pulley.

. Tighten mut mounting the eccentric shaft pulley to
a torque of 7.0 mkg (50 flb).

7. Cut off surplus front cover gasket along mounting
surface ‘of the oil pan



1-D-=14. inswlling the Metering Pump
Install the metering pump on the front cover

1-D=15. Installing the Ol Stainer and O}l Pan

l. Place the gasket on the oll pump and install the
oll strainer

2. Fix' the oil strainer stay with a boll 1o the rear
housing.

3. Apply sealing agnet to the matching surface of the
oil pan and each housing

4, Instull the oil pan with 3 gasket

5. Install the nuts through the stiffeners

6. Tighten the nuts diaconally until 2 torque of 0.6
mikg (45 [lb) i attained,

1=D=16. Installing the Oil Filter
Place the two “0" nngs on the otl filter and nstall
the unit to the rear housing

1-0-17. Installing the Distributors

I. Tum the engine and stop when the white mark
on the pulley matches the needle on the front hovs
ing.

Note: In case of the rotary engine, each rotor makes
a 13 rotatnon as -agamst one rotauon of the eccemnc
shaft, That is, one combustion is obtained while the
rotor makes a 1/3 rotation. Therefore, when the
mark and the needle aré aligned the fromt rotor is
glways located a1t T.DC. in the compression stroke.

Figo 1=101 Abkmse for op Sexd comtes



2. Instail the railing disinbutor socker through the
gasket so that the grqove on the drive shaft Is at an

incliation of about 34 to the right against the longi-
tudinal axi of engine,

3. Install the leading side distributor socket through
the gasket to the front housing so that the groove
on the upper side of the dnve shaft ponts about 17
1o the right against the Jongitudinal axis of the enging,
25 shown w Fig 1102,

Note: The woodruff sres ar the upper parnt of the
drive shaft varies with the left and right grooves, but
this does not affect ignition timing even I It is 180
appusite.

4 Install esch distributor on the socker so. that the
key of the distributor shafi matches the sloi at the
upper side of distributor drive shaft,

Note: The matks of the distributor and front cover,
T and L, must be mutched.

5. Tumn the distributors as shown in Fig.l—103, until
the contact point starts to open, Then tighten the
lsckplate.

1-D-18. insmlling the Water Pump _

|. Place the pasket on the front housing and install
the water pump, Tighten the nuls.

2. Install the water pump pulley,

1=-D—=19. Installing the Altermator

. Fix the alternator on the mounting bracket with
bolt and nut

2. Fit theV bell on the pulleys

3. Attach the upper end of the alternator flange 1o
the strap.

4, Adjust the belt tension so thai the slack of the
belt may be 15 — 17 mm (0.59 ~ 0.67 in) at the cemter
poini between alternator and eccentric shaft pulleys
pushing the belt by about 10 kg (22 |b), For & new
belt, it should be || — 13 mm (043 — 051 1b)

5. Tighten the bolts and nuts




1-D-=20. Installing the Manifold and Carburettor

1. Remove the enmne from the engine stand.

2. Install the miet mamfold. exhaust manifold and
carburentor with therr gaskers

3; Connect the carburettor and metenng pump link:
4. Ingtall the metering oil tube, and the distributor
vacuum control fube.

1—E. ENGINE INSTALLATION
The engine is mstalled by reversing the removing
procedures,

Fig. 106 Insuling manttold

SPECIAL TOOLS

49 0107 6304 Engine stand
49 (812 005 Engine hanger
49 0820 006 Attachment, engine hanger
49 (813 215 Dowe) puller

49 0813 240 Rotor bearing puller and installer
49 0813 245 Expander, rotor bearing

49 0813 225 Oil seal remover

49 0813 230 Rotor ciamp

49 0813 250 Seal case

49 0813 235 Mam beanng puller and nstaller
49 0320 260 Lodk pin remover|

49 0820 060 Ring gear brake

49 0810 035 Box wrench, Ayvwheel

49 0823 300 Flywheel puller

40 0813 310 Clutch disk centering tol

619 9f 100 Bar limit gavge, comner seal gloove
3870 94 152 Jig, corner teal gloove

5363 91 180 Reamer, corner seal ploove
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LUBRICATING SYSTEM

A twe-rotor type pump supplies o1 by forced @rcu-
fation. The pump installed inside the front cover is
driven by gears on the eccentric shaft

A full-fiow oil filter Is provided on the rear housing
of the engine. The metering oil pump delivers an
adequate amount of il into the float chamber of
crburettor to |ubricate seals

An oil covler 1 fixed beneath the radiator, When
the ol temperature rises, u thermowalve: functions to
cool the oil in the cooler

2—A. LUBRICATING CIRCUIT

I. The vil emers the ol pump through an oil stmin-
er and Is discharged to the oil Glter through the oil
passage of the housing.

2, When the oil temperature exceeds 71°C (160°F),
the thermo-valve in the front cover starts functiop-
ing to discharge the oil to the oil cooler from the
oil pump.

3. The cooled oil passed through a hose Tfrom cooler
s mixed with the uncooled ol passed through the
passage of the housing, before the oil filter.

4, The filtered oll i discharged to the front main
bearing through the tubular dowel and 1o the rear
main bearing through the passage of the rear hous
img.

5. After lubricating the fromt and rear main bearings,
the oil passes through the oil holes of the bearmgs
and enters the ofl passage provided in the eccentric
shaft.

6, Stationary pears, internal gears and thrust bear-
inps are lubricated with the oil discharged through

shaft

7. The ail circulating through the eccentric shaft pas-
sage lubricates the rotor besrings.

8. The eccentric shaft is equipped with two ail plug
jets which are Faced te front and sear rotor fnner
holes, The oll in the passige of the ecccéntric shaft
is' Injected through the plug jeis into the ralors and
cools the rotors,

9, Oll passing through the wbulsr dowel 5 sent 10
the distributor and the merering ol pump,

13, From the metering ol pump the lubricant & dis
charged to the carburettor and s supplied Imto the
combustion chambers together with the air-fuel mix-
lure to lubricate the apex seul, comer seal, side seal
and 1he housing

2-B. PRESSURE REGULATOR

Fig. 2-1
I. Repulator body

3. Control spring

the cledrance between the man beanong and the 2. Contwol plunger 4 Plg
CARBRETTOR
Qi PLLTER
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Fig 2-2 Lubricating checuit
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2-B. OIL PRESSURE RELIEF VALVE

The oil pressure regulator valve is installed in the rear
housirng. The regulator valve opens when the number
of engine revolutions increases and the oil pressure
in the lubricating system nses. Then the o1l pressure
5 reheved and excess oil s returned 1o the oil sump.
By this function of the regelator valve, the ol pres-
sure can be mammiamed at 8 maximum of 5.0 kg/omd
(T1.1 Thjin2).

2-.C. OIL PRESSURE SWITCH

The oll pressure switch s provided on the lefi side
of the rear housing. This switch & connected to the
warning lamp on the instrument pangl The normal
pressure s 2.5 kgfem? (3346 1b/in?) during enpine
idling: i the oil pressure drops beiow 0.3 kg/cm?
(43 Ibfin?), the warmmng lamp lghs up 10 indicate
some troubles in the lubncating system. When the
lamp comes on, tmmediate checks shoold be made.

Fig, 2—3 O prossure switch

2-D. INSPECTING THE OIL PRESSURE

The oil pressure should be checked as follows;

1. Operate the engine until W 15 warmed up to the
normal operating temperature,

2. Remove the oil pressure switch and connect an oil
pressure gauge instead

3. Operste the engine at 3,000 rpm and read the oil
pressure gauge. The oil pressure should be 5.0 kgl
em? (71.1 Ibfin?).

(T3

If the oil pressure is found extremely low, check the
following points:

It Make sure whether the oil level is between F and
L on the dipsuick gauge or not.

2) See i the o1l flter 15 clogged, I clogged. replace
the ofl flter cartridge refer 10 2-F,

3) Inspect the oll pump for defects, refer to 2-=E.
4) Inspect the oil pressure relief valve and check plung
er wear If found defective, repluce the valve. The
specifications of the spring are in the following table,

Free Length 46.4 mm (1 527 In)

St Length 35 3 mm (1.390 ln)

Ser Load Tl kg (156 b
Z—E. OIL PUMP

The components of the trochoid rotor type oil pump
are shown in Fig. 2-5.

The feeding capacity of the oil pump &5 16 — 20
liters (34 — 42 US. pint, 28 —~ 35 Imp. pint) per
minute a1 6000 rpm.

2—E—1. OQil Pump Inspection

For checking, proceed a3 follows:

I, Use 3 feeler patge to check the clearance betwee
the outer rotor and the Inmer rotor as shown in Fig.
2—4, The siandard clearmace should be 001 — 0.00
mm (000 — 00035 m)

Fig. 24 Checking gap of rmon
Fig. 2-5 Gil pump sssembly

Snap ring

. Adjusting washer

Od pump driven jear
Oil pump body
Thrust washer

Woodruf! Key

Qi pump shaft
Cuter rotar

Inner rotor

. Intesmediate plate
. Set bolt & washer

a & 377,

3 E

-

-

e
—_——

e - R T T



2

2. Measure the clearance between the outer rotot and
the pump body with the feeler gauge. The specified
dearance is 0.20 = 0.25 mm (0.008 — 0.010 in).

3. Inspect the end flowt of the rotor with the feeler
gruge as shown in Fig. 2—6. 1f the end float is too
large, make corrections by scraping the pump body.
The standard value of the end float s 010 — 0.20
mm (00014 — 0.008 in).

Fig. 2—6 Checkmg end float of roton

2-E—2. Assambling the Oii Pump

. Attach the stop 1ing and the key 10 the oil pump
irive shaft,

2. Attach the Inoer rotor o the shafll by matching
the kev groove of the inner rotar with the key.

3. Fix the thrust washer 1o the stop ning of the shaft
as shown in Fig. 2-7. Mount the inner rotor and
shaft assembly to the pump body.

Fig. 2-7 Assembling &l pump

4 Apply oil to the outer rotor. Attach the outér
rotor to the body with the chamfered side facing the
driven gear.

5 Attach the intermediate plate 1o the body. Tighten
the serew.

6. Fix the key to the key groove of the shaft.

7. Mount the irmer rotor on the shaft with matching
the key groove.

B. Mount the outer roton

9. Mount the oil pump assembly on the fromt cover
and fix it with the bolts. Rotate the drive shaft by
hand 10 see whether It rotates smoothly,

2:3

10, Moun! the thrust washer and driven gemr on the
shaft (insert the key).

11, Insert an available shims between the dnven gear
and the stop ring so that the clearance between the
oil pump body and the driven gear is 0.1 — 0.2 mm
(0.004 ~ ©0.00% in ), The following three kinds of shims
are available © 0.1 mm (0004 in), 0.3 mm (0012
in), 0.6 mm (D024 in ).

2. Then fix the stop ning
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Fig 2-8 Claarance of drive gear mnd body

2—E~3. Replacing the Oil Pump Gears

I the ol pump dnve gear or the drven gear should
be replaced, they must be replaced in pairs in order
1o obtain the proper backlssh. The standard backlash
s 008 ~ 012 mm (0003 = 0003 in).

2—F. DIL FILTER

The oll filter ks of the cartridge type: The element
lg sealed In its container 45 a umt.

The oil filter is equipped with a reliel vaive. When
the fMter-flow tesistance exceeds 0.8 —~ 1.2 kgfom?
{114 = 17.1 Ib/in?) on account of cloggng and
comarmunation of the element, the relief valve i opened
by the oil pressure.

The oil is then discharged directly to the engine without
passing through the oil filter. The ofl filter element
should be replaced In intervals of 12.000 km (8.000
miles).

1, Use the oil flter wrench to replace the oil filter
cartridge.

2. Apply a small quantity of ol to the rubber packing
of the new filter cartndge and fix the cartndge to the
filter bracket.

3. Tighten the carinidge a farther 2/3 of 2 turn by
hand afier the ol seal contacts with the seal surface
but sbsolutely no more.

4. Start the engine and check if the ofl leaks from
the joints.

2-G.0IL THERMO-VALVE
The ofl thermovalve is provided m the front cover
and consists of a pelier, 3 sliding valve znd a retumn
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spring. The oil sent from the oil pump to the the-
mo-valve takee two courses thereafter depend upen
oil temperature, one leading 1o the oil cooler, and
the other bypassing the oil c¢ooler and leading di
rect to the ofl filter by way of the housing. The
passage leading to the oil cooler is always opened

The passage leading to the housing is also fully

opened when the oll temperature is low, aznd most
vil takes this passage snd proceeds direct to the

oil filter via the housing as there is resistance in
the oil cooler. When the oil temperature rses 10
over T1°C (160°F), the pellet starts functioning,
and when the oil temperature reaches 782C (1729F),

the passage leading to the housing gets completely
closed. During the condition of the temperature be-

tween 71° — 78°C (160" — |72°F), 4 part of oil ©

sent directly to the all fier vid housing and the rest

5 cooled in the cooler before being sent to the oil

filter, After exceeding 78°C (1729F). as the woil pas-
sage to the housing is closed, all oil ts sent 10 the
oil filter through the cooler,
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Fig 28 (hl thermosvalve

2~G-1. lnspecting the Ol Thermo-Valve

1. Inspect the sliding surface of the slide valve to
see whether there 15 any damage.

2, Inspect the return sprng for any damage or de-
teriotation. If the deterioration s serious, replace
the spring. The free length of the spring should be
428 mm (1.724 in).

3. Inspect the peller by inserting it In water to-
gether with a thermometer, Stir the wuter and grad-
ually heat it Check whether the pellet begins 1o
function st 71°C (160°F} and lifts by 6 mm (0.236 in)
a1 78°C [1T72°F).

2—H. METERING OIL PUMP

The plunger type metermg ofl pump s provided 1o
sentd @ proper amount of ol to the carburetior. The
oil enters the combustion chamber together with the
air fue! mixture. Thus the sliding faces of seals and
housing are lubricated,

The supplied amount of oil s controlled by the
engiric revolutions and the load, in the following way:
The cantral lever of the pump is interlocked with
the throttle lever of the carburettor and moves the

comtrol pin. The control pin s cam-shaped shaft and
Is In contact with the camshaped tip of the plunger,
and so the siroke of the plunger |s controled with the
opening angle of the throttle valve, When the opening
of the throttle valve is small, the stroke of the plunger
I only & little, Thus the stroke of the differential
plunger which is turned and pushed together with the
plunger is small to keep the oll discharge small.
When the opening of the throttle valve becomes large,
the stroke of plunger becomes larger to imcrease the
struke of the differential plunger. Thus the supplied
smount of oil becomes larger,

Fig. 2-10 Matering oil pump

L. Contral jever 6. [Bifferential plunger
2. Adjust terew T. Pump hody

3. Drving worm & Plunger

4. Sub-plunge: 9, Control pin

3. Plunger spring

2<H-1. Inspecting the Metering Oil Pump

The amount of oil discharge from the oil metering
pump should be inspected as foilows:

Disconnect the oil tubes, which are connected with
the carburettor, at the carburettor side,

Disconnect the connecting rod of the oil metering
pump a1 the carburettor side. Set the engine s0 as to
revolve at 2,000 rpm. Check the amount of oil dis
charged from the oil tube of the oll metering pump
and il it 6.5 +1 0c/10 min, discharge of 6il is normal,
Otherwise, adjust the oil metering pump.

2-H-2. Adjusting the Metering Oil Pump

For adjustment of the oil metering pump, the amount
of oil discharge will be mcreased by turning the adjust
screw clockwise and be decreased by ruming it counter-
clockwise.
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Fig. 3—1 Coolmg ctcuit

COOLING SYSTEM

The completely sealed cooling system consists of 1
radiator with a sealed filler cap. an expamsion chant
ber (sub-tunk) with a préssure cap, centrifugal watet
pump 2 thermostat and & fourvane fan,

The radiator and the expansion chamber are connect
¢d by hose. When the engine s heated sufficiently,
the coalant in the radiator flows out and s led mto
the expansion chamber through the hose. The cool
ant is then returned to the radiator by negative pres-
sure which builds up in the cooling system when the
engine cools down. The coolunt should be changed
every two years of every 48,000 km (30,000 miles),

3-A. COOLANT CIRCULATION

The water pump is driven by the eccentric shalt pul-
fey wver a Vebelt and discharges the cooling water
1o the front housing, The water circulates from the
front housing through the water passage provided in
each housing and flows to the rear housing. From
the rear housing, the water 15 returned to the front
housing. At low engine temperaiure, the thermostat
is closed 10 keep the water from entering the radiator
The water is then recirculsted directly to the water
pump and discharged to €ach housing. As the ther
mostal opens when the engine is warmed up, the
water flows into the radiator. The cooled water flows
from the radiator to the water pump through the
connecting hosé and cools the engine by circulanion.

3:1

3-8. GENUINE LONG LIFE COOLANT

The genuine long life codlant & used in the cocling
system of RX-2.

The genuine long life coolant was developed for the
aluminum engme of RX-2: Antifreeze solution and
anti-corrosive solution are included in this coolant,
The table below shows the mixing rate of water and
genuine long life coolant. Follow the table when chang-
ing the coolant.

Mixture Ratio % | - Specific Gravity of
uFm::rmg N""l Cosiani | Wates | Mixture st 20°C168°F)
-20°C1-3F) | i5 65 1.051
-45°CI—49°F) 55 45 LOTH

Note: If the genuine long life coolant 1s not available,
add genuine annfreeze solution or anticorrosive accord:
mg to the sesson,

Freezing point | numi._l{_zn mc:;'mg: Specifly gravity
Centé ) e of nMmxIue a1
i | wilntion | water | anfrys ey
&3 5 | 85 022
43 | 10 0 1,029
126 | 2 18 | 037
162 W | 7o 1044
-5 | 5 | 83 L.0S1
-353 40 L i {058
312 | 45 | 5% 1.066
=376 50 a0 §.073
451 | 35 | 45 1040
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3-C. FLUSHING THE COOLING SYSTEM

When the genumne long life coolant 15 m use, the cool-
ant should be changed every two vyears 10 every 48,
000 km {30,000 miles), At the time of the coolant
change, the cooling system should be cleanzd as fal-
lows

I. Open the drain cocks to dran the coolant

1 Close the cotks, Fill with the clean wft water
{demineralized water),

3. Operate the engine for about one hour:

4. Dvan the water.

5:Fll in 8 muxtore of water and genumne lonz lirte
cooliant,

Note: It case the sccumplatton of tust and other
deposils ase excessive. a detergent can be used, In this
case the instructions of the detergent maker should
be followed.

3-D. RADIATOR

The radiator s of the corrugated fin type with a sealed
filler cap. A pressure cap % fived 1o the expansion
chamber,

Carefully inspect the radinter for water lesksge. Any
minor leakage must be completely eliminated by salder-
Ing or othe) means. A clogeed mdiator badly influences
the cooling effect and chould be cleaned with the
comnpressed .

3-D-1. Pressure Cap

The pressure cap i& provided on the expansion chamber.
The expansion chamber and the radiator are connected
by hose; When the cooliig water 15 pressurized. the
boiling point mises and ths prevenis overheating and
minimizes the loss of water, When the pressure in
the cooling systemn exceeds 0.9 Kgfem? (128 1b/in),
the cap opens. When the coolunt temperature falls,
the vacuum relesse vulve open at 00 kglem? (14
lb/in2) to prevent vacuum build up in the cooling
system,

—

Fig. 3—2 Pressure cap

3-E. COOLING FAN

Torque limit type fan drive has been adopted to
drive the cooling fan, with a view to reducing the
loss of the horsepower at 2 high speed under full
lead and preventing noises due to the fan, and alw

this drive 15 o designed using silicon oil a3 the medum
for transmitiing the torgue that even if that the fan
the engme revolution mereases, the revolution of the
the fan does nol excesd & certain limit

3—-E-1. Checking the Fan Revolution

In cate troubles, such s oil leakage etc,, should iake
plice on the fan drive, the [an revolution deareases.
If the engine is apt to overheat, check the revolution
of the fan in the following manners:

13 Stick scorch tape on the: fan drve shaft and fan
ss per Fig 3-3.

Sooich inpe

Silkzon ail

[T,
S— .

Putley ’

Fig. 3—3 Fan dnve assembiy

2) Keep the engine revolution at 2000 rpm by asing
3 photo electrical revolution counter.

3) Facing the revolution counter to the fan and read
the revolution of ‘the fan, and if it is less than the
prescribed one, replace the fan drive ass'y and if il
is more than the prescribed one, carry out the following
check, '

4) After warming-up the engine for 5 minites st more
than 3,000 rpm, keep the engine at 5000 rpm
by using a tacho dwell tester. and check if the revo
lutton of the engine at thay nime 15 within the preseribed
one,

Prescrbed Revolution
Shatft Fan
2000 rpm 1,500 — [,300 rpm.
£ 000 mm Loss than 2,300 rpm.

3-F. THERMOSTAT

Thermostar 15 for adjusting the temperature of the
cooling water siwrculation i the engine body.

The thermostar begins to open at 82°C (180°F) and
fully opens at 93°C (203°F). The lifi at this moment
58 mm{03] in).

For inspection of the thermostat, place the thermostat
together with o thermometer [ water, Stir the witer

352
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while gradually heating. Measure the temperature under
which the thermostat begins to open und the lift. If
the measured value differs excessively from the stand-
ard velue, install & new thermostat.

It is of wax type and bottom bypass type which s
superior in the sooling efficiency, The bypass hole is
provided at the lower part of the thermostat, 48 shown
in Fig. 3—4, through which 3 large volume of cooling
water flows when the thermostat Is completely closed
so that localized rise in temperature can be prevented.

]
Lads ape

ohoma

Fig. 3—4 Thermostal

On the other hand, when the thermostat is completely
opened, the bypass hole i closed by the thermostat
valve und all the quantity of cooling water 15 o
culated Ioto the radistor, which will enabie the ra-
distor to work effectively. However, in case the ther
mostat is taken off, the volume of coolng water flow-
ing through the bypass hole 15 large due 10 3 larger
bypass hole and water circulating into the radiator
will decrease by halll which will result in the rise of
the temperature of the cooling water. Accordingly,
be sure not to take off the thermostat nor to use
any othsr make instead of this type.

3-G. WATER PUMP

The water pump is of the cenirifugal impeller type.
The shafl is supporied in the pump body by two
bearings,

The impeller is fitted on the rear end of the pump
shaft. The seal 1s made of stainiess steel, carbon and
tubber to prevent water leakage. Inspect the water
pump for water leakage, check the end ply and
looseness of bearmgs. Move the impeller bludes by
hand, If the play is excessive, the bearing must be
worn, If water leaks from the pump body cpening,
the seal is defective. Then il is necessary to overhaul
the pump and inspect the seal and seat surfaces If
the seal iz defective, It should be replaced

3—-G—1. Disassembling the Water Pump

1. Remove the bolis thar anach the cover to the
pump body, and separate the water pump assembly
2. Remove the pulley boss with the water pump puller
No. | (49 D813 145A), press the shaft slowly 10 ex-
tract the pulley boss from the shafl. And then remove
the retaining ring with a suitable plier.

Fig. 3-5 Removing pulley boss

3, Support the front side of the watet pump cover
with the water pump puller No. 2 (49 0813 145A) and
apply pressure to the rear end of the shalt to press the
shaft and remove the impeller, and then push the bear

A

o\

Pump casmng
Packing

Trmpe ey

Water swal opt
Pulley boss
Dusi seal plite
Retaining fing
: Ball bearing

. Spacer

. Ball beanng
Stop nng
Shaft

Dhust sedl plote
BalMe plate
Pump cover
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Fig, 3-6 Waler pump sasembly
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ing assembly with shait our through front of the cover.
4. Remove the water seal camplete

5. Remove the beanng and spacer from the shafr
with « suitable pulles,

49 0813 MSATLZ]

Fig. 3=7 Hemowving mpeller

3--G—2. Assembling the Water Pump

When assembling the water pump, refer 1o Fig 3—6
and proceed ns follows;

I. Fit the stop ring into the groove of the shaft,
2. Place the dust seal plate on the stop ring and
drive the baffle plate onto the tapper of the shafi,
3. Pressfit the besnng with the sealed side rearward.
4. Press the shaft and bearing into the cover using 3
suitable tool.

5. Insert the spacer into the shaft and approximdte-
Iy fill 1/3 the space between the two beanngs with
gresse,

6. Pressfit the bearmg with sealed side forward until
the retaining ring can he inserted,

7. Install the nap ring Into the groove of the cover
to retain the hearings In position.

A, After fitting the dust seal plite to the pulley
bose press the pulley boss anto the shafl until the
hoss comes in contact with the bearing.

9. Install the water seal complete into the covesr,
10. Press the Impeller assembly onto the shaft until
it s flush with the end of the shaft.

11, install the cover and gasket to the body.

SPECIAL TOOL

49 DBIZ 145A

Water pump puller
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FUEL SYSTEM

The fuel svstem consists of the fuel rank, the fuel
lines, fuel filter, fuel pump, the carburettor and the
air cleaner.

The capacity of the fuel 1ank is 655 liters (173 U8,
gallons, 145 lmp. gallons), The operiting fuel is re
gular gasoline.

4—A, CARBURETTOR

RX~2 15 equipped with a 2—stage 4-bamel Zemth
Stromberg carthurettor, This carburetior comprises two
sets each of primary barrels (for normal use) and 2
secondary barrels. (Tor high output). ln addition, a
float <ircuit and & transfer system fop the primary
and secondary stages are attached. The primary harrel
Is equipped with a choke circuit, a low speed crcult,
an auxiliary slow ¢ircuit and an aceelerating circuil.

4—A—1. Carburettor Function

4. Fuel rewmn crcuit

This system incorporates 4 bimetal type fuel refurn
valve to prevent percolation. When the fuel tempers-
ture reaches 53°C (131°9F), the valve begins to open
ta return the [uel to the fuel tank.

b. Float circuit

The float chamber is cquipped with a float and a
needle valve to keep the fuel level constamt onder
all operating conditions. Especially, as & needle valve
material the special rubber s adopted more 10 pre-
vent the fuel overflowing

An oll level gauge is provided |n the Ooust chamber
for easy inspection of the fuel level.

The venulation system of the float chamber is of the
inner circulation type

Thus the [uel consumption 15 not nfluenced even if

&F o A

5 3 =& 3

Fig. 4—1 Carbyrettos

I, Choke valve 1. Show jei

2. Pump nozzle 12 Pump lever

3. Alr vent pipe 13. Return pring

4. Primury ‘main norzle 14. Inlet check valve.

% Primary mam aif bleed 15 Float

6. No:. 2 slow air bleed 16. Primary man jet

7, No. 1 slow air bleed 17, 1dle adjust screw

#. Slow economizer 1%, Pammry emultion fube
9, MNeedle valve 19, Bypass hoké

Hr, Accelersting diaphragm 20, 1dk hole

'S

21.

12

FE

24
2.8
6
a
4

29.
3.

Primary thiotte valve 31, Diphragm spring
. Dutlet check valve 31 Dnnphragm
Prmary large ventun 33, Valve spring
Primary small ventur 4. Valve sear
Secondary ‘throttle valve 35, Needle valve
Bypass hole 36, Secondary slow jet
Secondary emulgion tube 37, Secondary slow alr bleed

Secondary muin gl
Sspandary large venturl

38
.

Secondary main s blesd
Sccopdary main uozrde

Secondary small veniun
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the air cleaner 15 clogged 1o a cerain extenu

C. Low speed  circuit

During idling and early pari-throtile operstion, the
fuel is measuted in the low speed circuit,

The fuel passes through the slow jel fitted in o branch
passage of the main jet.

Then the fuel s mixed with air from the No. 1 slow
air bleed and metered by the slow ccononizeér. And
again-it 15 mixed with aur from the No. 2 slow air bleed.
The air-fuel mixtare then flows through the low speed
passage and Is ejected from the idle hole or the bypass
hale.

d. Auxiliary slow circuit

This circutt has been installed to privent misfiring
and knocking which are liable to ocour ar low load
and high revolution due to lean mixiure,

This is of the structure that 2 diaphragm responsive
to the negative pressure of the secondary side is pro-
vided halfway on the circuit with Its valve designed
1o open al a certain extent of the negative pressure,
allowing the fuel led from the secondary step swstem
to pass and proceed to the auxiliary slow jer and 1hen
finally the fuel is ejected through the suxiliary slow
port to the primary venturi
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Fig, -4-2 Auxilry slow cireuit

1. Auxitiary thow hole E. Dilaphragm

L Prmaty throftle valve 9. Shim

3 Plug 10, Cover

4. Auxiliary slow et 11, Diaphragm spring
5. Secondiry throttle valve 12. Vacuum chamber
6. Vacoum hole 13. Fuel chamber

7. Ball valve 14, From step ariuil

e. Primary height speed circuit

During operation a1 part-throttle or full-throtile, the
fuél is supplied through the high speed circuit, The
fuel in the floar chamber flows through the main jet,
s mixed in the emulsion tube with the air from
the main air bleed, and is sprayed through the main
nozzle to the venturi,

f. Accelerating circuit
The accelerating circunt measures and supplies fuel
for the rapid acceleration and smooth enmne operation

when the throttle valve 5 opened at lower speed..

The accelerating pump (s connected 1o the primary

throtile valve by a Link: When the primary throttle
vaive is closed, the diaphragm of the accelerating pump
15 pushed forward by 4 return spring. Then the fuel
in the float chamber is sucked up mto the accel-
stating pump diaphragm chamber through the inlet
check valve.

When the primary throtile valve is opened, the dia-
phiagm is pushed backward, the inler check valve is
closed, and the outlet check valve |s opened. Then,
the fuel in the accelemting pump is sprayed through
the pump noetle to the venuri

9. Choke eircunt

For easy siartmg and warmingup, the maxiure ratio
of air and feel s comrolled by the choke valve.
The choke vabve is-an offset spring loaded type and
prevents excessive choking.

When the choke valve |5 fully closed, the throttle
valve is automatically opened to 15° by the choke
connecting 7od so a3 {o obtain the most witable
mixture for starting-up of the engine

h. Step circuit

The step circuit corresponds to the low speed cir-
cuit of the primary barrel and improves the connec
tion between the priomary and secondary barrels,
The fuekflow i the secondary slow jei s mxed with
air from the secondary slow air bleed, passes through
the secondary low speed passage, and is ¢jected through
a bore located near the fully-closed position of the
secondary throtile valve

t, Secondary high speed circuit

The secondary high speed cirtult corresponds 10 the
primary High speed circuit

The secondary throttle valve ig constructed so as to
react 1o negative pressure m the venturi

The vacuum jets are provided in the venturi sections
of the primary and secondary stages. The average
niegative pressure of both jets acts i the diaphragm
chamber and moves the disphragm. The diaphragm
and the secondary throttle valve are connected by
a link 1o open the throttle valve according 1o the
negative pressure,

However, the secondary throttle valve cannot be open-
ed until the primary throttle valve is opened to 50°
since the lishle range of the secondary throttle walve

Piimary thegtitle shall

R

— Y

Sacommry thrallly shatt \H
*Look= 0t fiver

Fig. 4—3 Lock-ofl symem
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to open or close is controled with @ connection be-
tween the lock-off lever installed on the primary shafi
und the stopper on the secondary shafi.

When the opeting of the primary throttle vilve ex-
ceeds 307, the secondary throtile valve opent In pro-
portion to the pegative pressure. Then the luel from
the main jet |5 mixed with air from the main air bleed
and spraved from the main nozzle into the venur.

4—pA-2. Disassembling the Carburettor

The carburettor should be disassembled i the fol-
lowing way

I: Remove the choke comnecting rod from the choke
lever.

2. Remove the screws which are fixing the air homn
to the main body and remove the throttle wire
bracket.

3. Remove the bolt tightening the air cleaner 1o the
carburettor and remove the air hom from the main
bady.

Fig. d—4 Removmg of mr hom

4. Take out the floa pin and temove the foal
5. Remove the needle valve assembly

Fig. 45 Needle valve amembly

| Al harn 4 Neede valve 7. Flogi pin
2 Shim 5. Spring B. Float
3 Vilve szeat 6. Reuiiner

6 Remove the screw fixing the choke valve to the
shaft, and dismantle choke valve and shafi from the
air hom.

43

7. Disconnect the vacuum control rod from the see
ondary throtile lever by removing a clip.

8. Remove the conmecting rod of accelerating pump
fram the accelerator pump arm by removing u clip.
9. Remove the screws which ure fxing the throttle
body to the main body, and disconnect the throttle
body from the mam body.

10. Remove the cover und take our the accelerating
pump diaphragm and the: return spring

Remove the inler check ball by removing the plug.
i1, Remove the accelerator nozzle and the outlet
check. ball,

12. Remove the siow jets of the primary and sec
ondary stages and 8l air bleed connections from the
main body.

13, Remove the main jets by removing the plugs
from the main body.

Fig. 4—=6 Removing jers and air blesds
I Secondary dow an bieed i Ponmary slow el
2 Secondary slow et 6, Prmary slow air bleed
3, Secondary mam ay bleed 7, Secondary mmin jéd
4, Prumary muun ain bleed & Primary main jet

14, Remove the screws fixing the subslow diaphmagm
cover and take out the diaphragm, return spring and
adjust shim. Remove the sub-slow jet by removing
the plug

15, Remove the cover and tske oul diaphragm and
the return sprimg.

Fig. 47 Remuoving of disphragm

16. Tap the venturi from the bottom for dismantling:
17. Remove the lever by removing the fixing nut
of the primary throttle lever on the shaft,
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Remove the throtile valve and the shaft by removing
screws fixmg the throttle valve

I%. Remove the ser screws of the secondary throttle
valve and dismantle the secondary throttle valve and
the shafl,

Note: Do not dismantle venturl, throtle valve and
shaft, and the choke valve and shaft, except when
they have o he veplaced on account of wesr ot
damuage,

4—-A—3. Carburettor Inspection

After disassembly. inspect the carburenior as follows:
I, Wash. all parts wn clean detergent and dey wiuth
compressed air, All passsges of the carburetion musi
be blown very carefully,

2. Inspect the air homand the main body for cracks
and ‘damages, also Inspect the choke shaft for wear,
3. Inspect the throtile valve for wear.

4, Inspect all jets for clogging, I ¢logged. wash the
jets in detergenit. Do not use the wire,

5. Inspect the float needle and zeat for wear,

6. Inspect the pump diaphragm and the auxiliary slow
diaphragm. If damaged, replace them.

7. Inspect the valves of the pump to see whether they
function under all operating conditions

8, Check the diaphragm of secondary vontrol for
damage,

9. Inspect the idle adjusting needle for bures and
ridges.

10. When assembling, only new gaskets should be used

d—A~4. Assembling the Carburetior

The carburettor can be assembled by reversing the
disassembling procedure. The following points shouid
be kept n mund:

1. The parts of the primary barrel are similar in shape
to those of the secondary barrel, Do not mrerchange
any pats.

2. When mounting the valve, be careful to eliminate

the clearance beiween the throttle valve and the throtle
chamber wall.

d4—=A-5. Carburettor Adjustment

a. Float level adjustment

Fig. &—8 Float leve] pdjustmem

i Float seav bp 1. Flomn

Adjust the maximum: Juel quantity coming In through
the needle valve by bending the Moal séat lip so thai
the distance (A) between the lowest part of the foat
and the lower face of the ar horp 5 33 — 56 mm
(2.1 — 22 ), as shown i Fip 4-8.

Then adjust the fuel level by mesns of the washer
at the foe! inlet, so that the distance (B) between
the vpper face of the Noat and the lower face of
the air hom is 46 — 47 mm (1.8 — 1.9 in), as shown
in Fig. 4-9. Under this condition, fuel level is kept
a1 the center of the bowl cover,

Fig. 4=8 Floan level adjustment

b. Fast idling adjustment

When the choke valve s fully closed. the throstle
valve opens to 137 by action of the conneeung rod
and provides easy starting--up, At this moment, the
clearance between the throttle wibve and the throttle
chamber wall s 112 mm (0045 in )

Adjust by bending the connecting rod until the proper
clearance b obtained.

T
=t B
J5H 1 i Jﬁ..‘js
- 1] |
’“h:gg% Tzeé"’* .
1, 12 “\Praimaty theattle daive
B bdSm
Fig. 4—10

The choke lever is provided with two holes for hunging
the choke wvalve return spring. The return spring s
normally hung in the upper hole, bul In the cold
districts 1t 15 hung in the lower hole to Improve the
engine startabifity.

Ty el amirmtonis

- Foe pald doadrodly

Fig. =11
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¢. Idling adjustment

Adjust the idling speed with the engme sufficently
warmed up and the choke valve fully bpened

1. Set the idling 1o the regular speed with the throtile
pdjusting screw,

2. Adjust the idle adjust screw umtil the smooth idl-
ing is obtained. When the idle adjusting screw is
screwed dn, the mixture of the fuel and air becomes
tan. When the screw is loosened. the mixture be:
comes rich

3. Adjust the idling so that the engine revolution will
be 700 rpm In the above manner of (1) and (2}
4 Screw in the idle adjust screw from the position
adjusted as above until the engne stalls. In this
case. if i1 is less than 3/, turn, umscrew the idie ad-
st screw 1o the position previously seltled, ir o
is more than 3/5 tum, unscrew the idle adjust screw
by 3/; twn from the position where the engine
stalls.

Note: (1) To measure the engine revolution. be sure
lo use 4 revolution counter intended for gemers|
servicing instead of the tachometer equipped on the
vehicle

{2} Ser the idle adjust screw lightly 1o avetd dam-
sgng the needle

4-B. FUEL PUMP

A4—-B—1., Fuel Pump Test

If the fuel pump does not supply the proper amoum
of fuel to the carburettor, the following tests should
be made prior to dissssembly of the pump,

a. Pressure test

Connect the fuel pressure tester to the discharge por!
of the pump 1o fest the fuel pressure. Feeding pres-
sure should be 0.2 10 0.3 kglem? (2.8 to 43 Mfin?)
If it is out of specifications, sdjust it by means of
the adjust screw. If still defective, disassemble the
pump for inspection

b. Volume test

Conduct 4 volume test of the fuel pump, The fuel
pump should supply more than 900 cc (0.23 LS.
gallon, 0.20 imp. gallon) of fuel per minute. If de-
fective, disassemble the pump for inspection,

4-—B-2, Disassembling the Fuel Pump

Observe the following procedure o disassemble the
fuel pump

|. Provide the maiching marks on the air chamber.
vilve chamber and base so that the locations of the

Fig, 8-12 Fuel pump assembly

1. Aar chamber &, Cumtler valve

2. Goske: T, Vahe seat

3. Valve retainer B Valve chamber
4, Valve seai holder 9. inler valve

5. Yalve spring 10, Diaphragm ass'y

11. Adjusting plate 16 Adjusting washer
12 Plate 17, Switch ast'y

13, Cofl asns'y 18, Gasket

14. Body 19 Earth wire

|5 Body s’y 2. Cover




inler and outlet valves: are marked for assembling
2. Remove the set screws ol mr chamber and valve
chamber from the base, Remove the air chamber,
gasket and valve clumber,

3. Artach the wvalve remniner and rémove the screw.
Remove the retaines and the valve asembly [lrom
the valve chamber

4. Remove the cover by removing the screws which
hold the cover to the body.

5. Disconnect the wiring from the switch assembly,
0. Remove the screws and dismantle 1lie switch s
sembly from the body.

7. Remove the screws which are fhang the body 10
the hase, and dismanmle the body from the base

4-B-3. Fuel Pump Inspection

!, Inspect the air chamber, valve chumber and base
for ¢racks and damages,

2 Ilnspect the disphragm for damage and dereriors-
tion,

3. Inspect the inlet and outlel valves, IT they do not
function normally, replace them.

4. Inspect the points of the switch assembly for waar,
burmng. fusing, erc. Clean the ponts with a file or
ol stone if defects are not senous. 1T senous, replace
the points.

4-B—4, Assembling and Adjusting the Pump
To assemble the fuel pump, reverse the procedure for
disassembling and observe the following points.

a. Inspecting the diaphragm shaft stroke

Aflter the body is attached to the base, pluce a dial
indicator on the diaphragm shaft as llosirated

Push in the diaphragm by hand and tead the gradus.
tion of the dial indicator. The reading should be
28 — 30 mm (1] = 0.12 m ) When the siroke is
above 3.0 mm (0,12 in ), remove the adjusting plate
which t» located between the body and the base.
When- the stroke 15 below 0.28 mm (0.11 n ), insert
additional adjusting plate

Three Kinds of sdjusting plate are available:

0.l mm (0004 in), 025 mm (0010 in), 0.5 mm

(0.020 in ).
i
"Dl indicator

= —— ]

I

Fig. =13 Checking of diaphragm shaft siroke

b. Inspecting the switch point
After the switch assembly is attached 1o the body,
place the dial indicator on the diaphragm shaft as

illustrated

Move the diaphragm shsft by hand and see whether
the pomt of the switch assembly opens and closes al
@ distance of 0.5 — L0 mm (0.020 = 0.03%in ) from
the end of each stroke of the shafi.

el mgentor

._\

—0

B A—

Fig. 4—14 Checking of switch

II' defective, adjust in either of the following two
ways of whitch the methoed (1) is for 4 big adjustment
ind the methoed (21 is for a small one.

|. Adjustment with washers

If the pomi opens too early or closes oo late, de-
crewse the number of washers a1 the tip of the shafu
If it opens 100 late and closes 100 eady, mirease the
number of washers. There are two types of adjusting
washers. © 025 and 06 mm ( 0010 and 0022
in ),

2. Adjustment with stoppers

Il the point opens too early, bend the upper stopper
upward. 1T too lute, bend the stopper downward.
If the closing action of the point Istoo late, bend the
tower stopper upward. i too early. bend it downward.
Actuglly, when the point opens early. the closing
position becomes late. When the opening position i
late, it must close early. Then it is necessary to
sdjust the uvpper and lower stoppeérs smultaneously,
The point gap s 1.0 mm (0.032 in ) when the points
are opened,

Wooet rﬂ-: §
stopper =
|| o

L owet ' TG odun
TTTTTERY)
E J.

3
—— |

Fig. 4—15 Point gap

4—-C. FUEL FILTER
The fuel fiher 15 of the cartidge tvpe with an in-
tegrated element and houstng.
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The fuel filter carindge s held by the clamp which
is attached to the lower side of the service hole
cover of the luggage compartment.

Both ends of the cartridge aré conmected by rub-
ber pipes.

The cartridge should be replaced at intervals of 15.000
km (12,000 miles).

Fig =16 Fuel filler

4-D. AIR CLEANER

The air cleaner is of the paper elemeni suction type.
The air cleaner element should be cleaned every
3,000 km (2,000 miles) and replaced every 36,000
km (24,000 miles). Under sub-standard road condi-
tions, the cleaner element should be cleaned every
1.5000 km (1,000 miles) and replaced every 18,000
km (12,000 miles).

On the air cleaner, the intake of fresh air and hot
air are automatically switched over by means of the

thermo-valve and control diaphragm mstalled in the
air clearier.

The control diaphragm 15 mstalled at the bottom of
the fresh air duct. When the ambient temperature
drops below 40°C (104°F), the control disphragm
operates the atr shutters, by utilizing the engne neg
ative pressure avilable through the thermo-valve.
This diaphragm starts functioning 31 negative pres
sure exceeds — 00 mm-Hg and resches the maximum
stroke of 8 mm when the negative pressure exceeds
~200 mm-Hg Under such ¢ condition, the [resh air
shutter is perfectly ¢losed, while the hot air shutter
linked 1o the fresh air is fully opened.

‘When the ambient temperature axceeds 40°C (1047F),

the engine negative pressute working on the control
dipphragm is cut by the thermo-vaive, whereby the
fresh air shutter 1s fully opened and the hot air shut
ter 15 completely closed,

Check the thermo-valve every six months as to
whether it functions normally at ambient temper-
ature over 40°C (104°F).

Tharsne= vakve = Frgsl g

Commrpd dapliragm

2
Caftnargrin Muorilold sacaums

o) an

Fig. =17 Abr cleiner
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ELECTRICAL SYSTEM

5—A. BATTERY
RX-2 Is equipped with u 12 volts battery consisi-

ing of six cells. lts capacity Is 60 ampers hours
of 20 hour rating

The battery is located at the front night side of the
enging compariment

5—-A—1. Checking the Bartery

As the battery has many imporiani functions to en-
gine start; ignition and lighting, check the following
points periodically and always keep the battery In per
fect conditon.

|. Check the electrolyte level in each cell of the bat-
tery, and add distilled water lo maintain the solution
10 =20 mm (0.4 -~ 0.8 in} above the plates

Do not overfill.

2. Check the specific gravity of the electrolyte with
a hydrometer, as shown in Fig. 5—1. If the reading
is 1.26 or more, it indicates that the battery is fully

charged. If the reading is below 120, the batery
requires recharging,

3. Chieck the tightness of the terminals 1o ensure good
electrical connections. Clean the termunals and coat
the terminals with grease.

4. Inspect for corroded or frayed battery cables.

5—A—2. Charging the Battery

a. Constant current charge

1. If the exterior of the battery is dirty with sulphu-
ric acid or dust and dirt, wash these off with clean
water and drv thoroughly befare charging the battery.
2. Check the electrolyte level and add distilled water
il necessary

Mote: Uf addition of distilled water is neglected, the
plates and seperators will become exposed to air, caus-
Ing a sulphation to occur on the plates.

Do not add dilute sulphuric acid unless the electrolyte
has overflown or leaked oul

3. Connect the battery to the charger ensuring that
5:1

the polarities are correct.

4. To charge, apply an eleciric current of approxi-
mately 3A until the specific gravity of the electrolyte
reaches | 25 —1.27.

b. Fast charoe

As 5 fast charge causes both the tempernture and the
tevel of the electrolyte to rise suddenly. it does not
have a favorable effect on the hattery. Therefore, this
should pot be performed unless in the case of an
ETCIEEnCY.

When n fast charge is being applied with the battery
mounted on the vehicle, ensure that the cables are
removed from the battery terminals before the charge
is applied. 1f this & neglected, it could cause a
damage to the diodes on the alternaior.

The bartery should be kept by the use of cooling
water to prevent the temperature of the electralyte
from exceeding 43°C (113°F), otherwise the charging
should be discontinued temporarily when the temper-
ature rises above this point,

5-B. SPARK PLUG

The two spark plug sysiern is adopted om RX-2
for increasing the combution efficiency. There are
three kinds of heat range for genwine spark plugs
as follows, so that they can be used under the driving
ared or running condition.

MANUFACTURE HOT TYPE STANDARD | COLD TYPE
NGK B-6E] §-TEl | B-8E]
Dense W20 EG2 | W22 EG1, WS EG2

As these spark plugs are designed specially for RX~
2, do not replace these with any of other types af
spark plug. '

5—B—1. Checkina the Spark Plug

Check the spark plugs for burned and eroded elec-
trode, black deposits. fouling, and cracked porcelain
Clean the spark plugs with a spark plug cleaner or
a wire brush if they are foul

Replace the badly burned or eroded spark plugs.
Measure the electrode gap of each spark plug with
a wire gauge. If it is improper, adjust the gap to the
specified valve 08 ~ 09 mm (0.031 — D035 in)
by bending the outer electrode.

Fig. 6—2 Adjusting spark plug gap
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5—C. IGNITION COIL

Two types of gninon coil are equpped.

One is the leading igmition col with extermal resst-
ance which improves gmition performance and stort-
ability of the engine, and another i§ ordinary type,
the trailing ignition coll,

When the ignition kev 15 turned on to actuate the
starier, the “S" and "R™ terminals of the key switch
are closed with the “B* terminal of the key switch
and the "Ig" lermind iz opened. In this case, cur-
rent leads to the “S™ termindl of the relsy dnd mag
netizés the relay coil Thuos, the *H" and "B" ter
minals of the relay are closed. Then. the primary
current leads from the “R" rerminal 1o the trailing
mnition: coll via the relay, And also, the promary
current for leading one s led from the “R" terminal
direct to the leading Ignition coil by passing the ex-
terndl resistor,

When the ignition kev is returned 1o the “lg" posi-
tion after starting the engine, only “lg™ terminal is
¢losed with “B" terminal of the key switch, There
fore, the function of the relay ls stopped and the
primary current flows from the *Ig7 terminal to
the trailing ignition coil. And also. the current for
leading one flows from the “lg" terminal to the

leading fgnition ¢oll by way of the external re
sistor.

Fig. 5—3 Dizgrum of ignition coil

5-D. DISTRIBUTOR

RX—2 15 equpped with two distributors, one for
the spark plugs on the leading side and one for
those on the traling side.

Each distributor consists of dmtributing mechanism,
contact breaker mechanism, and ignition timing ad-
vance contml of cenminifugal and vacuum

5—D—1, Adjusting the Point Gap

Adjust the point gap of each distributor as follows
1. Check the contact points alignmeni 1f necessary,
bend the stationary contact brackel so 85 to obtain
contact 1n the center of the comact points.

2. Crank and stop the engine when the robbing block
on the contact arm just rests on the highest point
of the cam,

3. Insert a feeler gouge of 045 mm: (Q.016 in)
bétween the contact points, loosen the two sef screws

and move the statipnary contact point until the cor-
rect gap is obianed.

FOERE

L kl- 2

Fig 5;4 Adjusting: point gap
4. Tighten the set screws and recheck the point gap.

5_[-2. Adjusting the |gnition Timing

To obtain maximum engine performance, the distrib-
utar must be correctly positioned on the engine Lo
give the proper ignition timing, If a timing light is
available, use it to adjust the ignition timing, as
followe |

|. Connect the Himing light 1o the high tension cord
for trailing side or leading side of front roter. Start
the engine and set the idle to 700 rpm.

1. Observe the positton of the liming mark,

1. Loosen the distributor lock nuts and rotate each
distributor housing so that each timing mark on the
cccentric shafl pulley aligns with needle on the front
cover.

4. Tighten the distributor lock nuts and recheck the
timing.

Fig 5-5 Timing marks

5~0-3. Testing the Distributor

a. Dwell angle test

The dwell angle also called cam angle i5 degrees of
rotation through which the contact poinis remain
¢losed

To test the dwell angle, use & distributor tester fol-
lowing the instructions of the manufacturer. If the
dwell reading is within 55 and 61 Jdegrees, I & cor-
rect. If the reading is not within the specifications.

» T Aar |
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it indicates the following troubles. b. Advance Test
1. Incorrect point gap To test the ignition advancing characteristic of the
2. Worn cam distributor, use a distributor tester.
3. Worn rubbing block The advancing characteristic of each distributor should
4. Distorted contact arm be within the range shown in Fig. 5-6 and 5-7.
'2——]’" SRR Centrifugal advance " Centrifugal advance
E | T T T T i ! t _I ! = El 1| I i | | 55 | :_'_—i_?
¥ 11 T 210 - I | |
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— Distributor revolution (rpm) — Distributor revre!unon !rprrl‘:I '
Vacwum advance 400X 19" Vacuum advance .
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Fig. 5—6 Advancing characteristic (trailing side) Fig. 5—7 Advancing characteristic (leading side)
1. Cap
2. Terminal
3. Rotor

4. Arm support ass’y
5. Breaker base ass’y
6. Earth wire

7. Cam

8. Hair pin spring
9. Governor spring
10. Governor weight
11. Diaphragm ass’y
12. Shaft

13. Washer

14. Washer

15. Oil seal

16. Clamp

17. Condenser

18. Washer

19. Lock washer

Fig. 5—8 Distributor assembly
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5-~D—4. Disassembling the Distnburtor

1. Loosen the cap retatning clips and hift off the cap.
2. Remuove the rotor.

3. Remove the screws that attach the vacuum control
unit from the distobistor housing and remove the chip
holding the breaker base link. Remove the vacuum
control unit.

4. Loosen the primary terminal nut and disconnect
the lead. Remove the contact point assembly from
the breaker base after removing the sel screws,

5. Remove the primary terminal stud and insularor
6. Remove the condenser.

7. Remove the screws that attach the breaker base
and cap retaimng chips to the housing: Kemove the
hreaker base and rewaining clips.

8. Take off the felt and remove the cam set scew,
then remove the cam.

9. Remove the distributor drive shaft retaining clip
and washers, Remove the shaft in upward direction
through the top of the distributor housing

10, The governor can be removed by removing the
governor spring and ¢lip,

5-D—5. Distributor Inspection

a: Inspection of distmbutor cap

Inspect the distributor cap for cracks, @rbon runmers
and signs of arcing. Replace the cap if any of these
are found.

Clean the high temsion terminaly,

b. Inspecting the rotor
Inspect the rotor for cracks o1 evidence of excessive
burning at the end of the metal strip.

¢. Inspecting the contact points
Inspect the points for wear, burning, transferred metal
and pitting. 1 the points are affected only shghtly.
clean' with' stiff metal brush or oil stone. in case of
severe damage. replace the points.

d. Checking the contact arm spring tension

For inspection, hook = spring scale on the contact
arm and pull straight at & right angle 1o the contacr
arm. Read the tension when the contict points stan
o separate. If the reading &5 0.5 kg (1.1 Ib) or less,
replace the movable contact ami.

e. Checking the condenser
If the condenser is leaky, 1t will cause a weak spark

5—0D-6. Assembling the Distnbutor

Assemble the distributor in the reverse order of disas-
sembiling.

or burned contact ponts check the capacity of the
condenser with a condenser festor.

The capacity ts 027 +10% microfarads. In the absence
of @ tester, check by substituting & new condenser.

5—E. ALTERNATOR

5—E—1. Service Precautions
When servicing the charging system, observe the: follow-

ing precaution. If not followed. the result will be in
serious damage of the system.

1. Do not short across ar ground any of the terminals
on the alternutor,

2. Never operate the alternator with om an open
arcutt (with the feld terminal connected and the
armuture {ermingl disconnected ).

3. When installing & battery, alwsys mike sure tha
the negztive post of the battery s atlached securely
to the ground strap.

4. Never revérse batlery leads, not even for an instant,
as feverse polarity current {low will damage the diodes
in the alternatos

3. When charging the battery with g fast charger,
disconnect the positive cable at the battety.

5-E—2. Checking the Charging System on Car

It the electrical system i5 not charging properly, it
Is advisable to determine whether the trouble is in the
altermutor or regulator prior o removing the alter
nator.

L. Disconnect the wire from “B" terminal of the
altésnator and connect the ammeter with the negative
lead of the ammeter to the wire and the positive lead
to the “B” terminal, as shown in Fig. 5-9

2. Connect the positive lead of the volimeter to the
“B" terrmnal of the alternator and ground the pegative
lead of the voltmeter.

3. Switch the headlight on.

4. Sturt the engine and take the reading of the ammeler
and voltmeter, holding the engine speed aof 2,000 rpm
(aliemator speed: 4,000 rpm),

If the ummeter shows less than 32 ampares. the trouble
is in the alternator and If the voltagemeter shows
withow! the specifications it i i the vegulator.
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Fig. 5=9 Checking alternator

5—E-3. Disassembling the Alternator

I. Remove the nut attaching the radio noise suppres-
sion condenser and remove the condenser

2, Bémove the nut aitaching the pulley to the shaft
and remove the pulley, fan and spacer.

3. Remove the through bols.

4. Separate the front housing sssembly by prying apar)
with @ serewdriver at the slots of the [ront housing.
5. Remove the rotor lrom the front housing

6. Remove the front besring retsiner attaching scrow
and remove the retainer. Support the Trond housing
close w the bearing boss, and press oul the old bearing
from the housing. only il the bearing is defective.

5:4
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7. Unsolder the diode leads and stator coil leads. If & ground is present the current will flow and the
% Remove the stator from the rem housing. stator coil must be repaired or veplsced.

9. Remove the screws that attach the brush holder to
the housing and remove the brush and holder, Inso-
litor and termingl.

0. Remove the screw attaching the heat sink and the
two terminal screws, and remove the diodes and heat
sink assemblies from the rear housing.

5-E-4. Alternator [nspection

a. Checking of stator coil

Check the swor coll for both open and grounded
circuits with a tester,

To check for open, conpect the prods to each of the
two leads, as shown In Fig. 3—10. If there is no flow
of current, the coil is open circuit and must be re:
pared or replaced.

Fig. 5—11 Checking of stator coil for ground

b. Checking the rotor
To check for open circoit place both prods of a fester
on the slip rings, as shown in Fig. 5-12.

dl

Fig. 510 Checking of stator cofl Tor open

To check for ground, connect one prod to the core and — = s J
the other to each lead wire, as shown in Fig. 5=11. Fig. 5—12 Checking of molor for open

Brush hokder
Stator

Ball bearing {rear)
‘Seal washey

Rear bracket

Heat sink cpt. —
Heat tink cpt. =
Clamp

9. Inpsulator
10. ‘Relor
{1, Bearmg press plate
12. Ball bearing ([rornt)
13. Front bracket

14, Pulley ass'y

15, Spring washer

16, Nut

R I R

Fig. 513 Allernator assembly




If the reading is 5 to 6 ohms, there & no trouble
in the rotor

To check for pround. connect ong prod to the. slip
nng and other prod 1o the core. |7 the current flows
the rotor must be repaired or replaced.

bl
Fig 5—14 Checking of rotor for ground

c. Checking the diodes

Drodes for use in the aiternator are avialable m owo
different types. the posmive diode which allows cur-
rent o flow from the lead wire to the case but nuot
from the case to the lead wire and the negarive diode
which has the opposite properties.

To check, resd the resistance berween the lead wire
and case with o tester. Than reverse the fester leads
and note the reading.

If both readings are very low or high, the diode is
defective, A good dinde will give one low reading and
one high reading.

Note: The diode and heat sink are serviced as an
aszembly only.

Fig. 5—15 Checking of diode

d. Checking the brushes

The brush chould be replaced when one third of |t
onginal length s worn. The wear limit line is mark-
ed on each Brush surface for waming.

The standard tension of the brush spring is 350 @
(125 oz). IV the tension l& too low or If excessive
corrosion exists, the spring must be replaced

&. Checking the bearings
There 5 no need ol Jubricating as the bearing ls pre-

lubricated, In a long spell of use, when the bearng
is worn or damaged. replace it with a new onhe.

5—E-5. Assembling the Alternator

Assemble the alternator in the reverse order of dis-
assembling, noting the following point,

| When installing the rotor assembly to the rear hous
ing and stator assembly, hold the brushes in position
by inserting a piece of stiff wire into the hole of the
brush through the rear housing as shown in Fig. 5-16.

Fig. 5-16 Installing of rotor assembly

5-F. REGULATOR

5—F—1. Checking the Constant Voltage Relay

To check. use an almost fully charged battery and
connect # voltmeter between the (A) and (E} termi-
nals of the regulator, as shown in Fig. 5-17.

Then, hold the alternator revolution 1o 4000 rpm
(engine revolution 2,000 rpm) and take 3 reading of
the voltmeter. If the reading is from 13,5 ~ 14.5 volts,
it is in proper order. IT it s not within the specifi-
cations, the voltage relay must be adjusted, as in-
structed . Par. 5-F-2.

Aty

@)

Fig. 5=17 Checking of constant voltage relay

§—F-2. Adjusting the Regulator
First, check the air gap, back gap and point pap with
& wire gaupe.
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If they are mot within the specifications, adjust by
tending the stationary comtact bracket After correct
gaps are obtiained, adjust the voltage setting Bemd
the upper plate down to decrease the voltage set-
ting, up 1o imcrease the voltage selting

In case of the pilor lamp relay, if the voltage when
the lamp lights up ks adjusted to the specification,
the wvoltage when the lamp goes out mav be with-
in the specification.

Fig. 5—18 Adjusiing of regulator

Constant voltage relay

Adjustment Standard specificanon

Adr gap 0.7 ~1.1 vam (0.028 — 0.043 1n)
Poini gap 0,5~ 004 o (0,012 — 0006 n)
Raich gap 0,7~ L1 e (0L028 = 0.043 in)
Valtuge 14 = 0.5V (Alternator 4. 000 rpm)

P iy
/_,-(u.l [F
L

Fig. 5—19 Kegulator gap

5-G. STARTING MOTOR

5-F—1. Checking the Starting Circuit

When the starting motor falls 1o operate or does not
satisfactorily operate, check the following points be-
fore removing the starting motor:

1. Weak battery '

. Comroded or loose battery terminal

. Loose starung motor terninal

. Broken or loose wires of the starting ¢irouit

. Faulty ignition switch

A e fea b

L]

T

5—5G-2. Testing the Starting Motor

a. Free running test

|. Place the starting motor in & vise equipped with
sofl jaws and cannect a fully<harged |2 volts batlery
to the starting motor, .
2. Connect an ammeter between the (B) terminal of
the starting motor and the baitery.

3. Operate the stanmg motor and 1ake a reading.
The curremt draw should be: 70 amperes mmimum
at 3600 rpm or more.

HE Swelon

Fig. 5—20

. Lock resistance test

Install the starting motor on 2 test bench.

Test the iock resistance of the spaning motor,
following the instructions of the fest equipment
manufaciurer.

3. 'With applied battery voltage adjusted 1o 6.0 volts,
the currént flow should be 60 smperes and the 1o
que should be 2.7 mkg (19.5 fir-b)

g = O

If the starting motor does not performy (o the above
test requirements repair It referring to the follow-
Ing list,
1) Starter rotates slowly with 4 large current at free
runmning.

a) Worn, dirty or defective. beartngs

t) Short arcuit of armature

¢) Grounded armature and field coil
2) Starter does pot rotate with s large cumrent.

a) Defective field circuit

by Defective armuture circuit

¢} Bumt commutator
3) Low torque and low current flow. Low free run-
ning speed.

4) Breakage of field circult

bl Excessive internal resistance
4) Low torque High frée running speed.

a) Short circuit of feld cofi

5-G—3. Disassembling the Starter motor

1. Discormect the field steap from the terminal on
the magnetic switch,

2. Remave the magnetic switch attaching -screws and
remove the magnetic switch, spring and washers from
the driving housing.



Fig. 5=F1 Removing of fmzphbllc ewiich

3 Remove the planger from the driving lever.
4. Remove the through bolts and cemove the reas
bracket

Fig. 6~22 Removing of ronr bmckel

5. Bemove the insulator and washer from the end of
the armature shaft.

6. Loosening the screws attaching field coil, separate
the fleld coll assembly fram the center bracket,

Fig. 5-23 Hemaoving the field cail

7. Remove the armature from the center bracket and
remove the thrust washer.

8. Separaie the fromt bracker and the center bracker,
9. Bemove the dnving lever, Spring and spring seat.
10, Remave the over runming clutch assembly from
the fromt bracket

Fig. 524 Hemovmg of drving lever
5—-G—4. Starting Motor Inspection

a. Checking the armature

Check the armature for both grounding and short
circult. To check for grounding, touch one prod of
a lester to each segment and the other prod to the
core or shaft ¥ there is current Mow. the coil of the
corresponding segment s grounded.

Fig 5-26 Checking of armature

To check for shor circuit, use a growler testér. Place
the armature against the core of the tester, and hold
o steel strp on the aymature. Then, rotate the armma:
ture slowly by hand. In case of short in the coll,
the steel stnp will become magnetized and vibrate

b. Checking the commutator

If the commutator &5 dirty, discolored or worn; clean
It with emery paper and wash with clean solvent,
After cleaning, undercut the mica between the seg
ments 1o the dépth of 0.5~ 02 mm (0.020-- 0,03
in). Refer Fig. 5-26.

c. Checking the field coll

To test the field coil for ground with & tester, place
one prod on the yvoke or pole core and the ather
prod to the field terminal. In case of mrounding there
will be current flow and the field coil must be re
patred or replaced, Refer Fig. 5-27

L
L=



d, Checking the brush holder
Check the brush holder for ground. Touch one prod
of a tester to the brush holder and the other prod
1o the frame. Current flow indicates grounding. In
that case replace the halder.

g Checking the brushes and brush springs

Check the brushes and replace If they are wormn down
more than one third of their original length. Other
wise, reduced spritig tension will lead 10 an increase
iy the brush-commutator contact resistance. This lowers
the torque and causes burmi commutator surface.
The spnng tension 15 1.130g (400 oz), Il the ten
sion 15 too Jow, replace the sprngs.

f. Checking the bush

Check the clearance bétween the srmature shaft and
the bush. If it exceeds 0.2 mm (0.08 in), replace
the bush.

5-G-5, Magnetic Switch Test

a. Pullin coil test

Apply the specified voltage (I2V) between the (S)
terminal and (MT) terminal. If the magnetic switch 15
fareefully attacted, the pullin col 15 in good condition.

b. Holding coil test

Ground the (MT) terminal to the magnetic switch body
with & lead and Impose the specified voltage (BV)
to terminal ($) to pull in the plunger. If the plunger

Fig. 5—28
Starting motor assembly

Front bracket
Plunger
Spring
Driving lever
Magnet switch as'y
Driving lever tpring
Over runmng clutch
. Meral
Washer
, Washer
. Metal
. Center bracket
. Washer
. Armature
. Insulator
, Washer
. Pindon shafi
Washer
19, Washes
20, Meal
21 Yake
11. Ficld ¢oit
23, Brush
74, Brush spring
35. Metal
26, Rear bracket
27. Belt
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Fig. 5=29 Pullm cobl ten

remaing atttacted after disconnecting the lead from
the (MT) terminal, the coil functions properly,

Fig. 530 Holding coil 1est

. Return test

Push i the plunger by hand and apply the speafied
voltage (12V) betwesn the (MT) terminzl and the
magrietic switch body. If the plunger s not atiract-
ed, there i no trouble

Fig 5—31 Retim tes

5-G—6. Assembling the Starting Motor

To assemble the starting motor, reverse the proced
wre of Par, 5-G-3, noting the following points.

. Adjust the armature shaft end play to 0.0 ~ 04
mm (0,004 0015 in) with & thrust washer on
the rear end of the shaft and pinion shaft end phy

to 0.1 — 0.3 mm (0.004 — 0.012 1 ) with 3 wash.
er the end of the shafi

2. When the magnetic swich 15 closed, rthe clearance
between the pimon and stop collar should be 0.3 —~
1.3 mm (0012 — 006 m),

=% —
e 2 -
L0 =0 BEm

Fig. 5—32 Gap of pinios and stop sollar

S5-H. LIGHTING SYSTEM

The wirtng of the hghting systems is shown mn the
wirtng disgrams, The wires i the vanous circuns
are of different colors to-ad when checking mdivid-
ual circuits,

5-H—1. Headlight Aim

Before sdjusting the headlights, make sure that the
tires are |nflated uniformly 1o tecommended pressure
and the vehicle I3 on the level ground without load.
To adjust the headlights, remove the head lamp
frames and turn the three springloaded screws of
the sealed beam umit the headlights are aimed pro-
perly. When the high beam is aimed 1.0 m (39.37
in ) straight ahead, the center of the high intensity
should be 122 mm (0351 m) lower than the hor-
izontal lamp center line, as shown m Fig, 5-33.

Dmtaing priam e

Ly ool N
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Fig. 5—33 MHesdlight siming
5—-H-2. Replacing the Bulbs
When replacing bulbs, conform 1o the following
table.

5:10



Head lamp SOW/d0W
Fromt turn signal & sde lamp | FIWISW

Side wurn signal lamp 34W

Fog lamp | W

Step lomp AW

Glove compartment lamp iw

Turn siznul Lamp (rear) 2w

Stap, L2il & reverse lamp ‘ 11w/ swilow
Livence lamp Low

G-, INSTRUMENT PANEL

5-|—1. Fuel Gauge
RX—2 15 equipped with an electric fuel gauge. The
fuel gauge wndicates the fuel quantity in the tank
when the ignition switch is turned on, The fuel gauge
circuit 1 composed of the fuel meter. mounied on
the instrument panel, and the fuel tank unit, com
nected by a single wire through the ignition switch.
Should the meter fail to register, check and repair the
fuel meter circuit as follows:
1) Fuel gauge does not register with igmition “ON".
4) Defective panel unit
b) Faulty comwact in “lg" termimal of meter gauge
¢) Wiring 1o 1ank grounded
d) Meter gauge improperly grounded

2) Fuel gauge shows “F" under all conditions.
a) Open circuit in tank umit and meter gauge
b} Break in wiring beiween tank unit and panel
1) Fuel gauge shows “E” under all conditions.
a) Looss or faulty contact of terminals
b) Short circuit in tank uml or meter gauge
¢l Break in P coil and S coul of meter gauge

5—1-2. Water Thermometer
The cooling water thermometer Is operated electrically
like the fuel gauge. The circuit consists Of the water
thermoreter on the instrument panel and the sending
unit installed on the thermostat case. [When the water
thermometer registers improperly, check on the fol-
lowing potnts and refer to the wiring diagram for re-
pair
1) Pointer does not move when ignition switch is turn-
ed o

a) Defective panel uni

b) Faulty contact 1n “lg" terminal
2% Pointer shows “H™ under all conditions.

a) Open circuit in sending unit

b) Bresk in wirng between both units

¢} Loose pr faulty comtact in terminals
3) Pointer shows “C" under all conditions.

a) Defective panel unit

b} Short circuit in sending uoil

¢) Panel unit improperly gounded

T
1 gy
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Fig. 5—34 Diagram of the fucl gauge

Fig. 5=35 Duagram of the waler Temp. gauge
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CLUTCH

The cluteh iz of the single dry disk type. The clutch
assembly consists of the clutch disk assembly. clutch
cover and pressure plate assembly. and clutch refease
mechapiam.

The clutch operating mechanism 15 3 hydraulic type.

6—-A CLUTCH PEDAL ADJUSTMENT

The free travel of the clurch pedal should be between
20 10 30 mm (0.8 10 1.2 in). To adjust the free travel,
loosen the lock nut and turn the push rod untll prop-
er adjustment ls made,

ey O,
- tz-*a_ ey o ;
5= f . -

Fig. 6—1 Clurch pedal admstment

1. Master cvhnder 5. Zropper boll
2, Push rod 6. Lock nut
3. lock nui 7. Clutch pedal

4. Rotum sprmg

6-B. RELEASE FORK ADJUSTMENT

There should alwayvs be 2 sale ¢learance of 1.5 mm
(0.06 in) between the release bearing and the dia-
phragm spring. This clearance is essential to disengage
the release beanng and to prevent unnecessary wear
and possible slippage. This clearance is obtained when
the free play of the release fork s adjusted w 3.0
mm (0.12 in)

To adjust remove the return spring, loosen the lock
nut, and turn the adjusting nut until the correct play
is obtained.

After adjusting. securely tighten the lock nut and hook
the return spring,

6—C. CLUTCH REMOVAL

To remove the cluich from the vehicle, procesd as
follows:

{. Remove the transmussion as detajled in Par. 7—A.
2. Install the ring gear brake (49 0820 060).

3. Loosen the bolts holding the clutch cover assembly
to the flywheel and remove the clutch cover assembly
and the clutch disk.

4. Loosen the nut that attaches the flywheel 10 the
ecceitric shafi, Remove the flywheel

5. Remove the return sprng for the cluich release
bearing wnd shde off the release beanng.

6. Pull the release fork outward umtil the relainihg
spring of the fork releases iwelf from ithe pivot pin.
Remove the fork from the clutch housing.

6-D. CLUTCH INSPECTION

6—D0—1. Checking the Release Bearing

Check the release bearing by turning the bearmg
rice by hand, Replace it if any abnormal noise or
roughness is felt when turning.

Examine the front cover of the transmission careful-
{y 10 be certain there gre no burrs on the outer sur
face of the front cover which pilots the relesse bear
ing. Check the release fork for crack or bend.

Fig B=3 Release bearing

Note: The relesse bearing is packed with lubmicamt
which is intended to last the whole life ume of the
bearing. Therefore, the bearing musi not be washed
in gasoline or any other solvent.

6-D—2. Checking the Pressure Plate Assembly
Check the contact surfaces of the pressute plate with
the clutch facing for wesr, damage or warpage

If it s slight, correct it by lapping with compound
of by turnming a lathe. Bup if severe, replace with
4 new one

Check the diaphragm spring and cover and if any
wear or damage fs [ound. replace the pressure plate
assembly.

6-D-3. Checking the Clutch Disk

Inspect the clutch disk for warpage with a diul indi-
gator or & feeler gouge, as shown i Fig 6—4.

If 1t 15 more than 1.0 mm (0.0394 in), replace with
7 new one,
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Eig. 6-4 Checking clutch disk

Replace excessive worn facing as 1 will cause ship-
page, or scores the pressure plate and flywheel due
to the projected heads of nvets.

If ol i evident on the facing, clean or replace the
facing and eliminate the cuse of oil leakage.

Make certain that the clutch disk slides easily on
the main drivé shaft without any excessive play.

If the play exceeds 03 mm (0.012 in), replace the
clutch disk or the muin drive shafl.

Fig. 6=5 Checking spline fit of clutch disk

6-D-4. Flywheel Inspection

Inspect the contact surface of the flywheel with the
clutch facing for burnt surface, scored surface of
Tivel grooves

Il 1t ks alight, It can be reconditioned by grinding
in a lathe 1f the damage is deep. the flywheel
should be replaced.

Check the ring gear teeth and replace if the ring
gear teeth are broken, cracked or senously burred.

6-D-5. Ring Gear Replacement

|. Heat the old ring gear and remove it from the
flywheel.

2, Heat the new ring gear evenly 250 to 300°C (480
1w 570°F).

3, Place the ving gear on the cold flywheel, making
sure that the chamfer on the testh s faced to the
engine.

4. Allow the rming pear (o cool slowly to shrink #
onto. the flywhesl

6-D—6, Inspecting the Needle Roller Bearing and
Oil Seal

Check the needle roller bearng and oil seal at the
rear end of the eccentric shaft. Then Insert the pilot
part of the main drive shaft and check for smoeoth
operation and proper clearance, If the bearing is loosen
or runs rough, it should be replaced

Check for wear and damage of the ofl seal lip. 17 traces
of oil leakage -are found. replace the oil -seal,

6~E. CLUTCH ASSEMBLY

. Install the flywheel onto the resr end of the eo
centric shaft through the ey, Place the lockwasher
in ita place and install the lock nut

2, Use a ring gear brake (49 0520 060) and tighten
the lock nut to 45 m-kg (320 filb)

3. Bend the lockwasher to prevént loosemng,

4. Hold the clutch disk and pressure plate assembly
m mounung position. Then, insert a clutch disk center:
ing tool (49 0813 310) through the spline of the disk
and into the pilot bearing. If & tool 5 not availahle,
uge 3 spare main drive shafi.

5. Match the 0" mark on the pressure plate with
the reamer hole of the flywhee! and A the securing
baolis,

—

Fig: 6—8 Instailmg presmure plate assembly

6. Tighten the bolts to 2.0 mkg (15 fidb),

7, Remove the centering tool and ring gear brake

B, Apply grease to the pivol pin and drive the release
fork inward so that the retaining spring of the fork
fits 1o the pivol pin Install the release bearing and
hook the return spring. After installing, check ta
ensure thot the release bearing slides smoothly back
and forth on the retainer when operating the release
fork.

9. Install the wansmission. Care should be 1sken m
order not 10 bend the clurch disk by allowing the
transmission 1o hang.

6—F, CLUTCH MASTER CYLINDER

6—F—1. Removing the Clutch Master Cylinder
I it becomes necessary to remove the clutch maste
eylinder for repair or overhsul, proceed as follows:

b.'\
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1. Disconnect the fluid pipe at the chutch master syl
indet outlet, _

3. Remove the nuts that attach the clutch master <yl-
inder to the dash panel.

3, Pull the clutch master cylinder straight oul and
away from the dash panel.

§—F—2. Disassembling the Clutch Master Cylinder
The disassembling procedures of the master cylinder
after removing are as follows:

I. Clean the outside of the clutch master ¢ylinder
thoroughly snd drain the brake fluid.

2. Remove the resevoir tank from the cylinder,

3. Remove the dust boot from the cylinder.

4. Remove the piston stop wire with a screwdriver
and remove the stop washer.

5, Remove the piston, piston cup and return spring
from the cylinder.
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Fig. 6—7 Clutch masier cylmder

1. Boor £. Cylinder body
1, Stop wue 9, Reserve tank
3. Stop washer 10, Washat

4. Piston & 2nd.cup 11. Plug

5. Spacer 12. Baffle

6, Primary cup 13, Cap

7. Phoon spring

6§—~F-3. Checking the Clutch Master Cylinder

| Wash the parts in clean alcohol or brake fuid.
Never use pasoline or kerosene.

2. Check the piston cup and replace if they are dam-
aged, worn, softened or swelled.

3. Examine the cylinder bor¢ and piston for wear,
roughness ar scoring,

4. Check the clearance between the cylinder bore and
the piston. If it is more than (.15 mm (0,006 in),
replace the cylinder or pston,

5, Ensure that the compensating port on the cylinder
is open.

§—F—4. Assembling the Clutch Master Cylinder

1. Dip the piston and cups in clean brake fluid,

2. Install the reservoir tank.

3. Insert the return spring into the cylinder

4 Install the primary piston cup o that the {lat side
of the cup faces the piston

6.3

5. Fit the secondary cup onto the piston and install
them in the cylinder,

6. Install the stop washer and stop wire.

7. Fill reservoir haif with brake fluid and operate the
piston with a screwdnver untl the flud is gected
the outler

%, Install the dust boot to the cylinder.

§-F—5. Instaliing the Clutch Master Cylinder

1. Install the clutch master cylinder assembly onto
the dash panel and tighten the nuts

1. Connect the fluid pipe to the cylinder.

3. Fill with brake fuid and bleed the clutch hydraulic
syilem.

6—G. CLUTCH RELEASE CYLINDER

§—G—1. Removing the Clutch Release Cylinder

|. Disconnect the flexible pipe a1 the clutch release
evlinder,

2, Unhook the release fork retum spring.

3. Remove the holts attaching the cylinder to the
clutch housing. Remove the release cylinder

§—~G—2 Checking the Clutch Release Cylinder
Refer to Pir. 6-F—3 and inspect the clutch release
cylinder

b 2
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Fig. B=8 Cluich release ‘eylinder

I Cap T Adpst screw
2. Bleeder valve 8 Release rod
3. Steel ball 9. Fiston

4. Cylinder body 10, Secondary cop
4. Boor 11, Frimary Sup
& Lock mur

6-G—3. Assembling the Clutch Release Cylinder

I, Fit the cups 1o the piston and install them in the
cylinder.

2. Install the dusi  boot on the end of the cyiinder
3. Install the steel ball and bleeder into the bleeder
hile.

4, Install the clurch release rod.
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6-G—4. Installing the Clutch Release Cylinder

1, lustall the clutch release cylinder assembly to the
clutch housing with two boles

2. Connect the fexible pipe

3. Fill the reservoir of the master cviinder with brake
Muid and bleed the sysiem; as descrived m Par: b-H
4. Adjust the free play of the release fork: as described
in-Par. 6—8.

3, Hook the retum spring

6~-H. AIR BLEEDING
The <clutch hydraulic system must be bled whenever
8 Nuid line has been disconnected or dir enters the

system. To bleed the clutch system, semove the rubber
gap. from the bleeder valve and attach the bleeder
tube and fAxture of the bleeder terew. Plice the-end
of the tube ina glass jar and submerge in brake pedal
and allow it 1o rerum slowly. Continue this pumping
acton and waich the flow of fhud n the jar. When
air bubbles cease 1o appear, cdose the bleeder valve,
During bleeding the reservoir of the master cylinder
must be kept filled with fluid at least 3/4 of its capacity.
After the bleeding operation, remove lhe twbe, M
the cap m the Bleeder valve, 11l the reservolr and fil
the filler cap

SPECIAL TOOLS

49 0820 060
49 (815 310

Ring gear brake
Clutch disk centering tool
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2% Shoft Rod (3rd & top)
26, Shift Rod (reverse)

27, Spring Set Plog
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TRANSMISSION

BX=2 15 equipped with 3@ fourspeed manual frans-
mission of the synchromesh type with helical gears 1o
provide silent operation. Gear shifting 15 of the direct
camtrol floos-shift type.

The transmission gear ratio is as Tollows:

Gesy | (iear Ratio

Furst 3.683

Seeond | 2263

Third 1.397 B
Top | T.000

Reverse ' 3602 =

7—-A. REMOVING THE TRANSMISSION

When removing only the transmission from the ve-
hicle, proceed a¢ follows!

|. Digcormect the earth wire of the battery.

2. Remove the console assembly and dust boot of
the gear shift lever. Loosen the attaching bolts on
the cover plate and remove the dust boots, cover
plate and bush together with the shift lever from
the trunsmission housing.

3. Disconnect the wirings of the starting motor and
the reverse lamp switch amd then remove the star-
ing motor

4. Remove the drain plug and drain the transmission
ail. Clean the drain plug and reinstall after draining.
5. Disconnect (he speedometer cable from the speed
ometer driven gear,

6, Remove the telease fork teturn spong. Loosen the
nuts and remove the clutch release cviinder with the

push rod from the clutch housing.

7. Disconnect the exhaust pipe from the exhaust
manifold by locsening the nutg

8 Disconnect the propeller shaft from the (rans
mission,

9 Support the transmisston with a jack and a3 block
of wood and remove the nuis holding the supporter
on to: the side frame member,

10, Remove the bolts holding the transmission on 1o
the clutch housing.

i1, Move the tramsmission toward the rear so as to
remove the main drive shalt from the clutch disk,
Lower the jack and remove the transmission [rom
the vehicle.

‘7—-B. DISASSEMBLING THE TRANSMISSION

I. Remove the release bearing, spring and fotk.

2. Loosen the holts attaching the clutch housing 10
the case and remive the clutch.

3. Remove the change control case from the exten-
sion housing.

4; Remove the spring seat and spfing from the con-
trol lever end,

5, Loosen the nuls attucliing the extension housing
to the transmisson case. Slide the extension housing
off through the main shaft. laying down the control
lever end to the lefy as far as ot will go,

€. After removing the reamer voll and the friction
prece, remove the control lever and the control lever
end.

7. Remove the speedometer driven gear from the ex-
tension housing by loosening the sl screw:

Fig. 7=3 Mam shaft assembly

|. Snap ring 9, Synchronizer ring (Ind) 17, Thrust washer
2. Key 10, Spnng 18, Adjust whim
3. Spring 1l Clutch bub (3rd & Top) 19. Ball beartng
4. Clutch hub (Low & Znd) 1. Kex 20, Key

5. Clutch hub sleeve ilow & 2nd) 13 Cletch hub slegve (3rd & Top) 21, Reverse gear
%, Synchionizer rmg (3d) 14. Synchromizer sing (lw) 22, Logk washer
T Third gear 15, Low gear alseve 23, Lock nu

B. Second pouf 16, Low gest 24 Mam shaft
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&, Remove the under cover and two blind covers:
9. Remove the shift fork rod locking bafls and spnngs,
and remove the interlock pns. Loosen the shift fork
nuts and remove the shift forks with reverse ddle gear
from the case,

10. After removing the snap ring on the rear side of
the speedometer drive gear, shide the spesdometer
drive gear off from the main shaft and remove the
steel ball.

11. Mount the main shaft sssembly on the main shaft
holder (49 0259 440) as shiown i Fig. 7—4# and loosen
the reverse gedr lock not, and remove lock nut. lock
washer, reverse gear and key.

Fig, 7—4 Loosening lock nut

12. Remove the snap ring on the counter shaft gear,
and remove the counter reverse gear.

13, Remove the bearng stopper, and then remove the
reverse idle gear shafl.

14, Remove the ball bearing on the main shafi and
needle bearing on the counter shafi from the rear
side of the case using the bearing puller set (49 0839
423),

15. Remove the snap nngs from the ball beanngs of
the front side of the case. Remove the ball bearings
from the main drive gear snd counter shaft gear using
the bearing puller

Fig 7—5 Removmg bull bearing

16, Take out counter shafl gear, main dnve gear and
main shafl assembly Trom the case.

17. Remove the thrusi washer, low gear and sleeve
assembly, syochromizer nng, low and second cluich
hub assembly, synchronizer ring and the second gear
im: thar order

15, Remove the snap ring on the front end of 1he main
shaft. Remove the third and top clutch hub assembly,
synchrongzer ring and third gear.

7—C. INSPECTING THE TRANSMISSION

T=C—1. Inspecting the Transmission Case

Clean the transmission case thoroughly with a sunable
solvent. and dry with compressed alr. Inspect the
case for crucks or any damage.

7-L—2. Checking the Bearings

Inspect each bearing for roughness and excessive wear,
They cn be determimed by slowly tuining the outer
race by fingers. If excessive wear or roughness is
found, replace with new bearing as it will csuse the
noises,

¥=C=3. Checking the Gears

Inspect the teeth of each gear. If excessively worn,
broken or chupped, replace with new gears. Excessive
wear of the pears causes increase of backlash, which
results in producing noises of may cause the gear to
work off while running.

T—-C—4. Checking the Synchronizer Mechanism

I. To check the contact between the inner surface
of the svnchronizer ring snd the cone surface of the
gear, apply 3 thin coat of Prussian Blue ¢n the cone
surface of the gear and fit the ning to il

Fig. 7=6 Inspecting synchromizer ring

The contact should be even and uniform over the
contacting surface. I the contact is one-sided or spotty,
this must be corrected. I the amount of correction
is small, this may be done by lapping the surfaces
lightly together with compound. If the defects are
excessive. replace the synchronizer ring or the péar.
2, Even when the synchronizer ring seats well on the
gear cone, if the ring is worn to the extent of no oii
grooves remaiming on its mside, synchromization can
not be obtained
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It 1s necessary, then, to check the extant of wear of the
corn or nng. For this, uniformly fit the ring to the
gear corn, and measure clearance | A) between the side
faces of the ring teeth and gear teeth with a feeler gauge.
The standard clearance i 1.6 mm (0.06 in). If the
dearance is less than 0.8 mm (0L031 in). it is an indi-
cation of excessive wear of the corm or the miemnal
surface of the ring In such cases. check the corn and
ring and replace the defective part with @ new one.

4

A
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3. Check the synchronizer key, the inner surface of the
clutch sleeve, and the key groove on the clutch hab for
wear, If wear is excessive, |t will cause difficulties In
maintaining the neutral position of the clutch slesve or
will cause inferior functioning of the synchronizer ring
and make shifting difficult,

4. Check the key spring tension. Decrease tension of
damaged key springs will result in uneven pressure
against the three keys and will cause unproper function:
ing of the keys and inferior synchronization.

5-C-5. Checking the Run-Out of Main Shaft
Check the run-out on the main shaft and il the de
flection is excessive, correct it by using a press. The
standard reading on the dial Indicator for tun-out
should be less than 003 mm (0.0012 in).

Fig. 7—-8 Checking run-out of main shaft

7-D. ASSEMBLING THE TRANSMISSION

7-D~1. Assembling the Transmission Case

1. Assemble the tow-and-second clutch hub and sleeve,
and third-andtop clutch hub and sleeve.

2. Install the second gear, synchronize; nng, low-
and-second clutch hub assembly, synchronizer ring,
low gear sleeve. low gear and thrust washer, in

e

that order, onto the main shait from
side.

3, Install (he third gear, synchronizer ring and third-
and-top clutch hub sssembly onto the front side of
the main shaft. and it the smap nng on the groove,
4 Install the needle roller bearing and synchronizer
ring to the main drive shaft

5 Place the main drive gear assembly and main
shaft assembly into the transmission case temporan-
v without ball bearings.

the rea:

Flg. 7-8 Flacing main shaft assembly

. Put the lowandsecond shaft fork and third-and-
top one on the respective groove of the clutch
sleeve.

Fig. 7-10 Fitting shaft forks

7. Place the counter shaft gear in the case.

Fig. 7=11 Plamng toumter shafi gest



E. Install the needle roller bearing of the counter
shaft 1o the rear side, and lnstall the roller bearing
of the counter shaft with proper size of adjust shim
to the Tront side and fit the soup ring.

9. Install the roller bearings with proper size of shims
ty the mein drive shaft ond maid shaft, and ft the
snap ring on the main dnve shafl

Fig, 7-12 Installing ball Bearing

10. Install the reverse gear und snap ring lo the counter
shafi.

11, Fit the bearing stoppet and reverse idle gear shafl
to the case. Tighten the bolts of the hearing stopper
w 1.0 mkg (7 f-ib).

12. Install the reverse gear with kev onto the main
shaft. Install the lock washer and lock nut. and nahten
the lock nuwi to 23 mekg (170 fr-lb) while holdng
the rear end of the mam shaft with mamn shaft holder
(49 0259 440). Then bent the lock washer,

13, Install the low-and-second shift rod into the case
and set the low-and-second shift fork, which has been
placed on the groove of the clutch hub temporanly,
with the set screw.

I4. Place the shift rod on the neutral position and
insett the inter lock pin

15. Install the third-and-top shift rod and set shift
fork with set screw. Insert the inter lock pin.

% _- 'C }
‘“_gt‘-H*—l-!L"
Fig. 7=13 Secummg shift foik

16, Install the reverse shift rod with the revense idle
r

17. Put the shift locking ball and spring to the groove

L —

of each shift rod and install the spring caps.

18, Install the under cover and two blind covers.
19. Install the speedameter drive gear with locking
ball onto the main shaft and secure it with & snap
fng.

7—D—2. Assembling the Extension

1. Install the ol seal 1o the rear side of the exien-
ston by using suitable tool.

2. Insert the contgl rod, install the control lever end
with key and tighten the reamer bolts,

Fig. 714 lnualline eonirel lever end

3. Fit the friction piect and the spring to the ex-
tension and Install the spring cap.

UL.r-I!raI Fod

9 L \r

Fig. 7=18 Friction piece of control rod

4. Insiail the reverse lamp switch.
5. Install the speedometer dnven gemr assembly and
secure with the lock plate

7-D-3. Installing the Extension Assembly
|. Place the gasket on the rear side of the transmis-
sion case and install the extension assembly lo the

Fig. T=16 Installing extension
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fransmission case, laying down the control lever end
to the left as far as It will go. Tighten the nuts and
confirm that the control rod operates properly.

2. Insert the select lock spindle and retum spring.
Install the locking ball and the spring in abgnment
with the spindle groove and fit the sprang cap. Install
the set screw to the control case.

Fig. 7—17 Control case

I Comtrol cue 4_ Spring cip
2. Locking ball 5. Spring
3, Spring 6. Select lock spindle

3. Insert the spring and sest wnto the control lever
end and install the control case sssembly to the ex-
tension together with the gasket.

7-D=4, Installing the Clutch Housing

|. Place the gaskel on the front surface of the trans
mission case. Install the clutch housing, being careful
not to damage the oil seal

2. Install the release bearing. spring and fork.

7—E. INSTALLING THE TRANSMISSION
1. Shift the trnasmission im0 top gear. Support the
transrmission with a jack and a block of wood and
move it under the vehicle.
2 Lower the rear end of the trnasmission and align
the centers of the main drive shaft and the clutch
disk by raising the jack
3, Move the trnasmission forward until the spline on
the main drive shail contacts the spline on the cluich
disk. Align the splines properly by tuming the main
shaft hoider (49 0259 440) and after aligmng the
krock mn. mount the tansmussion to the éngune
body
Tighten the bolts. Secure the earth wire with bollt.
4. Raise the jack and install the transmission supporter
to the side frame member, Tighten the nuts.
5. Remove the juck snd connect the propeller shaft
to the transmission.
6. Install the exhaust pipe to the manifold,
7. Connect the speedometgr cable 1o the speedometer
driven gear assembly,
& Install the release c¢vlinder to the clutch housing
and the return spring. If necessary, adjust the free
play on the release fork. (See Par. 6-B)
9. Move the lever end from top gear to neutral, A-
lign the goove on the sphencal surface of the shift
lever with the set screw on the control case and insert
the tip of the shift lever into the contral lever end.
Then, fit the bush into the contral case. Install the
cover plate with the packing and tighten the bolts,
The operation of the shift lever may be adjusted by
inserting adjust shims on the 3 bolls between the
cover plate and the packing. The standard force of
the shift lever at the knob is 2.0— 4.0 kg (44 —
&8 1h) Install the dust boots to the case. After instal-
ling the starting motor, comnect the wirings of the
starting motor and reverse lamp switch.
10. Supply the transmission with the proper . amoumt
of transmission oil though the dipstich gsuge inlet.
The following transmission oils are available:

SAE EP 80 Below —18°C (0°F)

SAE EP 90 Above —18°C (0°F)
{1. Connect the =arth wire to the battery.

SPECIAL TOOLS

49 0259 440
49 (0539 425

Main shaft holder
Beaning puller ser
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PROPELLER SHAFT

The propeller shaft sssembly consists of the tubular
piece of steel, universal joints and vokes:

The rear end of the propeller shafl ir dttached to
the companion flange of the rear axle through the
universal joint and the front end 1 amached to the
mam shaft of the yransmission by means of the splin-
ed shding yoke, which permits fore and sft move-
ment of the propeller shaft when the rear axle maves
up and down

The universal jointe are lubricated for life, so do not
require lubricsting.

#-A, REMOVING OF PROPELLER SHAFT

I, Remove the bolts atraching the rear end of the
propeller shaft to the companton fange of the rear
sxle.

Fig. B-1 Disconméecting of propéller dhalt

2 Pull the propeller shaft rearward and disconnect
i from the transmission exténsion

8-B. CHECKING OF PROPELLER SHAFT

1. Check the rup-ous of the propeller shalt by sup-
porung both ends of the propeller shaft on the V
blocks and applying a dial indicator. The permissible
ran-put 15 under 0.2 mm (U016 In),

Fig. 8=2 Checking of ronoul

2. Check the propeller shaft for dymamic unbalance.
If it is more than 20 em-kg (174 indb) ar 4.000

g ]

tpm, correct or replace it Excesstve unbalunce of
the propeller shafl causes vibration and noise.

8-C. DISASSEMELING OF UNIVERSAL JOINT

I. Remove the mmap nngs retaining the beanng cups
in the voke.

2. Using & hammer and deift, drive In one of the
besring cups and remove the opposite bearing cup
from the voke.

i |

Fig. =3 Removing of begnmg cup

3 Remove the remmining bearing cup by pressing the
spider
4. Remove the spider from the yoke.

Il the universal joint replacer (49 0259 460) & avail-
able, uee it to disasemble the universal joint, as
fullows:

I Remove the snap nngs.

2. Position the universal joint replacer (49 0239 460)
on the yoke and screw in the center bolu until the
bearmg cup comes out of the yoke,

Fig. 84 Universal point replacer

3, Remove the replacer and remove the bearing cup.
4. Remove the other begring cups in the same man-
ner.
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8—D. CHECKING OF UNIVERSAL JOINT

l. Examine the bearing surfaces of the spider They
should be smooth and free from pits,

2. Measurs the diameter of the spider. [ the wea
of the spider exceeds 0.1 mm (0.0394 in), replace
with # new one. The standard dizmetey is [4.72 mm
{05795 in)

Fig. 8—5 Memunfg of wpider dametdr

3, Check the neédle rollers in the bearing cups for-

wear of any damage, The rallers should have 4 umis
formly good appearance and roll freely Inside the
bearing cup.

B

. iﬁ
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Fig. 3-8 Unpersal jome

I, Roller beating A, Yoke
2. Spider & Propeller shafi
3. O6 séal €& Snap ring

8—E. ASSEMELING OF UNIVERSAL JOINT

. Smear the wall of the bearing cup with grease 1o
retain the needle rollers i place.

2. Assemble the needle roflers in the bearing cup and
fill them with grease.

3. Fit the oil seal i place.

4. Place the spider i the yoke Position the needle
roller bearing assembly into the yoke

5. Using the replacer together with the adopter and
plate, press-fit the bearing assembly inte the yoke
while puiding the spider into the bearing until the
snap rng can be installed.

Fig. B=7 Installimg of beanng cup

6. Install the snap ring

7. Press-fit the remaining bearing assembly Into- the
voke as instructed above.

B. Instull the snap ring to hold the bearing cups In
the yoke. In this case select the properly sized snap
rings so that the universal joint is placed In the centor
of the voke and to mumimize the end plev of the
cups

The snap nngs are avalable in the foliowing. thick-
ness,

122 mm (0048 i) | 1,28 mm (0,050 m)
24 mm (0.049 100 | 130 mm (0,05 )
.25 mm (0050 t0) | 132 mm (0,052 m)

1.3 mmm 10,053 in)
156 mm 0,034 in)
138 mm (0,054 imh

Fia 8—8 Installing of wmap nng

8—F. INSTALLING OF PROPELLER SHAFT
Installing the propeller shafi in the reverse order of
removing.

SPECIAL TOOL

49 0259 460

Universal joint replacer
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REAR AXLE

MAZDA 616 ls equipped with o semi-floating tvpe
rear axle with a hypoid ring gear and pimon set
The final reduction ratio is 3.700.

9-A, REAR AXLE SHAFT

9-A—1. Removing of Rear Axle Shaft

l. Remove the rear wheel and brake drum,

Y. Remove the brike shoe azsembly, as detailed in Par,
I-E

3. Remove the muts holding the brake bucking plate
and bearing retainer to the axle housing.

4. Extract the axle shaft assembly using the puller (44
0223 630A and 49 0259 631)

- 3 | 48 072 8304
&3 0258 €31

|

———— -

Fig. 81 Removing of mar axle shafy

9 A—2. Replacing of Axle Shaft Bearing

|, Remove the rear axle shaft assembly as described
in Par, 9—A-1.

2, Using the bearing remover set (49 (1259 745). sup-
port the spacer and press the axle shaft out of the
collar and bearing. as shown tn Fig. 9-2.

Fryss

v ~

a9 0TS T4 v -1

|

Fig. 8-2 Remuvmg of bearing

I, Rear axle shaft 4 Spucer
2. Collar % Retsiner
6. Beating

Mote: In case the pressure necessary to press out the
axle shaft exceeds 10 tons (22,000 1b) or il the bear-
ing remover set is not available, grind off the part of

|

bearing retaiming collar and cur &8 with the use of 4
chisel. as shown in Fig. 9--3. waking care not to damage
the axle shaft

Fig. 9-3 Cutiing of bedring collas

3. Remove the bearing retainer from the axle shaft.
4 Clean all parts and check the condition of the col
lar, spacer, axle shaft and the oil seal Jocated in the
axle shaft housing.

5 inswall the beaning retainer and spacer onta the axle
shaft.

6. Position the beating on the axle shaft with the
sealed side toward the axle shaft flange, and press
it on until the spacer comes in contact with the shoul-
der of the shaii

7. Press the bearing retaining collar onto the axle shalt
using the bearing replacer (49 0259 745) untdl It s
firm contact with the bearing imner race.

l

a8 0259 745

=] | P4

] | !

P

Fig 9-—4 npalling of beanng collar

Note: [f the bearing retaining collsr Is press-fitted
with less than 3 toms (6.600 1b), replace the collar
with a new one.

9—A-3. Installing of Rear Axle Shaft

. Apply gresse to the ofl seal located in the axle
hoosing

2. Check the rear axle shaft end play as follows:
Install the backing plate temporarily and measure the
depth of the bearing seat i the axle housing, using
a depth gauge as shown in Fig. 9-5.
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Fig. 8-5 Measunng of depth

Then, measure the width of beanng outer race. The
difference between the two measurements ndicates
the required thickness of the shims.

The maximum permissible end play &5 0.7 mm [0.004
in)., Shims are available in thickness of 0.1 mm and
0.4 mm (0.004 in and 0.016 in).

" = R 8
v LEL ey
Fig. 8—6 Clearance of backing pleio and housing
1, Spae=r 4 Beanng
1. Axle cusing 5. Ol seal
3. -Axle ghaft 6 Collar

3. Install the rear axle shaft assembly and shims
through the brake backing plate 1o the rear axle
housing so as to fit the splines of the differential
side gear and the end of the axle shafi.

Tighten the nuts.

4. Install the brake shoe assembly

5. Install the brake drum and the wheel

9-B. REAR AXLE REMOVAL

I. Jack up the vehicle umtil the rear wheels are clear
of the ground,

2. Drain the oil by removing the diain plug. Rein.
stall the drain plug sfter draining,

3. Remove the rear axle shafts, referring 1o Par.
9—A-1.

4. Disconnect the propeller shaft at the companion
flange of the rear axle.

5. Remove the nuts supporting the resr axle 1o the
tear axle housing and remove the resr axle

Fig. 8=7 Removing ol rear gxle

9-C. REAR AXLE DISASSEMBLY

9-C-1. Removing of Differential

I. Mount the rear axle on the stand (49 0164 350D
and 49 0223 561)

2 Apply idemtification punch marks on the carrer,
differential bearing cap, and adjuster for reassembly
purpose.

Fig- 9-8 Applying of denaficanon marks

3. Remove the adjuster lock plates

Fig. 99 Removing of lock pate

=]
b
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4. Loosen the beanng cap attaching nuts and back
off the adjuster shightly with the spanner (49 U259
720% to relleve differential hearing preload.

5. Remove the differential sssembly together with
the hearing ouler faces. Make certain that each bear-
ing outer race remains with its respective bearing

.".'. = —‘ et ..1 t )
Fig. 9-10 Removing of differential assembly

9-C—-2. Disassembling of Differential

1. Using s smtable puller, remove the differential bear-
mgs from the differential gear Sase.

2. Remove the bolts and lockwashert that attach the
ring gear to the gear case. Remove the ring gear

Fig. 9—11 Removing of rng geu

3, From the back side of the ring gear flunge, drive

the pinion shaft lock pin out of the gear case with

a suitable drift. @ shown an Fig. 9-12

4. Remove the pinion shafl.

5. Rotate the differentisl pinion. gedrs 90 degrees and
remive each pinion gesr and thrust  washer.

. Remove the differentisl side gears and thrust wash-
BIS

G-C~3. Removing of Drive Pinion
|. Hold the companion flange with the holder (49
0259 710) and remove the drive pimion ful

L ——— .. ]

Fig. 9-13 Femoving of deive pinion nut

-4

Remove the companion Mange.

3. Remove the drive pinion and rear bearing from the
carmer, 1f necessary, tap the pinion our with @ plastic
hammer, while being careful to guide the pmion with
hand to avosd damage.

4. Remove the oil seal and the front bearing

9-C-—-4, Removing of Pinion Bearing Outer Race
The pinion bearing outer races ¢an be removed from
the carrier by using a drift in slots provided for this
purpose

Fig. 8-14 Removing of mnion beanng outer race

9-0. REAR AXLE INSPECTION

8-0D-1. Checking of Drive Pinion and Ring Gear

Check the drive pinion for damaged or excessively
worn teeth, damaged bedring journale and splines,
Inspect the ring gear [or wom or chipped teeth
If any of sbove conditions is found, replace both
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drove pinion and ring gear a8 they azre available only
in set.

9-D-2. Checking of Differential Gears

Inspect the differential side pears and pinion. gears
for cracks, chipped teeth ¢f any damage. Replice the
side gears. pinion gears or thrust washers if necessary.
Check the clearance between the pimon pear and shafi.
Il excessive clearance 5 found duo to wear. replice
with new paris.

Check the spline fit of the side gear and rear axle
shafr. If it is 0.3 mm (0.012 in) or more, replace the
side gear or rear axle shafi

9-D-3. Checking of Bearings

Inspect the differential heznings und pinion bearings
{or wear, faking or any dsmage, [l mspection re
veuls that either bearing cones or outer race are unfit
for further service, replace the bearing

9-D-4. Checking of Oil Seal
Check the oil seal for wear ot damiage. I there 15 any
possibility ‘of il lsakage: replace the oil seal

9-D-5, Checking of Companion Flange

Check the companion Mange for cracks. womn splines,
or rough oil seal contacting surface, Repair or replace
the companion flange if necessary

9—-E. REAR AXLE ASSEMBLY

9—-E—-1. Adjusting of Drive Pinion

The drive pinion should be correctly positioped in
relation to the ring gear by the use of spacer which
is placed between the drive pinion and the outer race
of the pimon rear bearing

The standard distance between the top of the drve
pinion &nd the center of the nng gear (mounting dis-
tance) is 90 £ 0.025 mm,

To adjust the drive pindon position, use the special
pauge (49 (0727 570 and 49 0305 355) and proceed
as follows;

I. Install the dial Indicator to the gauge body, Place
the gauge body on the surface plate as shown in Fig

—

Fig. 9—15 Finlon edjusiing puuge

Y4=15 and lock the dial |ndicator by the screw to
that the needle & pointing toward ! 16 3 mm
Then, st the reading to “Zero” by tuming the outer
ting Of the mdicator

2, Make certain that the differential bearing support
bores arg free of dirt and burrs.

3. Insuall the pinion and bearing model together with
4 spacer mio the  carmier

Fig. 916 Instulling of pnion and beanng model

4, Place the gaupe block on the pinion, carefully place
the gappe body as adjusted according to Step |, on
the gauge block so that the feeler of the indicator
comes in contact with the lowest portion of the Jdil-
ferential bearing support bore

Fig. 8—17 Meassuring of pidon height

3, Record the pumber of hundredths dial Indicator
moves In g “+7 [plus) or <" (minus) direction from
zero., Remove the gauge body and dial Indicator (rom
the carrier and check zero setting on (he surface plate
to make sure this setting was not disturbed by handi-
ing.

6. In order 1o compensate for all of the machining
vanables, the pimon has & plus or mims reading re-
corded in hundredth millimeters on the rear face of
the pinion

{a) If the pinion is marked “+7 (plus), subtract the
amount specified on the pinion.

{b) I the pinion i« marked *-" (minus), add the a:
mount specified on  the pinion,
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7. Place the bearing model and the rear pinton bear % Finally select the correct pimion spacer Lo be used
ing on the surface plate and compare their heights es during pinion gsserubly by adding or subtracting the
shown in: Fig 9—18. amount determined in Step 5, 6 and 7 from the thick-
(1) H the bearing is higher than the model, subtrac ness of the spacer used in Step 3.
the amount equivalent to the difference, The spacers are available in the followng thickness
{(b) If the bearmg lower than the model. add the a-
mount équivalent to the difference | idenuficanon murk Thickness

08 308 mm ((0.1213 in)

I 300 mm (01224 ind

14 304 mm (0.1236 In)

I 307 mm (01248 ind

0 320 mm (01260

23 32% mm (0:1271 in)

26 | 3.26 mum (L1283 i)

9 329 mm 0. 1295 mi

32 | 332 mm (0.1307 m

33 3.35 mm (0. 1519 m)

i 338 mm (01331 in}

44 B4l mm (01243 ind

4 344 mm (01359 i)

47 | 147 mm (01366 in)

9, Position the correct spacer on the pinion and in-
stall the rear pinion bearing.

1

Fig. 919 Rear axle

L. Ml &. Reay pinton besnng i1 Differential bearing 16. Ring gesr
2. Companion flangs 7, Spacer 12 Differential gear case 17. Pinion gear
3. Ol seal B. Drive pinion 13, Thrust washet 18 Side peas
4. Fromt pinion beanng 9. Carrier 14, Pmnion shah

4 Collupsible spacer 10. Adjuster 15, Lock pin

g5
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9—-E-2. Adjusting of Pinion Bearing Preload
|. Position the pinion assembly in the carrier and instll
the collapsible spacer as shown in Fig 9-20,

Fig. 9=20 Instalhng o1 collapmbie spacer

2, Place the front pinion bearing in position an the
pinion. Hold the pmion fully lorward and drive the
pinir.}n bearing over the pinion until seared,

3. Apply grease to the lip of the pinion ol seal and
install the pinion il seal into the carme:

4, Install the companion flange on the pinion by
tapping with' a soft hammer.

5. Instail tte pinion washer and nut Before nghten
ing the nut (When the pmion preload is Zero). check
the drag by the oil seal by using a rorque wrench
6. Tighten the pinion nut 1o 13 m-kg (94 fr-lb) and
check the preload as shown i Fg 9-2L.

Fig. 9—21 Checking of preload

Naote: After preload has been checked. final ughten
ing should be done very cautiously

The pmion nur should be further tghiensd only s
httle at & tume and pretoad should be checked after
cach siight amount of tghtening. Exceeding preload
specifications will compress the collapsible spacer too
far and requires its replacement

7. While observing the procesding casution, carefully
sel the preload drag at 9 to 14 em-kg (7.8 to 12.2
in-ib} plus the il seal drag determined In Step 5

9-E—3. Assembling of Differential
|. lostall the thruse washer on each differenual wude
gear and install these in the peur Lase,

Fig. 8=22 Instulling of theast wazher

2. Through the opeming of the pear cave. mserl vuch
of twoe pimion gears exactly 1830 degrees oppusite
each other,

3. Rotate the gears 90 degrees so that the pinion shafl
holes of ‘the case come mte alipnment with the holes
in the pmion gears.

Fig. 8=23 Instulling of pimon gears

4, Insert the pinion shaft through the case and pin:
ion gears.

5. Check the backlash of the side gear and pinion
gear

Fig. 9=24 Checking of batklah



9

The backlash should be 0 to 01 mm (0 to 0.004
in). 1 11 ks more than 0.2 mm (0.008 in), adjust with
the side gear thrust wishers.

The following thrust washers are avallable:

Identification mark | Thickness

y 10 mn (0.0287 i)
20 mm (GUE2T m)
27 mm (00866 )

i -

. Install the fock pin 1o secure the pimion shaft, snd
in order o prevent the lock pin from working out,
stake nto position with @ punch,

Fig. 9-25 Inttalling of lock pin

7. Install the ring gear to the case and ughten the
bolts Lo a torque of 5.0 m-kg (35 fibl

Fig. 9—26 Insullmg of nng gear

Note: As there are two kinds of balts, use these which
fit the holes of the gear case flange.

§. Bend the tabs of the lock plates to prevent loosen-
ing.

9 Install each differential bearing to the hubs of the
gear case,

10, Install the differenual bearmg outer races 10 115
respective beanng

9-—F—4, insulling of Differential

1. Place the differential gear assembly in the carrier,
marking ensure that the marks for backlash adjustment
on the face of the pinion and ring gear teeth are

9.7

aligned each other.

Fig. 9-27 lnstalling of differentsl ssembly

3 As there are two types of a adjusters. nghi-hand
thresded and lefthand threaded. note the identifica-
tion marks on the adjusters and msmll cach 1o us
respictive side.

3. Ipstall the differential bearug caps making sure that
the identificauon marks on the, caps correspond with
those on the carrier and Install the attaching bolts

4. Turn the adjusters with the spanner (49 0259 720)
unil the bearings are properly positioned in their res
pective outer races and the end play iy eliminated with
some backlash existing hetween the ring gear und drive
pinion

3, Slightly tighten one of the bearing cap bolis on
cach side and adjust the backlash, s instructed in the
following paragraph.

8—F—5. Adjusting of Backlash

1. Secure a dial indicator to the carmer flange 5o that
the feeler comes in contact 3t vight angles with one
of the ring gear teeth

2 Check the backlash between the ring gear and drive
pimon. With the spanner (39 0239 720}, turn both
bearing adjusters equally until the backlash becomes
0.17 to 0.19 mm (0.0067 to 0.0075 inl.

Fig 9-78 Adjusung of backlash
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3. The preload on the differential bearings |s obtained
by tightening the adjusters. Tighten the udjusters until
the distance between hoth pilotl sections on the bear-

ing caps becomes 1855 mm (7.306 in), #s shown
in Fig. 9-29

Fig. 8-28 Adjusting of preload

Note: When adjusting the preload, care must be taken
not (o affect the backlash of the drive pinion and

ring gear.

4. Tighten the bearing cap bolts to & torque of 4.0
m—kg (30 fi—Ib).

5. Install the adjuster lock plates on the bearmg caps
to prevent the adjuster from loosening

6. Check the tooth contact of the ring gear and pinion
by applyving a thin' coat of red lead on both sides of
ahout six or eight of rng gear teeth und rotating
the ring gear few times to and fro.

If the pinion position and backlash have been carrectly
set, the contact pattern should be i shown in Fig.
Q30

Fig. 9-30 Conrect tooth contact

8—F. REAR AXLE INSTALLATION

L. Install the rear axle to the rewr axle housing and
attaching nuts

2. Attach the propeller shaft to the companion {lange
of the rear axle

3. Insull the rear axle shafts and adjust the end play.
ai Instructed in Par. 9-A-3.

4. Reiill with the ofl up 10 the level hole.

SPECIAL TOOLS

49 0223 630A
49 (259 631
49 0259 745
49 0164 SS0D
49 0223 S61
49 0259 720
49 0259 710
49 0727 570
49 0305 555

Resr axle shaft pulles
Attachment (for puller)
Bearing remover sel

Rear axle stand

Attachment (for stand)
Backlash adjusting spanner
Companion flange holding ool
Pinion adjusting gauge

Gauge block and bearing model
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STEERING

The steering syvstem consists of the steenng pear. steer
ing column, steenng wheel and steenng hinkage.
The ‘steering gear §s of o recircudating batl nur 1ype
and the: steering gear rano 17.0 1o 190 : 1 There-
fore, this steering pear provides easy siecring.

10~A. CHECKING OF STEERING WHEEL PLAY
The standarnd free play at the outey chreumizeence
of the steenng wheel s 3 1o 200 mm (0.2 to 08 in)
To check the Tree ploy ol the steering wheel, glace
the front wheel straight ahead and twm the steenmng
wheel stowly. The value of the free play is 1aken when
the Tronl wheel bepns o maove

Il excessve play 15 found, the following pomis should
be carefully checked: because: this could camse steering
instability in driving

|. Fit of the ball joints of the center link and those
of the tie rods

2. Looseness of the idler arm bushes

3, Looseness of the wheel bearings

4 BRacklash between the sector gear and ball nut

10-B. STEERING GEAR REMOVAL

10<B-=1., Removing of Steering Gear (Separate type)
1. Loosen the worm . shaft attaching bolt

——— [ ———
te e [ i -
I-_ _=H
|||| |
- E P 5 . |
e
.
|
B | | '8
Yy "_“'_‘I'.
13 = |
N
e |
ke : I | LT
P "..—*"'LJ'_'I.EL{'H' iy
sl -4
(] =\ ..--_I y
| £
Fig. 10—~2 Sieehng geus
1 Ohl seal § Bush 9. Plug I3, Beanng
2 Hish f sham 10, Lock nul 14 Warm znd ball nut
3 Sector shan 7. Adjusing screw 11 Shim assemhly
4. Housmg % Side cover P CH) seal 15 Sectoi grar
0 -1
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2, Jack up the vehicle and remove the lront wheel.
3. Disconnect the center link from the pitmian arm
by wsing the puller (49 0118 850C).

Fig. 10—=3 [Msconnectng of center link

4. Remove the bolts and nuts holding the steering
gear housing to the frame.

Mote: Confirm the position of the shim for conve-
nience when readjusting the column shaft alignment.

10—B--2. Removing of Steerng Gear (Nonseparate type)
I- Remove the homn cap sttaching screws and remove
the homn cap

2. Scribe a line mark on the steering wheel and col
umn shafi

3. Remove the steering wheel nut, and then remaove
the steering wheel and the horn lever assembly.

4. Remove the column cover

5. Remove the combination switch assembly [rom
the column jacket.

6. Remove the steering column support bracket.

7. Jack up the wehicle and remove the fromt wheel
8. Disconnect 7+ center link from the pitman arm
by using the puiler (49 0118 850C).

9, Remove the bolts and nuts holding the steering
gear housing to the frame,

Note: Confirm the position of the shim for conve:
nience when readjusting the column shafi alignment.

10-C. STEERING GEAR DISASSEMBLY

Before disassembling, thoroughly clean the oumnde
surface of the steering gear houding

{. Drain oil by removing the filler plug

2. Hold the steering housing in a vise.

3. Loosen the nut holding the pitman urm and re-
move the pitman arm with the puller (49 0223 693),
as shown in Fig. 104

4. Remove the sector shaft adjusting screw lock nut
5. Remove the side cover atiaching bolts, and remove
the side cover and gasket by turming the adjusting
screw clockwise through the cover

6. Remove the adjusting screw and shamg [rom the
slot at the end of the sector shaft

7. Carefully remove the sector shaft from the gear
housing so as not to damage the bushes and oil seal

Fig. 10=4 Femoving of pitman arm

8. Remove the end cover together with the shims by
removing the attaching bolts

B, Remove the worm shaft and ball nut sssembly
through the buottom of the gear housing The worm
shalt and ball nut are serviced as an assembly anly

10-D. STEERING GEAR INSPECTION

1. Check operatton of the ball muy assembly on the
worm shatt. If the ball nut does not travel smoothly
and: freely on the worm shafl and there is Toughmess,
the ball mut and worm shaft sssembly should be replaced

Note: The worm shaft and ball nut are serviced as
an assembly only

Fig. 10=-8 Worm and ball nut assembly

2. Check the worm beanngs and cups for wear or
any damage. I defective, replace with new omes.

3. (heck Mt of the sector shaft in the bushes of the
housing. If the bushes are wormn, replace with new ones.
4. Check the oil seal for wear, flaw or any damage.
If there is any possibility of oil leakage, replace the
oil seal.

10-E. STEERING GEAR ASSEMBLY

1. Insert the worm shaft and ball nur essembly mro
the gear housing:

1. Install the end cover with the preload adjusting
shirms, and adjust the worm bearings preload to 1.0
10 4.0 omkg (0.9 to 35 indb), by following the

105 2
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procedure explaned e Par. 10-F—| gear Housing, being careful not to damage the bushes
| and oll sedl, and ensuring that the centér ol the sector

gear is aligned with the center of the rack. as shown

in Fig. 10-3.

5. Install the side cover and the gasket omto the

adjusting screw, turning the adjusting screw counter-

clovkwise until it is screwed into proper position

Fig. 10—8 lnitalling of end cover and shum

3. Install the adjusung screw mto the slot at the end
of the sector shaft, Check the end clearance with &
feeler gauge, and adjust this clearance to be 0.02 10
0.08 mm (0.0008 to 0.0031 in) by inserting appro-
priate shims. The shims are svalable in the fellowing Fig. 10-9 Insialling of side coves
four thicknesses.

6. Install the side cover attaching bolis:and nghten
1.95 mm ((L077 in) 2,08 mm ((L.081 ) the bolis.

2.00 mm (0,079 inl 2,10 mm ((LO83 in) 7. Adjust the backlash between the sector gear and
rack by applymg the procedune explained in Par. 10—
F-2. After adjusting, tighten the adjusting screw lock
nut securely,

8. Install the pitman arm onto the sector shafl, align-
ing the identification marks and tighten the nut. The
tightening torgue i 15.0 mkg (110 fdbl.

i [

Fig. 10-7 Checking of end clearance

4. Turn the worm shaft and place the rack in the
center position of the worm in the gear housing.
Insert the sector shaft and adjusting screw into the

Fig. 1010 [nstalling of pitman am

10—F. STEERING GEAR ADJUSTMENT

10—F=1. Adjusting of Worm Bearing Preload

To adjust the worm beanng preload. remove the steer-
ing gear from the vehicle. With a: torque wrench, ro-
tate the worm shaft and check the rouating torque,
The rotaung torque (preload) should be betwesn £.0
Fig. 10-8 Position of sector par and mack o 8.0 emkg 5.2 w 6.9 b
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Fig, 1011 Chocking of preload

Il the reading s not withim mns: adjust the preload
as follows:

I. Remove the end cover attaching bolts and the end
cover topether with the shims.

2.1 the preload i less than 6.0 emkg (5.2 in-Ib),
reduce the shim, and add the shim if the preload i
maore than 8.0 cm-kg (6.9 inb).

The following shims are availahle

0.050 nm (0.002 i) |
0.075 mm (0003 i) |

I mme (00004 ind
0200 mm (0008 in)

3. Install the end cover and recheck the worm beanng
preload,

Nete: The preload before mstalling the sector shafi
should be between 7.0 to 4.0 em-kg 10.9 to 3.5 in-lb),

10—-F-2. Adjusting of Sector Gear and Ball Nut
Backlash

The sector shaft adjusting screw, mstalled in the side

cover, raises or lowers the sector shaft to provide

proper mesh between the tapered teeth of the sector

gear and the rack of the ball nut. This adjusiment can

be accurately made only after proper worm beanng

preload has been established.

Adjust the backlash as follows:

1. Turn the worm shaft gently and stop it at the center

position.

2. Loosén the lock nut of the adjusting screw and

Fig. 10—12 Adjusting of bucklsh

serew dn or oul the adjusting screw until the  correc
adjustment i obtained. The standard backlash (s 0 to
0.1 mm (010 0.0039 in), This is equivalent to o move-
ment of sbout 3 degrees of the worm shaft.

3 After adjusting, tighien the adjusiing screw lock
mut securely.

4. Rotate the worm shaft and check to ensure tha
the sector shafi wms 40° smoothly 1o the nght and
fefi.

10—G. STEERING GEAR INSTALLATION

To install the siéering gear assembly. reverss the pro-
cedure I Par. 10-B. Alter nstalling. Gl ol up o
the level hole,

10—H. STEERING LINKAGE

10-H-1. Checking of Ball Joint

|, Check the dust seal [or wear, Aaw or any damage.
If the dust seal |s defective, this will allow entry of
waler and dust, resulting In ball joint wear,

Replace the dust seal if found defective.

2. The end play of the ball stud is préadjusted at the
factory to be from 0 to 0.20 mm (0 to 0.008 inl
Il it exceeds 0.5 mm (0.02 ), replace the ball joum
i us assembled form,

U
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Fig. 10=13 Ball joamt

I Ball stud 6. Ball zeat

2 Dy seal 1. Spring sal
1 Socker & Spring

4. Ball s 9 Gp

$ Sol rng

10—H-2. Replacing of ldler Arm

After disconnecting the center link from the idler
arm,; the ldler arm can be removed by removing the
nut attaching the idler arm to the brackel
Excessively worn bushes must be replaced. Install the
idler arm to the bracket and center link, and tighten
the nut 1o 5.0 m-kg (40 ft-lb).

10—-H—-3. Replacing of Pitman Arm

After the center link & temoved. the pitman arm can
be removed from the sector shaft by removing the
nut and by wsing the puller (49 0223 &93)

1:4
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Lestall the pivman. srm onto the sector shatt, alipn.
ing the marks of the pitman srm and the sector shall
and tighten the nut. The ughtening torque i1s 15 m-kg
{110 feibl.

10-H~4, Replacing of Tie Hod

The tie rod can be removed from the center Jink and
knuckle arm by temoving the ball joint mut snd using
the ball joint puller (49 0115 B30C) Install the tie
tisd to the center link and steering knuckle

Nete: Whenever the tie rode or ball joints wre re
placed. the toe-in must be reset.

10—-H-5. Greasing of ldler Arm

The idler drmi reguires lubrication only once n 1wo
vears of every 48000 km (30000 miles). Therefore,
no gregsmg 15 necessary within this period.

When lubricating, remove the plog and tempararily
install the grease nipple. Loosen the nut that holds
the Idler amm to the bracket, and then, feed “Lithium
Grease” until new grease appears from the brim of
the bush. After greasing. tighten the put te 5.0 m-ky

{40 frIb). Remove the grease mpple and reinstall the
plug

-

[
F
o

(T1als S 1541 i

Fig. 10—"14 ldler arm

Note. The bull joints for the steering linkage are
filled with lithium grease and are completely sealed
which require no lubrication service.
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Fig. 10-15

Swerne lnkage

1. Sphit pin
Kut

Baill joint
Tie rod
Ball pormt
Drust. seal
Se1 nng
Spindke
Bush

10, Flug

L'l Split pin
12 Nut

{3, Washer

14, ldlgr arm
LY Center link
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10—-i. FRONT WHEEL ALIGNMENT

10=I=I. Inspection before Checking Fromt Whesl
Alignment

Proper alignment of the fromt wheels must be main-

tained ‘in order to ensure steering stability and satis-

factary tire lfe, Before checking or correcting the

front wheel alipnment, the Tollowing points which will

affect steering should be inspected

1. Check the tire inflation and bring o recommended

Pressure

2. Inspect the Trom wheel bearmng adjustment and

correct if necessary.

3. Inspect the wheel and tire run-out and balance.

4, Inspect the ball joints of the from suspenson and

steering linkage for any excessive loosencss,

5 The vehicle must be on level ground and have no

luggage or passenger load.

10—1=2. Toe-in

Toedn ls the difference in the distance between the
front wheels, measured at the front and at the rear
of the nres, the standard 10e1n 15 —4 10 2 mm (-0.16
te 0.08 ).

Check and adjust the toe-in a follows:

|. Raise the front end of the vehicle until the wheels
clear the ground

2 Turning the wheels by hand, mark 1 line in the
center of each tire tread by using & seribing block
3 Messure the distance between the ‘marked lines al
the front und rear of the wheels. Both measurements
must be taken ur equal distances from the ground,

I the distance between the wheels at the rear Is greater
than that at the froni bv —4 to 2 mm {=0.16 to 0.08
in), Il 5 corfecl.

fje vl
| o
B i

8
- &

om0 1B 0 KB

Fig 10-16 Toc-in

I i s found te be incorrect, adjust the tocdn by
loosening the lock nuts and wrming the tie rods.
The tie rods are threaded with right and left hand
threads to provide equal adjustment at both wheels

10—1—-3. Camber, Caster and King Pin Inclination
The camber. caster. and king pin wmclination are not
adjustable

These are set properly in production, and will not be
altered In notmal driving unless the vehicle is nvolved
in 4 serious collision.

Whenever camber caster of king pin inclination s
moved out of its specified angle, check sl parts of
fromt suspension and body alignment.

Il necessary, replace o1 (epair.

10-1-4, Adjusting of Steering Angle

Adjust the steering angle with the adjusting boltg fitted
ontd the pitman drm and the side [rame, so that the
front wheels twrn 43* inward and 31° outward.

SPECIAL TOOLS

49 0118 850C
49 0223 695

Ball joint puller
Pitman arm puller
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BRAKES

MAZDA bl6 15 equpped with 3 tandem master cyl:
inder and @ power brake umit. The fandém master
cylinder 15 so comstructed that the front mnd reas
brakes are independently actuated by il pressure o
rgnated from the independent system, and ihat in
the event of [ailure of one of the brakes, effective
hraking remains on two wheek, thus raising safety.
The power hrake unit 18 & combined vacuum and hy-
draulic unit which utilizes Intake manifold vacuum
and stmospheric pressure 1o provide power-assisted ap-
plication ol vehicle brakes.

The front brake unit are of the disk bruke 1vpe which
assure vou of sull more safety

The rear brake are of drum type with leading and
irailing shoes,

The parking biake is operated by means of & brake
lever and influences both resr wheels mechanically,

11—A. BRAKE PEDAL ADJUSTMENT

11—A-1. Adjusting of Pedal Herght

The standard fitting posibon of the brake pedal js
about 20 mm (0.8 i) from the toe board (insulstor)
as shown in Fig. 11-2. This adjustment s made by
loosening the lock nut and turning the stop lamp
switch After adjusting, tighten the lock nut

11—-A-2. Adjusting of Fres Play

There should alway: be 5 o 15 mm (0.2 (o 0.6 in)
free pedal travel before the compensating port is clog-
ged by the piston cup In the mister cylinder.

To adjust the free play, loosen the lock nut and wmn -

the master cvlinder push rod connected to the brake
pedal. After proper adjustment s obtamed, tighten the
lock nut

11-B. BRAKE MASTER CYLINDER

11-B-1. Removing of Brake Master Cylinder

If it becomes necessary to remove the master cvlinder
for repair or overhaul, proceed as Follows:

| Discormect the Tuid pipes st the brake master cylk
inder outlets,

2. Loosen the nuts that anach the brake master cyl-
inder 1o the power brake umi.

3. Pull the master cylinder straght out and away from
the power brake umii,

Fig. 11—=1 Removing of Brake Master Cylinder

11—B—2. Disassembling of Brake Master Cylinder

1. Clean the outside of the master eylnder thoroughly
and dran the brake Mwd

2. Remove the reservolr from the cylinder

3. Hemove the dust boot from the cylinder

4. Using 3 suitable plier, remove the snap ring and
remove the stop washer

5. Remove the primaty piston. spacer, piston cups,
spring seat and retumn spring from the cylinder

Fig. 11-2

Brake pedal

Master cylnder
Powet brake mmit
Push rod

Retum spring
Stop switch
Lock nui

. Lock nat

. Brake pedal

- o
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6. Loosen the secondary piston stop bolt.

7. Pushing in the secondary piston with a screwdriver,
remove the stop bolt and insert the guide pin in jis
pluce. Then, gradually take out the screwdriver and
remove the secondary piston, spacer, piston cup, sec-
ondary cup, spring seal and retumn spring.

If necessary, blow out with compressed air from the
outlet hole

T T —
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Fig. 11=3 Guide pin

8. Remove the flud pipe fittngs from the cyhnder,
and then remove the check valve and spring.

11—B-3. Checking of Brake Master Cylinder

1. Wash the parts in clean alcohole or brake Muid
Never use gasoline or kerosene,

2. Check the piston cups and replace if they are dam-
aged, warn, softened, or swelled

3. Examihe the cylinder bore and pistan for wear,
roughness ar scoring,

4. Check the clearance the cylinder bore and the piston.
I it & more than 0.15 mm {0.006 in), replace the
cylinder or piston,

Fig. 11—4 Checking of piston cleatamee

5. Ensure that the compensating ports on the eylinder
are open.

Fig. 11-5

: Brake master oylinder

I. Cap

2 O baffle

3. Reservolr

4. Elbow joint bush

v 5. Valve stoppet

6. Pomary cup

7. Washer

8 Stop wino

9. Vil rod

/ 10, Sprng

{ Il Sprng =eut

L1 Secondary cup
13. Secondary cup
14, Secandary pistrm

15, Primary cup

6. Pamury piston

=
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11—B—4. Assembling of Brake Master Cylinder

. Dip the pistons and the cups in clean brake fluid.
2. |t the: check valve on the spring and place them
in the outler hole Install 1he pipe fitting to the cutlet
hole.

3. Insert the retuwrn spring of large coil diameéter into
the cyvlinder.

4_Fit the secondary cup and primary cup onto the
secondary piston so that the flat side of the cup poes
toward the piston.

5. Fit the guide pin into the stop bol hole and wnsen
the secondary piston assembly together with the spring
seal nto the cyhinder,

b, Push the secondary piston as far as it will go, remeve
the puide pin and Install the stop bolt.

7. Fit the primary cup onto the primary piston 50 thal
the Mat side of the cup goes townrd the piston

B, Fit the secondary cup onte the primary piston,
with the cdge side of the cup facing the secondary
plston.

9. Insert the return spring of small coil diameter and
the primary piston assembly with the spring seat.
[0. install the stop washer and -snap ning.

Note: Make sure that the pston cups do not cover the
compensaling ports.

1. Install the reservoir.
12, Install the dust boot to the cylinder.

11-B—5. Installing of Brake Master Cylinder
To lnstall the master cvlinder, earry out the removing
operation in the reverse order. After installing, bleed
the brake system, refermng 1o Par. 11—G—1.

11-C. POWER BRAKE UNIT

11—C—1. Checking of Power Brake Unit on Vehicle

I, Road test the brakes by making a brake applica-
tign at about 30 km (20 iniles) to determine If the
wehicie stops evenly and quickly. I pedal has o spongy
feel when applying brakes, air may be present in hy-
dradlic system. Bleed the system as described in Par.
11-G-1.

2 With the engpne stopped and (ransmussion in neu-
tral, apply brakes several umes to deplete all vacuum
reserve in power brake unit. Depress hrake pedal, hold
light-fuot pressure on the pedal and start the engine.
If vacuum systém is operating, pedal will tend to fall
away under foot pressure and less pressure will be re-
guired to hold pedal in applisd position.

If no action (2 lelt, vacuum system is not funciioning.
3 Stop the engine. Again deplete all vacuum reverse
in system. Depress the brake pedai snd hold foot
pressure on the pedal. 17 pedal gradually falls away
under foot pressure, hydraulic system is leaking inter-
nally or externally.

4. Start the engine with brakes off and transmission
in neutral. Run the engine to medium speed and turn
of f imition switch. Immediately close throtile,

This build up vacuum. Wait no less 90 seconds, then
try brake action. Il not vacuum-assisted for two or
mare applications, vacuum check valve is faulty or
there is a leak in vacuum system.

11-C-2. Remowving of Power Brake Unit

1. Disconnect the fluid pipes at the brake master ¢yl
inder outlets.

2. Disconnect the vacuum hose at the power brake unit,

~
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3. Dnsconnect the push rod from the brake pedal by
removing the split pin-at the fork end.

4. Loosen the nuts that attach the power brake umit
to the dash panel

5. Remove the power brake unit and master cyvlinde
assembly From the dash panel, being careful pot o
allow brake fluid to drip on exterior paint.

11-C—3. Disassembling of Power Brake Unit

1. Remove the master cylinder and the check valve
from the power hrake omr

2. Place: the power brake umit i a vise with push
od up. Clamp the oniv fumly on the: Mange.

3, Seribe a mark on the bottom center of the front
and vear shells o facilitale reassembly.

4. Remove the boot.

Fig. 11—7 Removing of boo)

5. Attach the wrench (49 6500 090) to the studs of
the rear shell as shown in Fig 11-8. Rotate the
rear shell clockwise 1o unlocked position.

Loosen the rear shell carefully as i is springloaded

Fig. 11=8 Removing of mar shell

6. Lift the rear shell and plate snd valve body, valve
vod and plunger assembly fromi the unit, Then, re
move the return spring.

7. Remove the plate, valve body, valve rod and plung-
er assembly from the rear shell,

Fig. 11-10 Removing of plite and valwe body sssembly

Note: Do not remove Lthe rear seal from the rear shell

unless seal w5 defective and the new seal is available,
To remove: the rear seal, support the rear shell and
drive out the rear sedl with a punch or a screwdriver.

%, Remoie the diaphtagm from the plate and valve body,

N

Fig. 11=17 Removing of diaphragm

9. Removeé  the air silemcer with the air fiter from
the plate and valve body. being careful not to chip
plastic

10. Press in on the valve rod 1o remove the valve te-
tainer key. Remove the valve rod and plunger assembly

11 -4
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Fig, 1112 Removms & romainee key

N X

Fig. 11-13 Removing of valve rod and plunger

Note: The valve rod and plunger are serviced as an
assembly only.

1. Press the reaction disk out of the valve body
12, Bemove the push rod

13. Remove the front seal from the [ront shell of
nEcessary.

11—C—4. Checking of Power Brake Unit

{. Inspect the all rubber parts. Wipe free of fluid and
carefully inspect each rubber part for cuts, nicks or
other damage.

2. Check the plate and valve body for cracks, distor-
tion, chipping und damaged seats.

3, Inspect the reaction disk for deteroration of rub-
ber

4, Check the valve rod and plunger for all seats to
be smooth and free of nicks and dents. Replace with
a new one Il defective.

5. Inspect the front and rear shells Tor scratches, scores,
pits, dents or other damage.

6. Check the disphragm for cuts or other damage.

11-C-5. Assembling of Power Brake Unit

|. Apply the power brake lubricant to the inner sur-
face of fube section of the plate and vaive body and
1o the surfaces of the valve rod and plunger,

2, lnsert ‘the valve rod and plunger assembly into the
tube section of the plate and valve body.

3. Press down on the valve rod and alien the groove

it :5

in the valve plunger with the siot of the valve body.
Inzert the retaine key

4, Install the diaphragm on the plate and valve body
making certain the diaphragm Is seated 1 the groove
5. Assemble the air filter and the air silencer over the
rod and position wn the valve body,

6. Apply the power brake lubricant liberally to the
entire surface of the reaction disk and mstall the re-
sction disk into the plate and valve body

7. Cost the outer bead of the diaphragm with the
power bruke lubricant where It bears against the outer
rim of the front and rear shell 1o gid in assembly.
& Apply the power brake lubricant to the s¢al in the
rear shell and carefully puide tube end of the plate
and valve body, through the sesl in the rear shell,
9. Install she plate and valve body into the front shell,

Fig. 11=14 Push rod

10. Apply power brake lubricant to the push rod and
instzll the push rod through the from of the plate
and valve hody

1. Install the return spring.

12, Install the rear shell dssembly by Gsing the wrench
(49 6500 090) to rotate the front shell counter-clock:
wize until scribe marks align.

Notwe: Press the fromt shell down firmly, maintaming
g pressure until the shell flanges are fully locked,

I3, Install the boot down ugainst the rear shell.
4. Install the master cylinder.

11—C—6. Installing of Power Brake Unit

Install the power brake umit in the reverse order of
removing. After installing the unit. bleed the hydraulic
system according to the procedure described In Par
11-G-1.

11-D. FRONT BRAKE

11-D~-1. Replacing of Disk Brake Shoe

The hning should be inspected whenever the wheels
are removed for any reason (tire rotstion, ete.)

The shoe and lining should be replaced, if the thick-
ness of the shoe and lining i 8.0 mm (0.315 in) or
less due to wear, To replace the digk brake shoes,
proceed as follows:

1. Jack up the vehicle and remove the front wheel,
2. Remove the fasteming chips and remove the stop
plates.
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3, Attach a vinyl pipe to the bleeder screw and sub-
merge other end of the pipe into plass jar containing
brake Muid,

. Open the bleeder valve and press the pision ino
the cylinder with the expanding tool (49 0221 G00R)

43 w2

Fig. ¥1=18 Pressing of pstun

7, Tighien the bleeder screw and remove the vinyl
pipe and the tool

g. Install the new brake shoes.

9. Refir the snu-rattle spring, caliper, stoppers and
fastening chips.

10, Install the wheel and tghten the bolis 1o 9.0
Fig. 11-16 Removing of stop plates m-kg (70 ft-lb).

3. Remove the caliper and anti-attle spring 11—-0-2. Removing and Disassembling of Caliper

|. Raise the vehicle and remove the wheel

2. Disconnect the brake fluid pipe from the caliper.
Plug the end of the fluld pipe lo prevent entrance
of dirt and loss of Muid.

3 Remiwe the calipst from the brake disk, referring

to Par. 11=D-1.
4. Clean the cutside of the coliper and remove the
boor.

5. Place # wood m the caliper pit in order to avoid
damage, graduwally blow compressed air from the fluid
pipe hole and remove the piston.

Fig. 1117 Removing of calipes

4. Remove the shoes

Fig. 11-18 Removing of shoes Fig. 11-20 Removing of piston
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6. Remove the piston seal from the cylinder.

Fig. 11-21 Removang of mston seal

11--D~-3. Checking of Caliper

|. Before checking, wash all parts in clean alcohol
ar brake fluid MNever use gasoline or kerosene.

Blow out the fuid passages in the caliper with com
pressed air.

2 Check the cylinder bore and piston for scorng.
scratches or sust, I any of these conditions is found.
replace with new piston or caliper.

Minor damage can be chiminated by means of polishing
with crotus cloth.

3. The piston seal and dust boot should be replaced
with new ones every tume repair work is carmed oul
on the brake caliper.

11-D-4. Assembling and Installing of Caliper

1. Apply clean brike fuid to the cylinder bore and
piston,

2. Instull the piston seal

3. Install the piston carefully into the cylinder
bore.

Fig. 11=22 Installing of piston

4. Fit the boot to the caliper.
5, Install  the caliper in  the
rEmaving.

6. After insulling, bleed the brake lines. refernng
to Par, 11-G-1

reverse arder of

| S |

11-D-5. Removing of Brake Disk

Before removing the hrake disk, check the lateral
mun-out of the brake disk. as detailed in Par 11-D—6&
| Rame the vehicle and remove the wheel

2 Remove the baolts atiaching the caliper ussembly
anil remove the calipes assembly from the brake disk,
3. Remove the grease cap, split pin, set cover and
bearing adjusting nut,

4 Remove the thrust wiasher and outer bearing Irom
the wheel hub

5_Slide the wheel hub and brake disk assembly off
the spindle.

Fig. 11-23 Removing of lmb md disk assambly

6. Place the wheel hub and brake disk assembly in the
vise equipped with soft jaws.
7. Mark the position of brake disk and wheel hub,

e

Fig. 11=2a Appiving of denuficanon marks

§. Remove the attaching bolts and separate the brake
disk from the wheel hub. Do not drive it off.

11-D—6. Inspecting of Brake Disk

Inspect the friction surfaces of the disk and recon-
dition if they are scored, scrached or rusted

Check the lateral run-out of the disk with & dial i
dicitor. as shown in Fig. 11-25. Il the run-our is
more than 0.068 mm (0.0024 mn), refsce the disk.

Note: Make certain that the wheel bearings are carrectly
adjusted and the disk is fitted securely on the hub,
before checking the tun-out of the disk.
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Fig. 11-26 Checking of disk mn-gul

When refacing the disk. remove only so much mare-
nal a5 55 necessary 10 clean up the disk.

The thickness of the disk after refacing must pot be
less than 11 mm (0.4337 inl.

Fig. 117=26 Checking of disk thivkness

11—=D-7. Installing of Brake Disk

Carry out the removing operation in the reverse or-
der. After mstalling, adjust the bearmg preload, as
mstructed . Par. 12-F—4.

11-E. REAR BRAKE

11—E-1. Removing of Aear Brake Shoes

|. Raiss the wehicle and remove the wheal.

2. Remove the drum attaching bolts and bt them
into the tapped holes and screw thetn in evenly to
force the drum away from the axle shaft Mange.

3. Remove the brake shoe return springs.

4. Remove the brake shoe retaiming spring and pude
pin by compressing the retaining spring and turning
the guide pin 90 degrees.

5. Remove the brake shoes

t. Disengage the purking brake cable from the oper-
ating lever on the brake shoe

11—-E—2. Inspection of Rear Brake

a. Imspection of brake drum
[nspect the brake drum and recondition if it is rough or

scored, Check the out of roundnest with & dial indicat-
or. IIit is 0.15 mm (0.0059 in) or more, 1eface the drum.
When refacing the dram. remove only so much material
as'ls necessary to obtain a smooth surface on the drum.
[xy not reface more than 1.0 mm (0.039248 in). The stand-
ardd inner diameter of the drum is 200 mm (78741 1n).

b, Inspection ol brake linings

1. Inspect the brake linings and replace with new
parts if the linings are badly bumed or wom,

2, Examine the lining contset pultern. For inspee-
tion, chalk the entire inner surface of the brake
drum and slide the lining along the chalked surface.
The lming should show 4 uniform contact across the
entite width, extending from toe to heel,

Shoes having sufficient lining but lack ol contact
should be ground properly.

3010 onl or gresse ks evident on the lining, wash off
o1l or grease in o suitable solvent.

Then, correct the cavse of leakage. However, if the
liming is saturated with oll or grease, replace it.

c. Inspection of wheel cylindery

Examine whether the exterior of the wheel evlinder
boots Is wel with brake fuid, Exeessive amounts of
Muid at this point Indicates leakage past the piston
cups. Therefore, the wheel cylindar must be overhauled.

d. Inspection of brake lines

Inspect all brake lines for leakage with the foor
brake apphbed. Check all brake pipes; hoses and con-
nections for signs of chafing, detenoration or other

damage

11—E=3. Installing of Rear Brake Shoes

|. Lubricate the adjusting screw threads, mating sur
faces of the shoes and backing plate edges with a
small amount of grease,

2 Install the eve of the parking brake cable onto
the parking brake operating lever installed fo the
rear side shoe.

3. Installing the operating strut between the slots of
the shoes, engage the brake shoes with the slots in
the adjusting screw and the wheel cylinder piston.
4. Hold the brake shoes to the backing plate with
the retaining $prings and pins.

Fig 11-27 Rear brake

8
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3, Install the shoe relum sptings

6. Sand the linings Hghtly o remove any Lrace: of
ditl or grease,

7. Install the brake drum to the axie shar flangs
and tighten the ataching bols.

%, Apply the brake pedal seversl times and adjust
the brake, as instructed in Par. 11-E—4.

9. Install the wheel

11—-E—4. Adjusting of Rear Brake

I, Jack up the vehicle until the wheels are free to
turn.

2. Remove the adjusting hole covers from the backing
plate,

3, Be sure the parking brake fever is fully released
4. Insert a screwdriver into the star wheel of the ad-
juster and turn the star wheel toward the smow di-
rection marked on the brake hacking plate until the
wheel s locked. Then, back off the star wheel 5 notches
Which will obtain & brake shoe clearance is 0.1 mm
(L0004 in).

Fig. 11=2B Adjusting of rear brake

5. Repeat the above pdjustment on each wheel. The
adjustments must be equal at all wheels.

6. Install the adjusting hole covers in the backing
plate.

11—F. WHEEL CYLINDER

11—F—=1. Remuving of Wheel Cylinder

I, Remove the brake shoes, as described m Par 11-E-|
2. Disconnect the brake fluid pipe at the wheel cylinder.
Plug the end of the brake fluid pipe.

3, Remove the nuts attaching the whee| cvlinder to
the backing plate. Remove the wheel cylinder.

11—F—2. Disassembling of Wheel Cylinder

I. Remove the dust boots and pistons from the both
ends of the cylinder.

2 Press in the piston cup and force oul the piston
cups, filling blocks and return spring,

11—F=3. Checking of Wheel Cylinder
1. Wash all parts in clean aicohol or brake flud

19

MNever use gasoline or kerosene,

2 Examine the cvlinder hore and pistons for wear
roughness o1 SCOFNE-

3, Check the clearance between the cylinder and pision.
If it i more than 0.15 mm (0.006 ), replace with
new parts,

4. Inspect the piston cups for wear, soflening. swelling
and other damage. 1f any of these conditions exists,
replace the cups,

Fig. 11-29 Wheel cylmder

1. Valve 5. Bistan cup
2 Bleeder 6. Pistan

3 Cap 7. Dust boot
4 Seat & Filling block

11—F—4. Assembling of Wheel Cylinder

1. Apply clean brake fluid to the cylinder bore, pistons
and piston cups.

2. Install the piston cup in the cylinder with the flat
side outward.

3. Install the filling block, return spring, filling block.
piston cup and pistons in sequence.

4. Install the dust boots

11—F=5. Installing of Wheel Cylinder

| Install the wheel cylinder to the backing plate and
connect the fuid pipe,

2. Install the brake shoes and the drum, as described
in Par. 11-E-3.

3 PBleed the brake lines as detaled in Par. 11-G-=2.

11-G. AIR BLEEDING

Wheneve: the wheel cylinder or master cylinder s
overhauled, or air enters the system, air bleeding musi
be carried out, The comrect sequence of bleeding s to
bleed master cylinder first and either front o rear
wheel ¢ylinder second

Note: During bleeding operation, the reservoir of the
master cyvlinder must be kept at least 3/4 full of the
brake Nuid

11-G—1. Bieeding of Master Cylinder and

Front Wheel Cyhnder
|. Remove the bleeder valve cap and connect a vinyl
pipe to the bleeder valve. Submerge the other end
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of the pipe in the brake fluid in o glass jar

2. Open the bleeder valve. Depress the brake pedal
o full stroke and allow it %o return slowly,
Continue this pumping action until it bubbles cease
1o appear it ‘the jar

Fig. 11-30 Air blesding

3. When bleeding operation 15 completed, close the
bleeder valve, temove the vinyl pipe gnd fit the cap
to the bleeder vaive.

11-G—2, Bleeding of Rear Wheel Cylinder

. Depress the brake pedal several times quitkly,
And then, with the brake pedal depressed, open the
bieeder valve 1o expel the air. Close the valve before
releasing the pedil

2, Repeuat above operation until the brake [luid is
expelled In a solid stréam, without sny air bubbles.

1i—H. PARKING BRAKE

11—H-1. Adjusting of Parking Brake

The service brakes must be properly adjusted before
adjusting the parking brake.

Adjust the length of the front cable with the adjusting
nut on the rear end of the front cable <o that the brake
is locked when the parking brake lever is pulled 2 o
3 notches. After adjustment, apply the parking brake
several umes; then release and make sure that the
rear wheels rowe freely wathout draggng

SPECIAL TOOLS

49 6500 090
49 0221 600B

Wrench
Expanding tool

1o
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Fig. 12=1
Front wheel

1. Wheel cap

1 Bearmg (inner)
3. Wheel hub

4. Beanng (oculer)
5. Hub cap

t. Split pin

7. Set cover

8 Nul

9. Washe:

10. Wheel Bolt

11. Disk wheel

12 Balance weigh!
13 Coliper

14. Dusk plate

15 Front damper

16, Oil seal

I7 Mounting adapter
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Fig. 12-2
Rear wheel

|. Backing plate
2. Brake drum

1 Wheel balt

. Rear axle shaft
Bearing spucar
Bearing roiaines
Wheel cap
Boly

., Disic wheel
10, Balsnoe weight
11. Whe=l cvhnder
12 Holder

13, Operation strut
14, Beanng collar
15. Oil sesl

16 Bearing

17. Adiusting “shim
1E. Balt

19. Cover

20. Adiuster

o @ s
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WHEELS AND TiRES

12—A. INFLATION OF TIRES

Maintenance of correct Inflation pressure is one of
the most important elements of tire care.

Excessive inflation pressure will cause:

l. Hard tides

2. Damage to hre carcass

3. Poar traction

4. Premature tread wear m center of tie

Low mflation presure will cause:

. Hard steenng

2. Rapid and uneven wesr on the edges of tire tread
3. Increased cord fatigue or beoken tire cords

4. High tire temperature

5. Blow outs

Check the inflation pressure wath a reliable guge when
the tires are cold.
The standard pressure is as follows:

Less tha LD kmifh Maore than 100 km/h
I (60 male/h) | (60 mike/h)

Fron1 | 1.5 kgfan? (21 Ibjm?) | 1.7 kglem? (24 Ibjin?)
Rewr | 1.5 kpam® (21 Ihfin2) | L7 kg/em? (24 1b/in?)

After checking or inflating the pressure, place the
valve cap back on and tighten by hand. 1L helps to
maintain  the air pressure in the tires in case of any
valve lesk and keeps dust and water out of the
valve.

12—-B. TIRE ROTATION

To equalize wear and make a set of tires last longer,
it is recommended that the tires be rotated, as shown
in Fig. 12-3, every 6,000 km (3.000 miles).

When rotating the tires, check for signs of abnormal
wear and bulging and any stone, nal. glass, etc. should
be removed.

Fig. 12-3 Tire rotation

12—-C. CHANGING OF WHEELS

I Remove the wheel cap and loosen the wheel attach-
ing bolts. All bolts are nght handed screws which
are loosened by turning counter-clockwise.

2, Jack up the wvehicle until the wheel clears the
ground.

3, Remove the wheel attaching bolts and change the
wheel.

1273

4, Install the wheel attaching bolts and alternately
tighten the diametrically oppasite bolts until the wheel
closely touches the hub flange

5, Lower the vehicle and firmly tighten the bolts
to o torgue of 9.5 m-kg (70 f-ib),

6. Refit the wheel cap.

12-D. WHEEL AND TIRE RUN-OUT

Wheel and tire should be measured for both radial
and lateral run-out. The radial run-out is the difference
between the high and low points on the tread of
tire: while the lateral run-out is the wobble of the
whesl.

To measure the radial run-out, apply a dial indicator
against the center rib of the vre tread and rowte
the wheel slowly. This measurement should not exceed
2.0 mm (0.08 in).

To measure the lateral run-out, position a dial indi-
cator agamst the side of the tire. The reading of the
mdicator should be within 2.5 mm (0.10 ),

12—-E. WHEEL BALANCING

The allowable unbalance is 360 cm-gr (5.0 in-0z),
which is less than 20 o (0.7 o¥) at the rtim.
Excessive wheel unbalance causes shimmy at high speed.
If unbalance exceeds 360 cmegr (3.0 in-oz) or when
a tire is disassembled for repair, the nre and wheel
assembly should be stancally and dynamically balanced
with a wheel balancer in accordance with the manu-
facturer’s instrucuons.

12—F. FRONT WHEEL BEARING

12—F—1. Checking ol Front Wheel Bearing

To check the fromt wheel bearings, rase the vehicle
with 3 jack unul the wheels clear the ground

Grip the tire and shake it sideways. If considerable
play 15 noticed, this indicates that the bearings are
rough.

Fig. 12—4 Checlang of from! wheel besring

When disassembled, check the wheel bearings for pits,
brinell marks or any damage. 1T any of above con-
ditions exists, replace with new bearings.
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12—=F=2. Removing of Front Wheel Bearing

| ‘Ralse the vehicle until the fromt wheels are free
of the ground.

2. Remove the wheel cap and whesl,

3, Remnove the bolts attaching the caliper assembly
and removeé the caliper assemhbly from the brake disk,
4 Remove tho grease cap, split pin wmd bearing ad:
jukling it

5. Remove the thrust washer and outer béanng from
the hub

0. Stide the hub and brake disk assembly off the
spindie

7. Remove the oil seal and inner bearing from the
wheel hub

8. Drive out the bearing ouler raves, using a brass
drify i the slots provided for this purpose.

12-F-3. Installing of Front Wheel Bearing

Install the wheel bearing in the reverse order of re
moving, with care taken on the lollowing points:

I. Clean the bearings thoroughly and repack them
with lithium grease. Do not overpack.

2. Fill the hub caviry wath lithium grease.

3. Adjust the bearing preload as mstructed in the
following paragraph.

12—F-4. Adjusting of Front Whee! Bearing

The wheel bearing preload s adjusted by the adjust
ig nut, Adjusting procedure |5 as follows:

I, Check the bearing preload by hooking 2 spring
scale In the wheel bolt hele on the hub.

Fig. 12=5 Checking ol béanng peeload

2, Pull the spring scule squarely dnd ifake o rending
on the scale when the bub siarts o tum. This read-
ing should be 04 to 0.9 kg (0.9 to 2.0 Ibl

3. Tighten the adjusung nut until the correct read-
Ing 15 obuaned.

4. Fit the set cover onto the sdjusting nut and align
the slots of the set cover with the hole of the spin-
dle. Install the split pin

12—-G. REAR WHEEL BEARING
Serviving the rem wheel bearings b explained in Pa
A

Fig. 12-6

Front wheel huh
seembly

1. Grease cap

. Split pin

Set coves
Adjusing nut
Washer

sk plawe
Drugt plate
Cuter bearing
. Wheel hub
10, lrmer bearng
Ll 04l el

1L Duat cover

85 -1 0% bh e b b
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Cap

Mountng rubber
Paaring

Seal

Spring seal upper
Rubber sgat opper
Adjusting plate

Fig. 13—1 Fronl suspension
& Dust sedl ring
9. Bool
10, Rubber seat lowe:
[1. Cotl spring
12 Front shock absarber dssembly
13. Knuckle arm
14, Rubbee bush

15, Dust w=sl
16, Szt ring
17, Ball jamt
18, Plug

19. Arm
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Fig 13-2 Rear suspension
I Rear shock absorbesr gasemblyv 6, Gromet 11. Adjusting shim
2. Caul spring 7. Sev plate 12, Upper fink
3. Lateral rod K Sprng seal upper 13. Lower link
4. Rewner 9. Rubber sean
5. Rubber bush 10, Bound stopper
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SUSPENSION

The Dront suspension & of double action shock ab-
sorbers Imtegrally made with eazch steering knuckie.
coll springs, suspension arms and stabilizer bar.

This front suspension does not require Jubncation,
except the lower ball joints which are prowided with
plugs o attach grease fittings when required

The toe-in can be adjusted, bul the camber, casier
and king pin inclination are set during production,
-and can not be allered.

The rear suspension 15 of a fourdinks lateral god, coll
springs and De Carbon type shock absorbers

13—A. FRONT SHOCK ABSORBER

13-A-1. Remowving of Front Shock Absorber

1. Jack up the vehicle until the front wheels sre clear
of the ground and remove the front wheel

2. Remove the three nuts attaching the mounting
robber to the frant fender aprom,

Fig. 13—3 Removing of three nub

3 Disconnect the brake pipe from thé reservoir tube.
Plug the end of the brake pipe to prevent leakage of
the fluid,

4 Remove the bolts attachung the caliper o the dust
cover and remove the calper.

5. Remove the hub grease cap, split pin, sef cover
and bearing adjusting nut from the steering knuckle
spindle.

6. Remove the wheel hub and brake disk assembly
from the steering knuckle spindle.

7. Remove the two bolts attaching the front shock
absorber o the sieering knuckle arm,

Fig. 13—4 Removing of two baolt

13: 3

8. Remiove the shock absorber.

Fig. 13—5 Removing of shock absorber

9, Hold the shock absorber in a vise

|0, Using the coil spring holder (49 0223 640A and
49 (0223 641), compress the coll spring.

I1. Hold the upper end of the piston rod with 2 spanner
and then remove the lock nut.

Fig. 13-6 Removing of lock nul

12, Remove the mounting rubber, bearing, rabber seal,
spring seat upper, rubber seat upper, adjusting plate,
seal ring, dust boot, cail spring and lower seat in
that order.

-
-

Fig. 13=7 Fronl thock absorber

m&uﬁ

e §

o

|, Shock sbworber 6 Beanng

2 Rubber seat lower 7, Dust seal ring

3 Coll spring B. Spring seat upper,

4. Mounting rubbes rubber seat uppet, sdjusting
% Rubber seal plate and bool
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13-A~2. Disaszembling of Front Shock Absorber
|. Using the eap nut wrench (49 0259 TO0) remove
the cap put and seul from the reservonr ube.

——
a

42 0256 700

Fig. 13-8 Removing of cap nut

2. Remove the "O7 ring mstilled on the piston rod
guide with a suitable tool.

Fig. 138 Removing of 07 nng

3. Pull out the piston rod assembly from the pres-
sure tube.

4. Remove the piston rod gulde, back up ring, stop
per and stopper guide from the piston vod,

5. Hold the upper end of the piston rod ln g vise,
being careful to protect it with slumimum plates, and
remove the pistoh nut.

Fig. 13-10 Hemoving of piston nut

6. Remove the washer, centering valve, rellef valves,
piston. check wvalves, check valve springs and the
washer from the piston rod in thar order.
7. Remove the piston nng from the piston,

Fig. 13-11 Removing af piston rmg

8 PRemove the pressure tube from the reservior tube.
9. Remove the base valve assembly from the pres-
sure tube.

10. Remove the bolt and nmut of the base valve as
sembly, and remove the valve seat, rellef valves, base
valve casing and rellef valves.

13—A-3. Checking of Front Shock Absorber

l. To test the shock absorber, hold the shock ab
sorber In an upright position and work the piston rod
up and down in its full length of travel. four or Tive
times. If a strong resistance is [elt duc wo hydrauhc
pressure, the shock sbsorber i3 funcuioning properly.
If no remstance 15 felt or there s o sudden free
movernent in travel, the shock absorber should be
repaired.

If excessive amount of fliid is evident on the exteri-
or of the shock shsorber, the shock absorber should
be repaired.

2. Check the coil spring for signs of [atigue, crucks
or any damage.

‘3. Check the mounting rubber for weakness at the

rubber cushion; roughness or damage al the beanng,
and damage of the belts.

4. Check the reservior tube for fluid leak or defor-
mation and check the steenng knuckle for crack.

§. Check the piston rod for wear. The piston rod

Fig. 13-12 Checking of piston Tod diameter
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dizmeter should be more than 1994 mm (0.785 inl.
The standerd diameter = 200 mm (0788 in)

6. Check the run-out of the piston rod by supporting
both ends of the piston rod on ¥V blocks and apply-
ing a dial indicator, The permissible rum-out is under
0.1 mm (0.004 in).

Fig, 13—13 Checking of mn-out

7. Check the contact surface of the piston with the
theck valve and the relief valve for wear or damage,
If excessive wear or damages are found, replace with
i new one.

8. Check the piston ring for wear or damage.

9, Check the relief valve and the ¢heck valve for wear,

damages and flatness,

Thickmess & number Flurn=a

Relief vadve | O.20 e (0008 ind x 5| Livas thoin 0,02 i (0.0008 10}
Centering valve | 010 mm (00004 x |
Check valve: | 0,25 mm 10000 bind w | | Bess ahan 8202 e (0 DODE i)

10. Check the check valve spring for signs of [atigue
or damages

11. Check the run-out of the pressure mbe,

The permissible run-out is under 0.2 mm (0.008 in).

Fig 13-14 Chmm; of un-out

12, Check the inner diameter ol the pressuré tube.
The inner diameter of the tube should be less than
30.07 mm (1,184 in),

13. Check the cap nut and seal for damaged threads,
and check the lip of the oil seal for wear or damages.
If necessary, replace with 3 new one.

13:5

I4. Check the rod mnde for wear or damage.
15. Check the base valve casing, tension valve com-
pression valve and washer for wem or damages.

| Theckaem x narnber . Flatnen
Temuoo valve | 010 mm (0O n)xd] T ——
Compresiinn vabve | (030 mm (0008 m) xS
Weshes 050 o (0020 in) x 1| Les thae 067 rm (0.0008 in)

13-A~4. Assembling of Front Shock Absorber

I Insiall the piston fing 1o the piston.

2 Place the top end of the piston rod in a vise, being ca-
reful 1o protect it with alummum piates, and mstall the
washer, check valve spning, check valve, piston, three re-
lief valves, centering valve, two relief valves and washer.

Mote: The piston should be fitted by making the
constant orifice side face toward the upper end of the
piston rod.

Fig. 13-15 Piston assembly

L Wut 6. Washe:

I. Rebef walve 7. Centering valve
3. Pision E. Piston nng

4. Check valve 9. Washer

§. Check valve sprmg

3 Tighten the piston nut to 1.5 m-ke (10.0 frib),
ensuring that the check valve and check valve spring

ars properly positione.

Fig. 13~16 Tighteming of piston nut

4. Punch two positions of the threads between the
piston nut and the piston rod with a punch to prevent
loosening of the piston nut as shown in Fig. 1317
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Fig: 13—-17 Applving of punch

5. Fit the four tension valves onio the bolt and in-
stall i mto the base valve casing

6. Fit the five compression valves, washer and nut
to the base valve casing and ughten the nut to 0.15
m-kg (1.0 felb),

Fig. 1318 Basc valvwe assembly

1. Bole 4. Mut
2, Relief vulve 5. Valve seat
5. Base valve casing &, Relel valve

1. After tightening the nut, punch the center of the
bolt with & punch

8. Install the stopper guide, stopper. back up nng
and the piston rod guwide mto the pressure: ube:

9. Install the wwo oil stop nngs onto the bottom
side of the pressure tube, as shown in Fig 13-19
10, Insert the piston sod assembly into the pressure
tube from the bottom side and install the base walve
agiembly nto the bottom of the pressure (ube,

e | 3=
| TN L 3En

i:.n:‘:;:;p-

Fig ¥3—-19 [ostalling of oil stop rings

L1, Insert the pressure tube assembly mto the reser
vior tube

12, Fill the teservior tube with shock absorber fud
The capacity of fuid should be exactly 245 cc (0.52
.S, pint, 0.43 Imp. pint),

Fig. 13—20 Fllling of shock shsorber Muid

I3, Apply gresse to the lip of the oil seal. Install
the 0" ring and insert the cap nut slowly onto the
piston rod.

14, Tighten the cap nul temporarily, ensuring tha
the piston rod is extended to its maximum length,
with the hook wrench (49 0259 702),

49 258 702

Fig. 13-21 Tghtening of cap nut

Tighten the cap nut to 3 terque of 5.5 m-kg (40 fr-

P - il e

Fig. 13-22 Tighting nr_cnp i
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Ib), with the sap nut wrench (49 02359 700), after
the piston 18 lowered,

Note: The cap nut s tightened in this condition to
raise the air pressure remaining within the reservaoir
tube.

13—-A~5, Installing of Front Shock Absorber

Install the front shock absorber in the reverse order
of removing, noung the following points.

1. Adjusr the vehicle hewght by using the proper come
bination of the coll spring and adjusting plate

The coll springs are available in three sizes secording
to the strength of the springs

Coil spring  lentificition

Load required 10 reduce coll spang lengih
Mark from 352 mn (13.86 in) to 194 mun (7,64 m)
| dot 181 —289 kg (619 —a63T Ib)
2 dots 289 —196 kg (63T —653 Ib)
3 dows 296 — 304 kg (653 —670 I}

If possible, use springs with the sume identification
mark on both sides.

2. When installing, use vegetable grease for the inter-
for of the rubber bushes.

13—BE. SUSPENSION ARM ASSEMELY

13-B-1. Removing of Suspension Arm Assembly

I, Remove the fromt shock absorber. referning 1o Par.
13—-A-1

2. Remove the suspenston arm attaching mut from the
rod on the front cross member, and remove the front
suspension arm assembly.

Fig. 13-23 Removing of suspension arm

13—B-2. Checking of Suspension Arm

. Check the lower arm and knuckle arm for any crack
or damage.

2. Check the rubber bushes for weakness, wear or dam-
age. If necessary, replace with new anes.

13—-B-3. Installing of Suspension Arm
Install the suspension arm, referring to Par. 13-B-1
and 13-A~1

13 : 7

13—C. BALL JOINT

The ball joints for the suspension arm are made main-
tenance free for 48,000 km (30,000 miles) and there
fore. require no greasing during this period,

When greaseing becomes necessary, supply Molybdenum
Disulfide Lithium Grease 1o the ball joints, proceed-
ing as follows:

I. Remove the plug from the ball joint and tempo-
rarily install the grease nipple.

2. Feed Molybdenum Disulfide Lithium Grease through
the nipple until the grease begins to flow freely from
the dust seal or the dust seal begins to ballon.

3. Remove the grease nipple and reinstall the plug.

Note: Never use multipurpose grease o chudsis grease.
Il amproper grease is used, this will deteriorate the
durability of the mechanism,

=

= -
".,H ! _&}:‘a )
Gy o)

Fig. 13-24 Bull joint

l. Knuckle gm 3. Ball jomt assembly
2. Nui & Arm

3. Dust seal 7. Plug

4. Sel ring

13-C—-1. Checking of Ball Joint

|. Check the dust seal for wear, flaw or any damage.
If the dust seal is defective, this will allow entry of
water . and dirt, resulting in ball joint wear.

2. Check the revolving torque of the ball stud. To
check, hook the spring scale m the hole of the knuckle
arm for connecting the tie rod and pull the spring
scale until the ball stud starts to turn. The reading of
the spring scale should be 6 to 11 kg (13.2 10 22.3 Ib).
If it is less than 6 kg (13.2 |b), replace the ball joint
in its 3ssembled. form.

13—C—2. Replacing of Ball Joint

If it becomes necessary 1o replace the ball joint, pro-
ceed as follows:

1. Remove the suspension grm assembly as described
in Par. 13-B-1.

2. Remove the ball joint nut and remove the ball joint
and suspension srm from the knuckle arm.

3. Remove the ¢ei ring and the dust bool [rom the
ball joint.

4, Lsing the ball joint remover and installer (49 0259
E60), press the ball joint out of the suspension arm.
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Note: Before pressing oot the ball joint, clean the
ball joint and suspension arm s0 44 not to damage the
meunting bare of the suspension arm,

p

Fig. 13-25 Remowing of hall joint

5, Clean the mounting bore of the suspension arm snd
apply kerosene.

6. Press fit the ball joint to the suspension arm with
the ball joint remover and Installer (49 0259 =60)

Note: [f the pressure necessary o press In the ball
joint is less than 1.500 kg (3300 lb). the suspension
arm should be replaced.

4 (252 B9

Fig. 13-26 Instslling of ball Joint

7. Instail the ball jomny and suspension arm o the
knuckle arm and tighten the nut to 6.5 m-+kg (50 fib).
13—D. REAR SUSPENSION

13—D-1. Removing of Rear Shock Absorber

I. Remove the nuts attaching the upper end of the
shock absorber from the lugeage compattment.

7. Remove the nut from the lower end of the shock
absorber.

3. Place the jack under the rear axle housing and ratse
the vehicle.

Then, place & stand umder the trame side rail

4. Graduslly lower the jack under the rear axle housing
and remove the resr shock absorber

Fig. 13-27 Rrmoving of rear shock absarber

13—D~2. Disassembling of Rear Shock Absorber

I. Apply the idenufication mark on the rear shock
absorber before 5 disassembled.

2 Hold the shock absorber in 2 vise

3. Using the coil spring holder (49 0223 640A and
49 0223 e&41), compress the coil spring

4. Remove the lock nuts

45 0223 &40

4 021 590A

Fig. 13—-28 Compressing of <ol sprmg

13-D—3. Checking of Rear Shock Absorber

I, I excessive amount of ofl is evident on the exterior
of the shock absorber, the shock absorber should be
replaced with & new one

Mote: The rear shock absorber should not be dises
ssmbled a5 it contains & high compression gas
If it 1s found 10 be defective, replace it as an assembly.

2. Check the coil spring for signs of faugue, cracks or
any damage.

15 : 8
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3. Check the rubber sear. rubber bush for weakness
at the rubber coshion

4. Check the set plate, spring seat for crack, wear and
damage, 1f necessary, repluce with a new one.

WMV
N L
doadbl

2 + T 3 D E X

& =3
Fig. 13-22 Rear theok shsarber smwembly
. Coil ypring & Rubber stoppe
I Ress shoek sbyosboe 7. Speing seat ippet
Briztaes 4. Bubler st
L Foobles bk 4 Adjestine ihim
il mEnlg

13—D~4. Assembling of Rear Shock Absorber
Assemble the rear shock absorber In the reverse order
of disassembling, noting the following point.

|. Adjust the vehicle height by using the proper com-
bination of the coil spring and adjusting plate.

The cail springs are avallable in three sizes according
1o the strength of the springs.

Coil spring identificanon
Mark Loud required 1o reduce coll sprmg lengih
from 371 mm (14.61 mj to 247 mm (3.72m)
| dot 1634~271 kg (5B1—35371h}
I dots 17 =219 %kp (597 —5611b)
3 dots 279 —2B6.6 kg (615—6321b)

If possible, use springs with the <same identification
mark on both sides.

13—D-5. Instafling of Rear Shock Absorber

Install the rear shock absorber in the reverse order
of removing. notng the following points.

|. The rear shock absorber should be installed by mak-
ing the protector face toward the front of the vehicle,

o —
Towase the front
gf the vamcle

Fig. 13-30 Lower of reas shock absorber

2. Tighten the rear shock absorber attaching nut énd
balt 10 a torgue 17 mkg (80 fib).

13-E. FOUR LINKS

13-E-1. Removing of Upper and Lower Link

1. Remove the fower link attaching bolts and nuts and
remove the lower link.

2. Remove the upper link attaching bolt and nuts and
remove the upper link.

Fig. 13-31 Four lnks
13-E-2. Checking of Upper and Lower Links

1, Check the links for crack or damage.
2. Check the rubber bushes for wedkness

ﬂ Lowde e !!
E Uppar link E

Fig. 13-32 Llippor and jower [inks

13—E-3. Installing of Upper and Lower Link
Install the upper and lower link in the reversé order
of removing, noting the following points

|. When Installing the upper and lower limk on body

Fa. 13-33 Tightening of links
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and resy axle housing the white mark should be plac-
ed at the front of the vehicle.

2. When installing the upper and lower hnks, the tor-
que shoutd be 11 m-kg (80 ft-ib) in unloaded condinon.
If they are ughiened n rebounding condition, the
height of the velicle will get hgher or dumability of
the tubber bushes will detenorane.

13-F. LATERAL ROD
13—F-1. Removing of Lateral Rod

1. Remove the literal rod attaching nuts to the rear
axle housing.

2. Remove the lateral rod ‘attaching nut dnd bolt to
the bodv and remove the Biteral rod.

13—F-2. Checking of Lateral Rod
Refernng to Par. '13-E-2, check the lateral rod.

13—F=3. Installing of Lateral Rod

Install the lateral rod in the teversé ordet of reminy-
ing, noting the fellowing poimt

I. When installing the latersl rod, the torgque should
he 11 m-kg (80 ftIb) in unloaded condition.

If they are tightened in rebounding condition, the
height of the vehicle will pet higher or durability of
the tubber bushes will deteriorate.

SPECIAL TOOLS

49 (223 640A
49 0223 64
49 (259 700
49 0259 702
49 0259 560

Cail spting holder

Screw (For coil spring holder)
Cap nut wrench

Hook wrench

Ball joint remover and installer

1310
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14—-A. WINDSHIELD GLASS

Windshield glass of the type which 15 bonded on s
installed: the wind shield glass 15 bonded to the body
in order 1o reduce the naise level of the wind blow-
ing against the windshield glass during driving, obtain
tight sealing, enhance the body strength and merease
the safety a1 the time of crash.

Fig. 14—1 shows the structure,
The windshield glass & bonded to the body with 3
sealant, and the dam prevents the sealant from being
forced towards the interior of the vehicle when the
window giass 15 beng installed
The windshield plass 15 posinoned 1o the body with

3 1o 4 spacers, and the mould 15 fitted into the clips
attached to the body.

Chp

I‘x Winlishiele §lass

Use the following window tool set (49 0305 570) as
shown in Fig. 14—2 to remove and mstall the wind-

shield glass.

14—A~1. Removing of Windshield Glass

. Remove the interlor mimor snd alsp the right and
left front pillar trims (rom the Interior of the vehicle.
2. Remove the wiper arms.

3. Using the mould remover (49 0305 271). remove
the mould m the manner shown m Fig- 43,

4. Remove the clips:

s

Fig, 14—1 Stmucture of windshield

[}
]

Fig. 14=3 Removing of mould

[ :
v
I ) :

Fig. 14-2 Window tool set

| Sextant gun (49 0303 872) 5. Dam
2. Gunze B.
3. Sealont (Part No: 0303 77 730 7
4, Spacer £ Hruik

14 :1

Mould remover (49 0305 871)
Meedle (eveletesr]

4. Cutting ¥nife

10, Primer (Part Ne 0305 77 738)
V1. Bar

12, Piano wire (0.5 mm diameter)
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5. Fierce the windlow sealant with & needle {(pyeleteer).
Pass 3 mano wire of approxmmately 500 pim (20 in)
long, through the hole. and wrap each end of the wire
around a small bar.

— b

s ;_\_,

—— e e — -

Frg 14-8 Hemoving of wmadshoeld glass

14-A-2. Installing of Wmdshield Glass

l. Using a cutting knife, cut the sealant ofl smoothly
so that spproximately 1 to. 2 mm (0.04 to 0.08 in)
Of sealunt remairs dlong the entire circumference of
Fig. 14-4 Piercing of piano wire the wimndshield framework

6. Cut the sealant off along the entire cucumference
of the gliss by two persons (one inside the vehicle
gnd the other outside 1) each pulling one of the bars
as I they wete using a saw,

Fig 14=7 Catting nf scdlmt

If the thickness of sealant lefl slong the crcumier-
ence of the window Fframework i too smull, fiest,
glean with & solvent to remove any grease
Thern, apply primer with o brush and leave It to dry
Fig, 14-5 Cutting of sealant for 200 to 30 minules

Then, apply sealint until 3 thickness of | to 2 inm
Note ! (0.04 to 008 m) is: obtaned,
(2) When cutting the sealant with 1 puano wire., cus
it along the border bewween the window glass and
the sealant
{b) The plano wire 15 Hable to smap If only 2 certain
section I8 constantly wsed and becomes hol
Therefore, when cutting the sealant ensure thay the
plana wire ks kept ool (it should be cocled slowly)
ot the section of the wire being used lo constantly
rotated
(c) When cutting the sealant off. pay special sttention
5o that the top ceiling. pamted surfaces. etc. are no
damaged

7. Remove the window glass from the body. The re-
moval of the window glass shown in Fig. 14—6 should
be perfarmed by two persons, Fig. 14-8 Applying of primer
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2. Lising a solvent, wipe the entire edges of the win:
dow glass to a width of approximately 50 mm (2.0
in) from the edee and also the entre circumference
of the boedvy on which the glass s 10 be bonded 10
temove 3Iny grease

Then, bond the dam with bonding agent parallel to
the edge of the window glass at a position 7 mm
(0028 in) away from it. Bond the dam In the di-
rection shown in Fig. 14-9,

Fig. 14-9 Booding of dam

Note: Securely bond the dam so that it B straight
and will not come apart,

3. Apply primer on the entire crcumferences of the
bonding areas of the window glass and the body
with gauze (for the former) and a brush (for the
lutter), and leave them to dry for 20 to 30 minutes.
(See Fig. 14-58)

Note:
{(a) Apply as thin a sealant coating s possible w0
the window glass.

(b) Don't allow any dust, water, oil. ete. to gel on
the coating surface and also don’t touch the costing
with hand.

(c) I the window plass which was temoved is to be
reused, temove the sealant adhering to the glass to
some extent with a cutting knife

Then. remove the remaiung sealant with a cleaming
solvent and wipe it clean with gauze.

4. Bond each spacer to the body with bonding a-
gent, Fig 1410 shows the directions snd positions
of each spacer.
There are two kinds of spacer. indentified by color
as shown below.

Pari Mo | MName of Part |  Colm
0305 70 448 Spacet [ Gay
0305 70 447A Spucer | Black

Although a spacer s bonded on both the right and the
left hand sides of the windshicld glass in Fig. 1410, 2
spacer on only one side of the glass should be sufficient.

14 :3

-

Z50am P
3 = 4
V.

| II.' .ll {9 Bdin)

4

Fig. 14=11 A-A section of Fig 14-10

3 Insert each clip to the clip Insertion portion in
the manner shown in Fig 1412,
If any clip happens to be loose after It has been
Imierted, replace with a new clip,

Fig. 14—12 |nserting of chp

6. After the pnmer 1s- dry, apply the sealant 5o that

Fig. ¥4-=13 Applying of sealmi
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it 8 8 mm (0.31 in) hugh along the entire cireum:
ference of the window glass with the sealant gun (39
0303 872) fitted with a sealant canndze (see Fig:
14-13), If the sealant comes apart from the panted
surface. on the body side, use the remainder of the
sealant for rectifieation,

Snaimt

S Ty
el T h_,‘f_,::hl

I ——

1S 28

Fip. 1414 Detall B of Fig [4-13

MNote:

{a) Shape the nozzle of the sealamt cartridge with 3
cutting knife as shown in Fig. 14135

Then, break the film of the sealant with a piece of
wire und i 15 ready for apphication.

{b) U the application is unsatisfactory, rectify it with
a wooden spatula,

(¢} If any sealani adheres to vour hand, it should be
removed mmediately.

7. Install the window glass to the body. Adjust the
step between the window glass and the body 1o be
58 mm (0.23 in),

Body

Fig. 14—15 Adjusung of swp

Note:

(1) Afier placing the window glass on the inner side
of the spacer, push the glass with the hand and
check the step a1 the four positions shown in Fig.
14-15.

(b} If possible, do not apply sny [orce to the window
gluss until the sealant Has hardened

Time required for the sealum 1o harden after it 1s apphed
Summer (20°C. 68°F).coiiinn. 5 hours
Winter (5°C. 41°Fhooonn.24 hours

E: I any sealamt has been forced owt or & found
to be lacking, rectify such portions with & wooden
spatula:
9. After checking 1o ensure that there are no water
leakages, install the mould, mtenor mirrorn, front pilla
trim, etc

Precautions:

LIf any water leakaps s found after the sealant has
hardened, use yepairing agent

2. Keep the door windows open untll the sealani has
hardened to sume éxtent.

Il the door windows are kept tightly closed. the mtenio
atmosphenc pressure would suddenly change when the
doars are vpened and closed.

This: could cause vacant spaces 1o develop m the un-
hardened sezlant and deterorate the artightness and
honding properties of the sealant,

3, The nme required before the vehicle can be driven
after the sealant has been aspplied s approximately
S houn in summer (20°C, 68°F) or 24 hours in winter
(5°C, 41°F) If the sealant Is left in open weather
for drving

4. If the wehicle 15 to be repamnted. remove all the
sealant from the body and then after baking the paint
on, apply the sealant so thar 1 45 10 mm (04 an)
hi

Never apply air setting paint to the surface on which
the sealant is to be applied, beciuse the air setting
puiniing method would have problens i weatler-
proofness und its bonding properties between the paint
layer and the sheet metal and between the paint layer
and the primer

14-B. REAR WINDOW

The removal and installstion of the fedr window
plass cen be made in the same way as those of the
windshield glass.

Bur care should be taken 10 the following points:
t. In the case of @ vehicle equipped with a rear window
with ponted hor lines, perform the work of discon-
nection and connection of the relevant wiring.

2, The step between the rear window glass and the
body should be adjusted to be 7.8 mm (0.3]1 in).

Boagy.

Fig. 14—16 Adjusuong of step
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3. The directions and positions of each spacer 1o be
bonded are shown in Fig 1417
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Fig 14=17 Positions of spacers
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Fig. 14-18 B-B secoon of Fiz 14--17

14—C. FRONT DOOR

14—C-1. Disassembling of Front Door

|. Remove the inner lock knob.

2. Remove the arm. rest

3. Remove the inner handle cover,

4. Remove the pud of the regulator handle and re-
move the regulator handle and escutcheon by loosen-
ing the attaching bolt.

Fig. 14-18 Removing of regulstor humdle

5. Remove the door trim board.
6. Remove the Inside screens (vinyl), which are in.
stalled 1o prevent water leakages.
7. Remove the outer weatherstrip from the door body

14 : 5

B, Remove the door window glaes, With the window

glass lowered to half-opened pasition. it <an be easily
taken oult,

e - h 4
Fig. 1420 Remowving of gless

9, Remove the outer handle.
10, Pull out the set spring and remove the key cyl-
inder

Fig 14—21 Removing of key cylinder

11. Remove the door lock complete.
[2. Remove the wmdow regulator,

14—C-2. Assembling of Front Door

| Install the outer handle.

2. lostall the key cylinder and fit the set spring to
the kev eylinder.

3. Install the door lock complete.

Fig. 14-22 Inswlling of doot lock complete
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4 Connect the actuating rod after adjusting the free
play of the outer handle by the nylon bush 1o be
within 1.5 to 3.0 mm (0.06 1o 0.12 in).

5. Install the glass gmdes and tighten them with bolis
6. Install the door run channe! in the door sash.

7. Install the window regulstor and temporarily tight-
en i

Fig 14—23 lnstalling of window regulston

8. Install the door window glass, and securely tghten
the window regulator while adjusting the alignment
between the window glass and the door sash

0. To prevent water lezkage, apply- 2 solid sealing agent
on the heads of the bolts attaching the window regulator
10, Paste the inside screens.

I1. Install the outer weathesstiip to the door body
12, Install the door trim board and inner lock knob,
13, Install the inner handle cover

[4. Install the regulstoy handle.

15, Install the arm rest

14-C-3. Adjusting of Front Door

The doors are adjuswable a1 the hinge mountmgs on
the door and the body. The door striker 1 also ad-
Justable. These adjustments are adequate 1o obtamn
propet door slignment and sdjustment. The hinge at-
taching holes on the door pillas are larger than the
bolts, permitting adjustment in either direction.

Fig. 14=24& Door striker

14-D. REAR DOOH

14—D—1. Disassembling of Rear Door

| Remove the inmer lock knob.

2. Remove the amm rest,

3. Remove the inner handle cover

4. Remove the pad of the regulator handle and re
move the regulator handle and escutchean by loosen-
Ing the attaching bolt

5, Remove the door trim board,

6. Remove the inside screens (vinyl), which are in-
stall to preveni water leakapes.

7. Remove the outer weatheestrip from the door body
8. Remove the center sash. and slide off the quarter
window glass with the weathersinp.

Fia 14-25 Removing of center aush

9, Remove the door window glass. With the window
glass lowered to half-opened position. it can be easi
Iv taken owut.

Fig. 14-26 Removing of gliss

|0 Remuove the outer handle.
11. Remove the door lock complete.
12 Remove the window regulatos

14—-D-2. Assembling of Rear Door

Install the outer handle,

Install the door lock complete.

Connect the sctuating rod after adjusting the freo

I
-
P

»
o

406



14

piay of the outer handle by the nvlon bush to be
within 1.5 1o 3.0 mm (0.06 ro 0.12 in).

Fig. 14~27 Conpecung of actusong rod

Install the window regulator.
. Instal]l the door window glass.
. Install the center sash and temporarily tighten i1,
. Install the glass run channel
. Insuill the quarter window.
4. Securely mghten the center sash while adjusung
the ahgnment between the window glass and the door
gash

10, Install the outer weatherstrip

11, Puste the inside screens.

12. To prevent water leakage, apply a solid sealing
agent on the heads of the belts artaching the window
regulator.

13 Install the door tnm board and jmmer lock knob.
14, Install the regulator handle.

15, Install the stm rest.

20 =3 B wa ds

14—E. TOP CEILING

14—E—1. Removing of Top Ceiling

|. Remove the rear view mirror, sun visors, mteror
lamps, assist handles, etc,

2. Remove the front pillar trims and rear packape
tray (rim.

3. Strip off the seaming welts from the body flange.
4, Strip off the front and rear polythylene plates from
the inserting point of the body

5. remove the listing wire and top ceiling.

14—E-2. Installing of Top Ceiling

| Affix the head linings (top insulations) onto the
body ceiling with adhesive cement

2. Heat up the top ceiling to 4 temperature of 30°C o
S0°C (86°F to 1229 F).

2 Insert both ends of each of the listing wires to
their proper positions in successive order bepinning
from the réar as shown in Fig. 14-28:

When daing: so, be careful that the wires do not swing
down.

4. Inseri the front and rear polyethylene plates of the
top ceiling to the mserting point of the body.

14 =7

Fig. 14-28B Insteiling of lsung wirc

Note: When inserting the top celling, if the gmde made
of plastic plate & used, you can insert it without
touching the weaving point

Clip
Faniiig uldle

W ipdnhitd giads

Gunge

Tow emiling

Fig. 14-23 lnserting of top ceiling

3. Apply neoprene adhesive cement 10 the ourside of
the body flange.

6. After one or two minutes, pull the top caling from
both side 10 avoid any slackeming and glue both side
onte the body flange.

7. After the top ceiling is properly attached o the
body fange. clip off all protruding edges.

8, Install the iecaming welts, rear view mirror, sun
visors, interior lamps, assist handles, fromt plllar trims,
rear package tray trim. ete

14—F, REAR SIDE WINDOW (COUPE|)

14—F—1. Removing of Rear Side Window
| ‘Remuve the seat.

Note: When removing the seat back, pull It out after
removing the two nuts from the luggage compartment.

2. Remove the seaming welt covers.
3. Remove the package tray tnim upper 25 shown m
Fig. 14-30.
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Fig. 14—30 Kemoving of scmmng welt cover

4. Rempve the pad of the regulatar handle and re
move the regulator handle and escutcheon by loosen-

ing the sttaching boll.
5. Remove the arm rest.
6. Remove the door tmm board.

7. Remove the inside sereens (vinyl)l. which are install.

¢d to prevent water leakages
5. Remove the glass guide

N

R\

b

N

Fig. 131 Removing of glass guide

Y, Remove the wihdow glass. With the window plass
lowered to half-opened posttion. It can be easily taken
aut,

he

-

s

Fig, 14-32 Removing of windiw glas

10, Remove the regulator.

Fig: 14-33 Removing of regulator

11 Remove the guter weatherstnp

14—F-2. Installing of Rear Side Window
Carry out the removing operations in the reverse
ardel

SFECIAL TOOLS

49 0305 871
49 0305 8§72

49 0305 §70

Mould: remover
Sealant gun

Window tool set
(mcluded above two tocls)
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ENGINE {Ganaral Dato)

Type

Thsplacement
Campression tatio
Compression presssure
Max. Brake horscpowet
Max Tomue

Porr timing =
Intake opemm

Intike closes

Exhaiyt opets
Exhanat closss

Riotary pistan enghne, in ling
I rotore: water cooled
573 cox 2 rotors

{35.0 cu. tnx 2 mitors)
94zl
6.7 kg/em? ar 220 rpm
95 Ib/in® st 220 rpm)
130 HP/7,000 pm (SAE)
115 fr-lby/4, 000 pm (SAE)

Primary - 32° AT.D.C

Sweondery 325 A T.D.C
Primarv 2 40° A B D.C

Secondary | 40" AL B DLC
5 RBD.C

4 A T.D.C

ENGINE

Front and rear housing |
Lt el digtoruon
Limut ol wear

Ratar housing |
Width

Limit of distartian

Intermediate housing :
Linmt of dterton
Lot ol wear
Widih

Fuar -
Sumndend weight (with intern-
il gear and besong)
Teside dimmeter

Clestimee o side howing and
L0
Protrusion of faed

Pesmissible protruxion of land
Width of apex sl jloove

Dinmeter of corber seal cave

Pepth ol commer seal e

Width of mude seal groove

Depth ol zide seal groove

Width of oil sesl groove

Depth of il seal prooe

Apeed aspl -
Lengthi

0.4 mm (0,002 in)
010 mam (0,00 in)

.
0 1), (g T
P | ;
2 ““’i}..m in}
0004 b (0002 00

004 o (). 002 M)
0t {0,004 60
2.l mm

(1. 96854 0. 00FD in’

3.570 kg (10,08 1b)

w0 K008

3. 1407 = 0% gy
G 13~017 ceorem

(0, 0057 =10, 0067 ju)
0.16~0.15 mm

(0, 004~0),008 i)
Mas. 0.2 s (0,008 in)
Mirt 0085 mm (0004 in)
B 0,008 mm

(0. 2302 0,004 i)
Il:g'mam
(0.4331 +0007 4y
il
"g-ﬁl.l Ty

(031079 g 11

+01038
94 0.014 ™"

rnm:gﬁ m)

0

| 4425, p mm

Y, .
(L1732 4 grg i)

41,06
3.5 0 o

{n 13‘;5-:“ ,{m‘ %

40.0012'"
E.420, 1mm

(0. 2590 = 0. 0038 n)

o 570 oy mm
(27548 U7 goog. )

Width
Heighs

Limmt of height
Clearanes of apex sesl und  side
housing -

Sepndard

Limir
Clearance of apex ses| and rotor
Erodve :

Standard

Limit
Apex seal spring -
Free height
Sct heighn
Ser Yoad
Spring covstant

Comer seal :
Ornztzide diametet

Wideh

Cleanince of carner seal and rolor
grocwe
Srandard

Limt
Carrer szl spring :
Free height
Set hegrht
Ser load
Spring constain
Zide weal
Thickness

Widsh

Clemmmoe of oide eeal md mtac
R
Standurd

fomn
Cleamanoe of side seal-and cormer
seal :

Sramdard

L
Side seal spring
Free heaght
St heghy
Set boud
Saring ¢otniant
Ol el =
Thickness

6_0.063 T2 o ors
+0
Iﬂ_u_i mm

E.0 mm (03160 n)

0y, O =0 05 prm
(0. OO0 =0, 0020 im)
0,15 mm (0.0058 i)

0, 036~ . 072 mm
(0, 014~ 0028 in)
.10 e (00038 in)

5.8 mm (0,228 in])
2.0 mum (0,078 )
26:0.2kg (5.720.4 Ib)
0.64 kg/mm (35.8 Ib/in)

=1, 00
ll_mmm y
{ﬂ.iaﬂi:o'.w}% )
==l
l___“_-_zm

(0.2756 20 yorg i)

0, 01200048 mm
(0, 0008~-0, D018 )
0,08 sy 00,0081 i)

2.7 min (0,106 in)

1.0, mum (0,039 m)
1:320.3 kg (2.940.7 b
0,76 kg/mm (42.6 Ih/in}

=1 014

L4 pag mm
f =0, D006
(i!.m_almls in}
+0
3.5_:}‘1 I

(0.1378 10 ey )

(04 =007 um
[0, 001 6~{r.0028 m}
010 (00039 in)

0, (E=~=0 15 mm
(0002~ (0,006 in)
040w (0016 in)

2.0 mm (0,978 )
1.0 mm (0,032 in}
36402 kg (7T.920.7 Ib)
3.6 kg/mm (201.6 TH/in)

3.5ig'z'rmh
=0, 007

(021657 5 i)
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Width

Cryeside dixmeter of  outer ail
Geal

Crymnide: dummeters ol irer nil
=il

Contact width ol oif seal lip:
Standard
Lumit

Ch| senl grimg
Fres height

Sot lemhi
Set bl

Sprg constant:

Minn bearing
lnner diameter

Main bearing cleamsnde :
Standurd

Lirms
Hotor bearing :
lymey disrmetey

Riotor bewning clearnnce -
Standand

Lirmit
Eceentric shalt
Ecceminicnty of rotor journn|

Muin joatrmal diumelep

Fator jourmul dinmeter

Permissible run-out

Eral play ¢
Standard

Lamit
Inerpal gear:
Number of teeth
Backledh of inwernel gedr and
stationary gear
Statisnary gear
Mumber of testh
Tnrigz diameter

3_37‘!*0}05

_ﬂrlu mm

+0.0020
(0 & i

mi
=0
12657 p min

(48807 gul’g;g )

16T Y08 mun

Ly (10012
“‘”ﬁm—{},mﬁ

(TN}

{r.2 mm (0,008 i)
.8 mm (0.5 n)

lener gide @ 2.6 mom
(M2
Chuter awde - 2.5 mm
(85 -m)
§ oA g (0,038 )
1270 kg 65758 1)
lener wide | 7.5 hip/mm
CR20L00 kS
Chter wide : 8.3 kgfmm
(464.8 To/m)

=i, 005
43+n_ml}m

3 -0, el
(18228 L5 o016 7Y

0.08=0.07 m )
{0,001 64, 0028 1)
0. mn (90039 16}

-+ 0, )
T{rr".l.fﬁﬁ i

+0, 0024
(_2"31341_“.“}1_' iy

0 O 8 ey
(0L OO0, 0035 in)
010 e (D039 o)

eyt
ia_ﬂ_m o

(059061 1o i)
+0
4 _0.013 ™™

(1.6928 70 pos i)
~0,015
e | _0 qap T

L]
(291345 oa12

Less than (0% mm
iLess chan 00008 )

fn}

0, 040,07 mum
{0 0016~ D028 in)
0.0% men (00035 in)

&
0,06~0.08 gy

(0, 0028~ 003 Lin)
kx|

ﬂig,u 16 e

MNumber of blades 4
40,0006 . Warer pump puliey- mno 1,035 -1
{r'm-ﬂ' ") Thermoatat ¢
Starts to open 82°C (180°F)

LUBRICATING SYSTEM

0L pusp ¢
Feeding swpucity

Clearance of omer rosor and
bty

Clepraree of
mnes potur
Kot end Hout

Backlmh of oll pump diwe
gest md deoeen gear

(| pressum
Mol

Woarriing lamye dighis
Pressum segulases control sprng:
Free lengih
Set lenutly
St load
Rellal valve opem .
Regulated pressure

CHl thesme=vitlve
St by eliee
Cloges completely
Lty

il thermosvnlve reduan spring
Free lemgth
|niniil Jodad
Spring constant
Oni cotler :
Core area
Capmeity

Chl motering pump- foeding capu-
city i

Tdbmg posiion of lever

Full openimg pomition of lever

Rl chpaéity i
il pan

Full capacity

Wiilen  Petnr and:

16~20" Jiter/min  (3d~d2
LS, pinl/min, 28~35 lmp
Pt mind st 6000 rpm
0, 2=, Z5mmm
{0 D080, 010 i )
O 0] =1}, 05 rom
(0 DO =035 I}
1), 105 20
{0 K1), TS 1)
. 06~43, 12 7
(0,035, DT i)

B0 kig/em® (T1.1 Ib/in®)
ot 3,000 rpm
L5 kg/em® (350 Ibfin®)
a7 rpen
0.8 kglem® 4.8 h/in®)

5.4 mm (LLEEY in)
25,3 mm (1,390 i)
To¥ b (156 Th)

L0402 kifom=
(14,22 2. 816 n%)

1°C (180"F)

TRIC (ITE°F)

& e (0236 ) s TAYC
172°F

17 mm (0,682 in) 4 HO'C
2847F)

d5.8205 mm
(1720 40 00 in}y

4 kg (B2 W)

0,432 Kgfmm (24.2 [b7n)

L8 o (20,5 %)
0.8 lier (08 ULE pinL
0.3 lmp pintd

6.3 = 1ec/10 pun ar EN0

pm
17,02 1. 5c/10 min sy 2000

pm

4.5 liers (9.5 US: pims,
7.9 Imp. pines}
3.3 litere (11.6 LI fims,
8.7 Tome pints)

COOLING SYSTEM

Water promp &
Type
Feedirg coparity

Fan |
Standard  tevalition

Fan dismeter

Cenirifueal
HO~120 Tier (233 234
IS pint. 194~211 Tmp
pant ) frmin

L, 600~1 550 epm
At 2,000 rprm of engine
370 mm (14.57 )




T

Fully opens
Lit1

Radustor -
Type
Care area
Relie] valve pressiire

Ceviling cnpagity. |
With hoates

Without howter

95°C {HBTF)
Mare thar 8 o (0.31 in)
at 95°C (ZUE°F)

Coprugated fin

& m? (732 ¥

f8+0.1 kgfemE
(128214 tm*)

£.0 liers (168 LIS, pinis,
14,0 Imp pimisd
70 liters (148 S pinin
123 Imp. pints)

Leading

Drovell amle

Firtimg order

Agnition timieg
Markmg locanon

Spark plug type and gap
Hut ype

FUEL SYSTEM

Stapwlard rype

Fuel tank capacity

Fusel filter

Fuel purmg :
Type
Haled tormmal wmbiuge
Mire operating vollage
Feeding presaure
Feeding capacity

Current on Full . dechanng
Fuoint gap

Corhurertor
Tym

Yenturi dometes

Muin it
Wiain air bleed
Sliw et

Slerwr it e
Vacuum: jet

Fump morsle

85.5 liemn. [17.3 US gals
fote 140 Impo golions
Paper element, eartnudige Type

Eleetrienl

| i

Less tham 10V

0. 200,30 kg/em®
{2.5~1.3 Ib/m*)

Mare than @00 ¢ (V.28 L2

gullung, 020 linp, pallon)min.

Less thun 1:5 A
1.4 mm (0032 in)

Diown-drail,

berg

Primary 7 20 13x6.5 mm
{0 787 % (1. 512= 0. 256 in)

Secondary : 23¢ 10 mm

{1,102 0 394 i)

Primar, : §90

Secrndary - £155

Frimary @ £80

Secondary = 2160

Prommry - §50

Secandary « 130

Prumory : 370 & £210

Secandaty : §50 & 100

Prumary - 150

Secandary : £50

0.7 o (0028 @)

Zenith Siran-

Cold wwpe

Starting motor
Capacity
Free rurming best

Lioch rest

Brush sprimg twnsion
Magny awitch operating voli-
age
Alternetap
Ground palizity
Feved agrpuy
Number of pole
Mo loed test

Lowad | 15t

Brush spring pressure
Elip ring digmeter

ELECTRICAL SYSTEM

Raiio of alternator aod eccent:

ne shait

Battery =
Voliege
Capacity
Termiml ground
Specihe gravity

Pistribuwes T & L) -
Contace peint gap

FPoimn pressuie
Comidemer capacity
Centrifugul advance :

Trailimg

Leading

Vinim advase
Trailing

L2V (R50T)

60AH (20 hours mie)
Negative

Fully chorged :1.26
Rechiamge st 1.20

0,450,008 mm
0.018 20,002 1n)
0.57520.075 kg
{1.2720.17 1b)
027 0.027uF

Start ;0% ar 500 rpm of dis:
Max. - 5% 21 1500 rpm of di=
Start : 0° ar 500 pm of dis,
Max. + 6% at 1700 rpm of dia

Start £ 0% at (00 mnillg
Max : 175 ar 406 mmHg

Regulator :
Consant woliage elay

Regulnted wrliage, withous
lund

Bulbs
Head luimp
Front 1w signsl & sude Jamp
Side tum symsl lamp
Fog lamp
Interior lamp
Siep lamp
Gliwe potpartment lamp
Tuen #ignal lamp (reac)
Stap, tall & reverse Jamp
Licence lamp

Start : 0" wt 100 mmHg
Max. - 11* ax 400 munbg
ﬁ!=3i

1—=2

Tralling : 5° A T.D.C
Lesding =

Eccominic shalh pulley

MNOH BSE] 0808 mm
(i, 0310 035 in)
Diensa . W2EG2
0, §~0.9 mm
03 =t 035 m)
MoK B-7E]l 0.8~0.9 mm
(0, D3~ 035 in )
e WE2EGE
0, 5=0.9 mm
0, 31=0.055 m)
NGE B-8E] 0.8~0.9 mm
(0 - 033 mY
Dhprme W2SEG2
¥ 8= 8 mm
(0, S =0, 030 )

1.0 KW

Valtage : 12y

Current - Lew thas '70A at
3, 600 e op e

Viliage ¢ 6.0

Current @ BOA or |ess.

Torgue : 2. Tmekg (195 ft-

I

143 kg (40,0 Gy

a oy

Megatlve
19V JuA
i
Volrage : 4V ot 1,050 mm
o lew
Carreent | 04
Volinge { 14V st 2500 1pin
or less
Currenn 1 324
Solgr (12.5 o)
B om 20,2
(1299 20.008 in}

[

A gap s 0.7~L.1 mm
(002580043 m)
Point gap: 0.3~0.4 mm
O, (120, 016 do)
Back Eape - . T~=1.1 mm
(0, 02%~0,043 m)
14 0.5V

SOW [40W
21W/5W
3.4W
5w

W

AW

W
AW
JW EW I0W
oW

T'83
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CLUTCH
Type Singie dre finte
Sprrd Lriaphrsgm sprmg
Pressure pluie

larer dimreler 130 7 (521 W]

Chutesr fianwriis
Cluseh disk
Taner diometir
Ourer dimminie:
Clatch didh Trictimn assemmidy
(s kneas
l,.'lﬂ::’mu:_' l'_u_'lwl,-rn pulh read | ad
clirchi reliise Tork
teaal Tree 1rmwvel
Muwrer cylinder oo
Bolomse oxlifdet Sote

215 e (B.4740)

154 mm (6.0b m)
210 . mm (547 nk
A.520.4 trm

(0,585 20,012 'In)
30 mm (012 in)

MW= 30 om0 B=1.2 1y
.5 o L G248 m)
b7 o8 gm0, 685 i )

TRANSMISSION

Lubiricans

Qi empoety

Free play ul axle abal

Permbisibly  deflection  LF ring
Baag

Maonirmg aistance
Pheave pnmmon. bearing poedeail

Boicklich beiwednt ring peai and
drive PERNATTE: |

Hackinahe borwesnr made  guny wnd
Trmien

Al —18°C
(Y = HPSAE 90
Bl —18°C

rE ) HE SAE 80
o2 g {20 1A pamis,
2.4 limp funie)
Deth § e (U=on, (0 W)

0.1 i (LDO3Y [nc o less)

=115 rrum
b S LB LD in)
B ==kg
[7-B~2.2 judlh)
0 1= T 1
(U TET =1 TS )
A o (000 a0 or bess)

T

Shifl lever Jaduien
Grenr 12110 :

Firss

Thisd

Tip

Réverse
Lasbzvecane

{J“ E ||1Ju|.'j1'.'

Prackiasts ol -gears
Mum deves & conmer gt

Fiest got
=acond e
Third gear

Hewvipwe g

Fromrabiormntil “TELy Al - oy
pesrpe ajhsel. with, senchpe

adeirg loe ll . foiesesed | el
welective [0 rovers
Floor

3.853

|- 247
S
3.7
Amve =18 (I F
ER- =3l

Pl = |B*C (IWF S

EF. SAL 80
5 lneim (504 LS8 pongs,
3 Tmg pange)d

ol

W = N gy

£ 00 =idb 1WLp fred
0TI 200 i

(IF A=t} R i)
0, 050 15 mm

U O U
RIS T T
| D0 O0E=th 00 [
| 10030 mm
(00081 (8 )

BRAKES

PROPELLER SHAFT

Lumpily
Etnt
Feat

Permsaille wnbatance
Front EnT

Lotz aibsi

Heuf ont

FX2 oo 19, THin)
T8 mm (25,31 )

By pevigr (0ER et ) At
4 INNE gpmm
0L by ut
PR LR
0 cmegr 0ZE el @

12:5 emegr

Mudivr oylindes
Tipw
e
Permusuible clearnnor of pron
and bare
Bl pes ravel
Fower bibie unit
Type
Fowee cyimder dumwr
Fower oylimder sttohke
Frmt limbs
Type
Muniwr of #hioe pei wlios]
Sl mivleriil
Fromwwimenn o1 femimgy @ shia
wrrth x tinckmess o g b
Mmbtwn allewabile  Dlkisiess
R T T
Loeiihen ik wiptet dlimisies
Perrmisaibde brabe itk s
Rear brnike
Iype

Plsum bl alknseetie
Lliye sl
Lining dimenaion
(width = thickonss = length)
Wheel cylinder bore

Tisticen  iheader <xlindie
DU mm (/8 )
30 gm0, G0E ing

=15 mm (0.2-~0.8 i)

Peredind type dish bBeale
P24 mm (10 )
Fammm (4, 5 m)

Hemills

-

FZ
Vo= |0 xS
HBl=o S5wl82 m)

fie abind Ll

Feery A\ D and
0 g SMLBE5 )
10,35 e O ONAEE [

Preom teps with seadoign wod
rraling

20 e (7 6T ing
sz

A2k 3 199 e

Q25 0 16 2 T.8F i)
AR mm (44 m)

4, o
Pimmews i e Pon-cus ok e (UG
Clyrer i | AR wpp (R0 (R
L
REAR AXLE
Typ= Svtrriafeating, Dypoid gour

Jeeeduertbom giids
Nuimber: ul veeil

3.4
ar: 1o

Parkmy heake
Type Mechamical intermal - ehgsim-
Lt
Opetutes o Hent whirld
STEERING
Tupe Weceroulditing beill mut

WKeduz it ey
Fres pliay od wivering o/lmel
M aiersing angle
ltsser whiend
Crurer wheel
Ladimmn
) eapuiiclty

Pk lash of Tk and sector gvar

J Woam bewring preeliad

End clearance af sector shals

Wt daldil e it feout )
==t - |

M) o (=2 o)

i
al
EF. SAE W
2 e (0.5 L= piei, 04
Tmgs g
L1 ]
104 0 cin-bg
(0835 lp-Th)

020250018 'min

(IR =ALAKEY 110

T: 4
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Steering geometry :
King pin inclination
Camber
Caster
Toe in

Trail

9°15”

—0°15"

1°03°

—4~2 mm(—0.16~0.08 in)
5 mm (0.2 in)

FRONT SUSPENSION

Type
Spring constant

Spring pressure :

1 dot
2dots
3dots
Wire diameter
Outer coil diameter
Free length
Fitting length
Shock absorber
Piston rod :
Diameter
Permissible run-out
Piston assembly :
Relief valve thickness

Center ring valve thickness

Check valve thickness
Flatness

Pressure tube :
Inner diameter
Botton valve :
Tention valve thickness

Compression valve thickness

Strut

1.85+0.129 kg/mm
(103.5+7.2 lb/in)

When the spring length is

compressed to 194 mm(7.638

in)

281~289 kg (619~637 Ib)

289~296 kg (637~653 1b)

296~304 kg (653~670 Ib)

11.5 mm (0.45 in)

121.5 mm (4.78 in)

352 mm (13.86 in)

194 mm (7.64 in)

Hydraulic double action

20 mm (0.787 in)
0.05 mm (0.002 in)

0.2+0.015 mm
(0.0079+0.0006 in)

0.14+0.008
(0.0039+£0.00031 in)

0.15£0.01 mm
(0.0059+£0.0004 in)

0.25 mm (0.0098 in)

Less than 0.05 mm (0.002

in)

30 mm (1.181 in)

0.1£0.008 mm
(0.0039.+0.00031 in)

0.15+0.01 mm
(0.0059+0.0004 in)

0.2+0.015 mm
(0.0079+0.0006 in)

Free length
Fitting length
Spring Pressure :

1dot
2dots
3dots
Shock absorber

371 mm (14.61 in)

247 mm (9.73 in)

When the spring length is
cormpressed to 247 mm (9.7
in)

263.4~271 kg (581~597 Ib)
271~279 kg (597~615 Ib)

279~286.6 kg (615~632 1b)
De carbon

WHEELS AND TIRES

Wheel type :
Front
Rear

Tire :

Front
Rear

Tube :
Front
Rear

Air pressure :
Front

Rear

Permissible unbalance
Permissible
wheel

deviation of

disk

4-Jx13 WDC
4-Jx 13 WDC

155 SR 13 or 155
155 SR 13 or 155

HR 13
HR 13

155 SR 13 or 155
155 SR 13 or 155

HR 13
HR 13

1.5 kg/em? (21.3 Ib/in2)
less than 100 km/h

(60 mile/h)
1.7 kg/em? (24.2 lb/in2)
more than 100 km/h

(60 mile/h)
1.5 kg/em? (21.3 Ib/in2)
less than 100 km/h

(60 mile/h)
1.7 kg/fcm? (24.2 Ib/in2)
more than 100 km/h

(60 mile/h)
0.20 em-kg (0.0278 in-oz)
Under 1.3 mm (0.0512 in)

WEIGHTS AND DIMENSIONS

REAR SUSPENSION

Type
Spring constant :

Coil spring :
Wire diameter
Outer coil diameter

4 links & lateral rod
2.22+0.16 kg/mm
(124.249.2 Ib/in)

10.8 mm (0.43 in)
100.8 mm (3.97 in)

Overall length
Overall width
Overall hight
Wheel base
Tread :

Front

Rear
Minimum turning radius
Road clearance
Overhang :

Front

Rear
Seating capacity
Car weight (no load)

4,150 mm (163.39 in)
1,580 mm (62.21 in)
1,420 mm (55.91 in)
2,470 mm (97.25 in)

1,285 mm (50.59 in)
1,280 mm (50.39 n)
4,700 mm (185.04 in)
160 mm (6.30 in)

645 mm (25.39 in)
980 mm (38.58 in)

955 kg (2105.4 1b)




TIGHTEMING TORQUE LIST

mekg f0.lh ikl fr-lls
Eapine Tie vl luch o T:5 55
Tepmbean Luil &5 i Sieering  gear Dloiing i) A
Flewlige! 450 30 Fitman et 150 B
Esoentrae wiiaft piies 7.4 B 1dlegr mrm 5.0 €
mperh) g P2 1| 14 Slering i |5 b
AW pan TN} 1
Wi Dapli & bl (] 5 Bruikie
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WORKSHOP
MANUAL

SECTION INDEX

Name | Section

& —— Fri—

Engine |

OMAZOABIE ==

(CAPELLA 1800) >~ -

Electrical System 5 |
Clutch 1)
Transmission ;

(Floor Shift)
. Transmission —A

COUPE e

NOTE :

“Capella 1800" is the nickname of
the "MAZDA 616", which is used
in° some markets.

TOYO KOGYO CO.LTD.

HIROSHIMA, JAFPAN

DOCTOBER, 1970






| —A, CHECKING COMPRESSION

1-C,
1-D,

1-B. ENGINE REMUVM.

ENGINE msassmaL'\'F"".'.'.'.'.'.'I.'f.'fff.'.'.'.'.'.'.'
ENGINE INSPECTION AND

REPAIR .
1-D-1

|-D-2.

|-D-3.
|-D-4.

I-D-5.

| ~D-6.
I-D-7,

|-D-8.
1-D-9,

1=D-10.
1—=D--11.
1-D-12.
1-D=13.
I—D—t4.

1-D-15,
1=D-16.

I-D-17,
I-D-18.

Inspc::ﬂun of Evlinde:

Head - M==a=A
lnspd:ﬂun uf 'l.-"uhrc

Spring ..
In:-pscuun oE "h"alvc
Checking of Valve Stem
and Guide Clesrance .......
chlucing of Valve

Refacing of V alw S
Enspection and Refacing

of Valve Seat .occveceiiine.
Vilve Seat Cutter ..o
Checking of Contact between
Valve and Valve Seat ...
Inspection of Valee

Seat Sinking ...

Inspection of Rnr.kﬂ A:m
angd Shaft .
Replacing of Ri:u_:lm '
Arm Bush
Inspection of Cyvlinda:
Block . SEd
lnsp-ecuon of E}'Im d:r
Bore ...
Inspection of PISEON voonn.
Checking of Piston
Cleasance ........
Inspection of Pmnn

Ring GIOove oooemesisssnnens

Checking of Piston

Ring End Gap oo

l .
biaa |2

kit
l.

de s

ENGINE

|-D-19.
| ~D—20.
1-D-21.
1=D-22.
1-D-23.
| -D-24.
1-D-25.
|-D-26.
|=p-27,

[-D-28

[—D-29.

| -D-30.

l-D-3!1

1-D-32.

1-D-33,
1-D—-34,

I-D=35

1-D-36.

1-D-37.

Checking of Piston
Pin Fit .

End Bush .
Connecting Rad
Bearing .

Checking -;:-1' Eoﬂne cuug
Rod Bearing Clearance ...

Checking of Conmecting
Rod Side Play

Checking of Connccﬂngm.m
Band Abignment ..ocvinnvien,

Weight of Connecting
Rod .o

Checking of Main Journal

and Crankpit ..oooe.....

Checking of Cu.nluhaﬂ
Run-0ut e

Main Bearing ...

Checking of Main B&sﬂng -

Clearance ..

Checking of Crankshaflr

End Play

Camshaft Inspection ...

Checking of Camshaft

Run-Out s
Camshaft Bearing ....covornns

Checking of Camishaft

Bearmng Clearance ...

Checking of Camshaft
End Play ..

Checking T:nung Ch am-.mm

4. Pump Drive Chain

and Sprockets .....ociieenen

Checking of Chain
Tensioner and Chain

Vibration Damper ..............
I-E. ENGINE ASSEMBLY .o
1-F. ENGINE INSTALLATION ....cccocoeee.

ch]acm;;i:m"

18

15

£S5
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10,
1.
1z
13.
14.
15
A
7.
18,
19.
20

Cainshaft bearing front
CHl sezl

Cooling fan
Cylinder head: gaske:
Water pump
1mpeller

Water pump pulley
Water »eal

Bearing

Puliey hoss

Fan drive

V belt

Crankshaft pulley
Top mdicator pini
On seal

il deflecror
Crankshafi sprocket
Spacet

Spacer

Lock ot

21,
22
3.
24,
25,
26,
e
28,
29,
30.
31
3z
33
i,
5.
ELR
37.
38
39,

Fig. 1=1 Engine (1)

Thrust plate

Spring

Cylinder head bolt
Camshaft beanng rear
Blind cover

Gaskei

Small end bush
Piston pin

il seal

Thruit besring upper
Main bearing
Flywhenal

Thrust bearing lower
Gil pump shaft

il pump cover
Mmn beanng

Main beartng cap boh
Crankshaft

Main, beanng
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'
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|
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=
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Ol distribution pipe

Fig. 1~2 Engme

Bocker arm. cover gaske! 21,
Exhaust taper sleeve 22,
Exhaust valve 23,
Valve spring outer 24.
Valve spring taner s,
Cyimder hesd 26,
il level gauge 27.
Piston 28,
Engne hanger 29,

. Witer drain cock 50.
. Level guge guide pipe 3l
. Cylinder block 12,
Connecting rod 33,

- Spring sesl upper 3,
Camshaft 35.
Exhaust rocker shaft 36,
Hot air duct aT.
Rocker arm 3.

. Rocker arm cover 39

(2)

Gasker

Air cleangr

Inlet taper slegve
Air cleaner supporter
Carbureror

Inier valve pude
Inter mamfiold

Inlet valve
Piston ring top
Piston eing secand
Piston ring oil
Fxpandes

Crankcase cover
Starting motor
Gaiket

Gil pan

il pump body
Connecting rod cap boly

Exhaust valve

L1* ]
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'Ex ‘M
Figp. 1-3 Engine (3}
1. Hightension cord 16. Gasket
2, Gasker 17, insulator
3. Exhaust mamfold 18. Thermostat
4 lnsulator 19. Thermestat csmg cover
3 Chain tensioner 0. Hoss conmector
6. Altermitor stmap 1'_L Vibration  dsmper
7. Slipper blade 22 Ceoler campressor
4 Alwemator 23, Altemator bracke
a9 0 jet 24, Onl fitter
10, Diwibutor driven genr 25, Gaaket
1L Cam sprockel wheel 26. il pump drive chain
12, Distributor dnve gear 27, Oll pump sprocket
13, Timing chan 28. Bracket
14. Ob filler cap 29. Rubber ning
15, Water wemperature unit
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ENGINE

MAZDA olb6 s mounted with 8 1,586 cc (903 cu-n)
e water cooted, over head camshatys four cylinder
gngine. Iz bore and stroke 15 78 x 83 mm and the com.
pression matie s 6 |

1-A. CHECKING COMPRESSION PRESSURE

To check the compressinn pressure, proceed as [ol-
lows

|. Worm o up the zpgine Lo the oormal operating tem-
petalue.

. Remove all spark plugs.

. Se1 the shrotile valve 1o the wide open posinon

. Place a compression puuge 0 the spark piug hole.

. Crank the engine with the starting motgr untdl the
privsure reaches @ muxomum value,

6. Test the remaming evlindérs in the sane mannet.
7. The normul compression préssure 15 11.9 kglem?
(16892 Ibfin?} ul the enzine speed ol 310 rpin.

I low or uneven values are obtained, lest the com
préssion pressure ugain after pouring o smull quantity
of ofl into each cvlinder, 1T the pressure is low, both
with and without oil. thus is 4 symptom of leaking
valves. IT the pressure 1s higher when the ol has been
added, 1t 1 probable thay the msion nngs or cylinder

bores @ worn,

Wl e §o

Fig. 1—4 Chocking of compresson pressurs

1-B. ENGINE REMOVAL

The proceduies [or removing the engine from the ve-
hicle lor overhuuling are as {ollows

l. Remove the bonnbet

1. Loosen the under cover witaching bolts and remove
the under cover:

3. Drun the cooling water by opening the drain cocks
pi the lower of the radiator and the right rem of the
eyhnder block

4 Drain the engine ail.

5. Disconnect the espth wire a1 the battery 1o avoid
the possibility of 4 short circuit

6. Disconnect the wires 10 the engine. (Distributor,
glarting molor. ahermator, oll pressure switch, wates
temperature gauge it carburétor solenoid and engine
earth wire)

7. Remove: the msulator ar the exhaust mantfold.

8 Loosen the muts auachung the exhaust mamiold w
the ¢ylinder head.

9 Remove the air cleaner.

10; Disconpect the choke conwol wire ar the carhu-
etor,

{1, Disconmect the accelerator wire at the carburetor
12, Disconnect the vacuum pipe fon the power brake
unit from the muike manifold

|3, Disconnect the fiel hose ut the sarburetor.

14, Remove the each water hose a the intake mani-
{old

15, Remove the water hose for the expansion fank. g1
the radigtor.

I, Remove the radiator hose &t the uppar dnid lower
al the radiato

17. Loosen the radiator-cowlng atiaching hoi

148 Loosen the rudiator atachine. holis and then re-
move the radiator.

MNote: The radiator cowling should be removed alter
thie radistor has been femoved

19, Support the tansmission with a suitable juck.

20. Remove the starting: motor,

21. Remove the cluich cover plate and stiys,

22 Remove the holts aid nuts supporting the trans-
mission fo the engine.

23 |nsiall a swiable hrung shog on the engine hanger
bruckets, Attach the sling 1o & hoist or othér hifting
device and take up ull slack.

24. Remove the bolts and nuts from each engine mount.
25, Pull the engine forward until i clears the clutch
shaft. Then lify the engine from the vehicle.

Fig. 1=5 Removing of engine

26. Remove the enmne mounung brackers from the
cylimder block and mowunt the enmne on 10 the engine
stand {49 U107 680A and 49 0305 005) or wood blocks

1-C. ENGINE DISASSEMBLY

Engine overhaul should be done in the [ollowing ordes
alter temoving 1he engne from the vehicle. 11 the en
gme repair. siand 15 not available, take care so s 6
sufficiently protect the engine and it3 parts against
darmage
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1=C~1. Removing of Distributor

. Disconnect the hightension: cords from each spark
fu

g. !!:ull ofl the vacuum control twbe from the disin:
baton.

3. Loosen the distributor locking nut and remove the

distributor from the cylinder head.

1-C-2. Removing of Alternator and Bracket

|- Lusosen the alternator steap. attaching bols,

2. Loosen the alternator mounting bolt and put, &nd
then remove the altemnator and the V™ belt.

3. Loosen the nuis and bolt attaching the alternator
bracket to the block.

4_ Remove (he allermator bracket

1—=C—3. Remowing of Oil Filter

1. Remove the oil filler cartndge with o wrench, re-
ferring to Par. 2-F—1.

2, Loosen the bolts and remove the flter cover and
gasket,

1-C—4. Removing of Cooling Fan and Pulley

| Livgsen 1he bolis: that sttach the' cooling fan and
pulley to the water pump boss.

2. Remove the fan and pulley

1—C-5 Removing of Water Pump

I Loosen the bolts and nuts anaching the water
pump to the timung chain cover

2. Remove the alternstor strap.

3, Remove the wuter pump and gasker.

1=C=6. Removing of Thermostat

I, Loosen the bolts and puts that atiach the therme
stit cover to the gulinder head

2. Remove the thermostat cover. miskel and engine
hanger bracker.

5. Remove the thermosta

1=C—7. Removing of Intake Manifold and
Carburetor

I, Loosen the bolts holding the mler manifold to the

cylinder head.

2. Remove the inmke manifold snd carbureror assem-

bly and gasket.

1-C—8, Romaoving of Cylinder Head and

Camshaft
I. Remove the attaching nuts and remove the rocket
arm cover and gasked,
2. Remove two semicircular oil sealy
5. Remove the lock nut and washer and shide the
distributar drive gear off the camshalt.
4 fnstall ihe ring gear brake (49 0221 (30A) 1o the
Mywhesal,
5. With the spanner (40 (164 631 A) loosen the lodk
mut For the camshalt spracket.
&, Remove the bolt that sttich the ¢ylinder head and
the uming chain cover|
7. Loosen the cyvhinder head bolis in the roverse order
of tighteming,
& Remove the mcker arm assemibly

I3

9. Pull the camshan rearward and remove the cam-
shary from: the camshaft sprocker

Remove the camshaft sprocket

{63, Remove the camshaft beanng halves from the cyl
indir head.

I}, Remove the oylinder head and gasket.

Note: When removing only the camshaft or the cyl-
inder head, the timing chain should be lifeed upward
te prevent the sipper blade of the chain tensioner
from fying out end cauwsing 2 dificulty in adjust-
ing the timing chain

1—-C-9. Removing of Valve and Valve Spring

|. Remove the carbon mside the combustuon chamber.
2 lsethe valve spring lifter (49 0636 100) as shown
i Fig: | -6 gnd compress the valve springs,

45 9555 il

48 22 =S
————

Fig. 1—B Removing of valve

3. Remove the taper sleeve upper spring ssat valve
springs. lower spring seat and spacer,
4. Remove the valve.

Fig. 1=7 Valse assembiy

1. Exhsusr valve b Olter springs

2. Intake salve 7, Spring upped ssals

3. 'Volve seats 8, Tapper sleeves (EX)
4. Spting lower <eats 9 TFapper deewis (IN)
5. Innet springs

Note: Pluce the taper sleeves. upper spring seats. valve
springs. lower spring sears -and valves in order mn 3
suitable cuse for reassembling.



1=C--10. Removing of Crankshatt Pulley

| Inswell the ring gear brake (49 02%] Q30A) 10 the
flvwheel

2, Loosen the pulley bolt and pull the pulley off the
front end of the crankshafl

1=-C=11. Removing of Clutch Assembly

| Install the ring gear brake (49 0221 030A)

2 Loosen 1he bolis holding the cluich cover 1o the
flywheel and remove the clutch cover and pressure plate
ussernbly and chuch disk:

3. Loosen the bolts attaching the flywheel to the rear
end of the crankshaft

Fig. 1-8 Removing of 1y wieel
4. Remove the ring gear brike and Mywheel.

1-C—12. Remowving of Oyl Pan

1. Rotate the cylinder block upside down position,
2. Loosen the nuts-and bolts that sttach the ol pan
to the cylinder block.

3. Remove the oll pan and gasket,

1-C~13. Aemoving of Timing Chain Cover

l. Loosen the bolts and nuts that artach the timing
chain cover 1o the cylinder block

2. Remove the chain cover and gaskeis,

3. Remove the oll deflector from the ¢rankshafl

1-C-14. Removing of Chain Tensioner and Chain
Vibranon Damper

|. Remove the boli attachmg the chain rensioner to

the block and remove the wWwnsionern

2. Remove the slipper blade to the biock and remove

the slipper blade.

3. Remove the screws thar attach the chain vibration

damper to the block,  Remove the chain vibration

damper.

1-C-15. Removing of Chain and Sprockets

I\ Remove she jock nui and washer for the off pump
sprocket,

2o Pull off the il pump sprocket and crankshafi
sprocker together with the oil pump drive chain

. Remove the spacer from the crankshaft,

. Remove the crankshalt sprocker and timing <hain,
; Bemuve the key and spacer from the crankehafy,

L e

1—-C-16. Removing of Oil Pump and Straingr
L. Remove the nuts attusching the ol strainer 100 e
oll pump and remove the wil stramer and 0" ring.

2. Loosen the bolis and remove the oil pump, Q7
ring and adjisting washers from the evlinder hlock

1-C—17. Removing of Piston and Connecting Rod

. Remove the bohs from euch connectng rod ond
remaove the beanng: cops

2 Push the pston und connecting rod wssembly ouf
of the cylinder block with the handle end of & hammer
imtil the piston rings are free from the eylinder bore
Ratione the pston antd connecting rad assembly Trom
the top ul 1l blowk.

3. Tw separate the piston and connecting tod, remove
thee clips and romeve the piston pin with the piston
pin remover and installer (49 0223 Q61 10 tghtly.
leanl the piston by @ piston heate

e

49 0123 064

=

Fa. =9 Hemowving of mston pin

1-C—18. Removing of Crankshaft

|. Loosen the bolts thal atisch the mam besring cap
1o the cylinder hlock

? Lse the main bearing cap puller (49 022) 2704)
and remove the rear main beanng cap and thrust
washers,

i a8 0221 270A

Frig. 1=10 Kemoevimg of rear man bearmg

3. Remove the remaining bearing caps,

4 Take ot the il seal from the rear end of the
rankshail

5. Remove the wrapkshaft from the evlinder hlock.

| .6
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1-0, ENGINE INSPECTION AND REPAIR

1-D-1, Inspection of Cylinder Head

Remove all carbon in the combustion chamber and
exhaust port, Be sureé that the waler passages are
open, Inspect all tapped openings. Repan or replace
any damaged therads or broken studs

Check for cylinder head distortion by placing @
straight edge on the cylinder head surtace:
Measure the clearance between the straight edge and
the cylinder head surface with & feeler gauge as shown
i Fig |1=11 1f distortion exceeds 0.15 mm (0.006
in), grind with o surface grinder

Fig. 111 Inspecting of cylinder Hekd

1—-D=2. Inspection of Valve Spring

Examine the springs lor corrosion or acid etchings
Il it is severe. teplace wath new ones

Check the free length, spring pressure and squareness
of the spring. Replace with new spring if the length
is decreased more than 3 % of the standsrd dimen
ston, ot if the spring fitting pressure is reduced more
than 15 % of the standard dimension, ot the out of
squareness Is more than 3 mm per 100 mm (0.03 in
pet 4.0 in).

The specifications of the valve springs are -

| ' laner spring Cutet sprmg
| Free length | 368 mmit449in) | 37.3 mm{1.469 in)
[ Fitting length 325 mm (1. 2800m) | 34.0 mm (1,339 in)

Filting pressute 3.5 kg (20.97h) 143%kg (31300 |

Fig. 1-12 Checking of free length

1—-D-3. Inspecuon of Valve

Remove all carbon from ihe valves. Visually inspect
all wolves for warpage, cmucks or eXcessive buming
and replace if amy of these conditions 15 found.
Repluce any wom, pitted or corroded valves that can
not be cleaned our refaced

Measure the diameter ol the valve stem al twe o
three places 2long the leagth of the stem with o
micrometer.  Replace il the wear ol the valve stem
it more than 0.05 mm (0.0020 in).

The standard digmeter iz 8.0 mm (03150 in)

Fig. 1+—iﬂ Meazurng of vabve siem diamete:

1-D—4. Checking of Valve Stem and Guide
Clearance

The clearance beiween the valve sterm and guide should
be, under the condition of the guide being fitted with
the cviinder head. 0.018 to 0.063 mm (0.0007 to
0.0021 in) en the inlet side and 0.018 to D.058 mm
{0.0007 to 0.0023 in) on the exhaust side. To check
this clearance, ploce the valve In each guide, Check
the clearance with @ sutably mounted dial indicator,
or feel the clearance by moving the walve stem back
and forth. If this check shows excessive clearance,
it will be necessary to replace the valve guide and
valve,

1-0-5. Replacing of Valve Guide
|. Prets out the old valve guide with the valve guide
remover (40 022] 251A),

L]

Fig. 1—=14 Heplacing of volve guds
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2. Press in the hew gulde squarely with the same tool
untll the ring on the milde touches the cylinder head

Note: Intake and exhaust valve guides are dilferent
as shown m Fig 1-13

Fig. 1=16 Vahe gmded

3, Install the new valve wez] anto the valve zuide with
the valve seal installer (49 0223 160A)

amiezEea |

Walog 2eal

Vil guide i~}
r_..

Cyliesder basail

..‘L_

Fig. =16 Insinlling of vaive scal

1-D-6. Refacing of Valve

'R 1
2 | iiw 5
n . |
| |
| ; ’&-r’-'.':"{'h' % g hi\
| 2 /N ::-IiI _ % AN 1
e - Sa— ]

Fig. 1=17 Valves

Reface the valveés with o valve sefuced . lollowing the
instroctions” of the valve refacer munufactorer. The
intake and exhaust valve face has 4 90 degree ur!gjr:
Take off only the minmuwm of metal required 1o clean
the valve [aces

Mote: If the outer edpe of the vaive (valve marmin)
becomes less than 1.0 mm (0.040 ) lrom excessive
grinding, the valve must be replaced

1-D—7. Inspection -and Refacing of Valve Seat

Inspect the valve seats for cracks, buprs, ridees or -
proper angle and width, When aecessary o relace the
valve sesl, wse 3 valve seal grinder or a4 valve deai
cutter wnd grind to 4 90 degree angle. Do not prind
any mote than s necossary to closh ap the valve seat.
When using the seat cutter. refer 10 next paragraph:

Mote:

(a) If the valve guides-are to be replaced, this must
be done before refacing the valve wal,

(b) The valve seat ning 18 shrinkege-fitted In the cyl-
Inder head. However, the ssal ring cannot be replaced
In view of miintaining strength,

Fig. 1=18 Valve seat pnmde

1-D-8. Valve Seat Cutter
The lollowing cutters are avallable for reficing valve
Seals,

1. Valve seat cunter pilot 49 2765 034
1. Valve sear cutter pilar 49 2728 033
3. 90" cutter {for inler seat) 49 2801 011
4. 30° cutter (for imlet port) 49 2301 013
5. 1507 cutter (for inlet spot facing) 49 2821 012
& 90% cutter (for exhaust seat) 49 29520 |
7. 30° cutter (for exhaust par) 49 2541 013
8, 150° cunter (for exhaust spot facing) 49 2765 012

When refacing the valve seat with any one OF these
cutters, fit the cutter on the taper of the pilor wnd
insert the pilot intd the valve guide hole. Than, tuin
the handle and cot oftf Lo correct the valve seit



Fig. 1=19 Valve seal cuties

1=D-9, Checking of Contact between Valve and
Valve Seat
Alter the valve or valve seat is ground. check the
contacl between the valve and valve sear ss Tollows:
1. Apply a thin coar of “Prusstan Blue" on the valve
face and wmsert the valve wnto the valve seat
2. Move the valve up and down with hand pressure,
rotating the wvalve,
3 Remove the valve and observe 1he transier of
“Prussian. Blue™ to  the valve seat,
An even lansfer Indicates accurale walve and valve
seal sefacing. 1N uneven, the valve st be lspped
into  the walve seat, using o suitable lapping com
pound.
4, Check the valve sedt width with o steel scale plac
ed across the face of the vilve seat. The valve seat
width 5 2.1 mm (0.083 inl for the intake vilve seat
and. 1.4 mm (0,055 in) for the exhaust valve sear
If the valve seat width s tog wide, it can be e
duced from Instde with the 30 seat cutter and from
outside with the [50° seat cutter.

Fig. 1=20 Vilve szai

1=0=10, Inspection of Valve Seat Sinking

When the valve and the valve sear have been refaced
several times or they nust be cut deeply lor ade-
quute reconditioning, the position of the valve sinks

below the standard position. Accordingly, the spring

pressure under the firting condition falls. Check the
sinking of the valve seat by using a vernier calipors

.29

as shown in Fig. |-IL

If the sinking exceeds 0.5 mm (0.020 ), wislicrs
of sufficient thickuess to compensate the dnking must
be plaved und2r the springs 50 4 10 maintain the
specified ipring pressuie. I the sinking is more than
15 mm (0.058 in), replace the valve or cvlinder
head.

el

a 2 %
1ad ) M| f 1

Fig. 127 Checking of valve seat vinking

1-D-11. Inspection of Rocker Arm and Shaft

The standard clearance betwesn the rocker arm biish
and shaft is 0.020 o 0074 mm (0.0008 1o 00029 in).
Inspecy the ¢learance and i 1t ts more than 0.10 mm
{0.0039 in}. replace the bush or shaft

Fig, 1=22 Checking of rmxcker orm shiafl

1-D-12. Replacing of Rocker Arm Bush

1. Usimg & zditable mandeel, press the Hush aut of
the rockee arm

2 Press it the bush with the same tool used to

remove, bemng sure to align the oil holes ol the
rocker arm and bush.

3. Ream up the bush w the correct fin

1=D—13. Inspecnion of Cylinder Bilock

Clean the cylinder block with a suitable solvent. Spe:
cial care must be faken when clening the ofl pas
sages, coolant passages and cylinder walls to remove
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all sludge, dirt and carbon deposit. After cleaming.
use comptessed alr to dry the block thoroughly Ex-
amine the cplinder block for crack snd sny damsge.
Examine all machined surfaces of the block for bums
anil seores. Check for the cylinder block distortion in
the same way, as described In Par, 1-D-1.

1-D-14. Inspection ot Cylinder Bore

Check the cylinder bores for wear. scratching and
waveness, Measure the diameter of the cvhnder bore
by using a cylinder gauge &g shown in Fig. |1-23.

This messuremnent should be taken i the X-X direc-
tlon and the Y-Y direction at each of the 3 places,

Fig, =22 Checkimg of cylinder bore (3}

upper, middle and lower, of one cylinder, as shown
in Fig. 1-24. The difference betwesn the minimum
and maximum. values put of the 6 measured values
is regerded as the amobunt of wear, f the wear of
cylinder bore iz 0.15 mm (0.0059 in) or more, i1 should
ba honed or rebored. Honing and reboring should be
made to correspond to piston and rings oversize and
to the recommended piston clearince of 0.057 to
0.072 mm (0.0022 10 0.0028 in).

MNote:

(i) 1 any one of the evlinder bares tequires reboring.
the remuning ones ulso require reburing.

(b} Reboring must not go bevond 1.0 mm (0.0394 in).

The following oversizes ol pistons and rings are dvail:
able :

0.25 oun (0.0098 i} |
Q50 mm (00197 in) |

0.75 mm (0.0295 i)
1.00 mm ((.0394 i) I

T—D-15. Inspection of Piston

Carefully inspect the piston and replece if 0 & se
verely scratched or burned

Measure the dimmteter of the piston by means of a
micromeler.. The standard dismeler 15 s shown: in
Fig. 1-25. If the wear is severe, replage the piston.

MNote: This measurement should be carried oul with-
out the piston pin fitted.
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Fig. ¥=25 Piston
Az 77945+ 000 mm3.0687 £ 0.0004 1n)
B:78.0 = 0,00 mm 30709 £ 0,0004 m)
C:77.69 =000 mm 30587 20,0004 )

1-D-16. Checking of Piston Clearance
Check the clearance between cach piston and cylin-

der by messuring the diameter of the piston and <yl
inder bore. Refer to Par, 1-D-14 for the bore meas-
usement procedure. Measare the piston diameter ot
90 degrees to the pin bore axis and 17 mm (067 in)
below the ring groove.

The stznidard clegrance 15 0.057 to 0.072 mm (0.0022
to 0,0028 n).

If the clearance exceeds 0.15 mm (0.0059 inl, rebore
the cylinders: and wse the oversize piston referring to
Par. [-D-14

L 1o



| Marked Cylinder Fiston The standurd clearances are as follows:
| 8 «0.019 mm 77,945 + 0o mm | Side clegrance
o " u.ut} 0,000 - LI'I_II:;::IH L Topring | (0L03S= D070 mm (0.00/4 = 0.003% in)
| o709 ! b | 030687 ! in Second mng 0030 = 0,064 mm (0.00]12~ 0.0025 in)
+0.0005 + 0002 | T Oilnng 0000 — 0,068 mm (00012 — 0,0035.0) |
ag T OO 29,945 = (1,004
Unmarked %0006 ™ RO mR 1-D-18, Checking of Piston Ring End Gap
: & (10004 Place the piston ring in the cvlinder bore below the
(30709, ao0s M | (30687 2 D.0002 in) ring travel, wing a pston head to push the ring
k — i squarely. Check the piston ring end gap with a
_ o+ D ; 004 | feeler miuge as shown in Fig. 1-28,
o (L Ly 17945 _ 1 g™ The end gap should be 0.20 ro 0.40 mm {(0.008 1o
l = 0.0002 — (L0002 0.016n),
(3700 n mk. | 130687 {10003 n

The standard pistons and cylinders ar¢ graded Into
3 classes vespectively dccording to the diameter of
the piston and cylinder bore, and each of them s
sumped with A or C. or unmarked as shown in
Fig. 1-2a

—— - -
Fig. 1-26 Matching of piton and cylinder

The standard cledrance s ohtained by combining the
piston and. the cylinder which have the same marks

1—=0=17. Inspection of Piston Ring Groove

Remove the carbon from the piston ring grooves oy
using 4 rng groove cleaner or 3 shape sguare cdge
of broken ring piece. With a feeler gsuge, check the
side clearance of the piston rings a8 shown in Fig,
1=27 1f it is improper, replace the pston rings.

Fig. 1—=27 Pliton ring proove (nspediion

Fig. 1-28 Checking of end gep

rq,l'

1-D—19. Checking of Piston Pin Fit
Check the fir of the piston pin and the commecting

rod small end bush to be 0,07 to 0.03 mm (0.0004
to 0.0012 in). Replace the piston pin 2nd bush Il
they are worn heavily

Fig. 1=29 Checking of pston pin it

1-D-20. Replacing of Small End Bush

I. Press out the old bush with o sunsble mandrel
2. Press fit the new bush. being sure to align the
cil holes of the bush and connecting rod.

3, Finish the inner surface of the bush with a redm-
er o1 2 pin hole grinder.

MNote: The fit |8 correct when the piston pin slides
through the bugh with some préssure but without
any noticeable looseness.
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1=D-21. Connecting Rod Bearing

The connecting rod beartngs wre of aluminum-ined
and of the Interchangeable type. When properly in
atalled, the bearings provide proper clearance without
filling. scraping or shimming

Each ' béaring consisis of two halves and should be
replaced a5 u set,

The connecung rod bearing sews are available in the
standard size and omdersize ol 0.25, 0.50 and 0.75
mm {0.0098, 0.0197 and 0.0295 inl.
Inspeci the bearing carefully and
wortl, scored or fhiked

replice f It &

1-D-22 Checking of Connecting Rod Bearing
Clearance

The connecting rid bearing clearance should be 0.027

to 0.077 mm (0.0011 to 0.0030 in).

Check the bBesrme clearance by using a "Plastigage™

as lollows:

I. Clean the surfaces of the bearmng and crankpin.

2. Place the “Plasugage” on the crankpmn.

3 Install the bearing cap and tighten the bolts 10

the specified torque of 4.5 m-kg (30 feib),

4 Remove the bearing cap and measure the width

of the "Plastizage™, wamg the scale printed on the

envilope.

I othe clesrancs s excessive, replace e connecting

tod bemings by undersizes and grmd the crankpins

g @8 te obtain specified bearing clearance,

Fig. 1=30 Checking of bearmg clearance

7—D-23, Checking of Connecting Rod Side Play

Fig. 1=-31 Cheiking n:_’ side play

Check the connecting rod side play with a feeler gauge
as shown in Fig. 1-31. The side play should be 0.11
w 0.21 mm (0.0043 to 0.0083 in

1-D-24. Checking of Connecting Rod Alignment
Check the connecting rod for bend on twist by using
a sutable alignment fixiure, Follow the instructions
ol the lxiure manufaciurer, I the bend or 1wisy
exceeds specifications, the conpecting rod must be
straightened or replaced.

Fig. 1=32 Checking of connecting rod allgnment

1-D-25. Weight of Connecting Rod
The weight of four comnecting rods In the engine
should balance within £ gr (018 @)
In order to effedt this, the connecting rods e <las-
sified into following groups and inscribed. the mark

un each connecting rod

Fig- 1=33 Mark of gonmecting rod sw<ighl

Canle Mo

Mirtimurn weight | Muximum weid

C

OEBRBCER =3 ammD

|
|

675 g 12381 o2)
6RO pr 123 98 ori
68 g 124.16 ozl
690 pr (24,34 wx)
695 = (24.51 ox)
TOU g2 (2469 ox)
T05 w (2487 ox)
T10 gr 1 25.04 o7)
T15 = (25,21 o)
TI0 g (25.39 o)
725 o (2557 o)
T30 g8 (25.75 o2)

| 735 @(25.92 op)

BB ay (23,98 ard
BH5 (24 16 oird
690 gr (24,34 ar)
695 @ (2451 on)
TOO gr (1469 ozl
705 @ (24.8T on)
T10 g (25.04 0z)
THS @ (25,22 02}
T2 @ (25,39 02)
T25 gr¢25:37 oz}
T30 @ (2575 on)
TISm{25.92e2)

T40 gr (2610 u:J-_,|

I'I:
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1-D—26. Checking of Main Journal and Crankpin

Clean the crankshaft thoroughly with & suitable sol-

vent and blow out the oil passages with tompressed

it

Inspect the crankshafl for ¢racks, scratches and the

ail passages for clog.

Mepsure the dizmeter of each main jouwrndl and crank:
with a micrometer. Il the wear 15 more than

D05 mm (0.0020 in). the crankshan should be ground

to the undersize of 0.25, 0.50 and 0.75 mm (0.0038,

0.0197 and 0.0295 in).

The standard diameter of (he crankpins and main

journals 15 shown in the following table.

M5 00018 I

4" -
Crankpin | 53 0.060 mm (20866 uuu;nz'" |

L] ¥ 1
o 1L %) 11,0020

&
i |G¢m | B3 ueg M (24804 el ind |
jutimal | | - (.05 —0.001% |

I Brown ' &3 _ 0,052 O 124809 _ o.0020 P

1—D—27. Checking of Crankshaft Run-Cut

To check abygnment, mount the crankshait on the
V blocks and apply a dial Indicater, Slowly rotatd
the crunkshaft and note the reading on the dial in
dicator.

The maximum allowable un-out s 0.03 mm (0.0012
in). I the runout exceeds 003 mm (00012 i)
correct with a press,

Fig. V=34 Checking of crankshalt rom-gul

1=D=28. Main Bearing

The mmin bestings are of aluminuwn-ined and inter
changeable type. They aré clussified 3 types accord-
ing 1o the shape as shown in Fig. 1-35.

When correctly installed, it is provided proper clear-
dnce without fillng, scraping of shimming.

Each bearing comsists of two halves and should be
replaced a< a zet

The main bearings are svailable 1 the standard size
untd undersize of 0295, 0.50 and 0.75 mm (0.0098,
0.0197 and 0.0295 in),

The standard mam beanings are graded into three
classes sccording to the thickness and each of them
is puinted with geeen, brown and yellow. Refer to
Par. | -D-29 when replacing the main bearings,

T3 13

Inspect the bearings carefully for wear. sconng, fak-
ing or any damage. Il any of these conditions ex:

ists, replace with new beanngs.

| VL BT -
+ T n il x
FR=TF S
- [ e

Fig. 1—35 Maun bearmgs

1-D-29, Checking of Main Bearing Clearance

Check the main bearing clesrance by using “Plasti-
gage” In the same manner for the commecting rod
bearing clearance

Note the [ollowing differences,

|. The standard main bearing c¢learance s 0.037 to
0.061 mm (0.0012 to 0.0024 in).

2. The ughterung torgque of the beanng cap muts s
B5 m-kg (60 trib).

Note: The standard main besring, main journal and
bearing housing sre clussified into 1wo o1 thiee grades
respectively by the sizey of the diameter and the
standard bearing clearance i3 obtained by combining
the main besring, main joornal and bearing housing
in accordance with the following chart.

Begring

) Main
hawm Wl |
{Cyvlnder |aurnal a Clearance
block) (Crankzhatri} bearing
Green | Greem | U037 —005% mm
_— | (0.0013 — 0.0023 in)
T .
: flrown | Yellpw | 0,035~ 0061 mm
| (000 4=~ (0024 in)
Greenn | Hrown | O3] — (L0S9 mm

Green | (L0012 — (L0023 [n)

0034 = 0061 mm
(006013 = 0.0024 in)

Hrown | Gareety




1-D-30. Checking of Crankshaft End Play

The end thrust of the crunkshaft Is taken by the thrust
washers a1 the remr of the crankshaft.

The swandard end. play of the vrankshaft = 0.08 w
0.242 mm (0.0031 10 0.0095 in),

Check the end pliy with o dial Indicator or g feeker
pupge s shown in Fig 1-37

Coerecl, If the end play exceeds 0.3 mm (0.012 in).
The end piay can be adjusted by the thrusi washers.
The thrust washers wre available in the oversze of
0.25, 0.50 and 0.75 mm (0.0098, 0.0197 and 0.0295
in).

Fig. 1-37 Checking of end play

1-D—31. Camshaft Inspection

Cheek to see that thecam faces and journals are smooth
and are not scored or worn.

Messure the eam height with @ micrometer and if
wear exceeding 0.2 mm (0.0079 in) 1s found, replace
the camshaft,

The stundard cam height s 44.715 mm (17605 in)
on mlet and 44682 mm. (17592 in) on exhaust
Measure the diasmeter of the camshaft joumals. If s
wear of more than 0.05 mm- (0.0020 in) is found,
grind the journals to an undersize of 0.25, 0.50 and
0.75 mm (0.0098, 0.0197 and 0,0295 in),

The standard Jdiameters of the camshaft jourrals are
in the follpwing table.

[ R ] ~(100E6
|. Frang 45 _0.055 mm (.7 _0.0072 inj
=50 - (a0
Cenger 45 oS ™ (a7 _ngo3s™ J
= (1040 LR
Reat 45 4055 TN " paaint |

Frg. 1-38 Checking of samahaly jowrmal

1—D-22. Checking of Camshaft Run-Out

To check the nm-out, mount the camshatt on the V
blocks or center holding device and use a dial indi-
cator, a3 shown In Fig. 1-39.

Rotate the camshall with hand and dewermine the
reading on the indicaror

Il run-oul exceeds 0,03 mm (00012 ), stoughten
the camshaft with a press or replace with 4 new ofe.

Fig. 1-39 Checking of camshafl run-oul

1-D-33. Camshaft Bearing

The camshall bearings we of habbitt-limed and inter-
changsahle types. They are clissilled into T types as
shown in Fig. 1-40.

When correctly installed. e 15 provided proper clear
ance without filing, scrapig or shimming. Bach bear.
ing consisis of two halves and should be replaced as
@ sel

The - camshaty beanings are avallable jn the standard
size and understee of 0.25, 0.50 and 0.75 mm (0.0098,
0.0197 and 0.0295 in).

fnspect the bearings carefully for wear, scoring. flak-
ing of any damage. If any of these conditions exists,
teplace with new bearings.

:

Ceo =09

u-q
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=

—
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—

Crylinger waad sige

Fig. 1=40 Camshafi beanngs

1-D—34, Checking of Camshaft Bearing Clearance
Check the camshaft beaning clesrance by using o
“Plastignge” In the same manner for the connecting
rod bearing clearance,

Note the following diffesences

|. The siandard camishaft bearing clearances are os
Tollows,

1 - 14
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Fromt | 019~ 0.00% mm (0.0007 — 00037 my
| Center {_J__i:t_‘sf_-- {Ii:l'a“i mm IIHHH_I —4MI2Y )
| PRear Ulll‘!*—-{iﬂﬁ‘# ey (LT -Lu.u""mr 2

2 The tightening targue of the bolis I 8 m-kg (60
ft-lh).

1—D—35. Checking of Camshaft End Play

The end play of the comshalt 15 détermimed by the
clegranice between the sprocket surface and the thrust
plate surface

Measure this clesrance with 4 feeler guge 34 shovwn
in Fig. 1]

The end play of the camshaft should be 0.02 o 0.8
mm (0.0008 to 0.0071 in). L[ the end play b exces-
gve, teplace with o new thrust plute

Fig. 1-4%1 Checking of <omzhaft end play

1—D—36, Checking of Timing Chain, il Pump Drive
Chain and Sprockzts

Check éach chain for broken links. Check the sprockets

for cracks and worn or damaged teeth. 17 any defects

are found, replace with new pans.

Fig. 1-42. Sprocket

1-D-37. Checking of Chain Tensioner and Chain
Vibration Damper
Check the chun tensioner and chain vibration dampe:

for wear or any damage Replace with new parts if
négessary

| -

1—-E. ENGINE ASSEMBLY
The procedures for assembling the engine when the
enging is to be completely overhauled are as follows:

1-E~1. Assembling of Piston and Connecting Rod

1. Install the piston pin chipoin the groove on one
side ol the pision

2. Place the connecting rod In the piston and align
the hole of the comnecting rod with the hole of the
platon.

3. Insery the piston pin with the piston pin installer
(49 0223 D61) until the pistan pin clip can be fitted.
Prehieat the piston i tightly

4. Fit the piston pin clip in the groove.

Note: Care must be jaken dunng the mstallanon that
relative positions of the oil hole on the comnmecting
rod big end and the “F" mark on the piston are i
accordance with Fig 1-43.

Fig, 1—43 lmsprting of piston pin

1-E-Z. Installing of Piston Ring

1. Fi1 the expander m the bottom ring groove and
mstall the ofl nng on it with & instailer as shown in
Fip- |44

2. Install the second ring and then the top ring.

— |

Fig 1—4& Ipstalling of piston ring

Note:
(2) Be sure 1o imstall the rings with the inseription
mark "R upward as the faces of the 1op and second
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mngs are wmpered 85 shown n Fig (=43

(by Bo not expand the nngs more than pecessary 1o
install, also bé cateful nov to burr the piston with
the end of the rings

Yoo virng 3 Snoond ring ]
1
__—'.‘_:.. T A ——e |
B
e ] i —.—-..J [
e 1

Fig. 1=45 Piston ring

1=E=3. Insmlling of Piston and Connecung Rod
Assembly

[. Place the piston rings at about 120 apart so that

the gap s not located on the thrust side and the piston

pin side.

2. Lubricate the entire sssembly with engine oil.

3. Using the sulteble piston installer, inseqt the pis.

ton and connecting rod assembly front the top of the

évlinder block by tapping the piston lightly with a

plastic hammer
£

Fin. 1—46 Installing of poton sssembly

Note: Insert the pision to the cylinder se that "F”
mark on the piston & directed to the front of the
EngIne.

4. Rotate the cylinder block upside down
3, Fit the connecting rod bearing halves into their
respective locations

1—E—4. Installing ol Crankshaft
1. Clean the contact sutfices of the cvlinder bluck,
main bearmgs snd crankshatt.

2. Fit the five sets of main bearings properly to the

cylinder block and the beanng caps respectively

Fig. 1—=47 Ihsralling of main bearing

Note: When 1 i3 necessary toreplace the mamn bear-
ings with new ones. refer 1o Par. 1-D-29

3. Fir the hall of the thrust washers to the cylindes
block with oil grooved surface facing the crankshaft
thrust side,

Fig. V=48 Fitling of thrust washers

4. Lubncate the main beaning surfaces with engine oil.
5. Plice the crankshaft in the evlinder block, being
careful not to drop the thrust washers.
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6. Fit the il ‘seal to the rear end of the crankshain
ufter applving grease to the seal fip.

7. Fir the rodshaped ol seals (side seals) into the
grooves on both sides of the rear main bearnng cap

Mote: The side seals should be placed a: shown in
Fig. 1-50

Fig. 1=50 Installing of man hearing cap

Fit the hall of the thrust washers o the rear
main bearing cap with: the grooves 1oward the crank-
shafi thrust side
9. Install the mmin bearing caps.

10, Tighten the bolts to 8.5 m-kg (60 ft-ib),

Note: The main beating caps dre marked with a nume
ber' whuch shows the order of theo arrangement.

1114

Fig. 1-51 Main beanng caps

1—E-5, Checking of Main Bearing Clearance and
End Play
Refer 1o Par. 1=D-29 and 1-D-30

1-E—6. Installing of Connecting Rod Bearing

Cap
| Install the comnecting rod bearing halves |nto their
respective caps with the tang fitting in the slot pro-
vided.
1. Lubricate the connecting rod bearing surfaces with
éngine il
3. Install the caps 10 the connecung rods, ensurng
that the tdentification numbers pre matched
4. Tighten the bolls 10 45 mkg (30 frlb)

b7

Fig. 1=52 [nstallmp of connecting fod cap

5. After tlghtening, tum  the crankshaft and make
sure thut the rotarion s light and smooth

1—E~7. Checking of Connecting Rod Bearing
Clearance and Side Play
Refer to Par. 1—-D-22 and 1-D=23.

1—E=8. Insmlling of Oil Pump and Strainer
|. Place the adjusting shims on the cylmder block.

] -y

Fig. 1-53 Placing of adjusting thim

2. Fit the "0O7 rnng to the outler hole on the oil
pump and install the oil pump to the block. aligming
the dowel pins

s

Fig. 1-54 Fitting of “0" rmg
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3. Tighten the atiaching bolts
4. Place the 0" nng on the oll pump and install
the il streiner 10 the ol pump. Tighten the nuts

1-E~9, Installing of Timing Chain and Sprockets

. Fit the spacer onto the crankshit

2. Place the timing chaln on the crankshaft sprocket
and camshafy sprocket with the tally marks aligned
85 shown i Fig 135

Fig. 1=55 Installing of timing chain

3. Being careful not 1o change the relavton of nme
ing chain, camshaft sprocket and crankshaft sprocket,
fit the crankshaft sprocker onto the crankshaft

4. Align the keyways of the cankshaft and sprocker
and tnstall the key

5. Fit the spacer onto the crankshaf

ih o r—

g Fi b i
—
3y
-~ |

; ) .f"‘—‘{. p _.1 Py Jr.;-.. —
Yo (B ) | ] Yo ]
I\_I_f' \_2/ \..g’,z' ,_i_ I\E-" 'x?./'

Fig.- 7=58 Crankshafl sprockers
I key 4. Timing sprocker
32 Gl pump sprockes 5. Spacer
1. Spacer 6. Crankshafs

6. Install the chain tensioner, slipper blade and chain
vibration damper in positions.

1—E=10. Instaling of Ol Pump Drive Chain and
Sprockets

[. Fit the kKev on the oml pump shafi

2. Fnn the ol pump dove chain to the crankshaf
sprocket and oil punmp sprocker and install them o
the crankshafr -and oil pump shaft, allming the kev
3 Tighten the oil pump nur and cheek the slack of
the oil pump chain by pressing with a finger as shown
in Fig. 1-537

Fig, 787 Checkmyg of oll pump dnve chian

The slack should be within 4.0 mm (0,16 inl

If (1 exceeds 4.0 mm (0.6 In), remove the oil pump
and add the shims between the cylinder block and il
pump

The thickness of the shim 5 0.15 mm (0.006 in}
4. After adjusting, torque the oll pump nut 3.5 m-kg
(26 fr-lb) and bend the tab of the lockwasher.

1—E=11. Installing of Timing Chain Cover
I Install the oil baifle plate 1o the crankshaft with
the edge tomed outward,

Fig. 1=58 Insmlling of Timing Chain Cover

2 Fiv the oil deflector and the oil seal mto the
timing chain cover. Then, apply grease to the oil seal
lip

3. Place the gaskets on the cylinder block and (rstall
the chamn cover, aligning the dowel pins

Tighten the holts and nuts
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Note: Cut off the excess gaskets along the mountng
gurfaces of the ol pan ond cylinder head.

1—E-12 Installing of Oil Pan

|. Before instaliing the oil pan, make o final Internal
inspestion

2, Apply 4 thin cost of gaskel paste on the cylinder
block.

3. Pluce & new gaskel on the cvlinder block.

4 Install the: ol pan and tighten the bolts and puts
little by little in trun unti the wrque becomes 0.7
m-kg (5.0 fr-ib] evenly.

Fig. 1-59 |ustalling ol ol pan

1-E-13. Installing of Clutch Assembly
Install the clutch assembly, as described in Par. 6-E

1-E—14. Installing of Crankshaft Pulley

1. Lock the fiywheel with the ring gear brake (49
Q221 030A)

2. Insiall the crankshaft pulley 1o the ¢rankshaft so
that the key groove of the pulley allgns with the key
on the crankshaft,

Fig. 1—80 Insialiing of crankshalt pulley

3. Tighten the pulley bolts to 14.5 mkg (105 ftb),

1—E—15. Installing of Cylinder Head

{. Hold the comshaft sprocket and chain securely with
4 hand and rotate the cylinder block upside down
2. Place the sprocket and the chain on the tops of
the slipper blade and the vibration damper.

T )

Note: Ensure thae the wlly marks of both the cam-
shaft sprocker and the shain are engaged propetly

X Place 4 new gasker ool the ¢vlinder hlock
4, Position the cvlindes head on the cylinder block,
Wligning the dowels,

Fig 1=61 lnstalling of cylindér head

1—E—16. Installing of Camshaft

|. Fit the theee sote of the camshalt bewrings prop-
erly to the eylinder head and the bearing caps respec-
tively

Fig. 1—82 Installiig of camshaft bearing

2. Lubricate the bearing surfaces with engine oil.

I, Install the camshaft 1o the sprocket, aligming the
key and 0 the camshaft journals onto the respec-
tive bearings.

Fig. 1-63 Installing of camshaft
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Note: The valve timing is a5 shown in Fig. 1-64

iimaky o= 3 .'E"
S ST T s SO
|

Exnmiml

Fig. 1=-64 Vylve timng

1-E=17. Assembling of Rocker Arm
Assemble the rocker arms in the formation shown m
Fig. 1-65,

Fig. 1=-85 Kocker arm asmmbly

Thont plaite 7. Spucer
Front beanng <ap 8, Spring
Rocket arm 9. Hear bearing cap

Supporie 10, Oit pipe
Rocker orm shaft (EX) 1, Rocker arm shaft N}
Cénter bearing cap

A b ) o

Care must be taken on the followmg points:

|. The rocker arms; spacers and rocker arm shaft sup-
porters are respectively interchangeable for the intake
and the exhaust.

2. The rocker arm shafts for the inteke and the ex
hausi are not interchangeable. Two shafts are installed
o1l the intake side and one on the exhaust side,
The two shafts for the intake side are interchangeable,

— =
Lorger Sherte

Fig. 1=66 Rocker srm shalts and oil pipe

3. When installing the rocker arm shatts an the in-
take side, the ends with the Jonger distance beiween
the oll lole and the tip bee tumed towards Inside
gpach other.

4. The center beaning cap s instafled with the oil hoie
fucing woward the intake side

5. The ol pipe s mstalled with the ol ejection hole
facing the camshaft. In order to swind vibmtion of
the pipe after It has imstalled, the “0" ring fitted on
the pipe is pressed inte the hole fob the pipe on the
center bearing cap.

1—E-18. Installing of Rocker Arm Assambly

|, Face the Mut surfice on the ball on gach of the
rocker arms Jdownwiird,

——

Crac) Wrang Wrong

Fig. 1=67 Tappet bull

2. Aligmng the dowels, posivon the rocker arm: as
sembly on the cylinder head,

Fig. 1-68 Installing of rocker arm sssembly

3. Tighten the cylinder bolts temporarly,

I -
{1 Gy
niike
Tapeat tmd I | ||
r,-1l—: Tagpet simsve
E._lh.-l::." wihg E‘E”Z_ -I.TT=£I
o R
TR | Tuf’rl
N U L

Fig. 1—68 Rocker irm oflsed
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4, Muwe the rocker arm supporfers and  offset each
ul the exhaust side rocker arms 1 mm (0.08 (n) [rom
the wvalve stém: center,

This offsetting will rotate the exbuust valves and thus
prevent carbon deposits and uneven wear on the valve
seats:

5. Tighten the cyiinder head bolis evenly 1o 8,0 m-kg
{60 f1-lb} in the sequence shown in Fig. 1-70.

Fig. =70 Tightenmg order

6. Tighten the bolt attaching the cylinder head and
the timing chain cover.

Fig. 1-71 Tightenmg of attaching boll

7. Lock the flywheel with the ring gear brake (49

0221 030A) and tighten the camshaft sprocket lock

muts to B.0 m-kg (60 fe-lb) with the spannar (49 0164

631A). Bend the tab of the lock washér,

s
‘ﬁ‘i%‘?‘i

Fig. 1=72 Tightoning of camshafl ip‘lDdCL'l nut

I =21

5. Align the key groove with the pin- and msull the
distributor drive gear o the camshafl.

Fig. 1=73 Installmg of dstnburor drove gear

9. Tighten the lock nut to 8.0 mkg (60 feib) and
bend the tab of the lock washer.

1-E—19. Checking of Camshaft Bearing Clearance
and End Play
Refer 1w Par. 1-D—-34 and |-Dx-35,

1—E—20. Adjusting of Timing Chain

Using & screw driver through the opeming of the cyl-
inder head, turn the slide pin of the chain tensioner
counter<clockwise and release the adjosting arm.

The bming chain now has the proper tension and no
further manual sdjustment is. required.

Fig. 174 Adjusting of timing of hain

1=E=21. Installing of Water Pump
| Position the gasket on the timing chain cover and
install the water pump.

Fig. =75 Inualling of water pump



2, Install the alternatoy strp
3. Tighten the sttaching bolts and nuts.

1—=E-2Z. Instilling of Thermostat

|- Install the thermostat casing and msket to the
eylinder head.

2. Insert the thermostat inte thermostal casing.

Fig. 1=76 Inserting of thermostat

3. Install the thermostat cover and gasket,
4, Install the engine hanger,
5. Tighten the sttaching bolis and nuts,

1—-E—23. Installing of Intake Manifold and
Carburetor

|. Place the gasket on the cylinder head

2 Install the Inwke manifold and carburetor assem-

bly to the eviinder bead and tighten the attaching

nuts.

Fig. 1=77 Inuualling of |ntake manifold

1—E-24. Installing of Distributer

I. Rorate the crankshafl in the direction of revolution
unul the No. 1 piston s a1 8 degrees before top of
the compression stroke. The first mark on the edge of
the crankshaft pulley should be in lme with the nee
dle on the uming chain cover. as shown in Fig. 1-78
2. Abgn the wally marks on the distrioutor housing
and the dnve gesr as shown i Figo | =79

Fig. 1=78 Alyming of crankshaft pulley

Fig. 1—73 Allgming of wlly marks

3. Insert the distributor to the evlinder head and en-
gage the gears.

: L
Fig- 1—80 lmerting. of dissributor

4. Tighten the distributon locking nut.

1-E—25, Installing of OQil Filter

1, Place the gasket on the block and install the: ol
filtey cover. Tighten the bolts.

2 Apply oil onto the oil sesl on the new filter

cartridpe
5 install the carridge onmito the cover and screw m
pnul 1w qust rouches the cover.

4. Tighten the carmndge a fufther 2/3 of a num but
absolutely no more.
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1—E—26. Installing of Cooling Fan
Install the pulley and fan onto the pulley boss of
the water pump and ughten the attaching bolts

1-E=27, Installing of Alwernator Bracket
and Alternator

the alternator  brocket to

|, Install
hlock.
2 Install the altemalor o the bracket with bolts.

the cylinder

Fig. 1-81 installing of sltemator

3 Attach the upper end of the alternator flange 1o
the strap.

4. Fit the *¥" bel

5 Using o lever. pull the alternalor away from ‘the
enging untll the proper ténzion is obtained

Correct adjustment will permit the belt to flex 12
te |4 mm (04T to 0055 In) by pressing with @ finger
in the middle between the pulleys. Fora new beln
it should be 9 to 11 mm (0.35 to 0.43 m)

6. Tighten the bolis

Fig: 7-82 Adpsung of temion

1-E-28. Adjusting of Valve Clearance

Adjust the valve clesrance to be 0.3 mm (0.012 in)
for both the intake and exhaust when the piston s
at top dead center of the compression stroke.

To adjust valve clearance, loosen the lock sut and
insert 4 feeler muge between the rocker arm dnd viave
qem, and then, torn the adjusting screw untl the
proper clearance is obtained.

Alter adjustment. tighten the lock nut securely and
recheck clearance,

Note:

{a} Before inserting the feeler gauge, engine that the
flat surface of the ball on the rocker mrm is facing
dawniward.

() When adjusting the valve clearance at the camshaft
side, tha clearance should be 0.25 mm (0.010 in

Fig. 1—83 Adjusting of vaive ciearance

(c) Whenever the engine 15 overhauled, the vabve clear-
ance must be readjusted after warming up the engine
and retightening the cylinder head bolts 10 the speci-
fied torque

1—E—29. Installing of Rocker Arm Cover

1. Fit two semicircular oll seals, with the “OUT"
mark facing outwards, to the front and rear of the
cylinder lead.

Place a new gasket on the cylinder head.
. lnstall the rocker arm cover and tighten the at-
taching nuts,

-
-
=
]

1-F. ENGINE INSTALLATION
Carry out the removing operations in the réverse
order

SPECIAL TOOLS

49 0107 6804 Engine stand

49 0303 005 Hanger (for engine stand)

40 D164 G31A  Spannes

49 636 100 Valve spring lifter

49 0221 2224 Pivot (for vilve spring lifter)
49 0221 D30A  Ring gear brake

49 0223 061 Piston pin remover and installer
49 0221 I70A  Main bearing cap puller

49 0321 351A  Valve giide removet

49 Q223 160A
49 2763 034
49 172§ D33

Valve seal installer
Valve seat cutter pilol
Valve seat cutter pilot

49 2801 011 90” Cutter (for IN seat)
49 2801 013 30° Cutter (for IN port)
49 2821 012 150° Cutter (for IN spot facing)
49 2952 011 90° Cutter (for EX seat)
49 2541 013 30" Cutter (for EX port)

49 27645 012

150% Cutter (for EX spot facing)
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LUBRICATING SYSTEM

Gl Is ciredlated under pressure by @ rotor type pump
The pump is mounted on the cylinder block Inside
the ofl pan and driven by the chain via the crank-
shafi. A Tull Now type oil filter s mounted an the
right front of the cylinder block.

The oil capacity is 3.9 liters (8.2 LS paints. 6.7 Imp

paints),

Z—A. LUBRICATING CIRCUIT

. The oil pump which is driven by the chain, draws
up oil from the oil pan through the strainer and sends
it to the ail flter.

2. Ol that has been filtered through the oil filter Is
forced to the main oil pallery and then to the main
bearings.

3, The passages in the crankshaft direct the oil from
the main bearings to the connecting rod bearings

4 The cylinder walls, piston pins and bushes are fu-
bricated with oil sguirted out of the oil holes on the
lirge end of the connecting rods.

5 The crankshaft and camshaft sprockets are lubil:
cated by oil which Is supplied through o passage from
the main oil gallery, to the oil jer.

6 Ol from the main gallery reaching the il control
plug on the front right side of the cylinder head is
farced up to the front camshalt bearing und the ex-
haust side rocker arm shafl.

7. Ol from the oil passage twrning pamnt of the from
camshall bearing is forced to the intake side rocker
arm shaft. [ubticates each of the yocker wrm bushes
and then passes on the center camshaft bearing. Also,
the oil lubricates the valve stem and other valve train
surfaces,

8 Oil from the front camshaflt bearing is forced to
the oil pipe and ejected from:the jets on the il pipe
to lubricate the cam surfaces, and then oil passing
through the oil pipe i forced to the rear camshafi
bearing.

9. The distributor drive shaft is lubricated with oil
splashed on the lubricating-hole for the drve shalt by
operation of the timing chain and the rocker arms.
10, After lubricating the vanous parts, o] drops di-
rectly back to the oil pan from the front side of the
cylmder head,

2-B. OIL PRESSURE RELIEF VALVE

The oil pressure relief valve is provided Into the oil
pump body.

When the engine revolution becomes high and exces
sive oil pressure develops in the system, the relief valve
opens to felieve the pressuré and 1o retumn the excess
oil to the il pan. Thus, the oil pressure maintains
within the maximum pressure of 4.5 kglem? {64 Ihiin=)

2-C. OIL PRESSURE SWITCH

The oil pressure switch fitted to the filter body i
connected to the il pressure waming lamp with the
'WI.I'.[ITE..

Safe minimum pressure s 0.3 kgfem? (4.3 Ib/in?lat
idle. If the oil pressure drops below 0.3 kglem? (4.3
Ibfin?), the warning limp lights up to indicate some
treshles in the lubricating dvstem.

Therefore, when the warning lamp goes on, immediate
check should be made

E'_TE_tT'DI.ITJﬂTI' piEE 7

gafery

\

Fig. 2=1 Lubricating circuit

|

Frg. 2—2 Ol pressure switch

2-D. CHECKING OF OlL PRESSURE
|. Remove the oil pressure switch and connect the
oil pressure gauge (49 0187 280) Instead,

Fig. 2-3 Checking of oil presure




2. Warmi up the engine Lo the normal operating lemr
perature.

3. Run the engime at 3,000 rpm and take & reading
the gauge

Ioahe reading of the mauge 5 35 to 4.5 kofem®
(50 1o 84 Ibfin®), the oil pressure is normal

Shonild there be 3 noticeable drop In pressure, check
the following: points.

1) Ensure that the oil level is between the “F7 and
L7 of the dipstick gauge.

23 Check the: oil Miiter for clog. 11 11 oexasis: veplace
the filter canndge. refemng 1o Par, 2-F—1.

3) Check the il pump, ms desembed w Par. 2-E-|.

4) Check the relief valve for worm plunger and fa-
tiged spring. The free length of the spring 5 464
mm (B3 i}

2—E. OIL PUMP

The wil pump is of 4 rotor type based on the trochoid
curve and consists of the parts as shown in Fig. 2-6.

The feeding capacity is 13.0 liters/min. (3.4 US. gal
lonsfmin., 29 Imp. gillons/min.] at 2000 rpm of
engine revolution,

2—E=1. Checking of Oil Pump

i. Check the clearance between the lobes of the o
tors with 3 feeler gauge a shown m Fig 2-4

If the clearance 5 more than 0.25 mm (0.010 in),
replace hoth rolors

Fig. 2—4 Chocking of clearance betweon roton

2. Check the clesrance between the outer rotor and
pump body with a feeler muge. This clearance should
be 0.14 w 0.25 mm (0.006 to 0.010 in)

Fig. 2—6 il pump

| Dnve chan 6. Grooved pan

2 Sprocker. sssembly 7, Haovor assembiy
3, Cover 5. Body

4, Shalt 8. 70" 7ing

5 Woodnufl key 10, Adjusting shim

11. " “nng 16. Sprng

12. Rubber guide 17, Plunger

13. Rubber nng 1%, Adjosting shim
14. Spht mty 17. Gl steadner
15, Spring seat
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3. Check the end of the rotors Place a straight edge
acroas the pump body and measure the clearance be-
tween the rotor and the siraight edge with a feeler
gauge as shown i Fig. 2-7

-
Fig Z=7 Checkmg of cotor end Moat

Then, place a straight edge across the pump cover
and measure the clearance between the straight edge
and the cover _ _

If the end float &s 0.5 mm (0.006 in) or more, cor
rect the pump cover by grinding.

The sandard end float is 0.04 o 010 mm (0.002 10
0004 In),

Fig. 2-8 Checking of pump cover

2-F. OIL FILTER

The oil filter &5 of a cartridge type. The elemem of
the filter is sealed in the contamer s 2 unit. The
oll filter i provided with a rellel valve.

I the ol filter clogs due fo impurities in oil and the
filtering: resistance reaches 0.8 to 1.2 kg/em? ([1 1p
18 lbfin?), the oil can not pass through the element.

However, the oil pushes the relief valve open and un-
filtered il is supplied to the epgine. The element

should be replaced every 12,000 km (8,000 miles).

Fig. 2—8 01l filer

1 Cartndge 4, Gasket
2. il =eal 5 Ol pressure swiich
3. Cover

2—F-1. Replacing of Oil Filter
|. Remove the oil filter cartridee with 8 wrench as
dhown in Fig. 2-10,

Fig. 2—10 Replicyg of ol filter

2 Apply cil onto the oil seal sn 2 new filter car-

tridge.
3, Install the cartridge onto -the cover and screwin
until it just touches the cover.

4. Tighien the cartridge a further 2/2 of a wm but
absolutély o more

5. Start the engine and check that the joints are not
leaking. Top wp with ofl Il necessary,

SPECIAL TOOL

4% 0187 280

CAl pressute gauge
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COOLING SYSTEM

The completely sealed cooling system consists of 4
carrugated lin type radiator with sealed fller cap. ex-
pansion laik with pressure cap. centrifugal water pump.
wax pellet type thermostat. and 3 four-biade fan.
The radiator and the expansion rank are connected by
fiose. When engme s overheared. the coolant i the
radiator flows out and led nto the exponsion tank
through the hose. The coolnt &5 then retumed to
the radimtor by negative pressure which builds up in
the cooling system when the engine cools down, The
coolant should be changed every two years or every
48,000 km (32000 miles).

3—A, COOLANT CIRCUIT

The water pump. which is doven by a belt from the
crankshaft, delivers the coolamt from the radiator
through the inlet pipe 1o the water jackets on the <yl
inder block and the cylinder head,

When the engine s cold, the themostat is closed and
the coolant in the water jacket does not circulate back
into the radiator but is deliversd back te the inlet
pipe after passing theough the hot spot on the inlet
pranifold to preheat the air and fuel mixture. As the
coolant circulites only between the water jackets and
the inlet pipe, this enables the engine to warm up
quickly.

Once the engine 15 warmed up. this opens the therme:
stat and the coolant s then crculated through the
hot spot only 1o the inlel pipe but also 1o the ra
diator through the thermostat The coalant in the
radiator &5 couled by the fan and the uir stream caus-
ed by the travel of the vehicle and is then ciculated
to: the water jockets,
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Fig. 3—% Coolant circudt

3-B. MAZDA GENUINE LONG LIFE COOLANT

MAZDA genuine long life coclant fs used in the cool-
ing system of the MAZDA 616 The MAZDA genuine
long life coolant was developed lor the aluminum en:
gine of MAZDA vehicles Antifreeze solution and anti-

3ol

corrosive solution are mcluded in this coolant
The zable below shows the muxmg rute of water and
MAZDA genuine long life coolant

Freeai | Mixture ratin 5 Specific pravity of
Jeeing point [ Coolant | Water | mixture at 2% (68°F)
_aCi-4F) | 38 65 L.08)
45°C(-49°F1] 8% | a5 1078
Note

(a) Always use solt water |demnerafized water) m
the cooling systerm:

(b1 If the MAZDA genuine long life coolant i nol
avallable, add MAZDA penuine antifresze solution or
anticorrosive mocording to the sesson

The percentage of the MAZDA genuine antifreeze so-
lution required 1o protect the cooling system Is shown
in the following table.

2wt Miweperomigs. | Spegifio gravity
Frocking potut (Volurme) i Al mixtore 41
(Centigrade) | AT |y, | cwen)
wolutim
- 6.3 13 B |22
- 93 20 80 1.0129
-126 34 73 1.037
162 30 0 | |44
205 as 65 1051
=282 40 fil 1058
-31.2 43 i3 ‘ 1066
316 50 50 1.073
452 | s T 1080

3-C. CLEANING OF COOLING SYSTEM

The cooling system should be flushed every 48,000
km (32,000 mules) or every Two years

The flushing procedures are as follows:

1. Open the drain cocks and dmin the coolan)

2. Clese the drain cotks and supply <lean soft water
(demineralized water),

Note: I necessary, use cleaning solution to Inosen
the rust and scale, sccording to the instructions given
by the maker of the cleaning solution.

3. Run the engne for about one hour keeping the
normal operating temperature.

4. Dramn the coolant completely and flush clean water
through the cooling system in the direction oppesiie
to the normal coolant flow  This action causes the
water 1o get behind the corrosive deposits and force
them out.

5. Fill ‘with 2 mixture of MAZDA genuine long life
coolant and soft water (demingralized water)

3-D. RADIATOR

The adiator is of 3 coorrugated in type with 3
sealed filler cap.

The capacity of the radiator 3% 26 htess (0.7 US
gallons, 0.6 lmp. gallons)

Examine the radiator carefully for leakage. If any
leakage should be discovered, however small it may




be, repair completely by soldering, et
Clean the exteror of the radistor care by blowing
out with compressed air

3=D-1, Expansion Tank Pressure Cap

The pressure cap s provided on the expansion tank.
The expansion tank and the radiator are connected
by the hose.

The pressure i the cooling system increases the beil
g poant of the coolamt and prevents overheating and
reduces overflow losses.

When the pressure in the cooling system exceeds 09
ka/em? (128 Ibfin2), the pressure vulve opens.

A vacuumn selease valve b oemploved to prevent un-
desirable buildwp when the system cools down

Fig. 3—2 Expansion tank messure Qp

Note: To remove the radiator cap when the coolam
remperature 15 high or boiling. depress the push butr
ton on the expansion tank cap to relesse the pressure
and then temove the radistor cup

3-E. THERMOSTAT

The thermostatl 5 of & wax pellel type with the jig
gle pin. The cooling system |3 designed te provide
sdzquate cooling However, the thermosiat i neces-
sary to provide quick warming up and to prevent over
cooling.

To test the thermostat, place it in water with 3 ther
mometer snd heat up the water gradually and check
the temperature when the thermostar starts to open
and when it opens fully. And also messure the lift
height when the thermostat is fully opened.

If the reading shows a large difference fram the
standard specification, replace with a new thermo-
L,

The specification of the thérmostat Is' shown in the
following table.

82°C (1807
9550 £203%
gEmm (032 mi

STarts 10 open
Fully opsny
Valve i hogh

3=F. WATER PUMP

The water pump employs & cenitrifugal impeller. In
the pump body. the shaft 15 supporied with two bear-
ings. The impeller Is fitted to the tear end of the
shafl. The seal assembly made ol carbon and nibber
prevents water leakage.

Fig. 33 Water pump

I Fan & Bedy

3 Pulley 1, Impelles

1 Pulley by 1. Sesl wwernbly
A Shall 12 Halfle plate

3 Spdier 13 Washer

fi Dini soul plate 14, Dunt seal plate
7. Snap ‘ring 15. Branmg

§. Spackt

3-F-1, Checking of Water Pump

Check the water purmnp for leaks and excessive end
phay ot looseness of the shaft and bearings. If thee
Is evidence of excessive play when the fan blades are
manually moved up and down, it chows that the bear-
lngs are rough,

Frg. 3—4 Beanng and shapy asssmbly
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If water leaks from the hole located on the pump
body, it indicates defective seal necessitating over-
haul of the pump and check of the seal and seat sur-
faces. If defective, replace it.

3—F—2. Disassembling of Water Pump

1. Remove the impeller from the shaft with a suitable
puller.

2. Using the puller (49 0187 270), remove the pulley
boss from the shaft.

Fig. 3—5 Removing of pulley boss

3. Remove the spacer and dust seal plate assembly.

4. Remove the snap ring with a suitable plier.

5. Support the pump body and apply pressure to the
rear end of the shaft to press the shaft, spacer and
bearings assembly out through the front of the pump.
6. Remove the seal assembly from the body.

7. Remove the bearings and spacer from the shaft
with a suitable puller.

w

—F—3. Assembling of Water Pump

. Install the stop ring into the groove on the shaft.
. Place the dust seal plate on the shaft.

. Drive the baffle plate onto the taper of the shaft.
. Install the shaft into the body.

. Install the washer and press in the bearing with the
sealed side rearward.

6. Place the spacer on the bearing and fill grease.
7. Install the bearing with the sealed side forward until
the snap ring can be installed.

8. Install the snap ring.

v L —

Fig. 3—6 Installing of snap ring

9. Position the spacer and dust seal plate on the bear-
ing and press the pulley boss onto the shaft until it
is flush with the front end of the shaft.

10. Install the seal assembly into the body.

Fig. 3—7 Installing of seal assembly

11. Press the impeller onto the shaft until it is flush
with the end of the shaft.

SPECIAL TOOL

49 0187 270

Water pump boss puller
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FUEL SYSTEM them is underside of the main body, Separaie the
The fuel system consists of the fuel tank, luel line throttle body and main body,

fuel filter, fuel pump, carburetor and air cleaner.
The fuel tank capacity i 30 hten (13.2 US. gallons,
P10 Imp gallong),

4 CARBURETOR
MAZDA 616 is cquipped with two barrel, Strambery
carburctor, model Nikky 215252-231.

4-A—1, Disassembling of Carburetor

The procedures for disussembling the carburetor afte:
removing from the engine are as follows.

| Rémove the throttle return spring

2. Remove the splir pin and washer from the pump
connecting and separate the rod from the lever
Remove the spang and washer from the rod

Fig 4—3 Separaung of mmn body

8. Remove the bowl cover atlaching serews and re-
mave the bowl cover and rubber gasket

9. Invert the main body and remove the gollar and foat
from the float pin. Remove the needle vulve assembly.
|0. Remove the fuel inbet fitting, noting the numbey
of coppar seat gmskets.

Fig. 4=1 Bemoving of connecting rod

5, Remove the pump lever rétainer and remove the
pump lever fram the air horn 2nd pump piaton rod.
4, Disconnect the choke rod from the lever.

5 Remove the screws that attach the sir hom and
brackets to the main body. Remove the brackets and
lift the alr hom straighl up and away from the mun
hody. Fig. 4—8 Removing of float

11, Remove the solenoid assembly,
17 Remove the maln alr bleeds, slow air bleeds and
alow jets.

Fig, =2 Removing of s hormn

6, Remove the pump piston assembly . Fig 4-6 Jem and bleeds
7. Invert (he mmin body and remove the bolts that | Slow ah hieed 3. Btep wr bleed
attech the throttle body o the nmin body. One of 2. Skow jet . Step jer

4
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13 Remove the main jefs after remiving the plugs
from the mam body.

i

L[

Fig. 4—6 Mam juts
|, Primafy matn el Vo Sedondary main jey
1 Plug 4. Mug

14, Remove the power valve with the screwdriver (49
arls 8704)

O

Fig. =7 Removinp of power valve

t5, Remove the idle adjustung needle and spring frdm
the throttle body.

Fig, 4—8 Removing of e sdjusiing needlé
b, Idle adjuscring . gorew 2 Throttle adjusiing: screw

16. Remove the sphit pin and washer from the throt-
tle lovor connectmg bnk and separste the link from
the prmary throrile sheft amm,

17. Remove the diaphragm cover attaching screws and
remiove the oover dnd returt sprimg

1% Remove the throttle return lover and dust cover
from the diaphragm hody. Remowve the clip, disconr
nect the daphmgm od and remove the disphragm and
rodd sssembly.

Note: Do not semove the primary throtile vilve and
shafl, secondiury valve and shafi, venluns urless they
are defective.

A=A=2. Carburetor [nspection

1. Thoroughly clean all parts n clean solvent and dry
with compressed ar. Especially, blow out all passages
of the carburetor carefully

2, Inspect the mr hom and the maln body far cracks
and breahuge

3. Inspect the choke shaft and the throttle shall Tor
wear. Worn throttle shaft dllows air o enier into the
cviinder and the nixture ot low speed betomed lean,
4. Exumiine 4l jets and air bleeds for clog If 1t exists,
Cleat in solvent and blow wath: compressed alr. Mever
UEE WITE.

4. Inspect the pump plunger cup. Replace the plunger
if It is wormn or damaged.

i, Inspect the valves for accelerating pump if (hey
operdte properly.

7. Check the fioat needle and seal [or wear

8, Check the Toal for damage.

0, Inspect the 1dle adjusting needle for burrs or ridg
es

10 Cheek he digpluagm for damage

11. Check the solenoid for fuel sut-off valve and re-
pluge I it does not work propetly.

17, Duscard the old maskets and use new gasket: when
reassembling,

A4—A~3, Assembling of Carburetor

Amsemmble the carburetor in the reverse orider of dis
gssembling, noting the following points.

I, Make sure that all parts are o good condition and
clean.

2. Both the primary and secondary barrels have their
respective parts which are of the same shape There-
fore, when assembling particular care should be taken
so g5 hot to mistake one for the othes.

3 When mstalling rthe throttle valve or choke valve,
take care so as to ellminate the gap between the valve
and wall,

4— p--4. Carburetor Adjustment

o, ldle atdjustment

Idle adjustment should be attempted atter makmg cer-
{ain thot the engne lgmition and compression are in
good order.

I Commect an asccurate tachomerter 1o the enging.
2. Warm up the engne sulficiently and make sure the
choke valve & wide vpen,

3. Adjust the throttle adjusting screw lo set the idk
speed 1o 600 rpm,

4, Adjust ‘the idle adjusting screw to obtain ughest
tachometer reading,

S, After highest reading s obtained by the idle ad-
justing screw. readjust the throttle adjusting screw =

4 =32
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required 1o obtain 20 rpm fuster than the specified
idle. MNext turn the idle adjusting screw in (lean)
as required 1o reduce the engine speed 20 rpm.

Note: This method of adjusiing idle mixture should
be used to keep hydrocarbon and carbon monoxide
consslons 1o @ nmimimum

b. Adjusting of accelerator pump lever

At the end of the accelesator pump lever, there Jre
two holes for the connecting rod, which provide two
changes i the pump injection amount,

The (Injection amount per piston stroke s 06 cc
when the pump connecting rod is fitted to "A" hole
and 0.8 ¢g, to “B" hole.

Seleet and e these loles in consideration ol the
atmospheric temperature and the engine condition.

Fig. 4~9 Pump adjustment
| Throtle sdjusting screw 2 ldle adjusting - serew

¢. Adjusting ot float level

The Moat level can be readily checked through the
transparent bowl cover.

To adjust the float level, remove the carburetor
Then, remove the bowl cover and inveri the carbu:
retor. Bend the float seat lip so thar the distance
betweer the top of the float chamber and the float
becomes 6 mm (0.236 in).

Fig. 4=10 Float level sdjustmen:

d. Adjusting of choke connecting rod

When the choke valve is complewcly closed, the pri-
mary throttle valve automatically opens 1o |8 degrees
for asy starting by @ choke comnecung rod.

At this ume. the clearance between throttle valve and
wall 15 1.29 mm {0.0508 in), as shown in Fig. 41 1.
To adjust, bend the choke connecting rod util the
correet cleatance s ablained.

Q)
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Fig. 4—11 Choke connecting rod ddjustment
1. Choke connecting rod 3. Choke connecting lever
2. Choke lever

4-B. FUEL PUMP

4=B—1. Testing of Fuel Pump

I the fuel pump fails to supply fuel properly to the
carburetor, the following tests should be made befare
removing the fuel pump from the vehicle.

@, Pressure test

Test the fuel pressure of the pump, as follows:

{. Connect the pauge to the discharge port of the
fuel pump.

2. Switch the ignition on. (Do not start the engne),
3. If the reading of the gauge 15 0.20 o 0.25 kg/em’
(2.8 to 3.6 Ib/in®), the fuel pump s in proper order

b. Volume test 1
The fuel pump should supply 1000 cc (026 LS
gallon, 0.22 Imp. gallon} of fuel in | munute

4—B—2. Disassemhbling of Fuel Pump

i Apply the identification marks on the air cham-
bet, vulve chamber and diaphragm assembly so that
the inlet and outier valve ate properly located when
the pump is teassembled.

2, Loosen lhe screws attaching the xir ¢hamber and
vilve chamber 1o the disphragm assembiy.

Remove the air chamber. gasker and vaive chamber.
3. Looten the sttaching screw of the valve retainers
and remove the retamer and valves from the valve
chamber.

4. Remove the cover by loosening the srews.

3, Disconnect the wiring Trom the switch
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6. Remove the switch from the body by loosening
the screws.

7. Remove the body from the diaphragm assembly by
loosening the screws.

4—B—3. Fuel Pump Inspection

a. Checking of diaphragm shaft stroke

After installing the body on the diaphragm assembly,,

depress the diaphragm with a finger and check the dia-
phragm shaft stroke at the end of the shaft. The speci-
fied stroke is 2.8 to 3.0 mm (0.11 to 0.12 in). If the
stroke exceeds the standard, thin the adjusting plate
between the diaphragm assembly and the body. If it
is less than the standard, increase the thickness of the
adjusting plate. 0.1, 0.25 and 0.5 mm (0.004, 0.010
and 0.020 in) adjusting plates are available.

@
“Dial indicator
1

t

Fig. 4-12 Checking of diaphragm shaft stroke

b. Checking of switch for make and break

After fitting switch to the body, contact the dial in-
dicator with the diaphragm shaft and check when the
point opens and closs by depressing and releasing the
diaphragm. The specified switching position is 0.5 to
1.0 mm (0.02 to 0.04 in) from each stroke end. When
the switch position deviates from the specified, adjust
it according to any of the following methods.

Dial indicator

\
hY

b ¥

Fig. 4—13 Checking of switch

If the points opens too early and closes too late, de-
crease the thickness of the adjusting washer located
between the diaphragm shaft and the lever, if it opens
too late and closes too early, increase it.

0.25 and 0.6 mm (0.010 and 0.024 in) adjusting washers
are available.

If the point opens earlier than the standard, bend the
upper stopper upward if the point opens too late, bend

Fig. 4—14
Fuel pump assembly

Air chamber

Gasket

Valve retainer

Valve holder

Spring

Valve

Valve seat

Valve seat holder

Valve chamber

10. Cover

11. Diaphragm assembly

12. Bracket

13. Adjusting plate

14. Magnetic permeable
plate

15. Coil

16. Lead wire

17. Body

18. Adjusting washer

19. Switch

20. Air bent pipe

21. Earth wire

0B NG s W
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it downward. If the point closes later than the stand
ard, bend the lower stopper wpward, If the paint closes
too ecarly, bend i downward.

Therefore, adjusiment by stoppers actually requires to
bend both upper and lower stoppers simultaneously,
because when the point apen too warly, it closss 100
late and when the point closes too late, it opens too
garly. The point gap should be 1.0 mm (0.04 in) when
the point opens.
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Fig. 4=15 Adjusting of pount

4—C, FUEL FILTER

The fuel filter is of a cartridge type, and the element
is made integrally with the case.

The fuel filler cartridge should be replaced every
18,000 km (12,000 miles).

To replace the fuel filter cartridge, vpen the trunk
lid and remove the service hole cover fram the lug-
gage compartment floor.

The cartridge I= firted 1o the underside of the service
hole cover.

Dnsconnecr the fuel pipes from the cartndge and
change the cartridge. Reconnect the fuel pipes. Start
the engine and check for leaks

4-D. FUEL LINE

Inspect the fuel lines for leaks and tighten the fuel
line connections to prevent leakape

It is important to keep the fuel system clean and
free from water. If an excessive smoiunt of dirt or
water Is found. drain the fuel tank and blow ocut the
fuel lmes with compressed wmr.

4—E. FUEL TANK
The capacity of the tank 15 50 liters (13.2 U.S. gal-
lons, 11.0 Imp. gallons),

SPECIAL TOOL

The fuel gauge umit is mounied into the top of the
fuel tank. The air vent pipe i+ provided on the fuel
tank. A restriction in the dir vent pipe will cause diffi-
culty in [illing the fuel tank,

4-F AIR CLEANEH

The air cleaner 15 of the dry type and the air cleaner
element is made of the none-woven fahncs.

The air <lezner element should be cleaned every 3,000
km {2,000 miles). Under dusty or sandy conditmons,
the element should be cleaned frequently  The air
cleaner element should be¢ changed with a new ooe
every 36,000 km (24,000 miles). To clean the ele
ment, unscrew the wing nut and remove the air cleanes
cover Take out the element and blow oul the dust
from the element with o low compressed sir. Remnstall
the: zlement and cover.

Fig. =16 Air cleaner
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ELECTRICAL SYSTEM

The mayor elecinical systems are the starting svstem,
tgnition system, charging system, lighting system and
the eleatrical mstrument.

Service. informatton for these systems are ncluded
in this section

5—A. BATTERY

MAZDA 616 is cquipped with a 12-voll battery con-
sigting of six (zlle Its cupdeity Is 60 ampere hours
of 20 hour rating. The battery 15 located at the
right side of the engine compartment.

5—A—1. Checkina of Battery

As the bavery has many smportant lunctions, ¢heck
the following puints peripdically -and always keep the
battery in perfect condition

|, Check the electrolyte level in each cell of the bat-
tery, add distiled water 10 maintain the solution [0
to 20 mm (0.4 to 0.8 in) above the plate. Do not
overfill.

2. Check the specitic sravity of the clectrovte with a
hydraometer, as shown in Fig. 5—1. 1l the reading 15
.26 or more. it indicates that the battery s fully
charged. 1f the reading 15 below 1.20, the batiery re-
quires recharging.

Fig. 5=1 Checkmg of speafic gravty

1, Check tightness of the terminals 1o emsure good
electrical connections. Clean the terminals and coat
the terminals with grease.

4. [nspect for corroded or frayed battery cahles.

§5—A—2 Charging of Battery

a, Constant-current charge

1. 1f the exwenor of the battery s dirty with sul-
phuric acid or dust and dirt, wash this off with
clean water and dry thoroughly before charging the
battery,

501

2. Check the electrolvte level and add distilled water
if necessary,

MNote: If addition of distilled water is neplected, the
plates and separstors will become exposed 1o air, caus
img & sulphation to occur on the plates. Do not add
dilute sulphuric acid unless the electrolyte has ower
flowed or ledked ouL

3. Cormect the battery toa charger. ensuring thar the
polarities are correct

4. To charge. apply an electric current of approxi-
mately § amperes antil the specific gravity of the
glectrolyte reaches 125 — 1.27

L. Fast charge

As a fast charge causes both the temperature and the
level of the electrolyte to tise suddenly, it does not
have # favorable effect an the battery,

Therefore, this should not be performed unleds in the
case of an emergency.

To charge with g fast charger. follow the instructions
of the manufacturer.

Mote: Ensure that the cables are disconnected from
the battery terminals before charge iy applied.

If this is peglected, it could cause a damage 1o the
diodes on the alternator

5—B. SPARK PLUG

The standard spark plug is NGK BP-6ES or NIPPON
DENSQ W20EP.

Check the spark plugs for burned and eroded electrode,
black deposits. fouling. and cracked porcelain.

Clean the spark plugs with a spark plog cleaner or
wire brush if they are fooled. Replace the badly bumed
or erpded spark plug

Measure the electrode gap of each spark plug with
a wire gauge. IT it is improper, adjust the gap to the
specified 0.8 mm {0.032 in) by bending the outer
electrode.

Fig. 5=2 Checking of spark plug gap

5-C. DISTRIBUTOR

5-C~-1. Adjusting of Point Gap
Adjust the point gap on the distobutor as Tollows:
| Check the contact point alignment. If necessary,




bend the stationiry contact bricket <o as 1o Obtain
contact 1 the center ol the contacl points.

2. Crunk the engine and stop when the rubiing biock
on the contact armm qust rests on the highest pomt
of the cam

3. Insert a feeler pauge of 0.5 mm (0.020 ) between
the contact points, loosen the set screw and tumn the
adjusting screw until' the correét gap In obtained

4, Tighten the set screw and recheck the point mp,

Fig. 5~3 Adjusunig of pont mp

5-C—2. Adjusting of Ignition Timing

Tu obtain maxitum esgine performance, the disir-
butor must be correctly positioned on the engine 1o
give the proper ignition timing (8 degrees before top
dead center) If o tming light le available, use it
to adjust the ignition timing, as follows:

. Connect the timing light to the Noo | spark plug
Start the engne and sel the idle 1o 600 rpm.

2. Using the tmng light, observe the positton of
the timing mark.

3. Loosen the distmbutor lock nut and rotate the
distributor housing so that the timing mark on the
crankshaft pulley aligs with the needle on the thre
ing cham cover

4. Tighten the distributor lock aut and recheck the
timing.

Fig. 5—4 Adjusting of ignition timing

5—C-3. Testing of Distributor

a. Dwell angle st

Dwell angle also called cam angle = degrees of roia-
tion through which the comtact points remun closed.
To lest dwell angle, use o distributor tester fallow-
ing the instructions. of the manulaciurer, I the dwell
teading s within 49 and 55 degrees. 11 is cut-
redt.

Il thé reading is not within the specifications, it
indicates the following troubles.

|- Incorrect point gap

2. Wom cam

3. Wom rubbing block

4 Distorted contact arm

b, Advance test

To test the lgnition advancing chorsctenstic of the
distributor, uwse a distributor tester. The advancing
charscteristic of the contact breaker should be with,
in the range shown in Fig, 5-3.

Ve Evibm

fuviittes
i
I
|
|
l
]
|
|

W

Aslwabpa

Fig. §-5 Adwancmgp charactenstic

5-C~4, Disassembling of Distributor

|. Unfssten the cap retnining clips and lift off the
cap.

2, Remove the yotor,

3. Loosen the primary termingl serew and discon-
nect the condenser lead and primary lead.

4. Remove the condensers.

5. Remove the screws that attach the cam Jubrnicar
ing felt assembly and the contact pont assembly to
the breaker base and remove the cam lubricating felt
sssembly and point sssembly,
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6. Remove the screws that sttach the vacuum control
anit to the distributor housing and remove the clip
holding the link 1o the breaker base.

Remove the vacuum control unit,

7. Remove the screws attaching the earth wire and
breaker base to the housing. Remove the earth wire
and breaker hase.

&. Remove the cam attaching screw and remove 1he cam.
9, Drive the lock pin out of the gear with a suitsble
drift, and remove the gedr and washers.

10. Push the shaft up and remove through the 1op of
the housing.

11, The sovernor can be removed by removing the
governar spring and clip.

5 (-5 Distributor Inspection

a. Inspection of distributor cap
Inspect the distnibutor cap for eracks, carbon run:
ners and evidence of arcng. If any of these condi-
tions exists, the cap should be replaced. Clean any
corroded high tension lerminals.

b. Inspection of rotor
Inspect the rotor for eracks or evidence of excessive
burning 4t the end of the metal strip.

If any of these conditions exisi, the rotor should be
replaced,

¢. Inspection of contact point
Inspect the points for wear, burmng, transferred metal
and poung. 1 they are shght, the points can be cleaned
with a sufl bmstled brush or oil stone. If they are
severe, replace with mew ones.

d. Checking of contact arm spring tension

For inspection, hook & spring scale on the contact arm
and pull in a strught line at a night angle to the contact
arm.. Take a reading when the contact point start to
separate, I the reading is 05 kg (1.1 b} or less,
replace the movable contact grm.

e, Checking ol condenset

I the condenser is leaky, (1 will cause & weak spark o1
burned contact pomnis. Check the capacity of the con-
denser with & condenser tester., The capacity is 0.20
to 0.24 microfarads, In the absence of a tester check
by substituting a new condenser

5-—C—6, Assembling of Distributor
Asemble the distributos in the reverse order of dis-
assembling.

Fig. 5—6
Distributor assembly

1. Sprng
2 Homing assembly

3. Terminal assembly
Washer

Washer

Dmve pear

Cam assembly
Spring

. Governot

10. Shafr

11 Vacuum control it
12, Condenser

13. Lock pin

14, Cap sssembly

15, Rotar

16. Felt assembly

17. Poant ssembly

15, Breaker ‘base

19 Earth wiore

20, Lead wire

T s
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5-D. ALTERNATOR

5-D-1. Precautions on Service

When servicing the charging sysiem, obsérve the fal-
lowing precautions. 1f pot followed, the result will
be in serious damage of the syitem.

l. Do not short scross op ground any of the termi-
nuls on the altermutor,

2. Never operate the dltermator on an open circult
(with. the feld terminal connected and the armature
terminal| disconnected)

3. When mstalling s bamery, always make sure that
the negative past of the hattery is anached to the
ground strap secwrely,

4, Never reverse battery leads, ecven for an instant
a5 the reverse polarity current flow will damage the
dindes m the altermator

5. When charging the battery with a fast charger,
disconnect the positive cable at the battery.

5—D-2. Checking of Charging System on Car

If the electrical system is not charging properly, It
is advisable to determine whether the wouble s in
the alternator or regmlator prior to removing the al-
termator,

|. Disconnect the wire from “B" terminal of the al-
ternater und connect the smmeter with the negative

lead of the smmeter to the wire and the postove
lead 1o the “B™" terrmumal, as shown m Fig. 5-7.

2. Conmect the positive lead of the voltmeter to the
“B" terminal of the alternator and ground the neg:
tive fead of the voltmeres

3. Switch the headlight on

4. Stari the engine and 1ake the readings of the am
meter and voltmeter, holding the engine speed of
1800 rpm (alternstor speed | 4,000 rpm).

Il the ammetet shows 32 ampares or less, the trouble
is tn the alternator and i the voltmeter shows with
out the specifications it 15 in the regulator.

L i

|i]

Fig. 57 Checking of charang system

Fig. 5-8
Adtern ot

. Pulley
. Spacer

Bush

Fan

. Front housing
Beanng
Beanng cover
Ky

9. Rotor

10, Wathies

L1, Bearing

12. Brush

13. Stator

14, Boit

15, Clamp

16. Heat smk cpt, -+
17, Insulation plate
I8, Resr housing
19, Clamp

200, Insulation

21. Conderise

23, Heat sink: opt.
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5—_0-3. Disassemnbling of Alternator

|, Remove the nut sitaching the mdio noise suppresstaon
gondenser and remove the condenser,

2 Remove the nut attsching the pulley to the shafy
and remove the pulley, fan and spacer,

3. Remove the through bolts

4. Separate the front housing assembly by prying upant
with a screwdriver 3t the slots of the tront housing.
5 Remove the rotor ftam the front housing

6. Remove the front bearing retainer attaching screw
and remove the retainer. Support the front housing
close to the bearing boss, and press out the oid bearng
ftom the housing, only if the bearng 15 defecuve.
7. Unsolder the diode leads and siator coil leads,

H. Remove the stator from the rear housing

9. Remove the screws that attach the brush holder to
the housing and temove the brush and holdet, irestilaton
and terminal.

10. Remove the heat sink sttaching screw and the two
terminal sctews and temove the diodes and heat sink
assemblies from the tear housing.

5—0—4. Altemator Inspection

a. Checking of stator coil

Check the stator coil for both open and grounded
circuits with a tester.

To check for open, connect the prods to each of the
two leads, as shown in Fig. 5-9. If there Is no flow
of current, the coil 15 open circuit and must be re-
pured or replaced

Fig. 5=10 Checking of stator coil for ground

To check for ground, connect ope prod to the core and
the other to ¢ach lead wire, as shown m Fig. 3-10.
If & ground is present the current will flow and the
statot coil must be repaired or replaced.

b. Checking of roter

To check for open circuif, place both prods of a
tester on the slip nngs. as shown in Fig, 3-11

If the reading 15 5 10 & £1, there |5 no trouble in the
TOLOT.

Fig. 5-11 Checking of rotor for apen

To check for ground, connect one prod to the ship
ring and other prod to the core. If the current flows,
the rotor miast be repared or teplaced.

Fig. 5—12 (hedking of roter for gound

¢. Checking of diodes

Dhodes for wee in the alternator are avilable m two
different types, the positive diode which allows current
1o flow from the lead wire to the case but not from
the case to the lead wire and the negative diode which
has the opposite properties.

To check, read the resistance between the lead wire
and case with a tester. Then reverse the tester leads
and note the reading.

If both readings are very low or high. the diode is
defective. A good diode will gve one low reading and
ont high reading.

Note: The dibde and heat sink are serviced as an
assembly only.
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Fig. 5—13 Checkmng of diode

d. Checking of brushes

The brush should be replaced when one third of its
original length &8 worn. The wear limit line is mark-
od on each bursh surface for waming.

The standard tension of the brush spring is 350 m
(12.5 oz). If the tension is too low or i excessive
corrosion exists, the spring must be replaced.

2. Checking of bearings

There is no need of lubricating -as the bearmng s pre-
lubricated. In & long spell of use, when the bearing
is womn of damaged, replace it with a new one.

5—D0—5, Assembling of Alternator

Assemble the alternator in the reverse order of dis-
assembling, noting the following paint.

1. When Installing the rotor assembly to the rear hous-
ing and siator assembly, hold the brushes in position
by inserting a piece of stiff wire into the hole of the
brush through the rear housing as shown in Fig. 514

Fig. 514 Installing of rotor assembly

5—E. REGULATOR

5—E=1. Checking of Constant Voltage Relay
To check, use an almost fully charged battery and
cormmect & voltmeter between the (A) and (E) termi

nals of the re ﬁulmm, as shown in Fig. 5-135.
Then, hold the alternator revolution to 4,000 rpm

(engne revolution 1.800 rpm) and take & reading of

the voltmeter. IT the reading Is from 14 10 15 volts,
it s in proper order. If w is mot within the specifi-
cations, the voltage relay must be adjusted, as in-
structed in Par. 5—E-3,

Arrengie
Vi 'I'.I it ‘I.r""\.'ll
' ),

Wbl

i ®l i

Fig, 5-15 Checking of constant voliage relay

5—E—2. Cheecking of Pilot Lamp Relay

Mzke 2 circult, as shown In Fig. 5—16 using a volt-
meter and variable resistor, and Dght up the pilot
lamp. Then, slide the knob of the vanable resistor
so thay the voltage gradually mcresses,

Read the voltage between the (N} and (E) terminal
when the lamp goes oul. If this voltage in 4.2 to
5.2 volts, it s normal

Mext, slide the knob to gradually reduce the voltuge
and the lamp will light again. If the reading is 0.5
to 3.0 volts at this time, it | proper,
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Fig. 5—16 Cliecking of pilot lamp telay

5-E-3 Adjusting of Regulator

First, check the air gap, back gap and point gap with
a wire gauge. If they are not within the specifica-
tions, adjust by bending the stationary contact brack-
et, After correct gaps are obtained, adjust the volt-
tage setting Bend the upper plate down 10 decrease
the voltape setting, up 1o increase the voltage set-
ting.

In Bcasc of the pilot lamp relay. il the volitage when
the lamp lights up is adjusted to the specificanon,
the voltage when the lamp goes out may be within
the specification.



Fig. 517 Adjuiting of regulator

Constant voltage relay

Alr gap 0.7 — 1.1 mm (0025 0L.043 )

Point gap 0.3 ~04 mm (0.012— 0.016 in)

Bick gap 0.7 = 1.1 mm (0028 ~ 0.043 m)
Pilot lamp relay

Air gap 09— 1.2 mm (0.035— 0,047 in}

Font jmip 67— 1.0 mm {0028 — 0.043 In)

Back gap 0,711 mm {0.028 — 0.043 in)
Hara §

— Bl i e

Fig, 5-18 Checking of zap

5_-F. STARTING MOTOR

S—F—1. Checkmg of Starung Circuit

When the starting motor fails to operate or does not
satisfactorily operate, check the following puints before
removing the starting motar:

1. Weak battery

2. Corroded or loose battery terminal

3. Louse starting motor términal

4, Broken ot loose wires of the starting circuil

5. Faulty ignition switch

5—F—2. Testing of Starung Motor

a. Free running test
|, Place the starting motor in a vise equipped with soft
jaws and connect a fully-charged 12 volt battery 1o
the starting motof.

2. Connect an ammeter between the (B) terminal of

51 7

the starting motor and the battery,

3. Operate the startng motor and take 2 reading
The current draw should be o0 amperes minimum st
6.000 rpm.
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Fig. 519 Free running test

b. Lock resistance test

1, Install the starting motor on a test bench.

2. Test the lock resistance of the siarting motor,
following the Instructions of the test equipment manu-
facturer,

3. With applied baitery boltage adjusted to 7.5 volts,
the current flow should be 360 amperes and the torque
should be 1.3 mkg (94 filb)

If the starting motor dose not perform to the above
test requirements, tepair it referring to the fallow-
ing list.
I) Starter rotates slowly with # large current at free
runnoing,

4) Worn, dirty or defective bearings

b) Short circuit of armature

¢) Grounded armature and field coil
2% Starter does not rotate with a large current

a) Defective field circuit

b) Defective armature Srdulf

¢} Bumnt commutator
3) Low torgue and low current flow. Low free running
speed.

2) Breakage of feld circuit

b) Excessive internzl resisiance
4) Low torque, High [free running speed.

2) Shon cireuit of fleld coil

5—F—3. Disassembling of Starting Motor

| Disconnect the field strap from the terminal on
ihe magnetic swatch,

2. Remove the magnetic switch attaching screws and

Fig. 520 Removing of magnenc swiich
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remove the magnene switch. spnng and washers from 7. Remove the armature and over-nuinning clutch: as-

the driving housing sembly from the drving housing
3. Remove the plunger from the dnving lever

Fig. 5—24 Removmg of armature =wembly

Fig. 521 Hemoving of plumgs:
B. Remove the driving lever.

4. Remove the through bolts and screws, and re- 9. Remove the pinion stop collar by driving the collar
mave the rear cover, insulator and washers with a sultable diift and slide the pinion and over
runping clutch ofl the armature shalt,

T

Fig. 522 Remugving of reat cover

5. Separate the yoke sssembly from the dnving hous-

ing. Fig. 5-25 Remuoving of caollar
F 5—F—4, Starting Motor Inspection
— a. Checking of armature

Fig. 5-23 Separating of yoke and housing

6. Remove the rubber packing, springs and spring
seat.

Fig. 526 Checking of armature
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Check: the armature for both ground and short-cirouit.
To check for ground, touch one prod of & iester to
each segment and the other prod to the core or shalt.
If the current flows, the coll connected to the seg-
ment is grounded.

To check {or short-circuit. use a growler tester, Place
the armaturé sgainst the core of the tester, and hold
4 steel strip on the armature

Then. totdte the armawre slowly by hand, ln case
of shart in the coil, the steel strip will become mag-
netized snd wibraie.

b. Checking of commutator

Check the commutator. If ¢ |s dinty, discolorsd
worn, clean it with sand paper und wash with ¢lean
solvent. After cleaning, undercut the mica between
the segments (v & depth of 0.5 to 0.8 mm (0.020 w0
(0.031 in}

Fig. 527 Undercutting

c. Checking of field coil

To test the field coil for ground with a tester, place
one prod on the yoke ar pole core and the other
ptod to the feld termingl If it is grounded, the
current will flow, and the field coil must be repair-
ed or replaced

Fig. 5-28 Checking of field coll for ground

d. Checking of brush holder

Check the brush holder for ground. Touch one prod
of a tester to the brush holder and the other prod
to the yoke. If it Is grounded, the current flows,
and the brush holder must be replaced.

5.9

g. Checking of brushes and brush springs

Check the brushes and replece if they are worn more
than one third of their origmal length Otherwise,,
the brush spring tension will be reduced, leading to
an igcrease in the brush-commulator conlact resist
ance. This will lower the torgue and couse the burmn-
ed surfaces of the commutator.

The spring tension is 1.0 1o 1.3 kg (2.2 to 2.9 Ib).
If the tension is too low, replace with & new one.

f. Checking of bushes

Check the clesrance between the armature shafl and
bush If it exceeds 0.2 mm (0.005 m) replace the
bush.

5-F=5, Magnetic Switch Test

a. Pull-in coil test

Apply the specified voltage (12 V) between the (S)
erminal and (MT) terminal, If the magnetic switch
is forcefully attracted, the pull-in call i in good
condition.

Fig. 5-280 Pullin coil fest

b. Hoiding coil test

Ground the (MT) terminal to the magnetic switch
body with lead and impose the specified voltage (8 V)
upon the (S) terminal to pull in the plunger.

If the plunger remains attracted after disconnecting
the lead at the (MT) terminal, there 8 no trouble
with the holding coll.

Fig. 5=30 Holdmg cod ten
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c. Return test

Push in the plunger with hand and spply the specified
voltage (12 V) beiween the (MT) terrmnal and the
magnetic switch body. If the plunger s not attracted,
there s no trouble

Fig. 5-371 Retum test

5—F—6. Assembling of Starting Motor

To assemble the starting motlor, teverse the proce-
dure of Par. 5—F=3. noting the following points
1. Adjust the armature shaft end play to 02 to 03
mm (0.008 1o 0.02 ) with @ thrust washer on the
rear end of the shafy after ughtening the through
bolts.

2. When the magnetic switch s engaged. the clearmce
between the pinion and stop collar should be 0.3 10
20 mm (002 to 0.08 in). This clearance can be
adjusted by inserting the adjusting washer between
the magnetic switch body and drive housing

Fig. 532 Adijusting of clearance

5-G. LIGHTING SYSTEM

The wiriig of the lighting system js shown n the
witing disgrams. The wires in the wvarious. cirewits
are of different colors to aid when checking Individ-
ugl circuits.

5—G—1. Headlight Aiming

Before adjusting the headlights, make sure thay the
tires ure inflated wniformly to recommended pressue
and the vehicle is on level ground without load

Ta adjust the beadlights. turn the three spring-loaded
screws of the sealed beam umit until the headlights
are properly aimed.

When the high beam is aimed 1.0 m (39,37 in) straight
ghead, the center of the high intensity should be
129 mm (03] m) lower than the horzontal lamp
center line, as shown in Fig. 5-33.
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Fig. 5-33 Headlight siming

5-G—2. Replacing of Bulbs
Whert replactng the bulb. conform to the following
table

Headlamp J00W ) 40 W
or 45 W/ 40 W
Fog lamp 25 W
Sude wnd front Turn signal lemp SW )W
Side tum sgnsl lamp Iw
Tail snd sop lamp SWiaw
Hes: tum genal lamp W
Reverse lamp 10w
License plate Limp 10w
Intenor lamp W
Step lamp bW
Glove compartment lamp W
Instrument panel:
Ilummation looyp I W
Wamning limp | 3'W

5—H. INSTRUMENT PANEL

5—H-1. Fuel Gauge
The fuel gauge ndicates: the quantity of gasoline
i the tank only when the ignition swirch is tumed
on. The fuel gauge circuit is composed of the fuel
gauge, mounted on the instrument panel, and the fuel
tank unit. connected by u single wire through the
ignition switch. Should the gauge fail to register, check
and repair the fuel gauge circuit, referring to the
following list.
1) Fuel gauge does not register with ignition “ON".

a) Defective panel unit

b) Faulty contact in IG terminal of panel urnit

¢) Witing to tank grounded

d) Panel unit improperly grounded
2) Fuel gauge shows “F” under all conditions

a) Open circun 0 tank umt

b) Break in winng between tank unlt and panel unit

5.0
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3) Fuel gauge shows “E" under all conditions:
i) Short cireon m tank unil or panel it
b) Break in P coil and S coil of panel unit
¢) Loose or poor contact of terminals

Funl paugs

Lig vl

-

Vel Nigl sl
VRN

Hine fmi ¥

Fig. 5-34 [hagram of fuel gauge

If the checker (49 0187 DADC) is available, use il
according 1o the following procedure to confirm
whether the trouble lies in the panel unit or in the
tank unit.

|, Disconnect the wiring (yellow) of the tank unit
and connect it o the positive lead of the checker
Ground the negative lead of the checker,

2. Set the checker knob in the F" position of the
resistér Lype.

3 Turn on the ignihon switch end check whether
the fuel gauge at the instrument panel pomts o
1'F“

Proceed with the inspection by setting the checker
knob in the “%” and “E™ positions in twm o ob-
serve accuracy of the fuel gavge indication

If the fuel gauge points to “F" “%" and “E" -
curately, the trouble lies in the tank unit while If
the fuel gauges mdication is Imaccurate, the trouble
lies @ the panel unit,

Fig. 535 Cheocker

5—H-2. Water Temperature Gauge
The wales lemperatie gauge clectnoally operated like
the fuel emuge, consiste of the water temperature
giuge i the instrument panel and sending unil in-
stilled on the thermostat case.
When the water emperulure giuge ripsiers improper
lv. check the following ponts by refermnng to wir
ing diagram and repair
1) Pointer does not more when ignition switch tum.
ed on.

a) Defective panel unil

by Fauly contact In IG terminal
2) Pointer shows “H™ under all conditione

a) Open dreuit in sending unit

b) Break In wining between both units

¢) Loose or Faulty ¢ontact in terminals
3) Pointer shows "C7 under all conditions.

o) Defective panel umn

b) Short circuit in sending umn

¢) Panel unit improperly grounded

Wratqr remp Gauge
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Fig. 5-36 Dhapiam of watér temp. puuge

If the checker (49 0187 050C) is wvailable, use it ac-
cording to the followmg procedure to confirm whether
the trooble lies in the panel unit or in the sending unit,
|. Disconnect the wiring (vellow) of the sending unit
and connect it to the positive lead of the checkey.
Ground the nemtive lead of the checker.

2, Set the checker knob In the “C* position of the
thermistor 1ype.

3 Turn on the ignition switch and check whether
the water tempersture gauge al the Instrument panel
points to “C". Proceed with the inspection by setting
thie checker knob in the “N™ and *H" positions in turn
to observe sccuracy of the water temperature gauge in-
dication. 1f the water temperature gauge pomts to “C",
“N” and “H™ accurately, the trouble lies in the send-
g unit while it the water temperature gauges indics-
tion is inaccurate, the touble lies in the panel wnit.

SPECIAL TOOL

49 DLET 050C

Fuel & thermometer checker
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CLUTCH

The cluich 15 of the single dry dusk type. The cluich
assembly consists of the clutch disk assembly, clutch
cover and pressure plate assembly, and elutch releasy
mechanism,

The cluich operating mechanism & & hydraulic type.

6—A. CLUTCH PEDAL ADJUSTMENT

The free travel of the clutch pedal should be between
20 to 30 mm (0.8 to 1.2 in). To adjust the free travel,
loosen the léck nut and turn the push rod until proper
adjustment 15 made.

Fig. 5= Clutch pedal

|- Cluteh mastes cylinder 5 Stoppet bolt
2 Rad 6. Lock nul
Lock mut 7. Pedal

=

Retirm 3pring

6—B. RELEASE FORK ADJUSTMENT

There should always be a safe clearance of 1.5 mm
(0,06 in) hetween the release bearing and the dia-
phragm spring. This clearance 1s essential to disengage
the release bearing end o prevenl unnecessary wear
and possible slippage. This clearance is obrained when
the free play of the release fork b5 adjusted to 3.0
mm (0.12 in).

To adjust remove the return spring, loosen the lock
nit, wnd turn the adjustng mu until the comect play
is obtained

After adjusting, securely tightén the lock nut and hook
the retur spring.

6—C. CLUTCH REMOVAL

To remove the clutch from the wehicle. proceed as
follows:

1. Remove the transmussion: as detailed in Par. 7—Au
2. Install the ring gear brake (49 (0221 030A)

2. Loosen the bolts holding the clutch cover assembly
to the Mywheel and remove the eluteh cover assembly

and the clutch disk

4, Locsen the bolts that anach the flywheel o the
crankshaft, Remove the flywheel,

3. Remove the retum spnng for the clurch release
bearing and slide off the release bearing.

6. Pull the release lork outward until the retaining
spring of the fork releases useli from the pivol pin.
Remove the fork from the clutch housing,

6-0D. CLUTCH INSPECTION
6-D-—1. Checking of Release Bearing and Fork

Note: The release bearing is packed with lubricant
which Is Intended to last the whole life dme of the
bearing. Therefore, the bearing must not be washed in
gasoling of any other salvent.

Check the release beanng by numing the bearing race
by hand. Replace if the beanng feels rough or seems
noisy when turming.

Examne the front cover of the transmission carefully
to be certain there are no burrs on the outer surface
of the front cover which pilots the release bearing.
Check the release fork For crack or bend

Fig. 6—3 Release bearing

6—-D~Z. Checking of Pressure Plate and Cover
Assembly

Check the contact surfaces of the pressure plate with

the clutch facing for wear, damage or warpage.

IF-it is shight, correct It by lapping with compound o

by turning = lathe_ But il severe, replace with & new

ane
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Check the diaphragm spring and cover and if any wear
or damage & found. replice the pressure plate and
cover assembly.

6—D—3. Checking of Clutch Disk

Inspect the clutch disk for warpage with a dial indi-
cator or & feeler gaupe, 3¢ shown in Fig 6.

If it is more than 1.0 mm (0.0394 in], replice with
i New pne.

Fig. 6—4 Checking of clutch disk

Replace excessive worn fecing as it will cause shp-
page, or scores the pressure plate and fywheel due
to the projected heads of nivels.

If oil is evident on the facing. clean ot replace the
facing and eliminate the cause of oil lenksge.
Make certain that the clutch disk slides easily on the
main drive shaft without any excessive play.

If the play exceeds (L3 mm (0012 in), replace the
clutch disk ‘or the main drive shaft

Fig. 6—5 Checking of disk spime

6—D—4. Flywhesl Inspection

Inspect the contact surface of the flywheel with the
cluteh facing for burmt surface, scored surface or rivel
Erooves.

if it is slight, It can be reconditioned by grinding in
@ lothe. If the damage i3 deep. the flywhee! should
be replaced

Check the ring gear 1eeth and replace if the ring gear
teeth are broken. cracked or seriously burred

6—D-5. Ring Gear Replacement

|. Heat the old ring gear and remove it from the
flywheel,

2, Heat the new ring gear evenly 250 to 300°C (480
to 570°F).

3. Place the ring gear on the cold Aywheel, making
sure that Lhe chamfer on the teeth is faced to the
engine,

4. Allow he ring gear to cool slowly to shrmk o
onto the flywheel.

6-—D—6. Checking of Pilot Bearing

Check the transmission main drive shaft pilot bearing
which is pressed inta the center of the flywheel

If the bearing is loose or rough, it should be replaced

6—~E. CLUTCH ASSEMBLY

|. Install the flywheel onto the tear end ol the crank-
shaft wath six bolts, When doing so, align the 0™
marked hole on the flvwhee]l with the reamer hole on
the crankshaft and install the reamer boit o the "0
marked hole.

Fig. 6-6 Installing of flywhes!

2. Use the ring gear brake (49 0221 030A) and ughten
the bolis lo 16.0 m-kg (120 felb).

3, Hold the clutch disk in 1ts mounung position with
the clutch disk centering tool (49 0123 391)

If the tool is not available. use o spare main dnive
shaft.

- —
"

4
)

Fig, 65—7 Installing of clutch digk
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4, Install the clutch cover and pressure plute assem-
bly, aligning the 0" marks of the clutch cover and
flywheel and install the attaching bolis.
Use the reamer bolts in the 0" marked holes.
Tighten the bolts 1o 2.0 mkg (15 frib).

Fig. -8 Installing of cluich cower

5. Remove the disk centering tool and ring gear brake
6. Apply grease to the pivot pin, Insert the release
fork through the dust bool und press it inward so
that the retuining spring of the release fork fits Lo
the pivol pin.

7. Install the release bearing and the relurn Spring.
B, Ingtall the transmission:

6-F. CLUTCH MASTER CYLINDER

6—F—1. Removing of Clutch Master Cylinder

I it becomes necessary to remove the master cylinder
for tepair or overhaul, proceed as follows:

|, Discormect the Muid pipe at the mastéer <ylinder
outlet

2. Lotsén the nuts that sttach the master evlinder
to the dash panel.

3. Pull the master cylinder strmight out and away
from the dash panel.

Fig. 6—9 Remowing of masier cylinde:

6—F—2. Disassembling of Clutch Master Cylinder
The procedures jor disassembling the mosier cylinder
alter removing the mastey cvlinder are hg follows:

1. Clean the outside of the master cylinder thorough-
Iy and drain the brake flud.

2. Remove the dust boot from the cyhnder,

3 Remove the mston stop wire with a screwdnver
and remove the stop washer.

4. Remove the piston assembly, primary cup and re-
turn spring {rom the cylindes

5. Remove the reservoir from the cylinder,

Fig. 6=10 Clutch master ¢yhnder

1. Cap 4, Compensatmg port
1. Baffle 9, Primary cup

5. Reservoir Ly, Piston ssembly
4. Balt 11, Si0p washer

5. Wishet 11 Stap wike

6. Cylinde: 11 Boot

7. Retum spting

6—F—3. Checking of Clutch Master Cylinder

1. Wash the parts in clean alcohol or brake fluid.
Never use gasoline or kergseme

2, Chetk the piston cups snd replace if they are
damaged, wom, softened, or swelled.

3. Examine the cylinder bore and piston for wear,
roughness or scoring,

4 Check the clearance between the cylinder bore and
the piston. If It & more than 0.15 mm (0.006 in).
replace the cylinder or piston.

5. Ensure that the compensatng port on the cyl
inder s open.

6—F—4. Assembling of Clutch Master Cylinder

1. Before -assembling, dip the piston and cups ‘in
clean brake fuid,

2 Install the reservoir

3, Insert the return spring into the cylinder,

4. Install the primary cup so that the flat side of
the cup goes toward the piston.

5. Fil the secondary cup onto the piston and install
them into the cylinder.

6. Install the stop washer and stop wure:

7. Fill with brake fluid and operate the piston with a




sgrewdriver umtil the {luid is ejected at the outlet.
8, Install the rubber boot to the cvlinder

6—F~5. Installing of Clutch Master Cylinder

1. Install the cluteh master cylinder assembly onto the
dash panel and tighten the nuts,

2, Connect the Auid pipe to the cylinder

3. Rl with brake Aud.

4. Blaed the clutch hydravlic system, a¢ described in
Par. 6-H,

6—G. CLUTCH RELEASE CYLINDER

6~G—1. Removing ol Clutch Release Cylinder

1. Disconmect the flmd pipe at the clutch release
cylinder

o, Unhook the release fork rewurn spring.

3, Lovsen the nuts attaching the cylinder 1o the clutch
housing. Remove the releass cylinder.

6-G=2. Checking of Clutch Releass Cylinder
Refer to Par, 6-F-3 and inspect the clutch release
cvlindes

6—~G—3. Assembling of Clutch Release Cylinder

1. Fit the cups 1o the piston and insiall them into
the cylinder.:

2. Install the rubber boot on the end of the cylinder,
3. Install the valve (stes] ball) and bleeder screw into
the bleeder hole. Fit the wp.

4. Install the clutch release rod.

6~G—4. Installing of Clutch Release Cylindar

l. Install the clutch release cylinder assembly to the
clutch housing with two puts,

2. Connect the fuid pipe.

3. Fill the reservoir of the maoster cylinder with brake
flud and bleed the sysiem, as described wm Par
-4

4. Adjust the free play of the release fork. as in-
structed n Pat, 6-B,

5. Hook the return spring.

Fig. 611 Cluich milease ¢vlinder

i, Cap 1. Adjusting nui
1. Bleeder E Primary cup
3. Valve 9. Secondary cup
4. Cylinder 10. Fiston

5. Boot 1. Push rod

&, Lock mut

6—H. AIR BLEEDING

The clutch hydraulic system must be bleed whenever
g fuid line has been disconnected or alr enters the
system. To bleed the clutch system, remove the rubbes
cap from the bleeder screw and attach the bleeder tube
and fixture of the blesder screw.

Place the end of the tube In the glass jar and submerge
in brake fluid. Open the bleeder valve.

Depress the clutch pedal and allow n to retum slowly.
Continue this pumping action and waich the flow of
fluid in the jar, When air bubbles cease to appear, close
the bleeder valve. Duning bleeding the reservoir of the
master cylinder must be kepr at least 3/4 full of the
brake fluid. After the bleeding operation; remove the
tube, fit the cap 1o the bleeder valve, Ul the reservoir
and fit the cap.

SPECIAL TOOLS

49 0221 G30A
49 0223 39]

Ring gear brake
Clutch disk centering tool
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TRANSMISSION

MAZDA 616 15 equipped with a four Speed manual
transmission which i of the synchromesh type on the
low, second, third and top pgears and of the selective
sliding mesh type on the reverse gea

The transmission gem ratio s g follows:

| Gear fitio
First ' 5.403
Second 2.003
Thud 1.372
Top L0
Revene 3A68

In this séction, senncing the frnsmission with Noor
shift i expluned and servicing the transmission wath
column shift & explained in Seetion 7TA.

7-A. TRANSMISSION REMOVAL

When removing only the transmission from the vehicle,
take the followmg procedures

. Dvain the lubricant from the transmission

. Disconmect the earth wire of the batidry

. Bemove the fronl console box,

4. Rémove the boots for the gearshifi lever.

5. Remove the bolts attaching the cover plate to the
searshift lever retainer, Remove the cover plate and
gasket.

6. Remove the gearshill lever sel boll

7. Pull the gearshift lever, shim and bush straight up
and ‘away from the gearshift jever retaner.

Tk e =

Fig. 7—3 Remiwing of gearshifl leves

£, Disconnect the wires of the slarting motor 4nd the
reverse lamp switch,

9. Remove the propeller shaft from the rear axle and
the (ransmission.

10. Disconnect the speedometer cable from the ex-
tension housing

I1. Remove the bolts attach the exhaust pipe fo the
bracket on the transmission case,

12. Remove the nuts and disconnect the rear end of the
exhaust manifold from the presilencer pipe

13. Unhook the clutch release fork return spring and
remove the cluteh release cvlinder from the clutch
housing.

14, Remove the starting motor.

T=1 3

15. Remove the nuts and bolts holding the transmission
1o the reat end plate of the cylinder block,

l6. Place a jack Umiler the engine. protecting the
engine oll pan with a block of ‘wood.

7. Remove the nuts holding the transmission support
o the cross member.

18, Remove the nurs holding the cross member to the
frame side rails and remove the cross member.

Fig. 7=4 Removing of cross member

19 Lower the jack, slide the transmission rearward
until the main drive shaft clears the clutch disk, and
remove Lthe transmission from undér the vehicle:

7—B. TRANSMISSION DISASSEMBLY

The procedures for disassembling the transmission after
temoving the transmission from the wehicle are as
follows:

I. Remove the clutch release bearing return spring and
slide off the bearing.

2. Remove the clutch release fork.

3. Remove the bolts attaching the front cover 10 the
transmiission <ose and remove the front cover, shim

and gasket,

Fig- 7=5 Remowing of fronp cover

4. Remove the snap rings on the main drive shaft and
counter shaft.

5, Remove the pearshift lever retainer and gasker from
the exiension housing.

6. Remove the spring cap bolt and remove the spring
and steel ball, slect lock spindle and spring from the
gearshift lever retainer.




7. Remnove Lhe nuts that dttach the extension hous-

ing to the transnmssion case. Slide the extension hous-

mg off the man shart. with control lever end lnd
down to the lefr as far as it will go

Fiy 7—8 Removing of exleniion housing

B. Remove the spring seat and the spring from the
control lever end.

9. Remove the sprng cap bolt and remove the sprning
and focrion piece lrom the extension housing

10. Remove the bolt attaching the control rod end
to the contrel rod and remove the control rod and
rod end from the extension housing.

11, Remove the speedometer driven gesr from the
extension housing by loosening the set screw.

12. Remove the reverse lamp switch,

13, Remove the snap ring that secures the speedome-
ter drive gear to the main shafi. Slide the speedometer
drive gear Off Lthe main shafi and remove the lock ball
[4. Tap the front end of the main drve shalt and
counter shaft 10 wen with the plastic hammer and
remove the beanng housing (intermediate plate) as:
sembly from the transmission ase.

Fig. 7-7 Removing of bearng assembly

I3, Remove the main drive ghaft and needle beanng

from the main shaft
16. Remove the three bolts and remove the springs
and the shift locking balls,

Fig. 7=8 Removing of shifl lockng bl

I7. Remove the shift lever attaching nut and remove
the reverse shift rod together with the reverse dle
gear and shift lever f(rom the beanng housing,

g ~_

Fig. 7—9 Removing of shilt leve:

18, Remove each sel screw attaching the shift fork
to the rod Push each of the shift rods rearward
through the fork and bearing housing and remove
the shift rods and forks,

Fig. 710 Removing of thift fork and rod

19. Remove the reverse shift rod locking ball and

spring. and the mterlock pins from the beaning housing.

74
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20, Sirmighten the tub af the lockwasher, hold the
main shaft with the helder {49 D259 440) as shown
i Fig. 7-1] and loosen the lock nut by using the
spanner (49 0164 631), Remove the reverse gear from
the mait shaft.

Fa 711 Locssming af lack not

Fig. 7-12 Remeving of snap sing

21. Remove the snap ring from the rear of the counter
shalt and siide off the counter reverse gear as shown
m Fig. 7-1&

. Remave the bearing cover (rom the bearing housing,
33, With the plastic hammes, tap l.hr.' rear end of the
main shafi and counter shaft in turn, being careful
not fo damage the shafts, and remove these shafts
from the bearing housing.

Fig. 7-13 Removing of counter sheft

24. Remove the bearings from the bearing housing and
tmsmission Case,

23 Using the snap ring plidrs, remove the snap ring
from the fromt of the main shaft,

26, Slide the third-and-top clutch hub and sleeve as-
sembly, synchronizer ting and third gear off the main
shaft.

27, Remove the thrust washer, low gear and sleeve,
synchronizer ring. first-and-second clutch hub and sleeve
assembly, synchromizer nng. and second gear from the
rear of the main shaft In sequence.

Fig. 7—14 Main thafl assmbly

|. Mair dive shafi 6, Svnchronizet ring 11 Skeve

? Synchronizer fing 7. Third gexr 12 Synchromizer rmg
i Nesdle besnng E. Second geat £3. Low gear

4. Snap Ahg 9. Synchronizer nng 14, Main shufl

5 Clutch hub and skeeve (top and 3rd)

PR

10, Clusch hub and skeeve. How and 2nd)
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7-C. TRANSMISSION INSPECTION

T7—C~1. Checking of Transmission Case and

Bearing Housing
Cledri the transmussion case and bédring: housing thor
oughly. using a suitabie solvent. and drv with comp-
ressed air: Inspec: the case and beanng housing for
cracks and the machined mating suraces for burs,
nicks of any damapes

Note: As the bearing housing 15 machined under the
candition of being fitted with the transmission case,
the center of bearing housing and tunsmission cuse
are completely matched Therefore, the bearing hous-
ing only should not be replaced.

7=C-2. Checking ol Bearings
Inspect each bearing for roughness. This can be deter
mined by slowly twrming the outer race by hand.

7-C-3. Checking of Gears

Inspect the teeth of each gear. I excessively womn,
broken or chipped, replace with new gear. Excessive
wear of the gears causes increase of backlash, which
results in producing noises or may cause the gear 1o
waork off while tunning

T7—C—4. Checking of Synchronizer Mechanism

!, Inspect the gear teeth on the synchromizer ring
If there s evidence of chipping or excessively worn
teeth, replace with new parts.

2. Inspect the synchronizer rng for wear. To check
the wear of the synchronizer ring. fit the synchronizer
ring avenly to the gear cone and measure the cleas
ance between the side faces of the synchronizer ring
and the gear with 2 feeler gauge, as shown in Fig
7—15 If it i less than 0.8 mm (0.032 in), replace
the svnchronizer ring or gesr. The standard clear
ance is 1.5 mm (0.060 in),

Fig 7—15 Checking of synchronizer ting

3. Inspect the contact between the inner surface of

the synchronizer ring and the cone surface of the gear,
To inspect, apply a thin coat of “Prussian Blue” an
the come surface of the gear and fit it into the ring.

If the contiect patlern is poor, correct this by apply-
Ing the compound and lapping the suriaces rogether

Fig. 7=16 Chécking of synchromizer ring

4. See if the clutch sleeve slides easily on the cluich
hub.

5. Check the synchromizer key, the inner surface of
the clutch sleeve, and the key groove on the clutch
hub for wear.

B, Cheek the synchronizer key spring for tension.

Fig. 7—17 Cluich hub and sleove assembly
I. Clutch hub 3. Clutch slesve
1. Key 4. Spnng

7-C-5. Checking of Main Shaft Run—Out

Inspect the main shaft for rnum-out by applying 2
dial indicator 1o several places along the shaft

The standard reading of the indicator for sun-out
should be less than 0.03 mm (0.0012 in). [f the
run-out exceeds 0.03 mm (0.0012 in), correat with
i press or replace with a new ane.

Fig. 7—18 Chocking of nm-out
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7-D. TRANSMISSION ASSEMELY

| Install the third gear and synchronizer ring onto
the front section of the mmin shaft

2 Aswemble thé thirdand-top clutch hub and sleeve.
and Install it to the main shafl

Fig. 7—19 Assembling of clutch hub and sheeve

3, Fit the smup ring on the main shafl.

Fig. 7-20 Installing of smap ring

4_ Assemble the low-and-second clutch hub and sleeve.
5. Install the second gear, synchronizer nng, low-and-
second ciutch hub and sieeve, synchronizer ring, low
gear with sleeve, and thrust washer in this sequence
to the remr section of the main shaft,

6. Install the main drive shaft and the néedle roller
bearing to the main shaft,

Fig. 7-21 Imtulling of main drive thaft

7. Press it the ball bearing for the counter shalt to
the bearing housing.

717

8. Inswall the counter shaft to the ball bearmyg of the
beating housing by uning 2 press

9, Position  the main shafr assembly in the bearing
housing, and irstall the ball bearing while 1apping the
outer race of the bearing with the plastic hammer

Fig. 7=22 Instliing of besnng housing

10, Inszall the bearing cover to the bearing housing
I1. Install the reverse gear with the key onio the mamn
shaft snd tghiten the lock mut by using the holder
(49 0259 440) and spanner (42 0164 631

Bend the tab of the lock washer

Note: When Installing the main shaft reverse gear and
the counter shaft reverse gear, both gears should be
fitted so that the chamfer on the teeth is faced rear-
ward.

12 Install the counter shall reverse gear and secure
it with the snap ring

13. Insert the locking ball and spnng nto the (A) of
the bearmg housing 35 shown in Fig. 7-23.

= liTteriocs min

Fig. 7—23 Shift locking bilk and interlock pins

14. Push down he ball with o suitable screwdriver.
15, Install the teverse shift fork rod and shft lever
with the reverse idle gear at the same time.

16. Install the shift forks to their respective clutch
sleeve

17 Using the shift fork rod guide (49 0187 441A)




dnd interlock pin installer (49 OLRT 351A), insert
the interlock pin, a5 shown in Fig. 7-24

48 Q16T E31A

45 08T 1A

Fig. 7-2% Installing of Imterfock pin

1% Remove the ool snd inswall the low-andsecond
shift rod through the holes of the bearing housing
and fork

19. With the sam# tools that were used in step 17,
and nstall the mteriock pm

20, Remove the 1ocls and mswall the thrd-and-top
shify rod,

21 Align the loek bolt holes of the shift fork and
rod. Install the lock balt

22 Install the shift locking balls and springs inio
their respective positiont and install the plugs.

23 Apply a thin coat of sealing agent on both con-
tuet surfuces of the bearing housing

24, |nstall the bearing housing assembly to the trans
muisshel case,

Fig. 7-25 Instilling ol besring houwiing

25, Install the speedometer dnve gear with the steel
tall onto the main shaft and secure 1t with the snap
ning: zs shown n Fig. 7-26.

26, Insall the ball bearmgs for the mamm dive shaft

— I.:F

Fig. 7=26 Insvtalling of spesdometer idrive gear

ard  counter shafl with the mstaller (49 0§80 32])
und secuyre [t with the sndp rings

Fig. 7=27 Installing of bedrnp

Note: When installing the ball bearing. the man
drive shaft may shde slightly toward the exten

sion housing, causng difficulty n fitung  the snap

ring

Softly peen the rear end of the main shaft with the
coppet hammer until the main drive shaft rests In
a suitsble position,

27, Install the speedometer driven gear assembly to
the extension housing and fix with the serew,

Extention houging
Sieeve

Ol snal

" Gatle joint

Spesdometer
Lriven gewr

e SEI SETEW

Fig. 7-28 Speedometst diven geot

=4
e
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28 Insert the comtrol rod through the holes from
the front side of the extension.
29, Align the key, and insert the control rod end to
the control rod, Install the bolt

-
e ™
- s
»
-

Fa. 7—29 Inerting of control md end

30. Install the spring and frictuon piece to the ex-
tensionl housing and install the spnng cap belt.

31 Install the extension housing to the bearing hous-
ing with the control rod end laid down to the left as
far a5 it will go. Tighten the attaching nuts,

Check to ensure that the control rod operates proper
ly.
32, Insent the slect lock spindle and spring from the
inside’ of the gearshift lever retainer.

23, Install the steel ball and spring in alignment with
spindle groove and Install the spring cap boll.

34. Insert the spring and spring seat mto the control
rod end

Fig. 7-30 Inserting of ipmng and spring seat

35 Install the gemrshift lever retainer and gasker to
the extension housing.

36. Apply grease to the lip of the ol seal inside the
fromt cover and instell the from cover (o the trang-
mission case.

Fig. 7=31 Inataling of frant cover

Note: When the front cover is installed, the clear-
ance between the bearng outer race and the front
cover should be less than 0.5 mm (0.006 n).

This clearance can be adjusted by inserting the adjust-
ing shim of 015 mm (0.006 in) or 030 mm (0.012
i ).

et |

B ('ﬂ—’tj

B 5

| i ==
J—-: ~— d

= R

S
Ve

Fig. 7—32 Adjusting of beanng and play

37. Install the release bearing, return spring and the
release Tork.

7—E. INSTALLING OF TRANSMISSION
Carry oul the removing operations in the reverse
arder.

Note: Lse the tool (49 0259 440) 1o align the splines
of the main drive shaft snd clutch disk

SPECIAL TOOLS

49 0139 440
49 0164 631
49 0187 4414
49 0187 4514
49 0180 321

Main shaft holder

Spanner (for reverse gear lock nut)
Shift fork rod gulds

Interlock pin installer

Bearing installer




TRANSMISSION

(Column Shift)

7A-A. TRANSMISSION REMOVAL ...ocoomvnnce 74
7A—B. TRANSMISSION DISASSEMBLY ... ... 7A
7A~C. TRANSMISSION INSPECTION oo 7

TA—C—1. Checking ol Transmission Case
and Bearing Hoitsing oo TA
TA—C—2. Chedang of Beanng ... TA S
TA-C=3. Checking of Gears ...cc..ciivinen T4
TA—C—4. Checking of Synchmmxe:
Mechanism ... bt o L
TA—C=3, Checking of Maio Sluﬂ
Run-Out ............ SR
TA-D. TRANSMISSION ASEEMBLY SSUURTURR . S
TA-E INSTALLING OF TRANSMISSION ... TA
7A—F, CHANGE LEVER ADJUSTMENT ... TA
TA-F-1. Adjusting of Sleeve v TA

bd Pd =

b

- A R



TA

TRANSMISSION

7A-A. TRANSMISSION REMOVAL

When removing only the transmission from the vehicle,
take the following procedures;

i. Drain the lubricont from the transmistion

2. Disconnect the earth wire of the battery.

3. Disconnect the wires of the starting motor and the
revérse lamp switch.

4, Remove the propeller shafy from the rear axle and
lie Transmission.

5. Disconnect the speedometer cable from the exten
ston housing.

& Disconnect ihe changing rods and remove the counter
lever bracket from the transmission

7. Remove the bolts attaching the exhaust pipe to the
bracket on the iransmission case,

B Remove the nuts and disconnect the rear end of
the exhaust manifold from the presilencer pipe.

9. Unhook the clutch release fork return spring and
remove the clutch release cylinder from the clutch
housing.

10. Remove: the starting motor.

i1. Remove the muts and bolts holding the transmis-
sion to the rear end plate of the cylinder block.
12. Place a jack under the engine, protecting the en-
gine oil pan with 2 block of wood

13 Remove the nuts holding the transmission support
to the ¢ross member.

14. Remove the nuts holding the cross member to the
frame side rzils and remove the gross member.

{5 Lower the jack, slide the transmission rearward
until the main drive shaft clears the clutch disk. and
remove the transmission from under the vehicle

7A—B. TRANSMISSION DISASSEMBLY

The procedures for disassembling the transmission af-
ter removing the transmission from the vehicle are s
follows:

|. Remove the clutch relesse bearing return spring and
stide off the beasring

2. Remove the clutch release fork.

3, Remove the boits srtaching the front cover to the
transmission case and remove the front cover, shim

and gasket.

Fig. 7A—1 Removing of front sover

TA ¢ |

4, Remove the snap rings on the main drive shaft and
counter shaft. '

5. Remove the nuts attaching the extension housing
to the trapsmission case. Slide the extension housing
off the main shaft. with outer shift lever luid down
to the left as far as 1 will go.

Po-_l—,—-——-" =

Fig. 7A-2 Removing of extension housng

6. Remove the speedometer driven gear from the ex-
tension housing by loosening the sel screw

7. Remove the reverse lamp switch,

8 Remove the snap ring that secures the speedometer
drve gear to the main shaft. Shde the speedometer
drive gear off the main shaft and remove the lock ball
9. Tap the front end of the main drive shaft and
counter shaft in tum with the plastic hammer and
remove the bearing housing (intermediate plate) as-
sembly from the transmission case,

Fig. 7A-3 Removing of beanng sssembly

10. Remove the main drive shaft and needle bearing
from the mamn shaft.

11. Remove the three bolts and remove the springs
and the shift locking balls.

2. Remove the shift lever attaching nut and remove
the teverse shift rod t1ogether with the reverse ldle gear
and shift lever from the bearing housing.

13. Remove ¢ach set screw attuching the shift fork
to the rod. Push each of the shift rods rearward
through the fork and bearing housing and remove



the shifi rods and forks.

4. Remove the reverse shift rod locking ball and
spring, and the interlock pins from the bearing housing,
L5, Straighten the tub of the lockwasher, hold the
main shaft with the holder {49 0259 440) as shown
in Fig. 74 and loosen the lock nut by using the
spanner (49 0164 631), Remove the reverse gear from
the main shaft,

11?
Js{{ﬁ

-‘3 vikE &40

Fig. 7A—4 Lowsening of lock nut

[6. Remove (he snap nng from the rear of the counter
shaft and slide off the counter reverse gear a5 shown
m Fig. TA-5.

Fig. TA-5 Reémoving of smap nng

I7. Remove the bearing cover from the bearing housing.
I8. With the plastic hammer, 1ap the rear end of the
main shaft and counter shaft in turn, being careful
not Lo damage the shafts, and remove these shafis

from the bearing housing.

Fig. 7A—6 Removing of counter shaft

7A

19. Remove the bearings from the bearing housing and
transmission case.

20. Using the snap ring pliers, remove the snap ring
from the front of the main shaft.

2|. Slide the third-and-top clutch hub and sleeve
assembly, synchromizer rmg and thard gear off the
main shaft

22, Remove the thrust washer, fow gem and sleeve,
synchonizer ring, first-and-second clutch hub and sleeve
ussembly, synchronizer ring, and second gear from the
rear of the main shaft in this sequence

7A—C. TRANSMISSION INSPECTION

7A~C—1. Checking of Transmission Case and
Bearing Housing

Clean the transmission case and bearing housing thor-

oughly, using a suitable solvent. and dry with comp-
ressed air. Inspect the case and bearing housing for
cracks and the machined mating surfaces for burrs,
nicks or any damages.

Notez As the bedring housing is machined under the
condition of being fitted with the transmission case,
the center of bearing housing and transmission case
are completely matched. Therefore, the bearing hous-
ing only should not be replaced:

78~C~2. Checlking of Bearngs
Inspect each bearing for roughness. This can be deter-
mined by slowly tuming the outer race by hand

TA—C—3, Checking of Gears

Inspect the teeth of each gear. IT excessively worn,
broken or chipped. replace with new gear Excessive
wear of the pears causes increase ol backlash, which
results in producdng noises or may cause the pear to
work off while running.

TJA-C-4. Checking of Synchronizer Mechanism

1. Inspect the gear teeth on the synchromizer ong
IT there 1y evidence of chipping or excessively worn
teeth, replace with new parts.

Fig. TA=? Checking of svnchronizer ring

TA

()
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2. Inspect the synchronizet ring for wear, To check
the wear of the synchromizer ring, fit the synchro-
nizer ring evenly to the gear cone and measute the
cledrance between the side faces of the synchronizer
ring and the gear with a feeler gauge, as shown m
Fig. 7A=7 11 it s less than 0.8 mm (0.032 ), re-
place the synchromizer ring or gear. The standard
clearance 15 1.3 mm (0060 m),

3, Inspect the contact between the inner surface of
the synchronizer ring and the cone surface of the gear
To inspect. apply a thin ccat of “Prussian Blue™ on
the cane surface of the gear and fit it into the sing
If the contaci pattemn i poar, correct this by apply-
ing the compound and lapping the surfaces topethet.

Fig. 7A~8 Checking of synchromzer fing

4. See If the cluich sleeve shides easily on the clutch
hub.

5. Check the synchronizer key, the inner surface of
the clutch sleeve, and the key groove on the clutch
hub {or wear.

6. Check the synchronizer key spring for tension.

L)

Fig. 7a=8 Cluich hub and sleeve msembly

1. Cluich hub
2. Eey

3. Clutch sleeve
4 Sprng

78—C—5. Checking of Main Shaft Run-Out

Inspect the main shaft for run-cut by applying a
dial indicator to several places along the shaft

The standard reading of thé indicater for run-out
should be less than 0.03 mm (0.0012 in). I the
run-oul exceeds 0.03 mm (0.0012 In), correct with
a press or replace with 4 new one.

TN : 3

Fig 7A—10 Checking of run-out

7A—D. TRANSMISSION ASSEMELY

I. Apply grease to the oil seal for the outer select
lever, and install the outer select lever and inner se
fect lever to the extension housing

2, Install the outer shift lever and Inner shift lever
to the extension housing.

Fig. 7A—11 Installmg of shift lever

3. Install the speedometer driven gear assembly to
the extension housing and fix with the screw,

4. Install the third gear and synchronizer ring onto
the front section of the main shaft

5. Assemble the third-and-top clutch hub and sleeve,
and tnstall it 1o the main shaft.

Fig. TA—12 Assembhng of clutch hub sad sleeve
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6. Fit the snap ring on the main shaft.

N

Fig: 7A=13 Instaliing of map rng

7. Assembie the low-andsecond clutch hub and sleeve.
8. Install the second gear, synchromzer ring. low-and-
second clutch hub and sleeve, synchronizer ning, low
gear with sleeve, and thrust washer in this sequence
to the rear section of the main shafi

9. Install the mmin drve shaft and the needle roller
bearing 1o the main shaft.

Fig. TA-14 Instalimg of main drve chaft

10. Press fit the ball bearing for the countey shafl to
the bearing housing, '

11. Install the counter shaft to the ball bearing of the
bearing housing by using 3 press.

t2. Position the main shaft assembly in the beanng
housing, and nstall the ball beaning while tapping the
outer race of the bearing with the plastic hammer.

Fig. 7A-15 Installing of bearing housing

13, Install the bearing ¢over 1o the bearing housing
4. I[nstall ‘the reverse gear with the Key onto the
main shaft and tighten the lock nut by dsing the
holder (4% (0259 440) and spanner (49 0164 631}
Bend the tab of the lock washer.

Note: When installing the main shaft reverse gear and
the counter shaft reverse gear. both gears should be
fitted so that the chamifer on the teeth js faced rem-
ward,

15. Install the counter shafl reverse gear and secure
it with the snap ring.

16. Insert the locking ball and spring Into the [A) of
the bearing housing as shown in Fig. TA-16.

St ohyg

I e sl il

Fig. 7TA-16 3hift lockng balls and inerdock ping

17. Push down the ball with a suitabie screwdriver.
12 Install the reverse shuft fork rod and shift |ever
with the reverse idle gear at the same time,

19, Install the shifi forks to their respective clutch
sleeve,

20. Using the shift fork rod guide (49 D187 44|A)
and interlock pin installer (49 0187 451A), insert the
interlock pin, a¢ shown in Fig. TA-17.

49 0187 4514 : |

!_19 0187 4314

Fig. 7A=17 Imutalling of interlpck pn
21, Remove the tools dnd install the low-and-sécond
shift rod through the holes of the bearing housing
and fork.

7A - 4
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72, With the same tools that were used in step 20,
mstall the mterfock pin

23. Remove the tools and install the third-and-top
shift rod,

24. Alizn the lock bolt holes of the shift fork and
rod Install the lock bolt.

25, Install the shift locking balls and <prings into their
respective positions and install the plugs.

26. Apply a thin coat of sealing agent on both contact
surfaces of the bearing housing.

27, Install the bearing housing assembly to the trans-
mission case.

Fig. 78418 Insualling of bearing housing

28, Install the speedometer drive gear with the steel
ball onta the main shaft and secure 1t with the snap
ring as shown in Fig. TA—19.

Fig. 7A-19 Installing of speedometer drive pear

29, Install the ball bearings for the main drive shaft
and ¢ounter shaft with the installer (49 0180 311) and
secure It with the snap rings.

MNote: When installing the ball bearing, the main drive
shaft may shide slightly toward the extension housing,
causing difficulty in fitting the snap ring.

Softly peen the resr end of the main shaft with the

TA L &8

Fg. 7A—20 Installing o beanngs

copper hammer until the main drive shaft rests in a
suitable position

30. Install the speedometer driven gesr assembly to the
extension housing snd fix with the screw.

Extention hauging
L |

Sleave

- _Dif seal
i .-’;_Cnnll jaing

Spesdometel
dryen gesr

Set sorew

Fig. TA-21 Spesdometer driven goar

31, Install the extension housing to the bearingihous-
ing with the outer shift lever laid down to the left
as far as it will go, Tighien the attaching nuts
Check to ensure that the outer shift lever operates
properly.

32 Apply grease to the hp of the oil seal inside

Fig. 78—22 |nstalling of front civer
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the front cover and install the front cover 1o the
transmission -case

Note: When the fromt cover &5 instulled, the clear
ance between the bearing outer tace and the fromt
cover should be less than 0.5 mm (0.006 in),

This clearance can be adjusted by inserting the ad-
justing shim of 015 mm (0.006 in) or 0.30 mm
{0012 n),

Fig,. TA-23 Adpmustng of bearmg end play

3% Inswll the yelease bearing seturn spring and the
release [ork.

TJA-E. INSTALLING OF TRANSMISSION
Zarty oul the removing operations o the reverse
order

Note; Use the tool (49 G259 440) to align the splines
of the main drive shaft and cluwch disk.

7A-F. CHANGE LEVER ADJUSTMENT
I, The standard posiion of the change lever in new
tral should be at angle of 8 degrees forward (toward

the window gass) trom the honzontal plane through
the control rod. To obtain this position. adjust the
length of the fromt shift red by loosening the lock
mut and turming the front shift rod so thai the nup
of the change lever rests approximatsly 40 mm (1.6
in) from the horizontal plane.

L When in newtral, adjust the length of the from
selection sod by loosening the lock nut and ruming
the rod so that the distance between thé steering
wheel dand the change lever bécomes 85 mm (3.35
in) & shown in Fig, 7A-24

Fig 7A-24 Chung lever adjustment

3. After the above adjustiment, shift the change lever
inte each position to make sure that it can be shift.
ed smoothly and securely, If it does not shifi smooth:
lv and securely, adjust the front selection and shifi
rods again: Tighten the lock nuts of each rod after
final adjustment.

TA—F=1. Adjusting of Sleeve

The standard torqee, when the ball stud begins to
move, Is | to 3 cmkg (0.2 10 2.7 m-lb)

To adjust, remove the split pin and turn the end
sorew  until the correct adjustment s obrained. Fix
the end screw with the split pin

-
|

e Fig. 7A-25
Change mechiunisin

ar 1. Lower bracke:

R B assembly

. Lock mot

Frant shift rod

. Fromi sslection rod
s Countes levey
Rear shifi rod
Rear selection rod
. Contral rod

. Adjusting wazhor
10, Change Iever

11 End screw

- 12, Ball sind

- 13, Ball ses)

!

L B R T T
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SPECIAL TOOLS

49 0259 440
49 0164 03]
49 0187 441A
49 0187 451A
49 0180 321

Mun shaft holder

Spanner (for reverse gear lock nut)
Shift fork rod guide

Interlock pin nstaller

Bearing installer
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Engine (General Data)

Type
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Stroke

Piston displucemeni
Compression oitio
Compressiisy pressurs
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M lorgue |
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Rocker arm shafi-intake:
Outer dizme oy
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Rocker arm shafi-Exhamt

Ouner diumeter
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Rocker atm sHall and buath
clearaye
Camshaft

Sournal dismeter

Basic arcle of cam

Cam elevabon

Camutialt end play

| 1674 mm (4.213 in)
334 0,0 mm
. V12992 + DL0DD3Y ind
80
= 045
3*“‘035 mm
+(.0018
102150, o oo™
|5+ 0.2mm
(0.059) = 0.0079 i)

4.3 o (02169 in)

329 mm |.295 m)
FT.3mm b A9 ink
340 sy 1. 339 480
14.3 kg (31.5 Ib}

F0hmm i) LB ik
2|y 40,909 iy
368 mvm L4459 In)
3125 mm (1. 2580n)
4.5 %y 120,91k

oy

(3662 t %N}DS [

z:f‘?.;m"l
W

5o+ (LOAY

=t =024
+ 010019
(08662 2 0] m)

”* %“33 mm

(0. 7480 = F03 m)

— 0,020
19 o o

(07480~ 00008 i)

154 mm6. 1D mi

= 0020
- D.oal

(07480 ~ gﬁg L]

332 mm ¢13.07 m)
0020 ~0.074 mm
(L0008 = 0.0029 ind

19 mm

Frony , 45~ g;g:g i

= 00016
0.0022 '™

Centet <45~ E‘Im

aant - 3000 g
e 43 3080

777 ~ 3308 i)
38+ 0.05 mm
i1:496] = D.0020 m)
Inler 44,715 mm
(1. 7605 il
Exhawsy : 44,682 mm
(1.7592 in)
003~ 0. 1% mm
(00008 — 0.0071 ind

{17717
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|
Permissible run-out of
camshaft

Camzhaft beatng
Material
Beanny clearance

Undemite bearing avalluble

Camshatr drve :
Bumber of chan Links
Numbey of sprockel teeth

Valve nming ;

Intake opent

Intake closes

Exhounit apans

Exhuust closes
Connecting rod |

Length iCenter Lo center)

Pernussible weight differense
ke twesn commecting 1ods
Permissible distortion
End play

Small end bush :
Inner dinrmeter

Quier duamerer

Bare in conngcting rod

Piston pin and bush -:'h:u:ncﬂ

Connecting rod bearing .
Materal
Beanng cleatunos

Availgble undertize beanng

Piston |
Type
Matenal

Thameter (A1 90 degrees to
the pin bore axis and 17 mm
{0:67 in} below Ihe fing

ETOOYE )

Piston pin hole bore

Ring groove width

003 mm (L0012

Babbitt

D019 —=0.069 mm
0007 = 0.0017 in)

025 o (00098 ind

0,50 mm (00197 in}

075 mm (0.0295 in)

Cham and sprockets

100

Ciruhaft sprocket 38

Crankshaft sprockst : 19

I 1: belore top dead canter

54° afiter bollem dead centet
5"-‘: before bolton dead center
10 witer fop dead center

I44 = 005 mm
(3.6694 = 0.0020mn)
S0k ar)

.02 mm per 50 mm
(0.00Z in PET.5 m)
0.11 =021 mm
(00043 ~ 00083 ind

+ L4
b 2 0.003 mm

(08662 1 30008 in)

+ (L056
35, 0,035 ™™

= 00022
{5843 0.0014 inj
H*D.DH

- 0.0z MM
= 00008 .
09843 0.0005 in)
0.0 = 0,03 mm
(0004 ~ 0.001 2 in)

Aluminum
G027 —0.077 mm
00011 — 0.0030m)
0.25, 0,50, 0.75 mm
(00098, 0.0197, 0.0295 in)

Conical eiptic, gfis skin

Aluminum ailov

Mark A - 77.945 7 D010 o
(3.0687 00003 m)

Nomark - 77.945 + 0.004 mm
130687+ 0.0002n)

. — D.004
Mark € : 77.945 tLayg ™M

(3.0687 ~ 00002 pn)
22 002

(08662 ~ g 900 )

Top: L5 : g‘ﬁ mm

s - 400

Ring groove depth

Pustom and oy linder cléarance

Owersive piston available

Piston ang -
Width

Thickness

Side cleatance.

End gap

Piston pin
Diimmer ey

Length
Clearance betweon piston
snd pin

Crunbshaft :
Main jourmal dismeter

Crankpin diameter

Crankshaft end play

Permissible run-our of
cratikshaft
Main beanng
Matezial
Bzznng chearance :
Besnng housing : Brown
1. | Mun jounal : Geeon
Bearing : Green

L + 0,034
Second 1 1.5 0. (20 ™

00591 0583 m)

= 0034
Oil - 4.0 + 0030 T

(00575 5 D012 iy

3ESmm (01516
0057 ~0.072 mm
(00022 —0.0028 in)
0.25 mm (0.0098 in)
0,50 mm (0.0197 an)

| 0.75 mm (0.0295 in)

100 (L0394 )

Top 13 _:‘:ﬁ; m
(0.0591 ~ SO0 im

Stcond - 1.3 :g:}; mm

w0591 ~ 00013 im
oit-4.0 0

- (03 T
— 0.0004
{01575 —O.EHJIE'"'

Top ' 362 0.1'mm
00,1417 ¢ (.0039 in)
Second - 346+ 0.0 mm
(0.1417 + 0.0039 1a)
il 1 3.0+ 0.1 mm
(01181 £ 0.0039 in}
Top = 0,035 =0.070 mm
P0.0014~ 00028 m)
Second : 0,030 =~ 0,064 mm
(0.0012 =0.0025 m)
Cal : 0,030 == 0068 mm
(000182 —~ 00025 in)
0,2 =04 mm
{0008 — 0016 in)

- 0.007
22 _ T

(08662 ~ 59002 m)
64.5 £ 0,03 mm

(25394 + 0.0020m)
- 0,005 ~0.014 mm

= 0.0002 == 0.0006 i)

Green - 62940~ 82948 mm
(24780 — 24783 m)
Brown © 62,948~ 62955 mm
(24783 ~247861n)
- 0045
£3 _ 0,060 ™

- 00018
20866 - 0.0028 ml
0080 ~0.242 mm

(0.0031 ~ 00093 in)
0.03 mm (00012 in)

AJumimiem

0.032 ~0.059 mni
(00013 — (0.0023 th)
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flieanngz housmg - Brown 1.035 = 0,061 mm Cooling system
1| Main journdl - Rrown (O — D24 i )
Bearing - Yellow Water pumnp |
Bearing housing . Green 0031 ~0.059 mm Type Cien tntugal
3. | Muin journal | Green (0,008 =0.0023 m) Feeding capacity 45 literimin {119 U5 galimin,
Beanng - Brown 9.9 Imp. galfmin) a1 2,000 1pm
Beasing howiing : Geen | D:034—0.061 mm :'1':: ‘;?:‘:",'_,b” ;;.: it
F| : Mun joumnal : Brown (00015 — 0,024 mi Fan
Beanng  Green Fan diameter 330 mm (130 fn)
Availsble undersize bearing | 0.25, 0,50, 0,75 mm Number ol blades 4
(00098, 0.0197, 0.292 ) Rano of crankshaftond lan | 1 0.9
Thermostal
Culinder block Type '-'-I'mc:. peliet
Material Special cxsl iron Siarts (o open Sl‘cg l'EEﬂg'F!
; + 0.0k Fully opens BCIIF
R Matea2iEune '3:,: Lift § mm (0315 in)
ot T in) Radiator
(3.0709 ; u.llgﬂi Type Cattugated fin
No mark : 78 5 0 02 mm Core area 4.2m? 1452 012
9 Coaling capacty -
(30709 E?ﬂﬁg m) With heates 7.0 it {148 VS, pints,
40, 125 lmp. pinis)
Mark €+ 78 3008 Without heates 5.5 liem (13.7 US. pints,
(L0700 :HMHJI i) | 114 fmp, pins)
Bonng s 0,25, 0.5G, .75, 1.00 mm Fuel system
(0008, U097,
0.0293, 0.0394 in} Fuel tank capacity S0 len (13,20 5. gallons,
L1 Imp, gallons)
Lubricating system Fuel pump :
Type Electreal
Oil pump Rotor Futl presume 0.20=10.25 kglem?)
Type 13 Hiter/min (3.4 LS. gul/min, (L8 ~3.610/nd)
Feeding capaaty 2.9 Imp, gal/min) at 2,000 pm Fuel feading capacity 1.000 ccimin (2.1 LS. pints,
(Engime mvolution) 1.8 tmp, pinis)
Chain via crankshift Fuel filter |
il pump driven by 46 Type Paper glemgnt
Wumber of chain links 33 Carburetor
Mumbet of sprockel festh 004 =025 mm Type Sromberg
Duter rotor and body A0.006 — 0000 m) Throgt diamee: Primary © 28 mm (1. 1028 in)
clearmnce 004 —0.10 mm Secondary | 12mm(1.2599n)
Howor end Hos (0002 — 0,004 1) Ventun diameter Primary  23% 14 %8 mm
' (09055 x0.5512 % 0.3150 in)
(8l pressure - 35—4 5 kglemd Seconduy 25 % 14 x T mm
Normil (50 —64 b/in?) 4t 3,000 rpm 11,1024 %0.5312 %0),2756 In)
{Engine revolution ) Main nozzle Primary : 2.1 mm (0.0828:1n)
Below .3 kgfum? Secomdary 1.3 mm
Wamning lamp light (4.3 Ibfin=) 0 (984S in
Main jet Pramary . |06
Onl filter ¢ Full flow L0417 m)
Type | 0.8—1.0 kglem? Secondary |60 mm
Belief vahve opens (1L~ 142 1b/in") (0,0 240
Main air bleed ‘ Primary | 0.5 mm
Lubacumt SAE 40 {0.0157 im)
30°C or over {35219 ar over) | SAE 30 Secondary -~ 0.7 mm
15°C ~30°C (60°F ~85°F)| SAE 20 I (00276 i
1] {'r:'i 5 Céﬁn!";" 80 F) | SAE 20W-20 Slow jet Primary : 046 mni
-13{.‘-»15 CIlISF~ (L0187 m)
1) Fﬂl & SAE 20W-40 Secondary 0.8 mm
-mﬂcqn"rus F— ‘ (00315 ind
lmﬂFl .. SAE TOW Slow xir blsed Prumiary 1 b4 X 1.6 mm
=18 C~07C (0 E-.s'z“n SAE 10W-30 {00851 % 0.0630 w)
-l}t'——i(l'('[ﬂ F— Secondary 1.3 mm
85 Fy . . SAE SW-20 (00512 in)
Below ~18°C (Below O F) | 3.6 iters (7.6 US. pinis, Power jet 0.7 mm |0,0276 in)
8l capacity &3 Imp. pims) Acceleration pump digmeter | 140 mm (L5512 In)
Acceletation pump cepacity | 06 oo
1die speed G600 rpm
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Electrical system

Hattery
Tepe
Vol tage
Capaciiy
Termingl ground
Specific gravity

Generntol

Type

Ground polgrity
Rotanon (Viewed ltom
franth

Mo loed fest

Loedd vant

Bruih

Brush spang tension

Pulley ratio
Eerulator -

Constan voltage reliy

Regpulated vollxee (Ma load)

Pilont laemp relay

Pilot lamp Hghts on

Pl fammp Hghts out
Starting motor

Capacity

Brush

Brush ipnng tendon

Lok tes1

NSS0Z

12¥ah

&0 g b (20 howr teted
MNeganve

Fuilly charged : | 26
Recharpe ur 2 .20

Allermator
Negafive
Faght

Voltage 14 voll
Curgnt | ) amp
Revolunon : 1050 rpm o1
biss

Vildtpes 14 vl

Current = 32 amp.
Kevolunon ; 2,500rpm ar
kex

2

360 gr(0LB Toy

a2

Adrgap : 0.7 —1 | 'mm
(0028 ~—0.04310)
Pamt gup @ 0.3 = 0.4-mm
WO 2=0016m)
Back zap | 0.7 ~ 1.1 mm
(D038 —0.043 m)
14= 0.5 valt { Altarmator
spoed 4 000 rpm
Airgap- 0.9~ 1.2 mm
0035 =— 0,047 m)
Foknt gap - 07— L1 mm
(028 —DiMEm)
Back gap {07 — L1 mm
(0028~ (0,043 m)
3wl or'les
T =57 valt

08 ww

4

1.2 kg (26 1b)

Valtgge @ 7.5 volt

Curreni 1 560 amp. or less
Torgue « 1.3 m-kg (9.8 fedh)

Spork plug:
Tape

Thread
Spatk plog gap
Bl
Heall lamp
Side and front tum signal
lamp
Reear com tanasion. lemp

Licenoe lump
Side marker lammp
Inrenag Lemp

Instrument pandl

NGK BPGES o

NIFPONDENSO'W20 EF

14 mn
{14 mm (LBE2 i

SOW/A0W o 45 WIA0W
SWiTW

T stgnal lomp © 21W

Stopand il lamp 21/ 5W
Hewverse famp @ 10W

(AL

14w

W

Mummanon jamp © 3W
vl prezsure wammg o,
W

High beun pitot lomp @ 3W
Tum mpnal ol lamp

W

Clutch
Trpe | Single dry plate
Spring Digphragm spnng
Pressure plate
Inner diamerer 126 s (4.96 m)
Crater dtameter 205 mm (7.9%in)
Faging
ey diamieto 130 e 15212 im)
Clutes dizome ter 200 mm (787 i)
Thickmess (Single plar | 3.5 mm A0 3% me

Permisiibls Latesdl tunout of
clutch disk

Febkease (ork froe play

Pedal fres travel |
Mustes cylinder Bore

Release cybinder bore
Permissibie clearance of piston
and ey hnder bore |

4 mm (03% m

30 mm 012 m)

20-- 30 mm (0.5 ~1.2in)
1587 nm A8/ inl
1746 mm (11) 16 in)

0,15 mm 10,0059 i)

Transmission

Type

Shift lever location

Four-forward speed and one
revarie specd, with synchri
mesh for all forwsrd and
sliding mesh for revene
Flodr or steering column

of e Geear ratio -
Free runming tosi Vaoltage = 11.5 valt First 3403
Current © 60 amp. of fess Second | 2.005
Speed - &6.000 rpm o more Third 1.373
Control switch Solencid Top 1.000
Voltuge required to ol S0 valt o ek Reverse 3665
whenoid contasiy Lubricani
Drstribular Above - 18°C (0% F) EP. SAE 90
Drriven by Camshaft Below — 185 C (07 F) EP SAE 8D
Coniocl point gap 0.5 mmm 40,020 1) Ol capacity 1:4 fiters (3.0 ULS. pints.
Contect pom! pressurne 500 ~a30 gl —141b) 2.5 Imp. pmis)
Cam angle 40— 55%
Centrifugal advance Starts : 0% g1 600 rpm Propeller shaft
Maximum © 11% a1 2,000 pm
Vicuurm advance |£um G av |60 mm-Hg Length L6 i 143,94 m)
Maximum . 8.€° a4 260 mm- Ouler disme et 5.0 mm (2953 in)
Hg Pormissible fun-ouy 0.4 mm (0.016 in)
Condenser capasty 020~ 0,24 gr Permissibie unbalance L5 cmegr (0,21 in-02)
Firing order }3-4-2 ar 4,000 rpm
lenition timing 8% befare top dead eenter Spider dlameter 14.72 mm 10 5795 In)
Mark locitian Crankshuft pulley




T

Maximum sweenng angle -
Trmer wheel
Outer whee|
Lubricant
Ol capaay

Aacklash berwesn fack and
secior pear

Worm beanng pretoad

End dagranee of secton shalt

Steenng geomelry — S&dan

43

1o

EF. SAE 90

250 e (0.5 LS. pamt
0.4 kmp, pint)

0

1.0 =40 cm-kg

(0.9 =35 in-ibih
002 = (LOB mim

(0001 — 0.003 ind

Inflation pressure -
Less than 100 kmih
160 mike/h)
More than' 100 kmih
(60 ikt b

Rear axie Maximum allowable luweral | 0,06 mm (04034 m)
rur-out of brake disk |
Type Semi+llesting. hypold pears Lirmimg materal F &b
Reduetion ratio z.700 Thickness of lintng and shoe | 14 mm (053] m)
Number af eeth 3710 Minsmum allowable thack- #mm (0.315 m)
Lubrtcant fiess of lintng and shoe
Above 15°C (09 F) P SAE 90 Reur hrake
Below - 187 C 107 F) HP, SAE 80 Type Drum 1y pe with ieading
il capacary 1,2 Tiers (2.5 TS, pints and trailing
2.1 Imp. pintsi Drum digmeote 20K mm i 7.£74) in)
Free play of sxle shaft O =) i (00— 0,004 m) Liming material 852
Permissible deflection of ring 0.1 mm or e Wheel cyiinder bore 19035 mm (34 m)
gEar (00039 n or fess) Fatkmg brake _
Mountng distance 40+ 00235 mm Tipe Mechanical intesmul expanaion
13,5434 « 00010 im) Operales gl | Raear wheels
Dove pinion bedring preload F~ld erkg (T B~ |22
imcsli) Wheels and tires
Backlash between fng gear | 017 =019 mm
andl drive pinton | (DET— 00075 nd Wheel tvpe - ]
Backlash between dide pear 0.1 inm or less From df x 13WDC
and penion (0,004 m or less) Rear a)x 13wnc
Tire :
Steering Front 6.IS515-4PR o 1555R 13
Rear 6. 15515 —4PR ar 1455R 13
Type Recirculanng ball g Tube
Reduction ratio 1719 -1 Froni 6.15-13 or 1555R 13
Free play of steering whes| 10 ~30 mum (02~ .2} Rear 61513 or 1555R 13

1S5 kgem? (21 1fin)

1.7 kgriem? (24 fyim™)

Fraont suspension

Type
Spring constani

Spring pressure—When spring
iv compressed to |94 mmy
(764 in) |

1 dot

I dots

Idon
Wird disrme tex
Coil diameter

Free length
Shock absother

Strul
LRSS (X129 kplmm
(103.5= 7.2 10/

287 =289 kg 1619637 1b)
280 — 1296 kg (637 —63531b)
296 — 104 kg (653 — 670 Ih)
115 mm (0,45 in)

1215 mm (4.78 m)

352 mom 013,86 ind
Hydraulle double sctian

Rear suspension

Front brake :
Type
Brake disk cuter dinmeter
Thickness of hrake disk

King pin inclination 9514
Cambes -07 14
Caister 0° 47"
Toesn — = 2 m | =016~ 0,08 m)
Caster tratl 3 mm (0012 in)
Swering geametry - Coupe |
King pin inclination 9715
Camber - 0”15
Castet 1* 03
Toedn =4 =2 mm =016~ 0.0% in}
Caster (il £ mm (0.20 mm)
Erakes
Pedal free travel [ S —15mm (0.2~ 0.6in)
Muster cylinder
Tvpe Tandem master ¢vlindes
Bore 2222 mm(7/B @)
Permissibile cleammoe of 005 mm (00059 1)
piston and Pore
Power brake umit -
Type Bendix
Powes evlinder diameter 152.4 mm (6.0001 )
Power eylinder stroke ISmm il 38 m)

Bendix type disk brake
230 mm (9,055 m}
12mm (04724 in)

Type
Spring constani

Sprng pressure~When spring
is compeesded to 247 mm
(272 tnh

i dot

Jdots

idon
Wire diameter

Coil cuter dinmees

Free lmgth
Shock shuorber

4 Jink and Lteral sodd
222+ (.16 kgimm
(124.2 £ 9.2 Iv/m)

2634 ~—27) kg 1581 — 397 |b)
T2 kg (59T—6151h)
2792866 kg (615 —632 Ib)
10.8 mum (043 in)

100.8 mm (3.97 in)
3T mm (14,61 in)
De carbon

Weights and dimensions (Sedan)

Overall length

|

4 150 mm (163 in)




Cverull width

1580 mm (62 in}

Weights snd dimensions (Coupel

Crvernll heght 1A X0 mm 36 mi T
Whee! buss 2,470 mm (97 ) Owatall ength 4,150 mm (16310
Tread : Oversll wadlh L AR mm (62 m)
From 1.285 mm (5] m) Overall heighi 1.39% mm (55 i
Rexr 1280 mm (30 Wheel bse 2470 mm (97 my
Minhmum (urming radiows 3,700 mm (151 5 ) Trosd
Raad cleatanoe 160 mm (6 inl Froni 2EEmm iE ing
{verhang Rear 1,280 mm (30 i)
Front 645 mmi (25 m) Mitumum turning radious 4,700 mm (15 (v 5
Rear SE0 mm (3900 Rid glesrance | 610 mm (6 1)
Car weight ino load) IS k(2015 Ib) Cwerhang
Uy wetght twath load) 1190 kg {2,625 Thi Froni | 645 mm (25 inl
Bear 920 mm 3% )
Con wetght (00 load b kg (2010 Ih)
Cor wrighed Cwith lowd) L85 ke i 201200
TIGHTENING TORQUE LIST
m-ig | (b m-kg fe-lty
Engine : Stesring genr hausing 5.0 &0
Main bearing cip 8.8 60 Pitman arm 150 i
Connecting tod cap 4.5 30 Jdler xrm 5.0 40
Cylinder hesd 8.0 | 6l Steemmg joint L5 in
Chl pump sprockes 33 ]
Crankihaft pulley 134 105 Broke :
Camshalt sprockal 73 35 Calipér bracket 55 40
Pratritutor demve gear T4 53 Front backing plute &0 &1}
Frant lub atiaching bol £0 2l
Clutch : Redr hacking plate 23 20
Fiywheel e 130 Master cylinder joint bolt 6.5 a0
Clateh sover 20 s Manter eylimder set boht .2 1.0
Moster cvlinder reserviilr 2. 0
Yhea! -
Transmessoon : Wheel boli 9.5 T0
Shifr fork locking baolt L3 10
Teanamiisinn cass Suspension |
B o ol 2 20 Sugpension Lrm 20 i
10 mm bokh as 25 Arm ball joint 6.5 50
Svabilizer .0 63
Propeller shaft Front dampet cap nul 55 Al
¥ oke attaching bali 3 20 Front dumper piston LS 10
' Frant damper base valve 0.15 1.0
Hegr amle - Fear suspension fink 110 20
Comparion flange 15.0 1o
Ring gear =0 40 Standard balts :
Bearing cap 30 a0 & mmP=1.0 e 5
Dreain plug. 2 15 § mm P=],23 0 13
10 mm P25 4.0 an
Steering | 12 mmP=1.5 7.0 30
Tie rod ball jont 30 i t] 14 mmP=135 9.0 65
Tie rod hock nue 15 55
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