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Oil feller cap
Distributor

Dipstick gauge

Rotor housing
Tubular dowel
Sealing rubber (outer)
Sealing rubber (inner)
Trailing spark plug
Leading spark plug

Fig. 1—2 Engine cross section (2)

. Side seal

. Rotor

. Coolant drain plug
. Oil warning siwtch
. Air cleaner

. Alternator

. Carburetor

. Hot air hose

. Water thermo sensecr

19.
20.
21
22.
23.
24
25.
26.
27.

P.C.V. valve

Intake manifold
Air control value
Thermal reactor
Apex seal

Corner seal

Ailr injection nozzle
Oil strainer

Qil drain plug




1-B. ENGINE DISASSEMBLY

Disassemble the engine following the order numbered in Figs. 1—-1, 1-2, 1-7 and 1—13.

13B type
engine

13B type engine

I3B type engine

|12A type engine

Fig. 1-1
1. Deceleration control
valve
2. Air pump and V belt
3. Alternator and V belt

. Inlet manifold and 7. Distributor
carburetor assembly 8. Engine mount

. Thermal reactor 9. Water pump

. Exhaust manifold 10. Oil filter and cover
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a Fig. 1-6

10—~12m-kg
(72~87ft-1b)
an
Fig. 1-2

11. Oil pan and gasket 16. Gasket 21. Chain and sprockets 26. Bearing housing
12. 0Oil strainer and gasket 17. “*O" ring 22. Key 27. Spacer
13. Bolt and washer 18. Distributor drive gear 23. Balance weight 28. Bearing
14, Eccentric shaft pulley 19. Chain adjuster 24, Thrust washer 29. Thrust washer
15. Front coverand bolt 20. Nut and lock washer 25, Bearing



1. Thermostat

2. Water pump casing

3. Distributor drive gear

4. Eccentric shaft

5. Metering pump drive gear
6. Metering pump

Fig. 1-3 Engine cross section (3)

7.
8.
9.
10.
11.
12.

Qil pump outer gear
Qil pump inner gear
Oil pump body

Oil strainer

Oil pan

Distributor

13.
14.
15.
16.
17.

Distributor driven gear
Oil pump chain adjuster
Qil pump chain
Pressure control valve
0Oil warning switch




1-A. ENGINE DISASSEMBLY
Engine disassembly should be done in the following
order after removing the engine from the vehicle.

Note: When overhauling a rotary engine, the former
method of mounting the engine on to the work stand
was to support the rear housing. Henceforth, on this
occasion when the 74 year-type of rotary engine is
being introduced, we have adopted the method of
supporting the front housing by using the New Hanger
(49 1114 005) for the purpose of facilitating the
working procedure. The new hanger can be used for
any type of engine now in service.

490839 000 @

} 49 1114 005

Fig. 1—4 Engine work stand

1. Remove the oil hose support bracket from the
front housing.

2. Mount the engine on the engine work stand (49
0839 000) with the hanger (49 1114 005).

3. Remove the engine hanger bracket from the front
cover.

4. Disconnect the vacuum hoses, air hoses and wires,
then remove the deceleration valve if equipped.

5. Remove the air pump attaching bolts and bar, and
remove the air pump if equipped and the V-belt.

6. Remove the alternator attaching bolts, and remove
the alternator and V-belt,

7. Disconnect the metering oil pump connecting rod,
oil tubes and vacuum sensing tube from the carburetor.
8. Remove the intake manifold attaching nuts, and
remove the carburetor and intake manifold assembly.

Fig. 1-5 Removing intake manifold assy

Then remove the gasket and two rubber rings.

9. Remove the thermal reactor (or exhaust manifold)
attaching nuts and remove it with gaskets.

10, Remove the distributor securing nut and pull it
out from the front cover.

Fig. 1—6 Removing distributor

11. Remove the water pump attaching bolts, and
remove the pump and gasket.

k2

Fig. 1—=7 Removing water pump

12. Invert the engine on the work stand.

13. Remove the bolts attaching the oil pan, and
remove the oil pan and gasket.

f .af‘;

Fig. 1-8 Removing oil pan
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14. Remove the bolts attaching the oil strainer, and
remove the oil strainer and gasket.

Fig. 1-9 Removing oil strainer

15. Apply identification marks onto the front rotor
housing and rear rotor housing, which are common
parts, so that they will be as they were when re-
assembling the engine.

T

&

BA %ok Bt dce g
Fig. 1-10 Putting i

dentification marks

[6. Turn the engine on the work stand so that the
top of the engine is up. Then remove the nuts
attaching the engine mounting bracket to the front
cover and remove the mounting bracket.

17. Attach the ring gear brake (49 1881 060) to the
flywheel or drive plate.

18. Remove the eccentric shaft pulley bolt and remove
the pulley.

.

Fig. 1=11 Removing eccentric shaft pulley

19. Turn the engine on the work stand so that the
front end of the engine is up.

20. Remove the front cover attaching bolts, and
remove the front cover and gasket.

Fig. 1-12 Removing front cover

21. Remove the “O” ring from the oil passage on
the front housing. '

22. Slide the oil thrower and distributor drive gear
off the shaft,

23. Remove the nuts attaching the chain adjuster and
remove the chain adjuster.

=

Fig. 1—13 Removing chain adjuster

24. Remove the lock nut and washer for the oil
pump driven sprockMt.

25. Slide the oil pump drive ‘sprocket and driven
sprocket together with the drive chain off the ec-
centric shaft and oil pump shaft simultaneously.

Fig. 1—=14 Removing chain and sprockets



10~12m-kg
(72~87ft-1b)

@y Fig. 1-6

2 Fig. 1-3

Fig. 1-2
11.
12.
13,
14,
15.

Oil pan and gasket

Oil strainer and gasket
Bolt and washer
Eccentric shaft pulley
Front cover.and bolt

16.
17.
18,
19.
20.

Gasket

“0" ring

Distributor drive gear
Chain adjuster

Nut and lock washer

21.
22
23,
24,
25.

Chain and sprockets
Key

Balance weight
Thrust washer
Bearing

26.
27.
28.
29.

Bearing housing
Spacer

Bearing

Thrust washer




Fig. 1-19 Removing seals

37. Remove the two scaling rubbers and two “0”
rings from the rear rotor housing.

38. Attach the dowel puller (49 0813 215), and pull
the tubular dowels off the rear rotor housing holding
the rotor housing down by hand to prevent it from
moving up.

149 0813 215

Fig. 1-20 Removing tubular dowel

39. Lift the rear rotor housing away from the rotor,
being carcful not to drop the apex seals on the rear
rotor. Remove the two sealing rubbers and two “0”
rings from the rear rotor housing.

Fig. 1-21 Removing rear rotor housing

40. Remove the each apex seal, side piece and spring
from the rear rotor and place them in the scul case.
41. Remove the rear rotor away from the eccentric
shaft and place it upside down on a clean sheet of

| G

cloth.

42. Remove each seal and spring on the other side
of the rear rotor, and place them in the seal case as
shown in Fig. 1-22.

49 0813 250

Fig. 1-22 Removing seals

Note:

1) If some of the seals drop off, be careful not to
change the original position of each seal on the rotor.
2) Apply identification mark onto the rear rotor,
which is a common part to front rotor, so that when
reassembling the engine the rotor can be installed in
its original position.

Fig. 1—23 Putting identification mark

43. Remove the oil seals by using the oil seal remover
(49 0813 225). Remove the oil seal springs.

49 0813 225

Fig. 1—-24 Removing oil seal
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Note:

1) Do not exert strong pressure at only one place to
prevent deformation of the oil seal.

2) Be careful not to damage the oil seal lip. Use a
suitable protector shown in Fig. 1-24. .

3) Replace the “O” rings in the oil seals when the
engine is overhauled.

44. Holding the intermediate housing down by hand,
pull the tubular dowel off the intermediate housing
using the dowel puller (49 0813 215).

45. Lift the intermediate housing off the shaft being
careful not to damage the shaft. The intermediate
housing should be removed by sliding it beyond the
rear rotor -journal on the eccentric shaft while holding
the intermediate housing up and at the same time
pushing up the eccentric shaft.

%

Fig. 1-25 Removing intermediate housing

46. Lift out the eccentric shaft.
47. Repeat the above procedures to remove the front
rotor housing and the front rotor assembly.

1-B. INSPECTION AND REPAIR

1-B—1. Inspecting Front, Intermediate and Rear
Housing

1. Check the side housings for traces of gas or water

leakage.

2. Remove all carbon on the housings with an extra-

fine emery paper. When using a carbon scraper, be
careful not to damage the finished surfaces of the
housings.

3. Remove the sealing agent on the housings by using
a cloth or a brush soaked in a solution of ketone
or thinner.

4. Check for housing distortion by placing a straight
edge on the housing surface. Measure the clearance
between the straight edge and the housing surface
with a feeler gauge, as shown in Fig. 1-27. If the
distortion exceeds 0.04 mm (0.0016 in), reface or re-
place the housing.

Fig. 1—27 Checking distortion

5. Check for wear on the rotor sliding surfaces of the
housing and joint surfaces with rotor housing. The
wear of sliding surface has a tendency of excessive wear
occurring at following minor axis area of the housing.

Fig. 1-26 Removing sealing agent

Fig. 1-28 Checking position of wear



Fig. 1-29 Checking wear

The wear of joint surface has a tendency of excessive
wear at the hot zone of the engine a: shown in
Fig. 1-28

If the wear exceeds the following limit. reface or
replace the housing.

Limit
(0.0039 in)
(0.0020 in)

0. IE) mm
0.05 mm

Sliding surface
Joint surface

1-B—2. Regrinding Side Housings

The side housings (front housing, intermediate housing
and rear housing) can be reused by grinding them if
the required finish can be maintained.

And when this work is performed on the markets, ask
the detailed informations of Toyo Kogyo. and follow
them.

1—B—3. Inspecting Front Stationary Gear and

Main Bearing
1. Check the teeth on the stationary gear for wear,
crack or damage.
2. Check the main bearing for wear, scratching, flaking
or other damages.
3. Check the clearance between the main bearing and
eccentric shaft main journal by measuring the inner
diameter of the main bearing and outer diameter of
the eccentric shaft main journal.

Fig. 1—-30 Checking main bearing clearance

The standard clearance is 0.04 ~ 0.07 mm (0.0016 ~
0.0028 in). If the bearing clearance exceeds 0.10 mm
(0.0039 in), replace the main bearing or eccentric shaft.
To replace the main bearing, proceeds as follows:

1) Remove the stationary gear and main bearing as-
sembly from the housing, using the main bearing
replacer (49 0813 235), shown in Fig. 1-31.

w,

Fig. 1-31 Removing stationary gear assembly

2) Remove the adaptor on the main bearing replacer
and press the main bearing out of the stationary gear
by using the main bearing replacer (49 0813 235),
as shown in Fig. 1-32.

3) Attach the adaptor onto the main bearing replacer
(49 0813 235), aligning the tang of the bearing and
the slot of the stationary gear, and press fit the main
bearing into the stationary gear until the adaptor
touches the stationary gear flange.



§ 49 0813 235 [

Fig. 1—33 Installing main bearing

i

4. Press in the stationary gear to the housing with
the main bearing replacer (49 0813 235), aligning the
slot of the stationary gear flange and the dowel pin
on the housing, as shown in Fig. 1-34

Fig. 1—34 Installing stationary gear

1—B—4. Inspecting Rear Stationary Gear and

Main Bearing
1. Check the rear stationary gear and main bearing
according to Par. 1-B-3.
2. The “O” ring in the stationary gear for a damage.
Replace the “O” ring if necessary.
To remove and install the stationary gear, proceed
as follows:
1) Remove the bolts attaching the stationary gear to

the rear housing.

2) Using the main bearing replacer (49 0813 235),
remove the stationary gear from the rear housing.
3) Apply a thin coat of grease on the “O” ring and
place it in the groove of the stationary gear.

Fig. 1—35 Assembling stationary gear

4) Apply sealing agent onto the stationary gear flange.
5) Install the stationary gear to the rear housing being
careful not to damage the “O” ring and aligning the
slot of the stationary gear with the dowel pin on the
rear housing.

6) Tighten the bolts attaching the stationary gear.

1—B—b5 Inspecting Rotor Housing

1. Check for traces of gas or water leakage along
the inner margin of each side face of the rotor
housing.

2. Remove all carbon from the inner surface of the
rotor housing by wiping with cloth. Soak the cloth
in a solution of ketone or thinner if the carbon is
difficult to remove.

3. Remove all deposits and rust from the cooling
water passager on the housing.

4. Remove scaling agent by wiping with a cloth or
brush soaked in a solution of ketone or thinner.

s

Fig. 1—36 Removing carbon

-5. Check the chromium plated surface on the rotor

housing for scoring, flaking or any other damage.
If any of these condition exists, replace the rotor
housing.

1:10
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6. Check for rotor housing distortion by placing a
straight edge at the position shown in Fig. 1-37.
Measure the clearance between the straisht edge and
rotor housing surface with a feeler gauge. If the

distortion exceeds 0.04 mm (0.0016 in), replace the
rotor housing.

This check should be done whenever the engine is
overhauled.

Fig. 1—-37 Checking distortion

7. Check the rotor housing width at points close to
the trochoid surface by using a micrometer. The
measurements should be taken at least at 4 points.
If the difference between the value of () point and
the minimum value of the points B @© O, exceeds
0.06 mm (0.0024 in}, the rotor housing should be
replaced with a new one, because there should be
possibility of gas or water leakage.

1)

“av Weuie

L

¥

&
[ ]

Fig. 1—39 Checking rotor housing width

1—B—6. Inspecting Rotor

1. Check the combustion condition and gas leakage.
To a certain extent, the combustion condition can
be judged as in the case of reciprocating engines
by the color and quantity of carbon on the rotor.
Combustion can be said to be good if the color of
carbon is brown. Generally carbon on the leading
side seen from the direction of rotation is brown,
while the trailing side shows black color. It should
be noted that this color varies according to operating
conditions just before the engine is removed.

The gas leakage can be judged by checking the color
of the rotor side surface for blow-by traces originating
from the side seals and corner seals.

2. Remove the carbon on the rotor by using a carbon
remover or emery paper. Carbon in the seal grooves
of the rotor should be removed with a carbon remover
being careful not to damage the grooves. Wash the
rotor in cleaning solution and dry by blowing with
compressed air. _

3. Carefully inspect the rotor and replace if it is
severely worn or damaged.

4. Check the internal gear for cracks, score, worn or
chipped teeth.

5. Check the gap between the side housing and the
rotor by measuring the rotor housing width and rotor
width. The rotor width should be measured at 3
points as shown in Fig. 1-40.

The difference between the minimum width of rotor
housing and the maximum width of the rotor should
be within 0.10 ~ 0.21 mm (0.0039 ~ 0.0083 in).

Fig. 1—40 Checking rotor width



If the clearance is more than the specifications, replace
the rotor assembly. If the clearance is less than the
specifications, it indicates that the internal gear has
come out, so strike the internal gear lightly with
plastic hammer being careful not to damage.

1-B—7. Inspecting Rotor Bearing

1. Check the rotor bearing for wear, flaking, scoring
or any damage. If any of these conditions is found,
replace the bearing. _

2. Check the rotor bearing clearance by measuring
the inner diameter of the rotor bearing and outer
diameter of the eccentric shaft rotor journal. The
standard clearance is 0.04 ~ 0.08 mm (0.0016 ~
0.0031in). Replace the bearing if it is more than
0.10 mm (0.0039 in).

E s
Lo e

Fig. 1-41 Checking rotor bearing clearance

To replace the rotor bearing, proce¢d as follows:

1) Place the rotor on the support so that the internal
gear is facing downward. Using the rotor bearing
replacer (49 0813 240) without the adaptor ring,
press the bearing out of the rotor, being careful not
to damage the internal gear. If the bearing bore in
the rotor is damaged, finish the bore with emery
paper and blow with compressed air.

49 0813 240

Fig. 1-42 Removing rotor bearing

2) Place the rotor on the support with internal gear
faced upward. And place the new rotor bearing on
the rotor so that the rotor bore is in line with the
bearing lug.

3)Press fit the new bearing using the rotor bearing

replacer (49 0813 240) with the adaptor removed
attaching screws, until the bearing is flush with the
rotor boss.

49:0813 240

Fig. 1-43 Installing rotor bearing

4) Wash the rotor thoroughly and blow with com-
pressed air.

Note:

The rotors arc classified into five grades according

to their weight and marked a, b, ¢, d, and ¢ on the

internal gear side.

In order to balance the front rotor and rear rotor, the

following combinations are adopted in the factory.
Combination of rotor

¢ — b, c, d e — ¢

d —c d, e

a—>b
b —a, b, c

If it becomes necessary to replace a rotor, use the
rotor marked “C’’ in all cases.

Fig. 1—44 Rotor weight mark

1-B-—8. Inspecting Seal Springs

1. Check for wecakness, wear or damage of the seal
springs, especially the sections of the springs contacting
the rotor or seal.

2. Check the free height of the apex seal spring. It
should be more than 3.8 mm (0.15 in).

Note:

About the springs of oil seal, side seal and corner seal,
confirm the protrusion of seals when installing seals
to the rotor.

1:12
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1—B—9. Inspecting Rotor Qil Seal .

1. Check the oil seal for wear or any dumage. If the
lip width of the oil seal is more than 0.6 mm (0.031
in). replace the oil seal. _

2. Check the oil seal protrusion as shown in Fig.
]—45 and confirm the free movement by pressing
with finger. The protrusion should be more than
0.5 mm (0.02 in)

Seal height Lip width

|
—

Fig. 1—45 Checking oil seal

Note:
When installing oil seal, refer to Par. 1-C—1.

1—B—10. Inspecting Apex Seal

1. Remove all carbon from the apex sez! und spring,
being careful not to damage the apex scal. Never
use emery paper as it will damage the apex seal.
Wash them with cleaning solution.

2. Check the apex seal for wear, crack or any damage.
If any of these conditions is found, replace the apex
seal. Check the spring for weakness.

3. Measure the height of the apex seal with a micro-
meter at two positions shown in Fig. 1-46. Replace
if the height is less than 7.0 mm (0.275 in).

Fig. 1-46 Apex seal height

4. Check the gap between the apex seal and the groove.
To check the gap, place the apex seal in its respective
groove on the rotor and measure the gap between the
apex seal and the groove with a feeler gauge. The
feeler gauge should be inserted until the tip of the

1:13

Fig. 1—47 Checking apex seal

gauge reaches the bottom of the groove, for the apex
seal tends to wear unevenly as shown in Fig. 1-48.
If the gap is more than 0.15 mm (0.0059 in), replace
the apex seal.

Fig. 1-48 Checking apex seal and groove
5. Check the gap between the apex seal and side
housing. To check, measure the length of the apex
seal with a micrometer.

Fig. 1—49 Measuring apex seal length

Compare the measured apex seal length with the
minimum value among ® © and © points of the
rotor housing (see Fig. 1-38). The standard gap is
0.13 ~ 0.17 mm (0.0051 ~ 0.0067 in).

If it is more than 0.30 mm (0.0118 in), replace the
apex seal. If necessary, correct the apex seal length
with emery paper.
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Fig. 1-50 Clearance of seals

1-B—11. Inspecting Side Seal

. Remove all carbon from the side seal and spring
with a carbon remover.

2. Check the side seal for wear, crack or any other
damage and replace if any of these conditions is found.
3. Check the side seal protrusion from the rotor sur-
face, and also confirm the free movement by pressing
with finger. The protrusion should be more than 0.5
mm (0.02 in).

4. Check the gap between the side seal and the groove

Fig. 1-52 Checking corner seal and side seal gap

with a feeler gauge as shown in Fig. 1-51. The
standard gap is 0.04 ~ 0.07 mm (0.0016 ~ 0.0028
in). If the gap exceeds 0.10 mm (0.0040 in), replace
the side seal.

5. Check the gap between the side seal and the corner
seal with these seals installed on the rotor.

To check, insert a feeler gauge between the end of
the side seal (against the rotating direction of rotor)
and the corner seal. If the gap exceeds 0.4 mm (0.016
in), replace the side seal. .

When the side seal is replaced, adjust the gap between
the side seal and the corner seal by grinding the one
end of the side seal along the round shape of the
corner seal with a fine file so that the gap will be
0.05 ~ 0.15mm (0.002 ~ 0.006 in). And then make
respective identification notches on the reverse side
of the side scal. If this gap is too large, gas-sealing
performance will deteriorate.

1-B—12. Inspecting Corner Seal

I. Remove carhon from the corner seal.

2. Check the corner seal for wear or damage.

3. Check the corner seal protrusion from the rotor
surface, and ualso confirm the free movement by
pressing with finger. The protrusion should be more
than 0.5 mm (0.02in).

4. Check the gap between the corner seal and the
corner seal groove. The standard gap is 0.020 ~ 0.048
mm (0.0008 ~ 0.0019in) and the limit is 0.08 mm
(0.0031in). This gap enlargement shows uneven wear
of the corner seal groove, which occur when the
engine is operaicd with dust entering through a clogged
element, damaged air cleaner or any other cause. When
the wear is permitted to increase, the engine power
will be reduced and the engine will become hard to
start. The extent of wear of the comer seal groove
is determined by the bar limit gauge (49 0839 165)
and classified into three conditions.

a. Neither end of the gauge goes into the groove.
This means that the gap conforms to the specifi-
cations.

b. While the go-end of the gauge goes into the groove,

114
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the not-go-end does not. This means the gap is more
than standard dimension and less than the limit. In
this case, replace the corner seal with a 0.03 mm
(0.0012in) oversize one. Do not rebore the groove.
c. If the both ends of the gauge go into the bore,
it means that the gap exceeds the limit of 0.8 mm
(0.0031in). Rebore the corner seal groove with the
Jig and reamer (49 2113 030 and 49 0839 170)
to 11.2mm (04410in) diameter and use a 0.2mm
(0.0079 in) oversize corner seal.

Fig. 1=53 Checking corner seal groove

Note:

a. As the corner seal groove tends to show a heavy
wear in the direction of the rotation, the side arcs
on the gauge are partially cut off. Be sure to take
the measurement in the direction of the maximum
wear of the groove.

b. If the gauge is not available, use a feeler gauge.
¢c. The dimensions of the outer diameter of the gauge
are as follows:

- +0.019 + 0.0007 .
Go-end 1.0, gigg7 MM (0.4331 _ 5’0008 in)
| +0.044 +0.0017 .
Not-go-end | 1.0 0.04g ™M {0.4331 , 5’0018 in)

To rebore the corner seal groove, proceed as follows:
1) Remove carbon, rust and other deposits from the
groove, being careful not to damage.

2) Install the jig (49 2113 030) onto the rotor and
tighten the correct bar being careful not to damage

49 21]3 030

. Fig. 1-54 Reaming corner seal groove

_the rotor bearing and apex seal groove.

3) Ream the groove with the Reamer (49 0839 170)
by hand applying sufficient engine oil as a coolant.
When feeding the reamer, it must be turned by about
20 rotations or over before the reaming work is
accomplished completely.

4) Remove the reamer and jig from the rotor.

5) Repeat the same procedure when reaming the other
grooves of the rotor.

6) Thoroughly clean the rotor, and check and confirm
by visual inspection the condition of the reaming
groove and to see if there is any damage to the rotor.
7) Fit a 0.2 mm (0.0079 in) oversize corner seal into
the groove, and check the gap between the corner
seal and the groove. The standard gap is 0.020 ~
0.048 mm (0.0008 ~ 0.0019 in).

Note:

a. When installing or removing the jig, be careful
not to hit the rotor.

b. If the reaming is carried out without applying
oil, it will be difficult to obtain the proper surface
roughness no matter how many times the reaming
may be repeated.

c. Avoid two stage reaming, that is, drawing the
reamer halfway during the reaming work and then
resuming the reaming, because chips may affect the
surface roughness.

d. Before starting the reaming work, it must be con-
firmed that the reamer diameter is up to specifi-
cations, because the reamer could be worn in excess
of the limit if it was used many times.

1—B—13. Inspecting Eccentric Shaft

1. Wash the shaft in a cleaning solution and blow
the oil passage with compressed air.

2. Check the shaft for cracks, scratches, wear or any
other damage. Be sure that the oil passages are open.
3. Measure the diameter of the shaft journals with a
micrometer. Replace the shaft if the wear is excessive.
The standard diameter is 43 mm (1.6929 in} on the
main journal and 74 mm (2.9134in) on the rotor
journal.

Fig. 1-55 Measuring rotor journal diameter

4. Check the shaft run-out. To check, mount the
shaft on “V”-blocks and apply a dial indicator. Slowly
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rotate the shaft and note the reading on the indicator.
If the run-out is more than 0.06 mm (0.0024 in),
replace the shaft with a new one.

Fig. 1-56 Checking run-out

5. Check the blind plug in the shaft end for oil
leakage or looseness. If any oil leakage is found,
remove the blind plug with a hexagonal Allen key
and replace the “O” ring.

Blind_ plug .

Bearing -

0il seal ‘

Fig. 1-57 Blind plug

6. Check the needle roller bearing in the shaft end
for wear or any damage. Then insert the main drive
shaft into the needle roller bearing and check the
needle bearing for smooth operation and proper clear-
ance. (Only the car with manual transmission)

Fig. 1-58 Roller bearing and oil jet

To replace the bearing, use the bearing replacer (49
0823 070A).

Fig. 1—60 Installing roller bearing

7. The oil jets are installed in the eccentric shaft.
The oil jets open when the number of engine revolu-
tions increases and the oil pressure rises. Check for
spring weakness, stick or damage of the steel ball.
(Fig. 1-58)

1—B—14. Inspecting Needle Bearing

Check the needle bearing for wear or damage.
Inspect the bearing housing and thrust plate for wear
or any damage.

Fig. 1-61 Needle bearings
1. Thrust washer 3. Bearing housing
2. Needle bearing 4. Thrust plate
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1-C. ENGINE ASSEMBLY
The procedures for assembling the engine when the
engine is to be completely overhauled are as follows:

1-C—1. Installing Qil Seal

1. Place the rotor on a rubber pad or cloth.

2. Install the oil seal springs in their respective
grooves on the rotors with each edge of the spring
fitted in the stopper hole, being sure the following
points.

S el A
Fig. 1—62 Stopper hole of oil seal spring
Caution: .

a. The oil seal springs have been painted in cream or
blue color. The cream-colored springs must be fitted
on the front faces of both front and rear rotors.
While the blue-colored springs should be on the rear
~ faces of the rotors.

b. When installing each oil seal spring, the painted
side of spring must be faced to the oil seal (upward),
that is the square edge of spring faces to the oil
seal (upward).

On the front face of rotor

Cream paint

On the rear face of rotor

_Blue pain

il seal

Fig. 1—63 Installing oil seal springs

3. Insert a new “O” ring in each oil seal. Place each
oil seal to the groove so that the square edge of
spring fit in the stopper hole of the oil seal and
push the head of the oil seal slowly with fingers.
Be careful not to deform the oil seal.

1:17

Fig. 1—64 Installing oil seal

Note:
When replacing the oil seal, confirm the smooth
movement of oil seal by placing the oil seal on the
oil seal spring in the groove before inserting the “O”
ring.

4. Apply sufficient engine lubricant onto each oil seal
and groove, and confirm the smooth movement of
each oil seal by pressing the head of oil seal.

5. Check the oil seal protrusion. (Ref. Par. 1-B-9)
6. Install the oil seal on the other side.

1—C—2. Installing Each Seal

1. Place the rotor which has been fitted with the oil
seals on the rubber pad or cloth.

2. Fit the apex seals without springs and side pieces
into their respective grooves so that each side piece
positions on the rear side of each rotor.

3. Place the corner seal springs and corner seals into
their respective grooves.

4. Fit the side seal springs and side seals into their
respective grooves.

Fig. 1—65 Installing side seal

5. Apply engine lubricant onto each spring, and con-
firm the smooth movement of each- spring by pressing
its head.

6. Check each seal protrusion. (Ref. Par. 1-B—11, 12)
7. Invert the rotor, being careful not to drop the
seals on the rubber pad or cloth, and install the oil
seals on the other side in the same manner as above.



1-C-3. Installing Front Rotor
1. Mount the front housing on the work stand (49
0839 000) with the hanger (49 1114 005).
2. Turn the front housing on the work stand so that
the top of the housing is up.
3. Apply engine lubricant onto the internal gear of
the rotor.
4. Hold the apex seals by using the used “O” ring
to keep the apex seals in position and place the rotor
assembly on the front housing taking care not to
drop the seals. Then turn the front housing with
the rotor so that the sliding surface of the front
housing faces upward.

')

Fig. 1—68 Installing eccentric shaft

1—C—5. Installing Front Rotor Housing
1. Apply sealing agent onto the front side of the
rotor housing, as shown in Fig. 1-69.

: , )
Fig. 1—66 Install front rotor assembly

5. Mesh the internal gear and stationary gear so that
one of the rotor apexes is set to any one of the
four places shown in Fig. 1—67, and remove the used
“0” ring.

Fig. 1-69 Applying sealing agent

2. Slightly apply vaseline or petrolatum onto new “0”
rings and sealing rubbers to prevent them from coming
off, and place the “O” rings and sealing rubbers on
the front side of the rotor housing.

Fig. 1—67 Positioning front rotor

Note: .
In this case, be careful not to drop the corner seal
into the ports.

1—-C—4. Installing Eccentric Shaft ) Fig. 1-70 Instalﬁng.sealing rubber

I. Lubricate the front rotor journal and main journal

on the shaft with engine lubricant. Note:

2. Insert the eccentric shaft being careful not to The inner sealing rubber is square type. The wider
damage the ‘rotor bearing and main bearing. white line of the sealing rubber should face with

1:18



1

combustion chamber and the seam of the sealing
rubber should be placed at the position as shown in
Fig. 1-71.- Do not stretch the inner sealing rubber..

Top

IGombustion ™, -~
chamber

Fig. 1—71 Positioning inner sealing ubber

When engine overhauling, install~ the protector to
only inner sealing rubber as shown in Fig. 1-72
to improve the durability of the sealing rubber.

Sealing rubber

[ Protector

Combustion
chamber

Protector fitting portion
(Hot zone)

Fig. 1-72 Installing sealing rubber protector

3. Invert the front rotor housing being careful not
to let the sealing rubbers and “O” rings drop out of
the grooves, and mount it on the front housing.

4. Apply engine lubricant onto the tubular dowels
and insert the tubular dowels through the front rotor
housing holes into the front housing holes as shown
in Fig. 1-73.

5. Apply the sealing agent on the front side of the
rotor housing reffering to the other side.

6. Place new “0" rings and sealing rubbers on the front
rotor housing in the same manner as on the other side.
7. Insert the each apex seal spring confirming the
spring direction.

&. Fit the each side piece to its original position.
And confirm that the spring should be set correctly
on the side piece.

9. Apply engine lubricant on the side pieces. And
make sure that the front rotor housing is free from
any foreign matter and apply some engine lubricant
onto the sliding surface of the front housing.

1—C—6. Installing Intermediate Housing

1. Turn the front housing with rotor assembly so that
the top of the housing is up, and pull the eccentric
shaft about 25mm (1in), but do not pull over 35

~mm (1.5 in).

Note: As the easy way of installation -of the inter-
mediate housing, position the eccentric portion of
shalt in diagonally upper right direction.

2. Install the intermediate housing through the eccentric
shaft on the front rotor housing, and turn the engine
on the work stand so that the rear of engine is

up.

Fig. 1--75 Installing intermediate housing



1—C—7. Installing Rear Rotor and Rear Rotor
Housing

Refer to steps 1—C—1 to 1-C—5 and install the rear

rotor and rear rotor housing.

2 . F W
Fig. 1—77 Installing rear rotor housing

1—C—8. Installing Rear Housing

1_Turn the engine on the work stand so that the
rear of engine is up.

2. Apply sufficient engine lubricant onto the stationary
gear and main bearing.

3. Install the rear housing on the rear rotor housing.
If necessary, turn the rear rotor slightly to engage
the rear housing stationary gear with the rear rotor
internal gear.

1—C—9. Tightening Tension Bolts

1. Place a new sealing washer in each tension bolt.
2. Apply engine oil onto the thread of the bolt.

3. Fit the tension bolts and tighten the bolts gradually
in the order shown in Fig. 1-79. The specified
torque is 3.2 ~ 3.8m-kg (23 ~ 27 ftib). Do not
tighten the tension bolts at one time.

Note: 1
Replace the sealing washer in the tension bolt when
the engine is overhauled.

Fig. 1—79 Tension bolt tightening order

4. After tightening, turn the eccentric shaft and make
sure that the rotation is light and smooth.

1—C—10. Installing Flywheel or Counter Weight

. a. Manual transmission

1. Apply lubricant to the oil seal in the rear housing.
2. Mount the flywheel to the rear end of the ec-
centric shaft so that the key fits into the keyway
of the flywheel.

Fig. 1—80 Installing flywheel

3. Apply sealing agent to both sides of the flywheel
lock washer and place the lock washer in position.

1:20
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49 1881, 060

490820 035

Fig. 1-81 Tightening flywheel nut

4. Fit the flywheel lock nut by the fingers. Hold
the flywheel with the ring gear brake (49 1881 060)
and tighten the lock nut to 45.0 m-kg (350 ft-lb)
using the special wrench (49 0820 035).

5. Bent the tab of the lock washer.

6. Hold the clutch disc in its mounting position with
the clutch disc arbor (49 0813 310). If the arbor is
not available, use a spare main drive shaft.

7. Mount the clutch cover and pressure plate assembly
on the flywheel, and align the “O” mark on the clutch
cover with the reamed hole of the flywheel. Install
the attaching bolts and tighten the bolts to 2.0 m-kg
(15 ft-lb), using the ring gear brake. Use the two
reamer bolts in the reamed holes.

b. Automatic transmission

1. Referring to the above manners (1-C—10. a), fit
the key, counter weight, lock washer and nut on the
eccentric shaft.

2. Hold the counter weight with the counter weight
brake (49 1881 055) and tighten the lock nut to
45.0 m-kg (350 ft-Ilb) using the special wrench (49
0820 035).

3. Fit the drive plate on the counter weight and
tighten attaching nuts. After installing the flywheel
or counter weight, leave the ring gear brake or counter
weight brake on the engine alone.

1—C—11. Adjusting Eccentric Shaft End Play
1. Turn the engine on the work stand so that the
front of the engine is up.

Fig. 1-82 Fitting thrust plate

2. Fit the thrust plate with the tapered face down,
and slide the spacer and needle bearing onto the
eccentric shaft. Then apply sufficient engine lubricant
onto them.

3. Place the bearing housing on the front housing.
Tighten the attaching bolts with washers.

Note :

If the bearing housing has been installed to the front
housing, special care should be taken when installing
the spacer.

Install the spacer so that the center of 'the needle
bearing in the bearing housing comes to the center of
eccentric shaft, and the spacer should be seated to
the thrust plate.

4. Slide the needle bearing onto the shaft, and apply
engine lubricant onto it.

5. Slide the balance weight together with the thrust
washer onto’the shaft:

6. Engage the oil pump drive chain with the driven
sprocket and drive sprocket, and then slide the sprock-
ets with chain onto the eccentric shaft and oil pump
shaft simultaneously aligning the keyway of the driven
gear sprocket with the key on the oil pump shaft.
Fit the key onto the eccentric shaft,

Fig. 1-83 Installing chain and sprockets

7. Slide the distributor drive gear onto the eccentric
shaft with “F” mark on the gear faced the front of

Fig. 1—84 Eccentric shaft end play
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engine, and then slide the spacer and oil thrower onto
the eccentric shaft.

8. Install the eccentric shaft pulley onto the shaft
“aligning the keyway of the pulley with the key.

9. Tighten the pulley bolt to 8.5 m-kg (60 ft-Ib}.

10, Turn the engine on the work stand so that the
top of the engine is up.

11. Apply a dial indicator onto the flywheelsas shown
in Fig. 1-85. Move the flywheel fore and aft, and
note the reading of the indicator. The standard end
play is 0.04 ~ 0.07 mm (0.0016 ~ 0.0028 in).

Fig. 1—85 Checking end play

If the end play is more than 0.09 mm (0.0035 in),
adjust it by grinding the spacer on a surface plate
using an emery paper or replace the spacer. And
then recheck the end play in the same manner as
above.

Fig. 1-86 Adjusting spacer

Note :
(1) If the end play is below the specified amount,

" the spacer thickness is too small. If the end play is

above the specified amount, the spacer thickness is
too big.

(2) The spacers are available in the following thick-
nesses : '

Thickness

8.08 £0.01 mm (0.3181 % 0.0004 in)
8.04 £0.01 mm (0.3165 * 0.0004 in)
8.02 £0.01 mm (0.3158 £ 0.0004 in)
8.00 £0.01 mm (0.3150 % 0.0004 in)

Identification Mark

N < S

If the end play is 0.04 ~ 0.07 mm (0.0016 ~ 0.0028
in), remove the eccentric shaft pulley, and proceed
as follows to install the front cover.

1—-C—12. Installing Front Cover and Eccentric Shaft

Pulley
1. Turn the engine on the work stand so that the
front of the engine is up.
2. Tighten the oil pump driven sprocket nut and
bend the tab of the lock washer.
3. Place the chain adjuster in position and tighten
the attaching nuts.
4.7 Place a new “O” ring on the oil passage of the
front cover,

Fig. 1-87 Placi

S

ng “O” ring

5. Place the gasket and front cover on the front
housing, and tighten the attaching bolts.

Fig. 1-88 Installing front cover

6. Apply engine lubricant onto the oil seal in the
front cover. :

7. Install the eccentric shaft pulley onto the shaft
and tighten the pulley bolt to 8.5m-kg (60 ftlb).

T1—C—13. Installing Qil Strainer and Oil Pan

1. Turn the engine on the work stand so that the
bottom of the engine is up.

2. Cut off the excess gasket on the front cover along
the mounting surface of the oil pan.

1:22



Fig. 1—89 Cutting off excess gasket

3. Place the oil strainer gasket and strianer on the
front housing and tighten the attaching bolts.

Fig. 1-90 Installing oil strainer

4. Apply the sealing agent onto the joint surfaces 'of
each housing.

Fig. 1-91 Applying sealing agent

5. Place the gasket and oil pan in position.

6. Insert the holts through the stiffeners, and tighten
the bolts little by little in turn until the torque
becomes (.55 m-kg (3.5 ft-lb) evenly.

1—C—14. Installing Water Pump
1. Turn the engine on the work stand so that the
top of the engine is up.

1:23

2. Place the gasket and water pump on the front
housing, and tighten the attaching nuts.

3 A

Fig. 1-92 Installing water pump

1—-C—15. Installing Distributor

1. Rotate the eccentric shaft until the yellow mark
or leading side mark on the pulley_aligns with the
needle on the front cover.

2. Align the tally mark on the distributor housing
and driven gear as shown in Fig. 1-93.

Fig. 1-93 Aligning tally mark

3. Insert the distributor so that the distributor lock
bolt is located in the center of the slit, and engage
the gears.

Fig. 1—-94 Installing distributor
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4. Rotate the distributor clockwise until the leading

contact point starts to separate, and tighten the dis-

tributor lock nut.
5. Fit the distributor cap.

1—C—16. Installing Exhaust Manifold

1. Remove the engine from the work stand.

2. Place the gaskets and the thermal reactor (or ex-
haust manifold) in position, and tighten the attaching
nuts.

3. Place the hot air duct in position and tighten the
attaching nuts.

1—C—17. Installing Intake Manifold

1. Place the carburetor and intake manifold assembly,
with the gaskets in position and tighten the attaching
nuts.

Fig. 1-95 Installing intake manifold assembly

2. Connect the oil tubes, vacuum tube and metering
oil pump connecting rod with the carburetor.

3. Install the deceleration valve if equipped and con-
nect the vacuum hoses, air hoses and wires.

1—C—18. Installing Alternator and Air Pump
1. Place the alternator to the bracket with the bolt,
and check the clearance (A) as shown in Fig. 1-96.

Fig. 1—96 Adjusting alternator fitting

If the clearance is more than 0.15mm (0.0059 in),
adjust it by using the following adjust shim.

0.15mm (0.0059 in)
0.3 mm (0.0118 in)
0.5 mm (0.0197 in)

2. Attach the upper end of the alternator flange to
the adjusting bar, and fit the “V” belt. '
3. Adjust the belt deflection.

The belt deflaction should be 15 mm (0.59in) when
thumb pressure of about 10kg (221b) is applied to
the middle of the belt beiween the alternator pulley
and eccentric shaft pulleymOn a new belt, the de-
flaction should be 13 mm (0.51 m} After adjusting,
tighten the bolts and nuts.

e B

Fig. 1—-97 Adjusting alternator belt

4. Install the air pump with the attaching bar and
bolts, if equipped. Fit the “V” belt.

5. To adjust the “V” belt tension, push the “V’ belt
with about 10 kg (22 1b) as shown in Fig. 1-98. The
belt deflection should be 10 mm (0.39in). On the
new belt, it should be 8 mm (0.31 in}. After adjusting,
tighten the bolts and nuts.

Fig. 1—98 Adjusting air pump belt

6. Before removing the engine from the work stand,
install the engine hanger bracket to the front cover.

1:24



SPECIAL TOOLS

49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49

0839
1114
0820
0823
0839
0813
0813
0813
0813
0813
0839
2113
0839
1881
1881
0877
0813
0823
1881
1881

000
005
035
300
305
250
215
235
240
225
165
030
170
060
055
435
310
070A
135
125

Engine work stand

Engine hanger

Special wrench

Flywheel puller

Counter weight puller

Seal case

Tubular dowel puller

Main bearing replacer

Rotor bearing replacer

Qil seal remover

Bar limit gauge (for corner seal groove)
Reboring jig (for corner seal groove)
Reamer (for corner seal groove)

Ring gear brake

Counter weight brake

Special wrench (for automatic transmission)
Clutch disk arbor

Eccentric shaft bearing replacer

Special wrench (for P.C.V. valve)
Special wrench (for thermal reactor)
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2—A. LUBRICATING CIRCUIT

1. The oil pump which is driven by the eccentric
shaft, draws up the oil from the oil pan through the
strainer and sends it to the oil cooler through the
pressure control valve.

2. The pressure control valve sends the surplus oil
back to the oil pan when the oil pressure exceeds 11
kg/em? (156 1b/in2) in order to prevent the oil cooler
and the oil hose from damage by the exceeding pres-
sure which is generated at the starting in the very
cold weather.

3. The by-pass valve is installed on the oil
cooler in order to prevent drop of oil supply which is
caused by resistance of oil cooler in the cold weather
and regulate the temperature of the oil circulating
in the engine. The oil is sent directly to the engine
without passing through the oil cooler when the dif-
ference of the oil pressure of inlet and outlet pipes is
more than 3.56 kg/em? (50.7 lb/in2) at 70°C (158°F)
and/or the temperature of the oil is under 60°C (140°F).
4. The oil from the oil cooler is forced to the pres-
sure regulator on the rear housing.

5. The oil of which pressure is regulated to 5 kg/cm?
(71.11bfin?), is forced to the oil filter.

6. The oil that has been filtered by the oil filter is
forced to the front main bearing through the tubular

dowel and to the rear main bearing through the pas-
sage of the rear housing.

7. The oil that has passed through the oil holes of
the bearings, lubricate the front and rear main bear-
ings and enters the oil passage provided in the ec-
centric shaft.

8. The oil passing through the eccentric shaft passage
lubricates the rotor bearings.

9. Needle bearings which are provided in front of
the front housing are lubricated by the oil forced
through the little hole led to the oil passage of the
eccentric_shaft and the oil coming after lubricating
the front main bearing.

10. The eccentric shaft is equipped with two oil jets.
The oil in the passage of the eccentric shaft is in-
jected through the oil jets into the front and rear
rotors and cools the rotors.

11. Stationary gears and internal gears are lubricated
by the oil coming after cooling the rotors and after
lubricating the main bearings.

12. The oil passing through the tubular dowel is sent
to the front cover and led to the metering oil pump.
13. From the metering oil pump, the oil is forced to
the carburetor and is supplied into the combustion
chambers together with the air-fuel mixture to lubri-
cate the apex seals, corner seals, side seals and hous-
ings.

Metering
oil pump

Distributor —__

Carburetor !

Qil filter

_—Relief valve

Oil cooler

N

oy
=
=1
By-pass — -4

| _—Rotor bearing

| 1 —oil jet

Main bearing

u
/ ’\ Eccentric shaft

e mm=

valve
) R
> — o
Oil pump—1— %ﬁ
o =]
Pressure contol valve -] i

0il strainer

Rotor %H
) [~ Pressure regulator
]
)
"

Fig. 2—1 Lubricating circuit



2-B. OIL PUMP

The oil pump is of a rotor type based on a trochoid
curve and consists of the parts as shown in Fig. 2-5.
The feeding capacity is 6 liters/min. (12.7 U.S. pints/
min., 10.6 Imp. pints/min.) at 1,000 rpm of engine
speed.

2—B-1. Disassembling Oil Pump

1. Remove the oil pump from the front housing.

2. Remove the snap ring from the shaft, and remove
the rear rotors and key.

3. Remove the middle plate attaching screw and re-
move the middle plate.

4. Remove the front rotors and key from the shaft.

2—B-2. Inspecting Oil Pump

1. Check the clearance between the lobes of the
rotors with a feeler gauge, as shown in Fig. 2—-3. The
standard clearance is 0.01 ~ 0.09mm (0.0004 ~
0.0035in). If the clearance exceeds 0.15 mm (0.006

Fig. 2—3 Checking rotor clearance

in), replace both inner rotor and outer rotor.

2. Check the clearance between the outer rotor and
pump body with a feeler gauge as shown in Fig. 2—4.
The specified clearance is 0.20 ~ 0.25mm (0.008
~ 0.011in). If the clearance is more than 0.30 mm

Fig. 2—4 Checking outer rotor clearance

Fig. 2-5 0Qil pump components

Oil pump driven sprocket
. Qil pump chain
Pump body
Shaft

Keys

. Outer rotor
Inner rotor

. Middle plate

. Snap ring

. Slipper head

. Spring

Body
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(0.012 in), replace the rotor(s) or body.

3. Check the end float of the rotors. Place a straight
edge across the pump body and measure the clearance
between the rotor and straight edge with a feeler
gauge. The standard end float is 0.03 ~ 0.13 mm
(0.001 ~ 0.005in). If the total end float exceeds
0.15mm (0.006in), correct the pump body or re-
place both rotors. -

Fig. 2—6 Checking end float

2-B--3. Assembling Oil Pump

1. Attach the key of the front side rotor to the shaft.
2. Install the front side inner rotor to the shaft so
as to align the key groove of the inner rotor with the
key on the shaft.

3. Mount the inner rotor and shaft assembly to the

o

Fig. 2-8 Tightening intermediate plate

pump body.

4. Install the outer rotor to the body so as to see
the identification marks of triangle. Apply oil to
the rotors. (Fig. 2—7)

5. Install the middle plate to the body. Tighten the
set screw. (Fig. 2—8)

6. Attach the key of the rear side rotor to the shaft.
7. Install the rear side inner rotor and outer rotor.
8. Fit the snap ring on the shaft. ‘Apply .0il to the
rotors.

Fig. 2—9 Fitting snap ring

9. Mount the oil pump assembly on the front housing
and fix it with the bolts. Rotate the shaft by hand
to see whether it rotates smoothly.

2—C. OIL PUMP DRIVING

2—C—1. Chain Adjuster Inspection

1. Check the amount of protrusion of the chain
adjuster, as shown in Fig. 2—10. If the protrusion
exceeds 12 mm (0.47 in), replace the adjuster or chain.
2. Check the rubber on the contacting surface of the
chain adjuster for wear or damage and spring for weak-
ness. If necessary, replace the chain adjuster.

Fig. 2—10 Checking chain adjuster

2—-C-2. Qil Pump Chain and Sprocket Inspection

1. Check the chain for broken links.

2. Check the sprockets for cracks and worn or dam-
aged teeth. If any defects are found, replace with
new parts.
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2—-D. PRESSURE CONTROL VALVE

The pressure control valve mounted on the front cover
sends the surplus oil back to the oil pan when the
pressure exceeds 11 kg/fem? (156 lb/in?) in.order to
prevent the oil cooler and the oil hose from damage
by the exceeding pressure which is generated at the
starting in the very cold weather,

Fig. 2—11 Pressure control valve

2—D—1. Checking Pressure Control Valve

Remove the cap of the pressure control valve from
the front cover.

Examine the spring and the plunger for corrosion or
any damage. If it is severe, replace with new ones.
Measure the free length, set length and set pressure.
Replace with new spring if these are not in the speci-
fications.

2—-E. OIL COOLER

. The rotor is cooled by the lubricating oil, and. the

oil cooler is employed to cool the oil.

The oil cooler is of the corrugated fin type like a
water radiator and is mounted under the radiator
through insulation rubber. The oil cooler is made of
aluminum which has outstanding cooling efficiency.

2—E—1. Repairing Oil Cooler
The inner pressure of the oil cooler is much higher
than the cooling radiator, so it should be repaired by

aluminum welding when damaged.
2—F. BY-PASS VALVE

The by-pass valve is installed on the oil ccoler
in order to prevent drop of oil supply which is caused
by the resistance of the oil cooler in the cold weather
and regulate the temperature of the oil circulating in
the engine. The oil is sent directly to the engine

"without passing through the oil cooler when the dif-

ference of the oil pressure of inlet and outlet pipes
is more than 3.56 kg/cm? (50.7 Ib/in?) at 70°C (158°F)
and/or the temperature of the oil is under 60°C (140°F).

o,
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- When the oil temperature is warm

~—=PWhen the oil temperature is cold

Fig. 2—14 By-pass valve

2—F—1. Checking By-pass Valve

1. Remove the cap nut and pull out the by-pass
valve.

2. Soak the by-pass valve in hot oil of 75°C
~ 80°C (167°F ~ 176°C). If the protrusion of pis-
ton is more than 5mm (0.2in), the by-pass valve
is normal. (Fig. 2-15)
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oil filter is clogged by impurities in the oil and the
filtering resistance reaches 1.0 kg/em? (14.2 Ib/in2),
the oil can not pass through the element. In this
case, the oil pushes the relief valve open and unfil-
tered oil is supplied to the engine.

The oil filter should be replaced every 12,000 km
(8,000 miles).

2—I1-1. Replacing Oil Filter
1. Remove the oil filter cartridge with a suitable oil
filter wrench.

Fig. 2—19 Removing oil filter

2. Apply oil onto the rubber gasket on the new filter
cartridge.

3. Place the cartridge on the cover and screw in until
it just touches the cover.

4. Tighten the cartridge further 2/3 turn but absolute-
ly no more.

Do not use the oil filter wrench.

5. Start the engine and check to see that the oil is not
leaking from the joints. Top up with oil if necessary.

2—J. METERING OIL PUMP

The oil enters the metering oil pump from the lubri-
cating oil passage in the front cover and the oil
which is measured and discharged from the metering
oil pump enters the carburetor through a hose. The
oil entering the carburetor is discharged from a por-
tion of venturi to the working chamber to lubricate

Fig. 2—20 Metering oil pump

the gas seals. The plunger type metering oil pump is
provided to send the proper amount of oil to the
carburetor and is driven by the distributor drive gear.

2—J—1. Checking Metering Qil Pump

As sufficient consideration is being given on the per-
formance and durability of the metering oil pump
in its production process, generally there is no need
of adjustment. '

But as previously mentioned, the metering oil pump
is the heart of the operation of the gas seals and
insufficient amount of oil discharge could cause trou-
bles such as drop in engine power and development
of noise, because of insufficient lubrication, while
excessive amount of oil discharge could cause problems
as white smoke.

Therefore, the amount of oil discharge should always
be within the proper range.

In case the engine tends to show any of the above
troubles, the amount of oil discharge should be checked,
proceeding as follows.

1. Disconnect the connecting rod by removing the
cotter pin.

2. Disconnect the 2 metering oil hoses from the
carburetor.

3. Install the tachodwell tester and set the engine at
a constant speed of 2,000 rpm. Wait until the oil
discharge from the end of the metering oil hoses
becomes steady and, when it is steady receive the
oil in the measuring cylinder and start measuring the
time simultaneously.

4. Stop the engine after 6 minutes and check the
amount of oil discharge. If it is within the proper
range shown below, the discharge is satisfactory.
Otherwise, adjust the oil metering pump.

2.2 cc /6 min. /2,000 rpm

Note :

As lubricating oil is not being supplied to the gas
seals while the measurements are being taken, a
proper amount of clean engine oil should be added
into the carburetor or the engine should be run on
mixed gasoline into which oil has been mixed at the
ratio of 100 : 1.

Metering

Measuring eylinder

Fig. 2-21 Checking oil discharge
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2—J--2. Adjusting Metering Oil Pump

If the amount of oil discharge measured by the
procedure shown .in the previous paragraph is not
proper it would be adjusted by the adjusting screw.

Fig. 2—22 Adjusting screw of metering oil pump

The amount of oil discharge increases when the adjust-
ing screw is tightened, and decreases when loosened.
As the amount of oil discharge changes by 0.2 ~ 0.3
cc/6 min./2,000 rpm per rotation of the screw, adjust
the screw after calculating the number of rotations
necessary to obtain the proper adjustment.

Also check to ensure that the lock nut of the adjust-
ing screw will lock without fail and be sure not to
bend the lever when adjusting. After adjustment has
been completed, measure the amount of oil discharge
again and make sure that it is within the proper
range.

In case the metering oil pump cannot be adjusted,
it should be replaced as a damaged parts or a pump
assembly.

Connecting rod setting

Set the clearance of connecting rod stopper pin and
metering oil pump lever to 0 ~ 1.0 mm (0 ~ 0.04
in) by using a suitable washer.

(0~0.04in) |o

Fig. 2—23 Connecting rod setting

2-J-3. Disassembling Metering Oil Pump

1. Remove the control lever, return spring and cap
by loosening the nut.

2. Remove the front plate carefully as it is the spring-

2:7
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loaded, -and remove the sub plunger,
and oil seal ring.

3. Remove the rear plate and oil seal ring.

4. Push in the plunger slightly from the rear plate
side by using a small screw driver and pull the
control pin out from the pump body.

5. Pull the driving worm with the worm bearing out
from the pump body by using a plier and remove the
thrust plate.

6. Push out the plunger and differential plunger from
rear side to front side.

plunger spring

2—J-4. Assembling Metering Oil Pump

Wash all the parts in clean kerosene before reassem-
bling them. As the pump has a highly delicate
mechanism, the greatest possible care should be taken
in reassembling the pump not to admit any foreign
matter in it and not to cause any small scar.

1. Apply the clean oil in the cylinder. Slide the

plunger into the body from front side of the body
“and then slide the differential plunger into the body
until the gear of the plunger reaches the position of
the hole for the driving worm.

Fig. 2—24 Assembling plunger

Note :
Make sure that the slot of the differential plunger
matches the key of the plunger.

2. Carefully insert the thrust plate, driving worm and
worm bearing.

Fig. 2—25 Assembling drive worm



Fig. 2—26
Metering oil pump
component

. Worm bearing

. Driving worm
Plunger

Rear plate

Control pin
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Body

Differential plunger
. Sub plunger

10. Front plate
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3. Insert the control pin.

Fig. 2—27 Inserting control pin

4. Place the oil seal ring on the groove.
5. Fit the rear plate on the body making sure the
stopper for the control pin facing the control lever.

Fig. 2—-28 Fitting rear plate

6. Insert the plunger spring and sub plunger from the
front side of the body.

Fig. 2—29 Inserting sub plunger

7. Place the oil seal ring on the groove and fit the
front plate.
8. Install the spring, control lever and connectors.
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2—K. CHECK VALVE

The check valve operates to prevent oil from flowing
back into the metering oil pump.

Confirm the tapered shoulder of the check valve
before installing it so that the direction of the check
valve will not be mistaken for upside down. It should
face to the metering oil pump.

Fig. 2—31 Direction of check valve

2—L. OIL PAN

2—L—1. Oil Pan Removal

1. Raise the vehicle and support with stands.

2. Drain the engine lubricant.

3. Remove the bolts attaching the engine under cover,
and remove the engine under cover.

4. Remove the bolts attaching the oil pan, and re-
move the oil pan and gasket.

2—L—2. Oil Pan Inspection .

Scrape off any dirt or metal particles from the inside
of the oil pan. Wash the oil pan in a solvent and
dry it with compressed air.

Check the oil pan for any cracks and damaged drain
plug threads. Inspect for damage (uneven surface) at
the bolt holes caused by over-torqueing the bolts.
Straighten surfaces as required. Repair any damage,
or replace the oil pan if repairs can not be made
satisfactorily.

SPECIAL TOOL

49 0187 280

Oil pressure gauge
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DESCRIPTION

The completely sealed cooling system consists of a
radiator with a sealed filler cap, an expansion cham-
ber (sub-tank) with a pressure cap, centrifugal water
pump, a thermostat and a fan.

The radiator and the expansion chamber are connect-
ed by hose. When the engine is heated sufficiently,
the coolant in the radiator flows out and is led into
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 coolant should be changed
every two years or every 48,000 km (32,000 miles).

3—A. COOLANT CIRCULATION

The water pump is driven by the eccentric shaft pul-
ley over a V-belt and discharges the cooling water
to" 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 is returned to the front
housing. At low engine temperature, the thermostat
is closed to keep the water from entering the radiator.
The water is then recirculated directly to the water
pump and discharged to each housing. As the ther-
mostat 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

hose and cools the engine by circulation.

3-B. FLUSHING OF COOLING SYSTEM

The cooling system should be flushed every two years
or 48,000 km (32,000 miles).

The flushing procedures are as follows:

1. Open the drain plugs and drain the coolant.

2. Close the drain plugs and supply clean soft water.

o

rain plug

Fig. 3—2 Radiator d

Note:

If necessary, use cleaning solution to loosen rust and
scale, by following the instructions given by the maker
of the cleaning solution.

Pressure cap

Water pump

. Thermostat

Intake manifold

-—
!
o
> 4 t
Expansion tank b "\,‘ —— <+ .._LT
!'I “r f ’." J I\—-J f
Radiator / A y
.; f 1; = l .,L;
{ by 4
Car heater
Qil cooler ]
Rotor housing Side housing

Fig. 3—1 Cooling circuit




Fig. 3—3 Engine drain plug

3. Run the engine for about one hour, at the normal
operating temperature.

4. Drain the water completely.

5. Fill with soft water (demineralized water) and
genuine long life coolant, referring to Par. 3—C.

3—C. COOLANT

The genuine long life coolant (Parts Nos. 0866 77 264,
0880 77 264 or 0884 77 264) is used in the cooling
system.

The genuine long life coolant was developed for the
aluminum engine. Antifreeze solution and anticorro-
sive solution are included in this coolant. The table
below shows the mixing rate of water and genuine
long life coolant. Follow the table when changing
the coolant.

Freezing point Mbxture rato % Specif?c gravity

o op Antifreeze Water of rglxtuniat

solution 20°C{(68°F)
- 6.3 20.7 15 , 85 1.022
-93 15.3 20 80 | 1.029
-12.6 9.3 25 75 1.037
-16.2 2.8 30 70 1.044
-20.5 - 49 35 65 1.051
-25.2 -13.4 40 60 1.058
-31.2 -24.2 45 55 1.066

The mixture ratio of antifreeze solution to water
must be under 45 to 55% in the area where the tem-
perature does not fall to -30°C (-22°F).

Avoid to use the rich mixture coolant.

3—C—1. Checking Coolant Leakage

Carefully check the wvarious parts for any leakage
of cooling water by using a radiator cap tester.
Refill the coolant full in the radiator and 1/3 full
in the expansion tank.

Run the engine until it reaches normal operating
temperature. With the engine running and tester
installed, pump up the system to approximately 0.9
kg/cm? (13 Ib/in?).

Note: Never allow the pressure to build up to more

Fig. 3—4 Checking coolant leakage

than 1.1 kg/em? (14 1b/in?).

If pressure drops rapidly, visually inspect all external
parts for leaks. If no external leaks appear and
pressure continues to drop, inspect the engine oil to
determine whether or not coolant is leaking into the
rotor housing due to a cracked rotor housing or
leaking “O” rings.

3-D. RADIATOR

The radiator is of the corrugated fin type with
a sealed filler cap, and an expansion tank is adopted.

3-D-1. Checking Radiator

Carefully check the radiator for water leakage. (Refer
to Par.3—C—1.) A clogged radiator badly influences
the cooling effect and should be cleaned with the
compressed air.

3-D-2. Repairing Radiator

The radiator used on this model is made of copper.
Any minor leakage must be completely eliminated
by soldering,

3—-D-3. Checking Radiator Sealed Cap

The radiator cap is sealed type and pull out the stop
wire in the direction of arrow when this cap removes.
Check the cap rubber gasket to insure an airtight
seal. '

Fig. 3—5 Radiator cap
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3-—-D—4. Checking Expansion Tank Cap

The pressure cap is provided on the expansion chamber.
The expansion chamber and the radiator are connected
by hose. When the cooling water is pressurized, the
boiling point rises and this prevents overheating and
minimizes the loss of water. When the pressure in
the cooling system exceeds 0.9 kg/em? (13.01b/in2),
the cap opens. When the coolant temperature falls,
the vacuum release valve open at 0.1 kgfem? (1.4
Ib/in2) to prevent vacuum from building up in the
cooling system.

Fig. 3—6 Expansion tank cap

To test the expansion tank cap, first wet the cap
rubber gasket to insure an air tight seal then at-
tach the radiator cap tester. The cap should be
capable of retaining pressure 0.9 kgfem? (13 lbfin2).

Fig. 3—7 Checking expansion tank cap

3—E. FAN DRIVE

As shown in Fig. 3-8, the fan drive is driven with
the water pump pulley, and by the work of the silicon
oil in the body, prevents the fan from marking more
than a certain number of rotations.

As may be seen from this structure, the number of
fan rotations will presumably drop if a defect, such
as oil leakage, should occur on the fan drive.

If an engine has the tendency to overheat, the
number of fan rotations should be .checked in the
following manner.

3:3

Scotch tapg— — |

ezely
fﬂl
Illﬂ

'_%

-

Silicon oil

Fig. 3—8 Fan drive

3—E—1. Checking Fan Drive

Testers to be used : Photoelectric revolution counter
and tochodwell tester.

1. Apply scotch tape to the positions on the fan
as shown in Fig. 3-8,

2. Set the tachodwell tester to the engine. Then
start the engine and run it at 1,500 rpm.

3. Then turn the photoelectric revolution counter
toward the fan and read the speed of the fan ro-
tation. The fan speed should be within the standards
shown in the following table.

Prescribed Revolution

Engine Fan

1,500 rpm 1,400 rpm or more
5,000 rpm 2,000 ripm ~ 2,500 rpm

If the reading is below the standard, replace the fan
drive assembly.

_If the reading is more than the standard—Make a

recheck in the following manner.

4. When the reading exceeds the standard, warm up
the engine for five minutes at engine speed of more
than 3,000 rpm, and then read the speed of the
fan rotation at engine speed of 5,000 rpm. If the
speed of the fan rotation is within the standard
shown in the above table, the operation of the fan
drive is satisfactory.

Note : _

Wherl the photoelectric revolution counter is not pre-
pared, the revolution of the fan will be also checked
by the procedure as follows:

1. Prepare another car, and set the tachodwell tester
and the timing light to the engine.

2. Apply the scotch tape on the fan of the checking
car and run the engine at 1,500 rpm.

3. Start the engine set the timing light to and aim
the light to the scotch tape of the fan.

Regulate the engine rpm of the car being set the
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timing light so as.to coincide with the fan speed,
and read the engine speed on the tachodwell tester,
which is the speed of fan revolution.

4. The fan speed at 5,000 rpm of engine, if necessary,
can be checked in the same manner as aboye.

Engine revolution

Checked car

Prepared car

Fig. 3—9 Checking fan drive

3—F. THERMOSTAT

To regulate the temperature of the cooling water
circulating in the engine, a wax type thermostat is
adopted. The thermostat is of a bottom by-pass
type, which has outstanding cooling efficiency, and
is different from the conventional in-line type thermo-
stat in the undermentioned points. Therefore, it
should be handled with particular care.

To radiator

Full close
Full open

Fig. 3—10 Thermostat and by-pass hole

Fig. 3—11 Thermostat

As shown in Fig. 3—10, a by-pass hole is provided
at the bottom of the thermostat. The by-pass hole
on the bottom by-pass type thermostat is larger
than that on the in-line type. The bottom by-
pass type thermostat, therefore, has the following
advantages : when the thermostat is fully closed,
a large amount of cooling water circulates, thus
preventing any local rise in the cooling water tem-
perature, and, when the thermostat is fully opened,
the valve of the thermostat closes the by-pass hole
and so all of the cooling water flows into the radi-
ator, making effective use of the radiator. But, if
the thermostat is removed, a large amount of cooling
water flows through the by-pass hole because the
hole is large, and so the amount of cooling water
flowing into the radiator decreases to half, causing
the cooling water temperature to rise.

Therefore, the thermostat should never be removed
and no other type of thermostat should be used.

3—F—1. Removing Thermostat

1. Drain the cooling system.

2. Remove the bolts attaching the thermostat cover
to the water pump and remove the cover.

3. Lift out the thermostat.

3—F-2. Inspecting Thermostat

To inspect the thermostat, place it in water with
a thermometer and gradually heat the water.

Check the temperature when the thermostat starts to
open and when it is fully opened, and also, measure
the lift height when the thermostat is fully opened.
If the reading shows a large difference from the
standard specifications, replace the thermostat. The
specifications of the thermostat are shown in the
following table :

82°C (180°F)
95°C (203°F)
8§ mm (0.31 in)

Starts to open
Fully opens
Lift height

Fig. 3—12 Checking thermostat
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3-G. WATER PUMP

The water pump employs a centrifugal impeller. In
the pump body, the shaft is supported by two bear-
ings. The impeller is fitted to the rear end of the
shaft. The seal assembly prevents water leakage.

3-G-1. Inspecting Water Pump

Check the water pump for leaks and excessive end
play or looseness of the shaft and bearings. . If there
is evidence of excessive play when the pulley is
manually moved up and down, this indicates that the
bearings are rough. If water leaks from the hole
located on the body, this is an. indication of a defe-
ctive seal necessitating overhaul of the pump and
check of the seal and seat surface. If defective,
replace the seal assembly.

3—G—-2. Removing Water Pump

1. Drain the cooling system.

2. Remove the air cleaner.

3. Remove the bolts attaching back of the fan drive
and remove the fan drive assembly.

(4

Fig. 3--13 Removing fan drive

4. Loosen the bolts attaching the water pump pulley
to the water pump boss if it is necessary to disas-
semble the water pump.

5. Remove the air pump and disengage the air pump
drive V-belt. (if equipped)

6. Remove the alternator and disengage the V-belt.
7. Remove the water pump pulley attaching bolts and

remove the pulley if necessary.

8. Remove the nuts and bolts attaching the water pump
body and remove the pump body. In case the water
pump is removed assembly, only four nuts will be
removed.

3—G-3. Disassembling Water Pump

1. Using the pulley boss support (Part No. 49 0813
145A), press the shaft slowly, and remove the pulley
boss and dust seal plate.

Fig. 3—15 Removing pulley boss

2. Remove the snap ring retaining the shaft and bear-
ing assembly in the pump body.

Fig. 3—16 Removing snap ring

3. Place the front side of the pump body on the
support (Part No. 49 0813 145A) and apply pressure

49 0813 145A

Fig. 3—17 Removing impeller



LF Fig. 3—18
Water pump components
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to the rear end of the shaft to press the shaft and
remove the impeller from the shaft,

Then press the shaft and bearing assembly out of the
pump body.

4, Remove the seal assembly from the pump body.
5. Slide the baffle plate and dust seal plate off the
shaft.

6. Remove the bearing stop ring from the shaft.

7. Remove the bearings and spacer from the shaft.

3—G-4. Assembling Water Pump

I. Fit the bearing stop ring onto the groove of the
shaft.

2. Slide the dust seal plate onto the shaft.

3. Slide the baffle plate onto the taper of the shaft.
4. Press fit the bearing onto the shaft with sealed side

Fig. 3-19 Assembling impeller

rearward.

5. Press the shaft and bearing into the pump body.
6. Slide the spacer onto the shaft and fill 1/3 of the
space between the two bearings with grease.

7. Press fit the bearing onto the shaft with the sealed
side forward until the snap ring can be installed.

8. Install the snap ring onto the groove of the pump
body to retain the shaft and bearing assembly in
position.

9. Slide the dust seal plate onto the shaft, and press
the pulley boss onto the shaft until it is flush with
the front end of the shaft.

10. Apply lubricant onto the seal assembly and install
the seal assembly into the pump body. _

11. Press the impeller onto the shaft until it is flush
with the end of the shaft.

Press here

Fig. 3—20 Assemnbling pulley

SPECIAL TOOL

49 0813 145A

Water pump pulley boss support
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FUEL SYSTEM

The fuel system consists of the carburetor, fuel pump,
fuel filter, fuel tank, fuel line, accelerator linkage and
air cleaner.

By the suction of the fuel pump, the fuel flows
through the fuel line into the fuel filter. The fuel
passes through the filter element from the outside
to the inside of the element. During this fuel flow,
the filter element cleans out all the dirt. The fuel
pump is producing a constant controlled pressure,
and the fuel volume required for engine operations.
The fuel supplied by the fuel pump flows passing
through the fuel hose into the carburetor.

The carburetor mixes the air and fuel in varying pro-
portions for different operating conditions. As the
air passes through the carburetor before entering the
engine, fuel is supplied into the engine through the
various circuits of the carburetor,

The air cleaner operates primarily to remove dust and
dirt from the air which is drawn into the carburetor
and then into the engine.

4—A. CARBURETOR

MAZDA RX-4 makes use of a two-stage, four-barrel,
down-draft carburetor.

This carburetor comprises two sets each -of primary
barrels and secondary barrels.

The primary stage includes an idle system, slow sys-
tem, accelerator pump system, choke system, and
main metering system. In addition, an idle switch
for exhaust emission control system is attached to
primary throttle shaft. The fluid of sub-zero starting
assist device and the oil from the metering oil pump
are admitted from primary stage barrels to combus-
tion chamber.

The altitude compensator takes the air from primary
stage barrels and controls the air supply to the intake
manifold at low atmospheric pressure such as high
altitudes driving.

The secondary stage includes a secondary operating dia-
phragm system, step system and main metering system.
Choking action is accomplished by means of a semi-
automatic choke.

Fig. 4—1 Carburetor

Primary stage
Secondary stage
. Primary air bent
Choke valve
Secondary air bent 14. Throttle lever
Fuel inlet fitting (return side) 15. Choke lever
Fuel inlet fitting (inlet side)
Bimetal spring housing
Vacuum break diaphragm
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10. Safety return spring

11. Throttle return spring
12. Fast idle connecting rod
13. Fuel bowl sight glass

1?. Air adjust screw (for idle adjustment)
20. To distributor vacuum control diaphragm
21. From metering oil pump

22. From sub-zero starting assist fluid tank
, 23, Accelerator pump lever

24, Accelerator pump piston

16. Throttle adjust screw (locked) 25. Lead wire of bimetal
17. To altitude compensator
18, Idle adjust screw (locked)



4—A—1. Idle Adjustment

a. Normal adjustment

1. Fully warm up the engine.

2. Make sure that the return of the secondary throttle
valve is proper.

3. Adjust the idling speed so that the engine revolu-
tion will be in specifications by manipulating the air
adjust screw. Never meddle with the idle adjust screw
and throttle adjust screw.

Fig. 4—2 Idle adjustment

Note :

To measure the engine revolution, be sure to use a
revolution counter intended for general servicing instead
of the tachometer equipped on the vehicle.

Specifications — Idling Speed :

Car with Manual Transmission
Car with Automatic Transmission

900 rpm
750 rpm in “D” range

b. Particular adjustment

Idle adjust screw and throttle adjust screw are adjust-
ed by the manufacturer. These screws should not be
adjusted. However, if the idle adjust screw and/or
throttle adjust screw get out of order for some reason,
or after overhauling the carburetor, adjust them in
the following procedures.

b-1.

I. Adjust throttle opening to specifications from fully
closed position -by the throttle adjust screw. Lock
the screw lock nut firmly after adjustment.

2. Start the engine and adjust the idling speed to
the specified value by the air adjust screw.

Specifications — Idling fuel adjustment :

3. Set the idle CO, HC gas analyzer.

4. Adjust the idle CO gas reading as close to 0.1%
as possible by the idle adjust screw. The idle HC
reading must be less than 200 ppm.

5. Recheck or readjust the engine idle speed and
CO, HC readings until they meet their respective
specifications.

Note:

The gas analyzer should be adopted for checking
purpose only, and no adjustment is needed if CO
reading is within 0.1% ~ 2.0% and HC reading is less
than 200 ppm.

b-2.

It is better for the idle adjustment to use the fuel flow
checker (49 2113 015) than to use the gas analyzer.
The adjustment by the fuel flow checker should be
done as follows.

1. Adjust throttle opening angle to specifications from
fully closed position by the throttle adjust screw.
Lock the screw lock nut firmly after adjustment.

2. Set the fuel flow checker (49 2113 015) as shown
in Fig. 4-3.

3. Start the engine and adjust the idling speed ap-
proximately to specifications by the air adjust screw.
4. Adjust the idle fuel flow to spec1ﬁcat10ns by the
idle adjust screw.

5. Adjust the idle speed to specifications by the air
adjust screw.

6. Recheck the idle fuel flow and the idle speed.

Fuel flow checker
(49 2113 015)

s‘l- Over flow

(e}

From fuel pump

To carburelor

Fig. 4=3 Fuel flow check

Throttle opening angle

Time required to

Idling fuel flow
§tuel Yo consume 50 cc¢

2% 0.5 degrees
2£0.5 degrees

Car with Manual Transmission
Car with Automatic Transmission|

2.2 ~2.4 liters/h (0.57 ~0.62 U.S. gallons/h)
2.25 ~2.45 liters/h (0.59 ~ 0.63 U.S. gallons/h)

75 sec ~ 82 sec/50 cc
“73 sec ~ 80 sec/50 cc
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4—-A—2. Fast Idle Adjustment

1. With the choke knob or choke lever, fully pulled
out, measure the primary throttle opening angle (A)
or the clearance (B) between the primary throttle
valve and the wall of the throttle bore when the
carburetor is disassembled.

Note :

To measure the angle (A), install a protractor o the
primary throttle shaft centering correctly.

To. measure the clearance (B), use a suitable wire
gauge or drill. )

2. If the clearance isnnot within specifications, adjust
the fast idle by bending the connecting rod.

Fig. 4-5 Adjusting fast idle
1. Pulled by choke wire 5. Fast idle rod

2. Link {Bend this rod for adjustment)
3. Choke shaft lever 6. Fast idle lever
4. Choke lever 7. Throttle lever

Specifications — Fast Idle Adjustment :

4—A—3. Float Adjustment

a. Float level adjustment
1. With engine operating, check the fuel levels in the
fuel bowl through the sight glasses using a suitable

mirror.

e

Fig. 4—6 Fuel bowl sight glass

2. If the fuel levels are not within the specified
mark in the sight glasses, remove the air horn with
the floats. Then adjust the float level as follows.

3. Invert the air horn on a stand, lift the float and
let it down quietly until the float seat lip just touches
the needle valve, By keeping this position, take
measurement of clearance (H) between the float and
the face of air horn gasket. Standard of this clear-
ance (H) is 11 mm (0.43 in).

Fig. 4—7/Checking float level

4. If the clearance is not within specification, adjust
the clearance (H) by bending the float seat lip (A)
shown in Fig. 4-9.

5. Install the air horn and recheck the fuel levels
through' the sight glasses.

b. Float drep adjustment

Allow the float to lower by its own weight, and
measure the distance between the bottom of float
and the face of air horn gasket. The distance should
be 52 £ 0.5mm (2.05 * 0.02in). (Fig. 4—8)

Throttle valve opening angle (A)

Clearance between throttle valve and bore (B)

Car with Manual Transmission
Car with Automatic Transmission

14.0 ~ 17.0 degrees
16.0 ~ 19.0 degrees

1.01 ~1.33 mm (0.0398 ~ 0.0524 in)
1.22 ~ 1.57 mm (0.0480 ~ 0.0618 in)




Fig. 4—8 Checking float drop

If the distance is not within specifications, adjust it
by bending the float stopper (B) shown in Fig. 4-9.

Fig. 4—9 Adjusting float
A. Float seat lip
B. Float stopper

4—A—4, Automatic Choke System (Semi-auto)

The carburetor for this model is equipped with a
semi-automatic choke system,

The semi-automatic choke control is accurately ad-
justed when originally assembled. Under normal service
operations, it is recommended not to change the
setting or to disassemble the components for servicing.
However, if the setting has been disturbed, adjust
it in the following procedures. :
The bimetal spring should be adjusted before engin
starting. In the case of adjustment that is made after
the engine warmed-up, it can not obtain a correct
adjustment because the ambient temperature is dif-
ferent from the atmospheric temperature.

a. Vacuum break diaphragm adjustment

Push the diaphragm plunger in until seated and check
the stroke of it. This stroke should be in the following
specifications.

temperature
detsction
switch

Water B ————

lgnition switch

Choke valve Choke lever

|
|

Choke wire

Choke return spring

Choke shaft lever

@

b4
® o

Battery

Bimetal spring

.;;“_7

Bimetal shaft lever

_Manifo]d vacuum

Throttle shaft

Fig. 4—11 Automatic choke system
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Specifications — Diaphragm stroke

Manual transmission 7.0 ~ 7.2 mm (0.276 ~ 0.283 in)

Automatic transmission | 5.9 ~ 6.1 mm (0.232 ~ 0.240 in)

b. Bimetal spring adjustment

1. Fully pull out the choke knob or choke lever and
keep its position by wire.

2. Push the vacuum break diaphragm plunger in fully
and keep its position by wire as shown in Fig. 4—12.

Fig. 4—12 Bimetal spring adjustment

3. Check the choke valve opening angle.
4. If the setting has been out of order, adjust the
choke opening angle following Fig. 4-13.

s 60 T T
a = With_manual transmiwiu..\ 5 e 53472
@
= U 4542
e
% 40 %
= el s el =
//
2 30
£ |2
S ~
: o
L "
8 jol— ra :
o ith automatic transmission
// wihth 3 g
) e
&0 5 10 15 20 25 30
(32) {s41) (s0) (58) (e8) (77!}  (g6)
Bimetal temperature "C (°F).

Fig. 4—13 Choke valve opg_tning angle

c. Automatic choke return system

The automatic choke return system is adopted on this
model in oeder to prevent the choke knob from failing
to be returned.

This system, as shown in Fig. 4—11, consists of the
choke wire attahced with an electromagnet and the
water temperature detection switch. When the water
temperature of engine is low, the choke knob can be
held at an optional position because the water tempe-
rature switch is ‘ON’. On the other hand, when the
engine is warmed up, the detection switch becomes
‘OFF’, and the electromagnet loses its force. Then,
the choke knob is returned by the choke return
spring.

4—A—5. Accelerator Pump

a. Normal checking

1. Remove the air cleaner.

2. Check the pump for discharge by moving the pri-
mary throttle valve.

3. Check the pump for nozzle’s clogging. When the
pump nozzle is clogged, remove the nozzle and clean
up the nozzle.

b. Checking amount of accelerator pump discharge
Checking of accelerator pump discharge amount is as
follows:

1. Place the vehicle on a level ground.

2. Set the burette at the fuel inlet of the carburetor
and fill it with fuel.

3. Fully operate the throttle valve about five times
and confirm the fuel discharged from the accelerating
pump jet.

4. Set the fuel level in the burette at 300 mm (11.8
in) above the fuel inlet, as shown in Fig. 4—14.

Fig. 4—14 Checking fuel discharge

e

S. Fully operate the throttle valve ten times accord-
ing to the cycle
as shown in Fig.
4—15 by means
of the throttle
lever or acceler-
ator pedal and
check the amount
of discharge by
reading the
crease of fuel in 1
the burette.

l=—1 Cycle—

Open

Close

de‘- arl ool | oo

1 Sec.

Fig. 4—15 Test pattern

6. If the dischargccl amount is not within specifications,
check the accelerating pump piston and etc.

Specifications — Standard amount of fuel discharged out of accelerating pump

Standard

Measurement

Manual transmission

0.8 cc £ 15%/stroke

6.8 ~ 9.2 cc/10 strokes

Automatic transmission

0.8 cc * 15%/stroke

6.8 ~ 9.2 cc/10 strokes




4—A—6. Fuel Inlet Fitting

The carburetor inlet fitting is provided with a fuel
return device to prevent percolation. Whenever the
key switch is on, a small amount of fuel which is
led to the carburetor, returns to the fuel tark through
the orifice of fuel return pipe.

Check the orifice for clog. When it is clogged, re-
move the fuel inlet fitting and clean it by compressed
air. .

Orifice

Fig. 4—16 Fuel inlet fitting

4—A—7. Sub-Zero Starting Assist Device (U.S.A.,
Canada and Arctic spec. models only)

This is the device for increasing the starting ability
of the engine in extreme cold. When the ignition key
is turned to the position of “start™ under the circum-
stances where the temperature is below —18°C (0°F),
a certain amount of starting assist fluid is supplied
into the carburetor by a pump installed for supplying
the starting assist fluid.

Check whether the device is operating normally or
not by the following procedure.

Fig. 4—17 Starting assist fluid tank

1. Make sure that there is sufficient starting assist
fluid in the tank. Replenish if necessary.

2. Disconnect the hose on the side of the carburetor.
3. Disconnect the lead line of (S) terminal connected to
the starter magnetic switch. This is to prevent the
engine from revolving when the ignition key is turned
to “start”.

4. Disconnect the connector of the lead line of the
thermo-unit and connect the body with the earth.
5. Turn the ignition key to the position of “start”
and make sure that the starting assist fluid sprouts
out from the tip of a hose for about 5 seconds.

6. Make sure that the check valve fitted on the car-
buretor is in proper working condition by blowing

* through it with your mouth.

7. Reinstall the rubber hose and wires, which have been
removed for the check-up to their proper positions.

Note :

a. Check the level of the starting assist fluid at suit-
able internals and replenish as required so that it will
not run short.

b. The mixture proportion of starting assist fluid
should be 90% of anti-freeze solution for Aluminum
engine plus 10% of water.

Measuring tank l

Check valve

Tank

Carbretor

Fig. 4—18
Sub-zero starfing assist system

Thermo switch (Qil pan)

Starter
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4—A—8. Safety Throttle Return System

The safety throttle return system is adopted in order
to prevent any possible danger from occurring when
the accelerator return spring should become broken
during operation and at that instant the accelerator
should get out of control.

Under normal conditions, only spring @ operates a
return spring by pulling throttle lever @) which is
connected to the accelerator wire. Link @ is fixed
by rod @ (whose upper end is fixed by counter (D)
and does not have any connection with the movement
of link @. In case spring @ should become broken,
the upper end of rod @ slips off of counter @ by
spring ® and throttle lever @ is pushed by the
movement of link @ instantaneously.

Compression spring ® works as an accelerator return
spring with the same force as when spring @ is in
operation. Consequently even if spring & should
become broken during operation, no adverse effects
will occur in the operation of the accelerator control.

Checking :

1. Check that the throttle valve opens compeltely
with the safety return system in set position.

2. Turn the counter (D by hand anticlockwise and
make sure that the upper end of rod @ slips off of
counter (1) instantaneously.

Fig. 4—19 Safety throttle return system
A. Throttle return spring

B.

Ao

Safety return spring
Counter

Safety return spring rod
Link

. Throttle lever

Fig. 4—20 Safety throttle return system




4—A—-9. Disassembling Carburetor

a. Removing bimetal spring houisng
assembly

1. Disconnect the vacuum sensing tube @ -
led to the vacuum break diaphragm.

2. Remove the screws @ (don’t remove
the screw (3 attaching the bimetal spring
housing @ with diaphragm bracket (&) to
the carburetor and remove the housing
assembly @.

b. Removing throttle return springs

1. Dislocate the safety return spring @ by
turning the counter lever @ anticlockwise
and remove the spring ® from the spring
stopper bracket (&)

2. Remove the throttle return spring @
deliberately so as not to get hurt.

3. Remove the spring stopper bracket ®
and spring counter lever bracket ® by
removing the screws . .

¢. Removing air horn
1. Disconnect the fast idle connecting rod
by removing the cotter pin @
2. Remove the accelerating pump con-
necting rod @ by removing the cotter
pin .
3. Remove the bolt @ attaching the inlet
fitting @ by box wrench or offset wrench
(don’t use a spanner — open end wrench),
and remove the fitting @ and filter.
Remove: the connectar if necessary.
4. Remove the screwg and the center
bolt @ attaching the air horn @ to
the body @2 and remove the air horn
@ being careful not to break the gasket.




Fig. 4—24

Fig. 4—25

Fig.4—26

d. Removing carburetor body

1. Remove the spring, retainer

plate and check ball from the

accelerator pump cylinder @

of the body @5

2. Remove the idle switch

by removing the screws

and spring .

3. Disconnect the connecting

rod @ of the secondary

operating diaphragm @ by

removing the cotter pin

and remove the diaphragm
by removing the screws

4. Remove the screws attach-
ing the throttle body to
the carburetor body and
remove the body.

e. Disassembling air horn

1. Remove the float retaining
pin , float @ and needle
valve(33).

2. Remove the accelerator
pump lever @ by removing
the screw @ and_ pull out
the pump piston

3. Remove the starting assist
fluid inlet fitting

4. Remove the slow air bleeds



f. Disassembling carburetor body

1. Remove the accelerator injection nozzle @ from
the body and remove the weight and ball.

2. Write down the numbers and positions of all jets
and remove the all jets from the surface of the body.
3. Remove the main jets by removing the
plugs from the body.

4. Remove the air adjust screws @

g. Throttle chamber
1. Remove the idle adjust scrcw@.

Fig. 4—28 Throttle chamber

4—A—-10. Inspecting Carburetor

1. Wash all parts in clean gasoline and dry with
compressed air. All passages of the carburetor must
be blown very carefully.

Never use a wire for cleaning the jets.

2. Inspect the air horn, body and body flange for
cracks, nicks or burrs on their respective gasket surfaces.
3. Inspect the float for deformation, damaged tab
and worn retaining pin bore.

4. Check the float needle valve for wear and for
proper seating.

5. Inspect the filter for rust and damage.

Fig. 4-27

. Primary wenturi

. Primary slow jet

Primary main air bleed

. Secondary main air bleed

. Secondary venturi

. Secondary slow jet (Step jet)
and air bleed

. Plug

. Primary main jet

. Secondary main jet

6. Check the choke valve for proper choking, smooth
movement and excessive play of choke shaft.

7. Check all jets and air bleeds for clog, damaged
threads, damaged head slots and damaged holes.

8. Check the primary and secondary throttle valves
if these close firmly or not, check them for smooth
movement and excessive play of the shafts.

9. Check the diaphragm of vacuum control unit for
damage. Check the spring for weakness.

4—A—11. Carburetor Assembly

To assemble, follow the disassembly procedures in
the reverse order with the following cautions.

1. Discard the old gaskets and use new ones.

2. Confirm that all parts are in good condition and
clean. ’

3. Both the primary and secondary systems have their
respective parts which are of a shape. Therefore,
when installing, care should be taken so as not to
mistake one for the other.

4, When installing the bimetal spring housing to the
carburetor, fit the choke shaft lever to the bimetal
spring end accurately by means of closing the choke
valve and pulling the vacuum break diaphragm shaft,

GChoke valve

Fig, 429 Installing bimetal pring housing

4.:10
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4-AA. CARBURETOR (OPTION FOR RX-4 US.A.

and Canada spec. models only)

4- AA—1. Automatic Choke System (Full-auto)

In the full automatic choke system, the operation of
the choke wire which is essential in the usual semi-
automatic system has been eliminated. The system
provides a full automatic choke, which controls the
opening and closing of the choke valve by the opera-
tion of the thermopellet through which the cooling
water of the engine rums.

Outline of the Operation

When the engine is cold, the thermopellet is in the
contracted condition. By the function of return spring
@, the choke valve is closed. As the temperature
of water rises, the thermopellet begins to expand,
thus pushing the choke valve in the direction of
“open” through the medium of links (), ®, cam-
shaft @, link @, rod @, and link .

In the state where the engine is warmed up, the
thermopellet remains in the expanded condition, and

'same time diaphragm

the choke valve is continuously pushed in the direc-
tion of “open”. When the temperature of the cool-
ing water begins to drop after the engine is stopped,
the thermopellet begins to contract and the choke
valve is closed again by the function of return spring

Further, while the engine is cold, the thermopellet
is in the contracted condition and by the function
of return spring , rod @ is pulled up. Through
links @ and , the throttle valve is opened to
the degree of “fast idle”. Once the engine is started,
the choke valve and the throttle valve are compensated
to the opening degree suitable for the warm-up. Then,
under the negative pressure of the inlet manifold,
the diaphragm is pulled. Thus, the throttle valve is
compulsorily moved in the direction of “‘close” through
link @; and the choke valve, in the direction of
“open” through rod and link At the
is also drawn, and through
bimetal shaft @, the tensile force of bimetal spring

is weakened, which facilitates the opening of the
choke valve.

@9 @ @ @b @

i

Fig. 4—30 Full automatic choke system
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4—B. FUEL PUMP -

To determine that the fuel pump is in satisfactory
operating condition, tests for both fuel pump pressure
and fuel pump capacity (volume) should be performed.
The tests are performed with the pump installed on

the car.

a. Pressure test

1. It is required that measurement should be performed
while the engine is in cold condition, and make sure
that there is no fire around.

2. Remove the aircleaner assembly. Disconnect the
fuel inlet hose at the carburetor. Use care to prevent
combustion due to fuel spillage.

3. Connect the pressure gauge to the fuel inlet hose.

Note:

It is recommended to place the pressure gauge outside
the engine compartment using a hose of adequate
length. In this case, place the gauge almost at the
height of carburetor.

4. Turn the ignition switch on and note the pressure
reading.

If the reading is not within the specifications mentioned
below, the pump is damaged and should be repaired
or replaced.

If the pump pressure is within the specifications,
perform the test for volume,

Pressure gauge

Carburetor

[

Fusl return hose

Fuel inlet hose

Fig. 4—31 Testing fuel pump

b. Volume test

Turn the ignition switch on, open the hose restrictor
~and expel the fuel into the container, while observ-
ing the expelling amount for one minute. Close the
restrictor and read the amount.

Specification — Fuel pump

0.25 ~ 0.35 kg/cm?

Fuel pressure (3.55 ~ 4.98 1bfin?)

More than 1,150 cc/min
(1:22 .8, quart/min)

o i - - b -3
Feeding capacity

If the pump volume is below specifications, repeat
the test using an auxiliary fuel supply and a new
fuel filter. If the pump volume meets specifications
while using the auxiliary fuel supply, check for a
restriction in the fuel supply from the tank and for
the tank not venting properly.

4-C. FUEL FILTER

The fuel filter is of a cartridge type. The element
of the filter is sealed cartridge and should be re-
placed following the maintenance schedule.

4-D. FUEL LINES

Inspect the fuel lines for leaks and tighten the fuel
line connections to prevent leakage. It is important
that the fuel system should be kept clean and free
from water. In an excessive amount of dirt or water
is found, drain the fuel from the tank and blow out
the fuel lines with compressed air.

4—E. FUEL TANK

Inspect the fuel tank for cracks and corrosion. If
any defect is present, repair or replace as neces-
sary.

Note :

Before repairing, clean the fuel tank thoroughly with
steam and sufficiently to remove all explosive gas.

4—F. AIR CLEANER

4—F—1. Air Cleaner Element

.The air cleaner is of a paper filter type. The element

should be serviced following the maintenance schedule.
To clean. blow the elemenl with compressed wir al
low pressure.

4:12
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4—F-2. Intake Air Temperature Control System
Intake air temperature control system consisting of a
control valve and a bimetal is located within the air
cleaner and senses the engine room temperature for a
stabilized intake air temperature.

Air contral valve

Fig. 4—33 Air control valve

38.5 52.5
B 7—

[
=1
|

=
I

Operating angle (deg.)
™~
T

I i i i T T
L5 7.5 135 20 30 40 45.5

Ambient temperature ("C)

Fig. 4—34 Valve opening angle

The intake of fresh air and hot air is automatically
controlled over by means of the bimetal and control
valve installed in the air cleaner inlet side.

The control valve closes the fresh side air completely
below 7.5 = 6°C (45.5 = 10.8°F) of the ambient
temperature and only hot air is led into the engine
through the air cleaner element.

The hot air is completely closed above 45.5 £+ 7°C
(113.5 * 12.6°F) and all the fresh air is sucked into
the engine.

a. Removing air control valve

1. Remove the clip and bush from the bimetal side
shaft,

2. Pull out the shaft from the air cleaner body.

3. Remove the bimetal by removing the set screw.

Fig. 4—35 Removing air control valve

b. Installing air control valve

To install, follow the removal procedures in the
reverse order with following caution.

Assembling the shaft to the bimetal, align the slit
of the shaft to the bimetal end,
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5-A. BATTERY

5-—-A—1. Checking Battery

As the battery has an important influence on starta-
bility, ignition and lighting, check the following points
periodically and always keep the battery in perfect
condition.

Fig. 5—1 Checking specific gravity

1. Check the electrolyte level in each cell of the bat-
tery, and add distilled water to maintain the solution
10 ~ 20mm (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 1.28 or more, it indicates that the battery is fully
charged. If the reading is below 1.22, the battery
requires recharging.

3. Check the tightness of the terminals to ensure good
electrical connections. Clean the terminals and coat
the terminals with grease.

4. Inspect for corroded or frayed battery cables.

5—A—2. Charging 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 dry thoroughly before charging the battery.
2. Check the electrolyte level and add distilled water
if necessary.

Note:

If addition of distilled water is neglected, the plates
and separators will become exposed to air, causing a
sulphation to occur on the plates.

Do not add dilute sulphuric acid unless the electrolyte
has overflown or led out.

3. Connect the battery to the charger ensuring that
the polarities are correct.
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4. To charge, apply an electric current of approxi-
mately SA until the specific gravity of the electrolyte
reaches 1.27 ~ 1.29.

b. Fast charge .
As a fast charge causes both the temperature and the
level of the electrolyte to rise suddenly, it does not
have a favorable effect on the battery. Therefore, this
should not be performed unless in- the case of an
emergency.

When a 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. If this is neglected, it could cause a
damage to the diodes on the alternator.

The battery should be kept by the use of cooling
water to prevent the temperature of the electrolyte
from exceeding 55°C (131°F), otherwise the charging
should be discontinued temporarily when-the temper-
ature rises above this point.

5—-B. IGNITION SYSTEM

In the rotary engine, two spark plugs are provided in

the working chamber, one above the minor axis (called
the trailing side) and the other below the minor axis
(called leading side) of the epitrochoid surface, so
as to enable the engine to obtain the optimum combus-
tion efficiency under any operating condition.

The primary wires from the individual breaker points
for trailing and leading plugs are led to the two
separate coils and the secondary wires also are sepa-
rately led via the distributor to the trailing and leading
plugs.

In the distributor, the vacuum advance works on the
trailing side and the centrifugal advance works on
both the trailing and leading sides, and the interval
of the initial ignition timing between trailing and
leading can be adjusted.

The coil with external resistor is used.

The ignition coil relay is equipped to short-circuit
the external resistor in starting (when the starter is
running) so as to increase the secondary voltage and
improve the startability,

Short-circuiting of resistor by the ignition coil relay
is made on the trailing side only and that on the
leading side by the ignition switch. The ignition coil
relay has another contact point which serves to energize
the ignition circuit for the fuel pump, etc.

Fig. 5-3 Distribution of ignition
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5—C. DISTRIBUTOR

The distributor for this model had two breaker points,
one for leading spark plugs and the other for trailing
spark plugs. '
The distributor consists of distributing mechanism,
contact breaker mechanism, and ignition timing ad-
vance control of centrifugal and vacuum.

5—C—1. Adjusting Point Gap

A scope, a dwell meter, or a feeler gauge can be
used to check the gap of new breaker points. A
scope or a dwell meter should be used to check the
gap of used breaker points. Due to the roughness
of used points, it is not advisable to use a feeler
gauge to check the gap.

To check and adjust the breaker points with a feeler
gauge:

1. Check the breaker points alignment. If necessary,
bend the stationary point bracket so as to obtain
contact in the center of the breaker points.

2. Crank and stop the engine when the rubbing block
on the breaker arm just rests on the highest point
of the cam.

3. Insert a feeler gauge of 0.45 mm (0.018in) between
the breaker points, loosen the two set screws and
move the stationary point until the correct gap is
obtained.

4. Tighten the set screws and recheck the point gap.

Fig. 5—4 Adjusting point gap

5—C—2. Adjusting Initial Ignition Timing

To check and adjust the timing with a timing light,
proceed as follows:

* STEP-1 »

1. Connect a tachometer to the engine.

Note:

The tacho-dwell tester can be used in the same method
as when measuring the dwell angle on a 4 cylinder,
4 cycle reciprocating engine.

2. Disconnect and plug the vacuum tube on the dis-
tributor.

3. Connect a timing light to the high tension cord
for leading spark plug of the front rotor housing.
4. Start the engine, and run it at specified idle speed.
(See page 4:2)

5:3

Fig. 5—5 Checking ignition timing

5. Aim the timing light at the timing indicator pin
on the front cover.

Fig. 5—6 Timing marks

6. If the leading timing is not correctly aligned, stop
the engine.

7. Loosen the distributor locking nut slightly and
rotate the distributor housing with engine running so
that the leading timing may align with the indicator
pin on the front cover.

8. Stop the engine and tighten the distributor locking
nut. Recheck the timing.

9. Change connection of the timing light to the high
tension cord for trailing spark plug of the front
housing.

10. Aim the timing light and check the timing. If
the timing is in allowance of specification, the both
initial timings are satisfactory and checking of timing
is finished.

* STEP-2

If the trailing timing is not in specification, adjust
both the trailing and leading timings as follows:

11. Adjust the trailing timing to specification by
rotating the distributor housing.

12. Then, check the leading timing and read the error.
13. Remove the distributor cap and rotor. Turn out
breaker base set screws 3% to 2 turns and turn the
base as required until correct timing is obtained.

Note:
Refer to graduations on the breaker base to make

adjustment easier.
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Fig. 5=7 Adjusting procedure

One graduation correspond to eccentric shaft angular
displacement of 4 degrees.

Fig. 5—8 Adjusting timing
14, Recheck the timing. If the timing mark is not
correctly aligned, repeat this performing until the
correct timing is obtained.

* Specifications — Initial timing

Leading | -5° at idle speed
Trailing J —15° £ 4° at idle speed

5--C—3. Removing Distributor

1. Remove the distributor cap and disconnect the
vacuum tube from the vacuum advance unit.

2. Disconnect the coupler of primary wires from the
distributor.

3. Remove the distributor attaching nut.

4, Pull the distributor out of the front cover.

Fig. 5—9 Removing distributor

5—C—4. Testing Distributor

a. Dwell angle test

1. Disconnect and plug the distributor vacuum tube
and connect the tester following the instructions of the
manufacturer. Then start the engine and let it idle.
2. Turn the cylinder selector to the 4 cylinder, 4
cycle position.

3. Read the dwell angle on the dwell meter and compare
the reading (o specification. (55 ~ 617 in this case)
4. If the dwell angle is below specification, the breaker
point gap is too wide. If the dwell angle is above
specification, the breaker point gap is too close.

To distributor

From ignition switch

Body

Fig. 5—10 Checking dwell angle

b. Dwell angle adjustment

If the dwell angle is not within specifications, pro-
ceed as follows:

1. Remove the coil high tension cords from the dis-
tributor and ground them.

2. Remove the distributor cap and place them out of
the way.

3. Connect the remote starter switch (49 0242 685A)
in the circuit.

4. Loosen the breaker point attaching screws.

5. With the ignition switch on, crank the engine with
a remote starter switch and adjust the gap to speci-

 fication.

6. Release the remote starter switch and tighten the
breaker point attaching screws.

7. Since the adjustment may have changed when the
attaching screw was tightened, crank the engine again

5:4
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with the remote starter switch and check the dwell
angle, When the dwell is properly adjusted, remove
the remote starter switch and tester leads.

¢. Advance test

The advance is checked to determine if the ignition
timing advances in proper relation to engine speed
and load.

Check the dwell angle. If the angle is not within the
specifications, adjust the breaker points.

Check the breaker arm spring tension [0.5 ~ 0.65 kg
(1.1 ~ 141b)] and replace the points if the spring
tension is not within specifications.

The advance characteristic of the distributor should
be within the range as shown in Fig. 5-12.

READ Y% OF VALUE

Timing advance tester

Tacho-dwell tester

Battery

Fig. 5—11 Advance test
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Fig. 5—12 Advance characteristic

Note:

The ignition advance tester can be used in the same
method as when measuring the ignition advance on the
4 cylinder, 4 stroke reciprocating engine but the
numerical value indicated on the scale is twice as
much as the actual advance degree of rotary engine.
So the indicated value should be divided into two.

5—C—b5. Disassembling Distributor

1. Loosen the cap retaining clips and lift off the cap.
2. Remove the rotor.

3. Remove the screws attaching the vacuum control
unit to the distributor housing and remove the clip
holding the vacuum diaphragm link. Remove the vac-
uum control unit.

4. Remove the screws attaching the condensers.

5. Remove the primary wires (rubber block) from
the housing.

6. Remove the contact point assemblies from the
breaker base by removing the set screws.

7. Remove the screws attaching the breaker base and
remove the breaker base,

Fig. 5—13 Removing breaker base

8. Remove the cam set screw and remove the cam.
9. Remove the retaining pin attaching the distributor
driven gear.

Remove the gear and the washer(s).

10. Remove the shaft in upward direction through
the top of the distributor housing.

11. Remove the governors by removing the springs
and clips.

5—C—6. Inspecting Distributor

a. Checking cap

Inspect the distributor cap for crack, carbon runners
and evidence of arcing. If any of these conditions
exists, the cap should be replaced. Clean any cor-
roded high tension terminals.

b. Checking rotor

Inspect the rotor for cracks or evidence of excessive
burning at the end of the metal strip. If any of these
conditions exists, the rotor should be replaced.

¢. Checking contact points
Inspect the points for wear, burning, transferred metal
and pitting. If they are slight, the points can be



cleaned with an oil stone. If they are severe, replace
with new ones.

d. Checking tension of contact arm spring

For inspection, hook a spring scale on the contact
arm and pull in a straight line at a right angle to the
contact arm. Take a reading when the contact points
start to separate. The reading should be between
05 ~ 065kg (1.1 ~ 141b).

e. Checking condenser

If the condenser is leaky, it will cause a weak spark
or burned contact points. Check the capacity of the
condenser with a condenser tester,

The capacity is 0.24 ~ 0.30 microfarads. In the absence
of a tester, check by substituting a new condenser.

5—C—7. Assembling Distributor
Assemble the distributor in the reverse order of dis-
assembling.

5—C—8. Installing Distributor

1. Turn the eccentric shaft until the TDC mark on
the drive pulley aligns with the indicator pin on the
front cover. (See Fig. 5-6)

2. Align the tally mark on the distributor housing
and driven gear as shown in Fig. 5-14.

3. Insert the distributor so that the distributor lock

Fig. 5—14 Aligning tally mark

bolt is located in the center of the slit, and engage
the gears.

4. Rotate the distributor clockwise until the leading
contact point starts to separate, and tighten the dis-
tributor attaching nut,

5. Install the distributor cap and connect the primary
wires coupler.

6. Set the timing with a timing light, then tighten
the distributor attaching nut. (Refer to Par. 5-C—2)
7. Connect the vacuum tube to the vacuum advance
unit.

- .- I/’\ ‘ ,\ I )'_\/ Fa Jd_
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Fig. 5—15 Distributor components

1. Cap 6. Governor . 11. Shaft 16. Cam
2. Rotor 7. Condenser 12. Oil seal 17. Cam set screw
3. Leading breaker point 8. Lock plate 13. Breaker base (Leading)
4. Clamp 9. Distributor body 14. Breaker base (Trailing)
5. Vacuum diaphragm 10. Distributor driven gear 15. Trailing breaker point
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5—D. IGNITION COIL

This model is equipped with two ignition coils of which "

is the oil cooling type. On this type of ignition coil,
oil is sealed within the insulator inside the coil and,
therefore, if by any chance an oil leakage should
occur, this would cause a drop in the efficiency of
the coil, resulting in deteriorating the performance of
the engine. Therefore check the ignition coil to ensure
that the terminals are clean and that there are no
cracks or oil leakages. Also, check the external and
primary resistance.

" [ .
[gnition External Primary
T
Coil ype ‘ Resistance Resistance
Leading | HP5-13] \ 1.4 £2/20°C 1.35 §2/20°C
Trailing | HPS-13E | 1.6 §2/20°C | 1.46 §2/20°C

5—E. SPARK PLUG

On this engine, 2 spark plugs are provided in each work-
ing chamber so as to enable the engine to obtain the
optimum combustion efficiency under any operating
condition. These spark plugs for this engine are
slightly different from for the reciprocating engines in
dimensions and heat values.

As you are aware, heat range of the spark plugs
should be selected by owing of various conditions,
otherwise durability of the spark plug, startability of
the engine and running performance of the car will
be down. Therefore, it is recommended that heat
range of the spark plugs should be selected in each
vehicle running conditions.

All spark plugs must be of the same maker and
number or heat range. If spark plugs shown burning
white or rapid electiode wear, replace with a cold
range type spark plugs.

Do not use spark plug which is not specified.

5—E—1. Spark Plug Heat Range

Two types of spark plug, standard spark plug and cold
type spark plug, arc available and they should be
selected according to the weather condition and driving
condition.
a. Standard :

The standard spark plugs are of the standard specifi-
cation and suitable for the vehicle which is not
frequently driven at a continuous speed over 150 km/h
(95 miles/h).

b. Cold type

The cold type spark plugs are of a heat range higher
than the standard spark plugs. They should be used in
case the standard spark plugs are overheated, or for
the vehicles which is frequently driven at a continuous
speed of over 150 km/h (95 miles/h).

5:7

5—E—2. Removing Spark Plug

1. Disconnect the wire from each spark plug by
grasping, twisting and then pulling the moulded cap
of the wire only. Do not pull on the wire because
the wire connection inside the cap may become sepa-
rated or the boot may be damaged.

2. After loosening each spark plugs one or two turns,
clean the area around each spark plug port with
compressed air, then remove the spark plugs.

5—E-—3. Checking Spark Plug

1. Inspect each plug individually for badly worn ele-
ctrodes, glazed, broken or blistered porcelain, and
replace the plug as necessary.

2. Clean the spark plugs throughly using a sand blast
cleaner.

3. Inspect each spark plug for make, and heat range.

Fig. 5—16 Checking gap

Below is the table of recommended spark plugs. They
are all recommended for US.A. and Canada spec.
models, and for ECE are recommended *-marked plugs
only, and for Australia .-marked plugs only.

Standard Cold type Initial gap
- BTEM - BSEM
. * BR7TEM * BRREM U.S.A., Canada
NCK B7EMV BBEMV and ECE spec:
BR7EMV BRSBEMV 0.6 ~0.7 mm
(0.024 ~
- W22EA - W25EA 0.028 in)
NIPPON- |#*W22EAR | * W25EAR
DENSO W22EA-G W25EA-G Australia spec:
W22EAR-G| W25EAR-G |0.85~0.95 mm
N-80B N-78B (0.033 ~
) I A ) 0.037 in)
CHAMPION | _ RN-80B * RN-78B
5—E—4. Installing Spark Plug

1. In order to protect the thread portion of the
spark plugs, it is recommended to apply Moly Paste
(0259 77 767 or 0259 77 768) to the threaded portion
of the new spark plugs.

2. Thread the spark plugs into the rotor housing finger
tight until the gaskets contact the housing. If the
plugs cannot be installed with finger pressure, clean
the threads with a suitable greased thread chaser.
Torque each plug to specifications.

3. Connect the spark plug wires.



5—F. ALTERNATOR

5—F—1. Precautiosn on Service .

When servicing the charging system, observe the fol-
lowing precaution. If not followed, the result will be
in serious damage of the system.

1. Do not short across or ground any of the terminals
on the alternator.

2. Never operate the alternator on with an open
circuit (with the field terminal connected and the
armature terminal disconnected).

3. When installing a battery, always make sure that
the negative post of the battery is attached securely
to the ground strap.

4. Never reverse battery cables, not even for an instant,
as reverse polarity current flow will damage the diodes
in the alternator.

5. When charging the battery with a fast charger,
disconnect the positive cable at the battery.

5—F—2. Checking Charging System on Car

If the electrical system is not charging properly, check
all electrical connections and the fan belt tension
prior to performing any test of the charging system,
then determine whether the trouble is in the alternator
or regulator before removing the alternator.

Check the alternator by using a alternator tester (49
0370 290). If the checker is not available, check
as follows:

1. Disconnect the wire from “B” terminal of the
alternator and connect the negative lead of the ammeter
to. the wire and the positive lead to the “B” terminal.
2. Disconnect the alternator coupler led to the regu-
lator.

3. Start the engine and hold the alternator speed to
2,000 rpm.

4, Make the short circuit for a- moment by connect-
ing “B” terminal and “F” terminal of the alternator
with the suitable wire as shown in Fig. 5—18.

5. If the meter reading increases remarkably, the
trouble is in the regulator and if there is no change
in current, it is in the alternator.

Fig. 5—17 Alternator components

1. P'l.llle:.-r 6. Front bearing 11. Terminal bolt

2. Fan 7. Bearing retainer 12. Rectifier

3. Spacer 8. Rotor 13. Brush and holder
4. Slinger 9. Rear bearing 14. Rear housing

5. Front housing 10. Stator 15. Condenser
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Fig. 5—18 Checking charging sysicm

5—F—3. Disassembling Alternator

I. Remove the radio noise suppression condenser from
the rear of the alternator.

2. Remove the through bolts.

3. Scparate the front housing assembly by prying apart
with a screwdriver at the slots of the {ront housing.
4. Hold the front housing and rotor assembly, clamping
the rotor.

5. Loosen the pulley retaining nut and rcmove the
nut, washer, pulley, fan, spacer and front slinger.

6. Remove the {ront housing with bearing and remove
the rear slinger.

7. Remove the nut, washers and insulator from the
“B” terminal at thc rear of the alternator.

8. Remove the screw attaching the rectifier to the
rear housing and remove two screws attaching brush
holder and rectifier.

9. Carcfully remove the stator, rectifier and brush
holder assembly from the rear housing. Use care to
keep the brush holder assembly intact during removal
from the rear housing.

10. Remove the brush holder assembly.

11. Unsolder the stator leads from the rectifier.

12. If bearing replacement is necessary, remove the
rear bearing from the rotor shaft with u puller.

To replace the front bearing, remove the bearing
retainer attaching screws, and press the bearing from
the front housing

5:9

5—F—4. Inspecting Alternator

a. Checking 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. 5-20. If there is
no flow of current, the coil is open circuit and must
be repaired or replaced.

Fig. 5—20 Checking stator coil for open

To check for ground, connect one prod to the core
and the other to each lead wire, as shown in Fig.
5-21. If a ground is present the current will flow
and the stator coil must be repaired or replaced.

Fig. 5-22 Checking rotor for open -



b. Checking rotor -

To check for open cir-
cuit, place both prods
of a tester on the slip
rings, as shown in Fig.
5-22. If the reading
is 4 to 6 ohms, there is
no trouble in the rotor.
To check for ground,
connect one prod to
the slip ring and other
prod to the core, as
shown in Fig. 5-23,
If the current flows the
rotor must be repaired
or replaced.

It

—

Fig. 5—23 Checking rotor for ground

¢. Checking diodes

Diodes for use in the alternator are available in two
different types, the positive diode which allows current
to 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 give one low reading and one high
reading.

Fig. 5—-24 Checking diode

Fig. 5- 256 Brush holder assembly

d. Checking brushes and springs

The brushes should be replaced when one-third of
the original length is worn away. This is indicated by
a wear limit line on the side surface of each brush,
Check the brush spring tension. The tension should
be between 330 and 450 gr (12 and 16 0z). Replace
the springs if the tension is less than 330 gr (12 oz)
or if excessive corrosion exists.

e, Checking bearings

There is no need of lubricating as the bearing is pre-
lubricated. In a long spell of use, when the bearing
is worn or damaged, replace it with a new one.

5—F—5. Assembling Alternator

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

1. 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. 5-26.

Fig. 5-26 Installing rotor assembly

2. The soldering of the diode leads should be per-
formed in less than twenty seconds as the excessive
heat may damage the. diode.

5:10
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5—G. REGULATOR

The regulator used for this model is composed of two
control units, a constant voltage relay and a pilot lamp
relay, mounted as an assembly,

5—G—1. Checking Constant Voltage Relay

To check, use an almost fully charged battery and
connect a voltmeter between the (A) and (E) termi-
nals of the regulator, as shown in Fig. 5—-27.

Then, hold the alternator revolution to 4,000 rpm
(engine revolution 1,800 rpm) and take a reading of
the voltmeter. If the reading is from 14 to 15 volts,
it is in proper order. If it is not within the specifi-
cations, the voltage relay must be adjusted, as in-
structed in Par. 5-G-3.

Ammeter

A

Voltr{!ctcr

©

Reguiator

-

Battery

Variabie
resistor ,||

Fig. 5-27 Checking constant voltage relay

5—G—2. Checking Pilot Lamp Relay

Make a circuit, as shown in Fig. 5-28, using a volt-
meter and variable resistor, and light up the pilot
lamp. Then, slide the knob of the variable resistor
so that the voltage gradually increases.

Read the voltage between the (N) and (E) terminal
when the lamp goes out. If this voltage is 3.7 to
5.7 volts, it is normal,

Next, slide the knob to gradually reduce the voltage
and the lamp will light again. If the reading is less

r——=—=" ===/
R e
O, O,
_ Varliable " ' !
resistor

;' <

Voltmeter

—l--
@
.

Fig. 5—28 Checking pilot lamp relay

than 3.5 volts at this time, it is proper.

5—G-3. Adjusting 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-
age setting. Bend the upper plate down to decrease
the voltage setting, up to increase the voltage setting.

In case of the pilot lamp relay, if the voltage when
the lamp lights up is adjusted to the specification,
the voltage when the lamp goes out may be within
the specification.

Fig. 5—29 Adjusting regulator

Air Bap

’\.J

Back Eap

= m Eﬂ ==
—J ~— Point Bap

Fig. 5—30 Gaps of regulator

Specifications
Constant voltage relay

Air gap . 0.7~1.1 mm (0.028 ~0.043 in)
Point gap 0.3~0.4 mm (0.012 ~0.016 in)
Back gap 0.7~1.1 mm (0.028 ~.0.043 in)

Pilot lamp relay

Air gap 0.9 ~1.2mm (0.035 ~0.047 in)
Point gap 0.7~ 1.1 mm (0.028 ~. 0.043 in)
Back gap 0.7 ~1.1 mm (0.028 ~ 0.043 in)




5—H. STARTING MOTOR (Under the engine type)

5—H-1. Checking Starting Circuit

When the starting motor fails to operate or does not
satisfactorily operate, check the following points before
removing the starting motor:

1. Weak battery

2. Corroded or loose battery terminal

3. Loose starting motor terminal

4. Broken or loose wires of the starting circuit

5. Faulty ignition switch

5-H—2. Testing Starting Motor

a. Free running test

1. Place the starting motor in a vise equipped with soft
jaws and connect a fully-charged 12 volt battery to
the starting motor.

2. Connect an ammeter between the (B) terminal of
the starting motor and the battery.

3. Operate the starting motor and take a reading.
On 1.2KW starting motor, the current draw should be
less than 75 amperes at 4,900 rpm or more. [2.0 KW:
less than 100 amperes at 7,800 rpm or more]

g switch
Ammeter
S
Starting C@ =) ®
mator
Voltmeter
= — Battery

Fig. 5=31 Free running test

b. Lock resistance test

I. Install the starting motor on a test bench.

2. Test the lock resistance of the starting motor,
following the instructions of the test equipment manu-
facturer.

3. With applied battery voltage adjusted to 5.0 volts,
the current flow should be 780 amperes [1.2 KW: 1,100
amperes| or less and the torque should be 1.1 m-kg
(7.95 ftdb). [1.2KW: 24 m-kg (17.3 ft-b)].

If the starting motor does not perform to the above
test requirements, repair it referring to the following list.
1) Starter rotates slowly with a large current at free
running.

a) 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 circuit

¢) Burnt commutator
3) Low torque and low current flow, Low free running
speed.

a) Breakage of field circuit

b) Excessive internal resistance
4) Low torque. High free running speed.
a) Short circuit of field coil

5—H-3. Disassembling Starting Motor

1. Disconnect the field strap from the terminal on
the magnetic switch,

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

Fig. 5—32 Removing magnetic switch

3. Remove the plunger from the driving lever.

Fig. 5—33 Removing plunger

4. Remove the through bolts and brush holder at-
taching screws. Then, remove the rear cover.

Fig. 5-34 Removing rear cover
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5. Remove the insulator and washers from the rear
end of the armature shaft.

6. Remove the brush holder.

7. Separate the yoke from the driving housing.

Fig. 5—35 Removing yoke asscrubly

8. Remove the rubber packing, springs and spring
seat,

Y. Remove the armature and over-running clutch as-
sembly from the driving housing.

Fig. 5—-36 Removing armature assembly

10. Remove the driving lever.
11. Drive the pinion stop collar toward the armature,
and remove the stop ring. Then, slide the stop collar

Fig. 5—37 Removing pinion stop collar

and over-running clutch off the armature shaft.

12. If the field coil removal is necessary, remove the
pole shoe retaining screws. Then, remove the pole
shoes and field coil from the yoke.

5—H—4. Inspecting Starting Motor

a. Checking armature

Check the armature for both ground and short cir-
cuit. To check for ground, touch one prod of an
ohmmeter to each segment and the other prod to
the core or shaft,

An infinite "reading should be obtained for each seg-
ment. If the meter reading is not infinite, the arm-
aturc windings are shorted to the core or shaft and
the armature must be replaced.

I

Fig. 5—38 Checking armature

To check for short circuit, use a growler tester. Place
the armature against the core of the tester, and hold
a steel strip on the armature. Then, rotate the arma-
ture slowly by hand. If the armature coil is shorted,
the steel strip will become magnetized and vibrate.
Replace the armature if a short is found.

b. Checking commutator

If the commutator is dirty, discolored or worn, clean
it with emery paper and wash with clean solvent.
After cleaning, undercut the mica between the seg-
ments to the depth of 0.5~ 0.8 mm (0.020 ~ 0.031
in), as shown in Fig. 5-39.

Fig. 5—39 Undercutting mica



0.5~0.8mm
{0.020~0.031in)

Incorrect

Fig. 5—40 Commutator mica depth

¢. Checking field coil

To test the field coil for ground with an ohmmeter,
place one prod on the yoke or pole core and the
other prod to the field terminal. An infinite meter
reading should be obtained. If a reading other than
infinite is found, replace the field windings.

Fig. 5—41 Checking field coil for ground

d. Checking brush holder

Check the brush holder for ground. Touch one prod
of an ohmmeter to the insulated brush holder and
the other prod to the brush holder frame.

If the meter reading is other than infinite, the brush
holder assembly is shorted and must be replaced.
Repeat this test for the other insulated brush holder.
Do not use this test on the two grounded brush holders.

e. Checking brushes and brush springs

Check the brushes and replace if they are worn down
more than one third of their original length. Other-
wise, thesbrush spring tension will be reduced, leading
to an increase in the brush-commutator contact re-
sistance. This will lower the torque and cause the
burnt commutator surface.

The spring tension is 1.4 ~ 1.8kg (49 ~ 63 oz).
If the tension is too low, replace the springs.

f. Checking bushes

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

5—-H-5. Magnetic Switch Test

a. Pull-in coil test

Apply the specified voltage (12V) between the (S)
termianl and (M) terminal. [f the magnetic switch is
forcefully attracted, the pull-in coil is in good condition.

Fig. 5—42 Pull-in coil test

b. Holding coil test

Ground the (M) terminal to the magnetic switch body
with a lead and impose the specified voltage (12V)
upon the (S) terminal to pull in the plunger. If the
plunger remains attracted after disconnecting the lead
from the (M) terminal, there is no trouble with th-
holding coil.

o

Fig. U—ga Reoturn eot



5

c. Return test

Push in the plunger by hand and apply the specified
voltage (12V) between the (M) terminal and the
magnetic switch body. If the plunger is not attract-
ed, there is no trouble.

5—-H—6. Assembling Starting Motor
To assemble the starting motor, reverse the proced-
ure of Par. 5 H 3, noting the following points.

I. Adjust the armature shaft end play to 0.1 ~0.4
mm (0.004 ~0.015 in) with a thrust washer on the
rear end of the shaft.

2. When the magnetic swilch is engaged, the clear-
ance between the pinion and stop collar should be
0.5 ~2.0mm (0.02 ~ 0.08 in).

This clearance can be adjusted by inserting the ad-

justing washer between the magnetic switch body and
the driving housing.

0.5~2.0mm
(0.02~0.08in) Il

i

Fig. 5—45 Checking pinion position

SPECIAL TOOLS

49 0242 685A
49 0370 290

Remote starter switch
Alternator tester




CLUTCH

DESCRIPTION......oueeieiiiieie it e
6—A. CLUTCH PEDAL ADJUSTMENT............cccce.
B. RELEASE FORK ADJUSTMENT ...
—C. CLUTCH REMOVAL ....ccooviiiiic e,
—D. CLUTCH INSPECTION .....ccoiimiiiiiniiciriin s
6—D—1. Checking Release Bearing
and Fork ...
6-D-2. Checking Pressure Plate and
Cover Assembly ...occoooviiceciniieiiiciiieaes
—3. Checking Clutch Disc ....cccoceeiiiiiinnninnn.
—4. Flywheel Inspection .........ccoccoceiiiinnnns
5. Ring Gear Replacement......c.....coeeueune
6. Checking Pilot Bearing ....c..ccccvvvuvrenie
—7. Pilot Bearing Replacement .................
8. Checking Eccentric Shaft Rear
Oil Seal ..
—E. CLUTCH INSTALIATION ....................................
F. CLUTCH MASTER CYLINDER .....ccccccoovmnrninn
6—F—1. Removing Clutch Master Cylinder .......
6—F—2. Disassembling Clutch Master
Cylinder ... y
6—F—3. Checking Clutch Master Cylmdu .........
6—F—4. Assembling Clutch Master
CYINAET wvvveveeeeeee et
6—F—5. Installing Clutch Master
Cylnder .....ccovevviienmciiirciriin e cnnnnes
6—G. CLUTCH RELEASE CYLINDER ...
6—G—1. Removing Clutch Release
L0)71 11 1T (= USRS PR
6—G—2. Disassembling Clutch Release
CYHNAT oot neven
6—G-3. Checking Clutch Release
Cylinder ...oocvuvenreeeeeeeneie et
6—G—4. Assembling Clutch Release
Cylinder ... .
6—G—5. Installing Ciutch Release Cylmder .......
6—H. AIR BLEEDING ......cccoooiiiiriieeresinievne cereeenas
SPECIAL TOOLS .........

O‘\G\?‘\

LUV S R S S T S T

[T e

[=BE IR e

| R%]



6

DESCRIPTION

The clutch is of the single dry disc type. The clutch
assembly consists of the clutch disc assembly, clutch
cover and pressure plate assembly and clutch release
mechanism.

The clutch operating mechanism is of the hydraulic
type, consisting of a dash mounted master cylinder
and a clutch release cylinder mounted on the clutch
housing.

6—A. CLUTCH PEDAL ADJUSTMENT

The free travel of the clutch pedal before the push
rod contacts with the piston should be 0.6 to 3.0
mm (0.02 to 0.12 in).

To adjust the free travel. loosen the lock nut and
turn the push rod until the proper adjustinent is made.
Tighten the lock nut after adjustment s completed.

Fig. 6—1 Adjusting clutch pedal
A: Iree play (Clearance between piston cup and piston rod)
B: Pedal height (Height from toe board to pedal)
I. Master cylinder 4. Height adjusting bolt
2. Rod 5. Lock nut
3. Lock nut 6. Pedal

6—B. RELEASE FORK ADJUSTMENT

If the adjustable type release cylinder is used on the
clutch operating mechanism, adjust the free play as
follows:

(Df/,ﬁ)(@@@

B/

Fig. 6—2 Adjustable type release cylinder

1. Piston cup - 7. Boot

2. Piston 8. Lock nut

3. Spring seat 9. Release fork
4. Cylinder adjusting nut
5. Spring 10. Washer

6. Piston clearance 11. Release rod

adjusting nut

1. Remove the boot from the release rod.

2. Loosen the release rod lock nut and turn the free
play adjusting nut until the correct free play is ob-
tained. The free play is 3.0 ~ 4.0 mm (0.12 ~ 0.16 in).
3. Tighten the lock nut.

Fig. 6-3 Adjusting release fork free play

If the non-adjustable type release eylinder is used on
the clutch operating mechanism, the free play adjust-
ment is not necessary.

Fig. 6—4 Non-adjustable type release cylinder

1. Cylinder 4. Release rod
2. Piston 5. Spring
3. Boot 6. Piston cup

6—C. CLUTCH REMOVAL

To remove the clutch from the vehicle, proceed as
follows:

1. Remove the transmission,

2. Install the ring gear brake (49 1881 060).

3. Remove the 4 standard bolts and 2 reamer bolts
holding the clutch cover assembly to the flywheel and
remove the clutch cover assembly and the clutch disc.



4. Straighten the tab of the lockwasher. With the
wrench (49 0820 035), loosen the nut that attaches
the flywheel to the eccentric shaft and remove the

nut.

v v

D 49 0820 035 Lo

Fig. 6—5 Loosening flywheel nut

5. Using the puller (49 0823 300), remove the fly-
wheel from the eccentric shaft.

B
Fig. 6—6 Removing flywheel
6. Pull the release fork outward until the spring clip

of the fork releases from the ball pivot. Remove the
fork and release bearing from the clutch housing.

6—D. CLUTCH INSPECTION

6—D—1. Checking Release Bearing and Fork

Note:

The release bearing is packed with lubricant which
is intended to last the whole life time of the bearing.
Therefore, the bearing must not be washed in gasoline
or any other solvent.

Check the release bearing by pressing and turning the
front race slowly by hand. Replace if the bearing
feels. rough or seems noisy when turning.

Fig. 6—7 Checking rclease bearing

Examine the clutch housing carefully to be certain
there are no burrs on the outer surface of the clutch
housing which pilots the release bearing.

Check the release fork for crack or bend. If neces-
sary, replace the fork.

6—D—2. Checking 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 slight, correct it by lapping with compound

or by turning a lathe. But if severe, replace with a

new one.

Check the diaphragm spring and cover and if any wear

or damage is found, replace the pressure plate and

cover assembly.

Fig. 6—8 Clutch components
1. Clutch disc
2. Clutch cover and pressure
plate assembly
. Bolt _

Service hole cover
Reamer bolt

Release bearing

Spring

Release fork

Clutch housing
. Odl seal
. Dust boot

© PN s W

— ot
—_
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6—D—3. Checking Clutch Disc

Inspect the clutch disc for warpage with a dial indi-
cator or a feeler gauge, as shown in Fig. 6-9.

If it is more than 1.0 mm (0.039 in), replace with

a new one.

Fig. 6—9 Checking clutch disc for warpage

Excessively worn facing will cause slippage or score
the pressure plate and flywheel due to the projected
heads of rivets.

Check the depth between the facing surface and the
rivel using a depth gauge, as shown in Fig. 6-10. If
the reading is less than 0.30 mm (0.012in), replace
the clutch disc.

Fig. 6—10 Checking clutch disc for wear

If oil is evident on the facing, clean or replace the
facing and eliminate the cause of oil leakage.
Make certain that the clutch disc slides easily on the
main drive shaft without any excessive play.

6—D—4. Flywheel Inspection

Inspect the contact surface of the flywheel with the
clutch facing for burnt surface, scored surface or
rivet grooves.

If it is slight, it can be reconditioned by grinding in
a lathe. If 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 seriously burred.

6:3

Check the oil seal contacting surface of the flywheel
for roughness. Repair or replace the flywheel if
necessary.

Note:

On the vehicle equipped with an automatic trans-
mission, the ring gear and drive plate should be
replaced as an assembly.

6—D—5. Ring Gear Replacement

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

2. Heat a new ring gear evenly 250 to 300°C (480
to 570°F).

3. Place the ring gear on the cold flywheel, making
sure that the chamfer on the teeth is faced to the
transmission.

4. Allow the ring gear to cool slowly to shrink it
onto the flywheel.

6—D—6. Checking Pilot Bearing

Check the transmission main drive shaft pilot bearing
which is pressed into the rear end of the eccentric
shaft.

If the bearing is loose or rough, it should be replaced.

6—D—7. Pilot Bearing Replacement
1. Remove the bearing and seal from the rear end of
the eccentric shaft with the remover (49 0823 071A).

Fig. 6—12 Pilot bearing and seal
2. Pilot bearing

1. Seal
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2. Install a new bearing with the installer (49 0823

072A).
3. Install the seal.

49 0823 072A

V2

RS ¢ N

Fig. 6—13 Installing pilot bearing

6—D—8. Checking Eccentric Shaft Rear Oil Seal
Check the oil seal fitted into the rear stationary gear
for wear or damage.

If traces of oil leakage are found, replace the oil seal.

6—E. CLUTCH INSTALLATION

1. Clean the contact surfaces of the flywheel, pres-
sure plate and disc thoroughly with fine sandpaper
or crocus cloth.

Note:

Avoid touching the clutch disc facing, dropping the
parts or contaminating them with oil or grease as a
clutch chatter may result,

2. Fit the key into the keyway on the eccentric shaft.
3. Install the flywheel onto the rear end of the ec-
centric shaft, aligning the keyway of the flywheel
with the key.

4. Apply sealer on both sides of the lockwasher and
place it in position. Install the nut.

£ 5
Applying sealer to lockwasher

Fig. 6-14

5. Install the ring gear brake (49 1881 060) and
with the wrench (49 0820 035) tighten the nut to
40 ~ 50 m-kg (289 ~ 362 ft-b).

6. Bend the tab of the lockwasher to prevent loosen-
ing.

7. Hold the clutch disc in its mounting position with
the clutch disc centering tool (49 0813 310).

If the tool is not available, use a spare main drive
shaft.

8. Install the clutch cover and pressure plate assemn-
bly, aligning the ““O” makrs of the clutch cover and
flywheel and install the 4 standard and 2 reamer
bolts finger tight. To avoid pressure plate cover dis-
tortion, tighten the bolts a few turns at a time until
they are all tight.

49 0813 310 |

7

Fig. 6—15 Installing clutch cover assembly

9. Torque the bolts to 1.8 ~ 2.7 m-kg (13 ~ 20 ft-lh).
10. Remove the disc centering tool and ring gear brake,
11. Apply a light film of grease to the face of the
release bearing and the bearing retainer of the clutch
housing. Install the release bearing to the release fork.
12. Apply grease to the pivot pin. Insert the release
fork and release bearing assembly through the dust
boot and press it inward so that the spring clip of
the fork fits to the ball pivot.

Operate the release fork to ensure that the bearing
slides on the retainer back and forth smoothly.

13. Install the transmission and propeller shaft. Care
should be taken in order not to bend the clutch disc

by allowing the transmission to hang.
A}

6—F. CLUTCH MASTER CYLINDER

PRI . i)

Fig. 6—-16 Removing master cylinder
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6—F—1. Removing Clutch Master Cylinder

If it becomes necessary to remove the master cylinder
for repair or overhaul, proceed as follows :

1. Disconnect the fluid pipe at the master cylinder

outlet.

2. Remove the nuts that attach the master cylinder
to the dash panel.

3. Pull the master cylinder straight out and away
from the dash panel.

6—F—2. Disassembling Clutch Master Cylinder

The procedures for disassembling the master cylinder
after removing the master cylinder are as follows:

1. Clean the outside of the master cylinder thorough-
ly and drain the brake fluid.

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

3. Remove the piston assembly, primary cup and re-
turn spring from the cylinder.

4. Remove the reservoir from the cylinder.

6—F—3. Checking Clutch Master Cylinder

1. Wash the parts in clean alcohol or brake fluid.
Never use gasoline or kerosene.

2. Check the piston cups and replace if they are
damaged, worn, 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 is more than 0.15 mm (0.006 in),
replace the cylinder or piston.

5. Bnsure that the compensating port on the cyl-
inder is open.

6—F—4. Assembling Clutch Master Cylinder

1. Before assembling, dip the piston and cups in
clean brake fluid.

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. Fit the secondary cup onto the piston and install
them into the cylinder.

6. Install the stop washer and stop wire.

7. Fill with brake fluid and operate the piston with a
screwdriver until the fluid is ejected at the outlet.

6—F-5. Installing Clutch Master Cylinder

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

2. Connect the fluid pipe to the cylinder.

3. Fill with brake fluid.

4, Bleed the clutch hydraulic system, as described in
Par. 6-H.

@.m
2
o !
8
3 )
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Fig. 6—17 Clutch master cylinder cross section

1. Gap 7. Primary piston cup

2. Fluid baffle 8. Piston and secondary cup
3. Reservoir assembly .
4. Washer 9. Bolt

5. Cylinder 10. Stop washer

6. Spring 11. Stop wire

Fig.l6—18 Clutch master

Cap

Fluid baffle

Bolt

Washer

Reservoir

Cylinder

Spring

. Primary cup

. Piston and secondary cup
assembly

10. Piston stop washer

11. Piston stop wire

R R N

cylinder components



6—G. CLUTCH RELEASE CYLINDER

6—G—1. Removing Clutch Release Cylinder

1. Disconnect the fluid pipe at the clutch release
cylinder. .

2. Remove the nuts attaching the cylinder to the clutch
housing. Remove the release cylinder.

e 2 (N

- '\ - \
Fig. 6—19 Removing clutch release cylinder

6—G—2. Disassembling Clutch Release Cylinder

If the release cylinder is adjustable type, proceed as
follows:

1. Clean the outside of the cylinder thoroughly.

2. Remove the dust boot from the cylinder.

3. Remove the release rod and spring assembly.

4, Remove the piston and cup assembly from the
cylinder. If necessary, blow out with compressed air

from the fluid passage.
5. Remove the bleeder screw and valve (steel ball).

If the release cylinder is non-adjustable type, proceed
as follows:

1. Clean the outside of the cylinder thoroughly.

2. Remove the dust boot from the cylinder.

3. Remove the release rod.

4, Remove the piston and cup assembly from the
cylinder. If nccessary, blow out with compressed air
from the fluid passage.

5. Remove the spring.

6. Rémove the bleeder screw and valve (steel ball).

6—G—3. Checking Clutch Release Cylinder
Refer to Par. 6—F—=3 and inspect the clutch release
cylinder.

6--G—4. Assembling Clutch Release Cylinder

If the release cylinder is adjustable type, proceed
as follows:

1. Fit the cups to the piston and install them into
the cylinder.

2. Install the spring seat, spring, washer and nuts to
the release rod.

3. Install the release rod assembly into the cylinder
and adjust the clearance between the piston and re-
lease rod to 3.5 ~ 4.0 mm {0.14 ~ 0.16 in).

To adjust, push the release rod toward the piston
until the spring seat touches the piston. Then, tighten
the nut so that the washer comes in contact with the
cylinder. Tighten the lock nut.

Fig. 6—20 Release
cylinder components
(Adjustable-type)

1. Flexible hose

2. Connection bolt
3. Gasket

4. Rubber cap
5. Bleeder screw
6. Valve (steel ball)
7. Cylinder

8. Piston assembly
9. Rod

10. Spring seat

11. Spring

12. Washer

13. Adjusting nut
14, Lock nut

15. Lock nut

16. Boot

17. Adjusting nut




(0.14~0.16in)

) )

Fig. 6—21 Adjusting piston clcarance

1. Piston cup 7. Boot

2. Piston 8. Lock nut

3. Spring seat 9. Relcase fork
4. Cylinder adjusting nut
5. Spring 10. Washer

6. Piston clearance 11. Release rod

adjusting nut

4. Install the valve (steel ball) and bleeder screw into
the bleeder hole. Fit the bleeder cap.
5. Install the dust boot.

If the release cylinder is non-adjustable type, proceed
as follows:

1. Install the spring into the cylinder.

2. Fit the piston cup to the piston and install them
into the cylinder.

3, Install the release rod into the cylinder.

4. Install the dust boot.

5. Install the valve (steel ball) and bleeder screw into
the bleeder hole. Fit the bleeder cap.

6—G—5. Installing Clutch Release Cylinder
I. Install the clutch release cylinder assembly to the
clutch housing with two nuts.

2. Connect the fluid pipe.

3. Fill the reservoir of the master cylinder with brake
fluid and bleed the system, as described in Par.
6—H.

4. Adjust the free play of the release fork, as in-
structed in Par. 6—B.

6—H. AIR BLEEDING

The clutch hydraulic system must be bled whenever
a fluid line has been disconnected or air enters the
system. T6 bleed the clutch system, remove the rubber
cap from the bleeder screw and attach the bleeder tube
and fixture of the bleeder 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 it to return slowly.
Continue this pumping action and watch the flow of
fluid in the jar. When air bubbles cease to appear, close
the bleeder valve. During bleeding the reservoir of the
master cylinder must be kept at least 3/4 full of the
brake fluid. After the bleeding operation, remove the
tube, fit the cap to the bleeder screw, fill the reservoir
and fit the filler cap.

A

Fig. 6—22 Bleeding clutch hydraulic system

Fig. 6—23 Release
cylinder components
(Non-adjustable type)
1. Flexible hose
Connection bolt
Gasket
Rubber cap
Bleeder screw
Valve (steel ball)
Cylinder
Spring
Piston assembly
. Boot
. Release rod

WOoo =1 3N L Bl
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Fig. 6—24 Clutch pedal and

brake pedal

1. Brake master cylinder and
power brake unit

2. Master cylinder bracket

3. Clutch master cylinder

4. Nut and washer

5. Pipe

6. Bush

7. Clutch pedal

8. Brake pedal

9. Bolt

10. Push rod

11. Fork end

12. Spring seat

13. Spring

14. Spring seat

15. Rod

16. Pedal pad

17. Spring

18. Stop light switch

19, Pedal pad

SPECIAL TOOLS

49 1881 060 Ring gear brake

49 0820 035 Wrench for flywheel nut
49 0823 300 Flywheel puller

49 0823 071A Pilot bearing remover

49 0823 072A Pilot bearing installer

49 0813 310 Clutch disk centering tool
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. Reamer bolt

Key

Control lever end
Spring

Spring cap bolt

. Detent ball

Spring
Select lock spindle
Blind cover

10.
11.
12.
13.
14.
15.
16.
17.
18.

Fig. 7—2 Transmission cross section (2)

Screw

Spring cap bolt

Blind cover

Screw

Screw .
Back-up lamp switch-
First-and-second shift fork
Reverse shift fork
Reverse idler gear shaft
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DESCRIPTION

This model is equipped with a four speed manual
transmission which is of the fully synchronized type
with all gears except the reverse gear being in selective
sliding mesh.

The gearshift mechanism is a direct control with a
floor-shift type.

7—A. BACK-UP LAMP SWITCH REPLACEMENT
1. Raise the vehicle and support with stands.

2. Disconnect the wires from the back-up lamp switch.
3. Loosen the back-up lamp switch and remove from
the extension housing.

4. Install a new back-up lamp switch to the exten-
sion housing and tighten the switch.

5. Connect the wires to the switch.

6. Lower the wvehicle.

7-B. MAIN SHAFT OIL SEAL REPLACEMENT

1. Raise the vehicle and support with stands.

2. Remove the propeller shaft, as described in Par.
8—A-1.

3. Remove the main shaft oil seal from the exten-
sion housing.

4. Position a new oil seal in the extension housing
and insert the oil seal by tapping it slightly with a
plastic hammer.

5. Apply gear lubricant to the lip of the oil seal.
6. Install the propeller shaft.

Fig. 7—4 Main shaft oil seal

7—C. TRANSMISSION REMOVAL

When removing the transmission from the vehicle,
proceed as follows :

1. Remove the gearshift lever knob.

2. Remove the screws attaching the console box and
remove the console box.

3. Remove the screws attaching the gearshift lever
boot to the body floor and remove the gear shift
lever boot.

4. Remove the bolts attaching the retainer cover to
the gearshift lever retainer.

5. Pull the gearshift lever, shim and bush straight up
and away from the gearshift lever retainer.

6. Open the hood and disconnect the negative bat-
tery cable from the battery terminal.

7. Remove the nuts attaching the clutch release cyl-
inder and remove the clutch release cylinder.

8. Disconnect the connector of the back-up lamp
switch and neutral switch near the clutch release
cylinder.

9. Remove the bolt attaching the power brake vacuum
pipe clip to the clutch housing. (Left hand drive
vehicles only)

10. Remove the bolts attaching the wiring harness
holder to the wiring harness bracket near the starting
motor.

I1. Remove the one upper bolt securing the starting
motor, then remove the three upper bolts securing the
transmission to the engine rear end.

12. Raise the vehicle and support with stands.

13. Remove the bolts and screws attaching the heat
insulators to the exhaust front pipe, and remove the
heat insulators.

14. Disconnect the exhaust front pipe flange from
the exhaust manifold by removing the nuts. Discon-
nect the exhaust front pipe from the brackets by
removing the bolts and nuts. Remove the bolts and
nuts attaching the front pipe flange to the main silencer,
and remove the exhaust front pipe.

15. Remove the bolts attaching the heat insulator to
the underbody and remove the heat insulator.

16. Remove the propeller shaft, as described in Par.
8—A—1, and insert the mainshaft holder (49 0259
440) into the extension housing.

Fig, 7—5 Transmission oil plug

17. Disconnect the speedometer cable from the ex-
tension housing.



18. Remove the lower bolt securing the starting mo-
tor to the clutch housing and remove the starting
motor. Disconnect the wire at the starting motor.
16. Place a jack under the front side of the trans-
mission and support the transmission with the jack.
17. Remove the bolts securing the transmission sup-
port to the body.

21. Remove the two lower bolts securing the trans-
mission to the engine rear end.

22. Slide the transmission rearward until the main
drive shaft clears the clutch disc and carefully with-
draw it downward from the vehicle.

7—D. TRANSMISSION DISASSEMBLY

The procedures for disassembling the transmission
after removing the transmission from the vehicle are
as follows :

1. Place the transmission on a work stand.

2. Remove the drain plug, and drain the lubricant
from the transmission. Clean the metal fillings ad-
hered on the magnet of the drain plug if necessary.
Refit the drain plug after draining lubricant.

3. Pull the release fork outward until the fork retain-
ing spring release itself from the ball stud. Slide off
the fork and release bearing from the clutch housing.
4. Remove the nuts attaching the clutch housing,
and remove the clutch housing and gasket.

Fig. 7—6 Removing clutch housing

5. Remove the adjusting shim from the bearing bore
of the clutch housing.

6. Remove the bolts attaching the gearshift lever re-
tainer to the extension housing and remove the re-
tainer and gasket.

7. Remove the nuts attaching the extension housing
to the transmission case. With the control lever end
in neutral, press the end to the left as far as it will
go, and slide the extension housing off the transmission.
8. Remove the spring cap bolt and remove the spring
and friction piece from the extension housing.

9. Remove the neutral switch from the extension
housing. (U.S.A. & Canada vehicles only)

10. Remove the bolt that attach the gearshift control
lever end to the gearshift control lever, and remove
the control lever end, key and control lever.

I1. Remove the speedometer sleeve lock plate, and
remove the sleeve and driven gear assembly from the

extension housing.
12. Remove the back-up lamp switch from the ex-
tension housing.

Fig. 7—7 Removing control lever end

13. Remove the snap ring that secures the speedo-
meter drive gear to the main shaft. Slide the drive
gear off the main shaft, and remove the lock ball.
14. Evenly loosen the bolts securing the under cover
to the transmission case and remove the under cover
and gasket.

15. Remove the three spring cap bolts and remove
the detent springs and detent balls (locking balls)
from the transmission case.

Fig. 7—8 Spring cap bolts
Spring cap bolt 6. Detent ball

Washer 7. Detent spring
Detent spring 8. Washer
Detent ball 9. Spring cap bolt

Shift inter-lock pin

16. Remove the nuts attaching the two blind covers
to the transmission case and remove the blind covers
and gaskets.

17. Slide the reverse shifr rod with the reverse idler
gear out the rear of the transmission case. Remove
the attaching bolt from the reverse shift fork and
remove the shift fork.

18. Remove the attaching bolt from the third-and-
‘fourth shift fork. Slide the third-and-fourth shift rod
out the rear of the transmission case.

19. Remove the attaching bolt from the first-and-
second shift fork. Slide the first-and-second shift rod
out the rear of the transmission case.
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20. Straighten the tab of the lock washer, hold the
rear end of the main shaft with the main shaft holder
(49 0259 440) and loosen the main shaft lock nut.
Slide the reverse gear off the rear of the main shaft,
and remove the key.

Fig. 7-9 Removing lock nut

21. Remove the snap ring from the rear end of the
counter shaft and remove the counter reverse gear.
22. Remove the bolts attaching the bearing cover plate
to the transmission case and remove the bearing cover
plate.

23. Remove the reverse idler gear shaft from the
transmission case.

24. Install the synchronizer ring holder (49 0839 445)
between the fourth synchronizer ring and the synchro-
mesh gear on the main drive shaft.

25. Remove the snap ring that secures the counter
shaft front bearing to the front end of the counter
shaft. Remove the counter shaft front bearing from
the counter shaft with the bearing puller (49 0839
425A).

26. Remove the adjusting shim from the counter
shaft front bearing bore of the transmission case.
27. Remove the counter shaft rear bearing from the
counter shaft with the puller (49 0839 425A).

28. Remove the main shaft bearing from the main
shaft with the puller (49 0839 425A).

Fig. 7—10 Shafts and gears

Adjusting shim

Snap ring

Main drive shaft bearing

Main drive shaft

. Synchronizer ring

Needle bearing

. Synchronizer key spring

. Third-and-fourth clutch

hub

9. Synchronizer key

10. Clutch sleeve

11. Third gear

12. Main shaft

13. Second gear

14. First-and-second clutch
hub

15. Clutch sleeve

16. First gear sleeve

17. First gear

18. Thrust washer

19. Adjusting shim

20. Main shaft bearing

21. Bearing cover plate

22. Bolt

23. Key

24, Reverse gear

25. Lock washer

26. Lock nut

27. Lock ball

28. Speedometer drive gear

29. Counter shaft front
bearing

30. Adjusting shim

31. Counter shaft

32. Counter shaft rear
bearing

33. Counter reverse gear

34. Reverse idler gear

35. Reverse idler gear shaft

e




49 0839 445

Fig. 7—11 Removing counter shaft front bearing

29. Remove the adjusting shim from the main shaft
bearing bore of the transmission case.

30. Remove the snap ring that secures the main
drive shaft bearing to the main drive shaft. Remove
the main drive shaft bearing with the puller (49 0839
425A).

49 0839 425

Fig. 7-=12 Removing main drive shaft bearing

31. Take out the counter shaft from the transmission
case.

32. Separate the main drive shaft from the main
shaft and remove the main drive shaft from the case.
Remove the fourth synchronizer ring and needle bear-
ing from the main drive shaft.

33. Take out the main shaft and gears assembly
from the case.

Fig. 7—13 Removing main shaft and gears assembly

34. Remove the first-and-second shift fork and third-

and-fourth shift fork from the case.

35. Remove the two shift inter-lock pins from the case.
36. Remove the snap ring that secures the third-and-
fourth clutch hub and sleeve assembly. Slide the third-
and-fourth clutch hub and sleeve assembly, third syn-
chronizer ring, third gear out the front of the main
shaft. Do not mix the synchronizer rings.

37. Slide the first gear and first synchronizer ring out
the rear of the main shaft.

38. Remove the first gear sleeve, second gear, second
synchronizer ring, first-and-second clutch hub and sleeve
assembly from the main shaft.

7—E. TRANSMISSION INSPECTION

Thoroughly clean all the parts. Inspect the parts for
wear, damage and other defects. The parts found
defective must be repaired or replaced.

7—E—1. Checking Transmission Case and
Clutch Housing
Inspect the case for cracks or any damage.
Check the clutch housing for cracks or any damage.
Replace the oil seal in the clutch housing if necessary.

7—E-2. Checking Bearings

Inspect each bearing for roughness or noise by hold-
ing the outer race, and rotating the inner race while
applying pressure with hand. Replace the bearings if
necessary. Replace the needle bearings that are broken,
worn or rough.

7—E—3. Checking Gears
Inspect the teeth of each gear. If excessively worn,
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 to
work off while running.

7—E—4. Checking Main Shaft and

Main Drive Shaft
Check the main shaft run-out with a dial indicator.
If the run-out exceeds 0.03 mm (0.0012 in), correct
with a press or replace with a new one.

Fig. 7—14 Checking main shaft run-out
Replace the main shaft if there is any evidence of

wear or if any of the splines is damaged.
Replace the main drive shaft if the splines are dam-

7:6
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aged. If the needle bearing surface in the bore of
the bearing is worn or rough, or if the cone surface
is damaged, replace with a new shaft.

7—E—5. Checking Counter Shaft

Check the teeth of the counter shaft gear for wear
or damage. Replace the counter shaft if it is bent,
scored or worn.

7—E—6. Checking Control Lever and Shift Rod
Check the contact surface of the shift rod with the
detent ball for wear or damage.

Check the contact surface of the shift rod with the
control lever for wear. The clearance between the

shift rod and the control lever should be less than
0.8 mm (0.031 in).

7—E—7. Checking Shift Fork

Check the contact surface of the shift forks with
the clutch sleeve for wear or damage. The clearance
between the shift fork and the clutch sleeve should
be less than 0.5 mm (0.020 in).

Fig. 7—16 Checking clearance

7—E—8. Checking Clutch Sleeve

Check the clutch sleeves for free movement on their
hubs,

Check the splines of the clutch sleeve for wear or
damage.

Fig. 7—17 Transmission

case and extension

housing.

1. Gasket

Transmission case

Gasket

Blind cover

Clip

. Drain plug

. Gasket

. Transmission under
cover

9. Qil pass

10. Gasket

11. Extension housing

12. Cover

13. Gasket

14. Main shaft oil seal

15. Pin

16. Pin

17. Qil seal

18. Lock plate

19. Speedometer driven

®
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gear
20. Sleeve
2]‘ “O‘)) l'irl,g

22, Cable joint
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Check the contact surface of the clutch sleeve with
the shift fork for wear or damage.

7—E—9. Checking Synchronizer Ring

1. Check the synchromesh gear on the synchronizer
ring for wear or damage.

2. Check the tapered portion for uneven wear or
damage. Also place the ring on the gear cone, and
check the clearance between the gear and the ring.
If the clearance is less than 0.8 mm (0.031 in), re-
place the synchronizer ring.

N

Fig. 7—18 Checking clearance

3. If the contact between the ring and the gear cone
is incorrect, or if a mew synchronizer ring is used,

lap the synchronizer ring with the gear cone using a
lapping compound. Apply a light pressure for lap-
ping. After lapping, clean the ring and the gear cone
with a suitable solvent, then check the clearance and
contact between the ring and the gear cone.

7—E—10. Checking Synchronizer Key and Spring

1. Check the synchronizer key for wear or damage.
2. Check the synchronizer key spring for wear or
weakness.

7—E—11. Checking Clutch Hub

Check’ the splines for wear or damage.

Check the contact surface of the clutch hub with
the synchronizer ring for wear or damage.

Check the contact surface of the clutch hub with
the thrust surface of the gears for wear or damage.

7—E—12. Checking Extension Housing

Inspect the cxtension housing for cracks and the
machined mating surface for burrs, nicks or any dam-
age.

Inspect the oil seal in the extension housing,
Replace the oil seal if it is worn or damaged.

7—E-13. Checking Speedometer Gears

Check the drive gear and driven gear and the driven
gear shaft for wear or damage.

Check the “O” ring for weakness or damage.

Fig. 7—19 Gearshift
mechanism
1. Third-and-fourth
shift fork )
2. Tirst-and-second
shift fork
3. Third-and-fourth
shift rod
4. First-and-second
shift rod
5. Reverse shift rod
6. Reverse shift fork
| 7. Spring cap bolt
7 8. Washer
' 9. Detent spring
10. Detent ball
11. Shift interlock-pin
12. Washer
13. Bush
14. Spring cap bolt
15, Washer
16. Spring
17. Detent ball
(Locking ball)
18. Spring
19. Select lock spindle
20. Gearshift control
lever
21. Back-up lamp switch
22. Key
23. Friction piece
24, Spring
25, Washer
26, Spring cap bolt
27. Gearshift lever knob
28. Gearshift lever
29. Dust boot
30. Cover
31. Gasket
32. Shim
33. Gearshift lever
1etainer
34. Gasket
35. Bush
36. Gearshift control
lever end

@

37. Neutral switch
7:8
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7—-F. TRANSMISSION ASSEMBLY

1. Assemble the first-and-second synchromesh mecha-
nism by installing the clutch hub to the sleeve, plac-
ing the three synchronizer keys into the clutch hub
key slots and installing the key springs to the clutch
hub.

Fig. 7—20 Synchromesh mechanism
1. Clutch sleeve 3, Synchronizer key
2. Clutch hub 4, Key spring

.

Fig. 7—21 Installing synchronizer key spring

Note :

When installing the key springs, the open ends of
the springs should be kept 120° apart, so that the
spring tension on each key will be uniform.

Fig. 7—22 Installing key spring

2. Assemble the third-and-fourth synchromesh mecha-
nism in the same manner as first-and-second synchro-
mesh mechanism.

3. Place the synchronizer ring on the second gear
and slide the second gear to the main shaft with
the synchronizer ring toward the rear of the shaft.
4. Slide the first-and-second clutch hub and sleeve
assembly to the main shaft with the oil grooves of
the clutch hub toward the front of the main shaft.
Make sure that the three synchronizer keys in the
synchromesh mechanism engage the notches in the
second synchronizer ring.

Fig. 7—23 Installing clutch hub and sleeve assembly

5. Slide the first gear sleeve to the main shaft.

6. Place the synchronizer ring on the first gear and
slide the first gear to the main shaft with the syn-
chronizer ring toward the front of the shaft. Rotate
the first gear as necessary to engage the three notches
in the synchronizer ring with the synchronizer keys
in the first-and-second.

7. Install the original thrust washer to the main shaft.
8. Place the synchronizer ring on the third gear and
slide the third gear to the front of the main shaft
with the synchronizer ring toward the front.

9. Slide the third-and-fourth clutch hub and sleeve
assembly to the front of the main shaft making sure
that the three synchronizer keys in the synchromesh
mechanism engage the notches in the synchronizer ring.

Fig. 7—24 Installing clutch hub and sleeve assembly

Note :
The direction of the clutch hub and sleeve assembly

should be as shown in Fig. 7-25.
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1st &
2nd clutch

4th clutch

Fig. 7—25 Direction of clutch hub assembly

10. Install the snap ring to the front of the main shaft.
11. Position the main shaft and gears assembly in
the case. :

Fig. 7—26 Installing main shaft and gears assembly

12. Place the needle bearing to the front end of the
main shaft. )

13. Place the synchronizer ring on the main drive
shalt gear (fourth gear) and install the main drive
shaft gear to the front end of the main shaft making
sure that the three synchronizer keys in the third-
and-fourth synchromesh mechanism engage the not-
ches in the synchronizer ring.

14, Position the first-and-second shift fork and third-

and-fourth shift fork in the groove of the clutch hub

and sleeve assembly.

FI YO IRAANIAE S raRes

15. Position the counter shaft gear in the case,
making sure that the counter shaft gear engage each
gear of the main shaft assembly.

Fig. 7—28 Installing counter shaft gear

16. Check the main shaft bearing end play, proceed
as follows: Measure the depth of the main shaft
bearing bore in the transmission case by using a depth
gauge. Then, measure the main shaft bearing height.
The difference between the two measurements indicates
the required thickness of the adjusting shim. The
standard end play is 0 ~ 0.1mm (0 ~ 0.0039 in).
The adjusting shims are available in the following
thickness :

0.1 mm (0.0039 in) 0.3 mm (0.0118 in)

Fig. 7—29 Checking end play

17. Install the synchronizer ring holder (49 0839 445)
between the fourth sunchronizer ring and the synchro-
mesh gear on the main drive shaft.

18. Position the main drive shaft bearing and the
main shaft beunng in their respective bearing bore,
and press them in by using a press.

19. Install the snap ring to secure the main drive
shaft bearing. _ -

20. Check the counter shaft bearing end play in the
same manner for the main shaft bearing end play.
The standard end play is 0 ~ 0.1 mm (0 ~ 0.0039 in).
The adinstine chime are available in the following
PR R N

7:10
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E 0.1 mm (0.0039 in) l 0.3 mm (0.0118 in) [

21. Install the synchronizer ring holder (49 0839 445)
between the fourth synchronizer ring and the synchro-
mesh gear on the main drive shaft.

22. Position the counter shaft front bearing and the
rear bearing in their respective bearing bore, and press
them in by using a press.

23. Install the snap ring to secure the front bearing.
24. Install the counter reverse gear to the rear end
of the counter shaft and secure it with the snap ring.
25. Install the reverse idler gear shaft to the trans-
mission case.

26. Install the bearing cover plate to the transmission
case and tighten the attaching bolts.

27, Install the reverse gear with the key to the main
shaft. Tighten the main shaft lock nut to 21.0 ~ 25.0
m-kg {151.0 ~ 180.0 ft-Ib), by using the holder (49
0259 440) and bend the tab of the lock washer.
28. Slide the first-and-second shift rod into the case
from the rear of the case. Secure the first-and-second
shift fork to the shift rod with the lock bolt.

29, Place the shift rod in neutral position.

Insert the shift interdock pin into the case with the
shift inter-lock pin installer (49 0862 350).

49 0862 350

Fig, 7—30 Shift inter-lock pin installer

49 0862 350

Fig. 7—31 Inserting shift inter-lock pin

30. Slide the third-and-fourth shift rod into the case
from the rear of the case. Secure the third-and-fourth
shift fork to the shift rod with the lock bolt.

7:11

Fig. 7—32 Securing shift fork

Fig, 7-2

31. Insert the shift inter-lock pin into the case by
using the installer (49 0862 350).

32. Slide the reverse shift rod with the reverse idler
gear into the case from the rear of the case. Secure
the reverse shift fork to the shift rod with the lock
bolt.

33. Position the three detent balls and three springs
into the case and install the spring cap bolts.

34. Place the third-and-fourth clutch sleeve in the
third gear.

35. Check the clearance between the synchronizer
key and the exposed edge of the synchronizer ring
with a feeler gauge. This measurement should be
0.66 ~ 2.0 mm (0.026 ~ 0.079 in). If the measure-
ment is greater than 2.0 mm (0.079 in), the syn-
chronizer key could pop out of position.

If the measurement exceeds 2.0 mm (0.079 in), ex-
change the thrust washer (selective fit). The thrust
washers are available as in the following table.

2.5 mm (0.098 in)
30 mm (0.118 in)

3.5 mm (0.138 in)

0.66-~2,0mm
(0.026~0.079in.}

‘/

— i -
% Synchronizer key

Synchronizer ring

Fig. 7—33 Checking clearance

36. Install the two blind covers and gaskets to the
case and tighten the attaching nuts.

37. Install the lock ball, speedometer drive gear and
snap ring to the main shaft from the rear of the
main shaft.
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Fig. 7—34 Installing drive gear

38. Insert the gearshift control lever through the holes
from the front of the extension housing. Position
the woodruff key in place and slide the gearshift
control lever end to the pearshift control lever. Se-
cure the lever end to the control lever with the bolt.
39. Install the neutral switch to the extension housing
and tighten the switch. (U.S.A. & Canada vehicles only)
40. Position the spring and friction piece in the ex-
tension housing and tighten the spring cap bolt to
the extension housing.

Spring Friction

piece

<)

Fig. 7—-35 Friction piece

41. Install the back-up lamp switch to the extension
housing and tighten the switch.

42. Insert the speedometer driven gear assembly to
the extension housing and secure it with the bolt
and lock plate.

43, Place the gasket on the rear of the transmission
case and position the extension housing on the trans-
mission case with the gearshift control lever end laid
down to the left as far as it will go. Tighten the
attaching nuts.

Fig. 7—36 Installing extension housing

44. Check to ensure that the gearshift control lever
operates properly.

45. Install the transmission under cover to the case
and tighten the attaching bolts.

46. Insert the select lock spindle and spring from
the inside of the gearshift lever retainer. Position the
lock ball and spring in alignment with the select
lock spindle and tighten the spring cap bolt.

[

& =20

o |
&

Fig. 7—37 Gearshift lever retainer

1. Retainer 4. Spring cap bolt
2. Locking ball 5. Spring
3. Spring 6. Select lock spindle

47. Position the gasket and geamshift lever retainer to
the extension housing, and tighten the attaching bolts.
48. Check the bearing end play as follows :

Measure the depth of the main drive shaft bearing
bore in the clutch housing using a depth gauge. Then,
measure the bearing height. The difference between
two measurements indicates the required thickness of

- the adjusting shim. The standard end play is 0 ~ 0.1

mm (0 ~ 0.0039 in). If necessary, select and use the
properly sized shim.
The shims are available in the following thickness :

0.1 mm (0.0039 in)

0.3 mm’ (0.0118 in)

ﬁ §

q |
"




Fig. 7—39 Measuring bearing height

49, Apply lubricant to the lip of the oil seal in the
clutch housing.

50. Place the gasket on the front side of the case
and install the clutch housing to the case. Tighten
the attaching nuts.

51. Install the release bearing, release fork and release
fork boot to the clutch housing.

7—G, TRANSMISSION INSTALLATION
Follow the removal procedures in the reverse order.

Note :

(a) Apply a thin coat of grease to the splines of the
main drive shaft.

(b) Use the clutch disc centering tool (49 0813
310) to align the splines of the main drive shaft
and clutch disc.

(c) Fill the transmission case with lubricant until the
lubricant overflows from the level hole.

SPECIAL TOOLS

.49 0839 425A
49 0259 440
49 0839 445
49 0862 350
49 0813 310

Bearing puller

Main shaft holder
Synchronizer ring holder
Shift inter-lock pin installer
Clutch disc centering tool
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DESCRIPTION 6. Remove the bolts that attach the propeller shaft
The propeller shaft assembly consists of the tubular to the companion flange of the rear axle.

piece of steel, center support bearing, universal joints
and yokes. The rear end of the propeller shaft is
attached to the companion flange of the rear axle
through the universal joints and the front end is
attached to the main shaft of the transmission by
means of the splined slip yoke, which permits fore
and aft movement of the propeller shalt whenever
the rear axle moves up and down.

The center of the propeller shaft is supported by the
bearing attached to the under body.

The universal joints are lubricated for life, so do not
require lubricating.

8—A. PROPELLER SHAFT

8—A—1. Propeller Shaft Removal

1. Raise the rear end of the vehicle and support
with stands.

2. Remove the bolts and screws attaching the heat
insulators to the exhaust front pipe, and remove the
heat insulators.

3. Disconnect the exhaust front pipe flange from the
exhaust manifold by removing the nuts.

Disconnect the exhaust front pipe from the brackets
by removing the bolts and nuts.

Remove the bolts and nuts attaching the front pipe
flange to the main silencer, and remove the exhaust
front pipe.

4. Remove the holts attaching the heal insalator to
the underbody and remove the heat insulator.

5. Mark the companion flange of the rear axle and
the propeller shaft so they can be reinstalled in i S
their original position. Fig. 8—2 Removing center bearing attaching bolts

Fig. 8—3 Propeller shaft
components

1. Slip yoke

Snap ring

Spider

Front shaft

Qil seal

Center bearing
Center bearing support
0il seal

Snap ring
. Yoke

. Lock nut and washer
. Bolt

. Bracket

. Rear shaft

. Bolt and washer

. Yoke

— e
Ch ot — D 200 bW

—
=)




7. Remove the center bearing attaching bolts.

8. Lower the rear of the shaft and slide rearward.
9. Install the mainshaft holder (49 0259 440) into the
extension housing to prevent lubricant from running
out of the housing.

Fig. 8—4 Mainshaft holder

10. Mark the mating parts of the yokes and propeller
shafts.
I1. Remove the universal joints, as described in Par.
8—B.

Fig. 8—5 Removing snap ring

49 0259 460A |

Fig. 8—6 Removing bearing cup

12. Remove the nut attaching the yoke and bearing
to the front propeller shaft. Remove the yoke and
bearing support.

Note :
Do not remove the oil seals and bearing from the
support unless they are defective.

A . 20cm-gr/4,000rpm
B : 12.5cm-gr/4,000rpm
C : 20cm-gr/4,000rpm

|
B

Fig. 8—8 Propeller shaft

1. Slip yoke 5. Front shaft

2. Front universal joint 6. Center bearing support
3. Bearing 7. Snap ring

4. Oil sea! E. Yoke

9. Nut 13. Yoke
10. Center universal joint
11. Rear universal joint
12. Keat shait

14. Snap ring
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8—A—2. Checking Propeller Shaft

1. Using a dial indicator, check the run-out at each
end and in middle of the shaft. The shaft run-out
should not exceed 0.4 mm (0.0157 in) at any one
point.

Fig. 8—9 Checking propeller shaft run-out

2. Check the shaft for dynamic unbalance. If it
is not within specifications (See Fig. 8-8), correct
or replace the propeller shaft. Excessive unbalance
of the shaft causes vibration and noise.

3. Check the center bearing for wear, looseness or
any damage.

4, Check the fit of the spider and bearing. If this
clearance is more than 0.2 mm (0.0079 in), replace
the universal joint.

Note :

As the looseness on the front universal joint may
cause the increase of the unbalance, resulting the
seizure of the extension housing bush, the front uni-
versal joint and propeller shaft should be replaced
as an assembly. But, if the unbalance of the shaft
assembly can be checked and corrected within the
specifications, the universal joint only may be replaced.

8—A—3. Propeller Shaft Installation
Follow the removal procedures in the reverse order.

Note :
Tighten the lock nut (yoke to front shaft) to 16.0
~ 18.0 mkg (116 ~ 130 ft-lb).

‘(',P»

8—B. UNIVERSAL JOINT

8—B—1. Universal Joint Removal

1. Remove the propeller shaft from the vehicle as
described in Par. 8—A—1 on page 8—1.
2. Mark both yoke and shaft so that the units may

be reassembled in their original position in order

to maintain the original balance.

Fig. 8—11 Applying marks

3. Remove the snap rings that secure the bearings
in the yoke.

Fig. 8—12 Removing snap ring

4. Position the universal joint replacer (49 0259 460A)
as shown in Fig. 8—13 and screw in the center bolt
until the bearing cup protrudes approximately 8 mm
(0.32in) out of the yoke.

Fig. 8—13 Removing bearing cup



5. Loosen the center bolt and install the spacer
between the yoke and. the spider as shown in Fig. 8—14.

=

Fig. 8—14 Installing spacer

6. Screw in the center bolt until the bearing cup
comes out of the yoke.

7. Remove the replacer and remove the bearing cup.
8. Remove the yoke and spider assembly as shown
in Fig. 8-15.

Fig. 8—15 Removing yoke and spider assembly

9. Position the replacer on the yoke as shown in
Fig. 816 and remove the bearing cup in the same
manner.

S

Fig. 8—16 Removing bearing cup

10, Remove the spider from the yoke

-

8—B—2. Checking Universal Joint

1. Check the spider journals for rust and wear.

2. Measure the diameter of the spider. If the wear
of the spider exceeds 0.1 mm (0.0039 in), replace with
a new one. The standard diameter is 16.55 mm
(0.6516 in).

Note :
The spider and bearing cup are serviced as an assembly
only.

Fig. 8—17 Measuring spider diameter

3. Check the seal for weakness or damage.
4. Check the needle rollers and the bearing cup for
wear or damage.

8—B—3. Universal Joint Installation

1. Pack the wall of the bearing cup with grease, then
assemble the ncedle rollers into the bearing cup and
assemble the seal onto the bearing cup.

2. Install the bearing cup assembly and the spider onto
one end of the bearing cup bore on the yoke, then
install the spider onto the yoke.

Fig. 8—18 Installing spider

3. Install the bearing cup assembly onto the other
end of the bhearing cup bore on the yoke.

8. 4



the bearing cups in the yoke. The snap rings are
available in the following thicknesses :

1.22 mm (0.0480 in) 1.32 mm (0.0520 in)
1.24 mm (0.0488 in) 1.34 mm (0.0528 in)
1.26 mm (0.0496 in) 1.36 mm (0.0535 in)
1.28 mm (0.0504 in) 1.38 mm_(0.0543 in)
1.30 mm (0.0512 in)

Note :
Use the same-thickness snap rings for both sides to
assure good’ centering of the yoke to the spider.

Fig. 8—19 Installing bearing cup assembly

5. Install the yoke and spider assembly onto the
Using the replacer (49 0259 4604), press the bearing propeller shaft.
cup assembly into the yoke while guiding the spider
into the bearing cup assembly until the snap ring can
be installed.

.
g k
£:
éé_

o . o T

Fig. 8—22 Installing yoke and spider assembly

] 6. Install the bearing cup assembly and snap ring as
Fig. 8—20 Installing bearing cup instructed above.

4. Select the snap ring to give a suitable slight drag
fit (not binding) and install the snap rings to secure

Fig. 8—-23 Installing bearing cup

~ T - : 7. Install the propeller shaft, as described in Par.
Fig. 8—21 Installing snap ring ' 8—A-3.

SPECIAL TOOLS

49 0259 440 Mainshaft holder 49 0259 460A Universal joint replacer
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DESCRIPTION

RX-4 is equipped with a semi-floating type rear axle
with a hypoid ring gear and pinion set. The final
reduction ratfio is 3.900.

9-A. REAR AXLE SHAFT

9—-A—1. Removing Rear Axle Shaft

1. Raise the rear end of the vehicle and support the
rear axle housing with stands.

2. Remove the rear wheel and brake drum.

3. Remove the center cap adapter from the axle shaft

flange.
4. Remove the brake shoe assembly, as detailed in
Par. 11-F-1.

5. Remove the bolts holding the brake backing plate
and hearing retainer to the axle housing.

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

190259 631 .

Fig. 9-1 I{cmovmg rear axle shaft

7. Remove the oil seal from the axle housing, if
NECESSATY .

9-—-A—2. Replacing Axle Shaft Bearing
I. Remove the rear axle shaft assembly as described
in Par. 9 A 1,

Fig. 9—2 DBearing replacer

1. Rear axle shaft 4. Spacer
2. Collar 5. Retainer
3. Bearing

2. Using the bearing remover set (49 1011 745),
support the spacer and press the axle shaft out of
the cobar and bearing, as shown in Fig. 9-3.

49 1011 745

49 1011 745

N

Fig. 9—3 Removing bearing and collar

Note:

In case the pressure necessary to press out the axle
shaft exceeds 10 tons (22,0001b) or if the bearing
remover set is not available, grind off the part of
bearing retaining collar and cut it with the use of a
chisel, as shown in Fig. 9-4, taking care not to
damage the axle shaft.

F|g 9-4 Cuttmg bearing retaining collar

3. Remove the bearing retainer from the axle shaft.
4. Clean all parts and check the condition of the
collar, spacer and axle shaft.

5. Install the bearing retainer and spacer onto the axle
shaft.

6. Position the bearing 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 shoulder
of the shaft.

7. Press the bearing retaining collar onto the axle shaft
using the bearing replacer (49 1011 745) until it is
firm contact with the bearing inner race,
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49 1011 745

Fig. 9—5 Installing bearing retaining collar

Note:

If the bearing retaining collar is press-fitted with
less than 2.5 tons (5,5001b), replace the collar with
a new one.

9-A-—-3. Installing Rear Axle Shaft

1. Apply grease to the oil seal located in the axle
housing.

2. Check the rear axle shaft end play as follows:.
Install the backing plate with gasket temporarily and
measure the depth of the bearing seat in the axle
housing using a depth gauge as shown in Fig. 9-6.
Then, measure the width of bearing outer race. The
difference between the two measurements indicates
the required thickness of the shims.

The maximum permissible end play is 0.1 mm (0.004
in). Shims are available in thickness of 0.1 mm and
04 mm (0.004 in and 0.016 in).

Fig. 9—7 Measuring width of bearing outer race

Fig. 9—8 End play
A: Bearing end play

1. Brake backing plate 4. Adjusting shim
2. Gasket 5. Bearing
3. Bearing retainer 6. Rear axle housing

3. Remove the brake backing plate.

4. Apply a thin coat of sealer to both sides of the
shims.

5. Position the shims and brake backing plate in
place. Then, install the bearing retainer and axle
shaft assembly with gaskel and tighten the bolts.

6. Install the bruke shoe assembly.

7. Install the brauke drum, center cap adapter and
wheel.

Fig. 9—9 Rear axle shaft

Rear axle shaft
Bearing retainer
Gasket

Shim

Spacer

Bearing
Bearing collar
Oil seal

R R
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9-B. REAR AXLE REMOVAL

1. Jack up the vehicle until the rear wheels are clear
of the ground.

2. Drain the oil by removing the drain plug. Reinstall
the drain plug after all oil is out. (As the plug is
magnetic, it should be cleaned.)

3. Remove the rear axle shafts, referring to Par.
9—A-1.

4. Mark the companion flange and propeller shaft for
correct reassembly, then disconnect the propeller shaft.
5. Remove the nuts supporting the rear axle to the
rear axle housing and remove the rear axle.

9-C. REAR AXLE DISASSEMBLY
9—C—1. Removing Differential

. Mount the rear axle on the stand (49 0164 550D
and 49 0223 561},

Fig. 9—10 Stand for rear axle

2. Apply identilication punch marks on the carrier,
differential bearing cap, and adjuster for reassembly

purpose.

Fig. 9—-11 Applving identification muarks

3. Remove the adjuster lock plates.

4, Loosen the bearing cap attaching bolts and back
off the adjuster slightly with the spanner (49 0259
720) to relieve differential bearing preload.

Remove the bearing caps and adjusters.

9.3

5. Remove the differential assembly together with the
bearing outer races. Make certain that each bearing
outer race remains with its respective bearing.

Fig. 9—12 Removing differential assembly

9—-C—2. Disassembling Differential

1. If the bearing replacement is necessary, remove the
bearings from the differential gear case with a suitable
puller.

Fig. 9-13 Removing bearing

2. Remove the bolts and washers that attach the ring
gear to the gear case. Remove the ring gear.

el

Fig. 9—14 Removing ring gear

3. Separate the differential case halves by removing
the bolts.
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4. Remove the side gears, thrust washers, pinion gears
and spider.

9—-C—3. Removing Drive Pinion
1. Hold the companion flange with the holder (49
0259 710A) and remove the drive pinion nut.

49 0259 710A

Fig. 9—17 Loosening pinion nut

2. Remove the companion flange.

3. Remove the drive pinion and rear bearing from the
carrier. If necessary, tap the pinion out with a plastic
hammer, while being careful 10 guide the pinion with
hand te avoid damage.

4. Remove the oil seal and the front bearing.

o

i

qo
Fig. 9—18 Rear axle cross section

1. Spacer 7. Companion flange 13. Differential bearing 19. Bolt
2. Pinion rear bearing 8. Pinion nut 14. Bolt 20. Spider
3. Differential carrier 9. Washer 15. Washer 21. Pinion gear
4, Drive pinion 10. Pinion oil seal 16. Gear case 22, Ring gear
5. Pinion front bearing 11. Nut lock 17. Side gear 23. Bolt
&. Collapsible spacer 12. Adjuster 18, Thrust washer
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9-D. REAR AXLE INSPECTION

9—-D—1. Checking Drive Pinion and Ring Gear
Check the drive pinion for damaged or excessively
worn teeth, damaged bearing journals and splines.
Inspect the ring gear for worn or chipped teeth.
It any of above conditions is found, replace both
drive pinion and ring gear as they ure available only
in set.

9-D-2. Checking Differential Gears

Inspect the diffvrential side gears and pinion gears
for cracks, chipped teeth or any damage. Replace the
side gears, pinion gears or thrust washers if necessary.
Check the clearance hetween the pinion gear and shaft.
[ cxcessive clearance is found due to wear, replace
with new parts.

Check the spline fit ol the side gear and rear axle
shaft. If excessive clearance is found, replace the side
gear or rear axle shaft.

9-D—3. Checking Bearings

Inspect the differential bearings and pinion bearings
for wear, flaking or any damage. If inspection reveals
that either bearing cones or outer race are unfit for
further service, replace the bearing.

9—D—4. Replacing Pinion Bearing Outer Race

If it becomes necessary to replace the pinion bearing
outer race(s), proceed as follows:

1. Remove the old outer race from the carrier by
using a drift in slots provided for this purpose.

'ohﬂg}f

Fig. 9—19 Removing pinion bearing outer race

2. Install a new outer race into the carrier.

Fig. 9=20

Rear axle components
Companion flange
Oil scal

Front bearing
Collapsible spacer
Carrier

Bearing cap
Adjuster lock plate
Adjuster
Ditferential bearing
. Thrust washer

. Side gear

. Pinion gear

. Spider

. Rear bearing

. Spacer

. Drive pinion

. Ring gear

. Gear case

HM_H_._.HH ,
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—
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9—D-5. Checking Collapsible Spacer

Measure the length of the collapsible spacer with a
micrometer. The standard length is 59 £ 0.15 mm
(2.3229 £ 0.0059 in).

I~ 59-£0.15mm ‘
1 (2.322940.005%in)

Fig. 9—21 Collapsible spacer

9—-D—6. Checking Qil Seal
Check the oil seal for wear or damage. If there is
any possibility of oil leakage, replace the oil seal.

9—D-—7. Checking Companion Flange

Check the companion flange for cracks, worn splines,
or rough oil seal contacting surface. Repair or replace
the companion flange if necessary.

9-E. REAR AXLE ASSEMBLY

9—E—1. Adjusting Drive Pinion

The drive pinion should be correctly positioned in
relation Lo the ring gear by the use of spacer which
is placed between the drive pinion and the pinion rear
beanng.

To adjust the drive pinion position, use the special
gauge (49 0727 570 and 49 0305 555) and proceed
as follows:

1. Install the dial indicator to the gauge body. Place
the gauge body on the surface plate as shown in Fig.
9-22 and lock the dial indicator by the screw so
that the needle is pointing toward 1 to 3 mm.
Then, set the reading to “Zero” by turning the outer
ring of the indicator.

Fig. 9—=22 ZERO setting

2. Make certain that the differential bearing support
bores are free of dirt and burrs.

3. Install the pinion and bearing model (49 1029 572)
together with & spacer into the carrier,

Fig. 9-23 Installing pinion and bearing model

4. Place the gauge block on the pinion and carefully
place the gauge body adjusted in Step 1 on the gauge
block so that the feeler of the indicator comes in
contact with the lowesl portion of the differential
bearing support bore.

49 0727 570

Fig. 9—24 Measuring pinion height

5. Record the number of hundredths dial indicator

moves in a “+7 (plus) or “—" (minus) direction from

zero. Remove the gauge body and dial indicator

from the carrier and check zero setting on the surface

plate to make sure this setting was not disturbed by

handling.

6. In order to compensate for all of the machining

variables, the pinion has a plus or minus reading

recorded in hundredth millimeters on the rear face

of the pinion.

(a) If the pinion is marked “+” (plus), subtract the

amount specilicd on the pinion.

(b) If the pinion is marked “-"" (minus), add the

amount specificd on the pinion.

7. Place the bearing model and the rear pinion bearing

on the surface plate and compare their heights as

shown in Fig. 9-25.

(a) If the bearing is higher than the model, subtract

the amount equivalent to the difference.

(b) If the bearing is lower than the model, add the

amount equivalent to the difference.

8. Finally select the correct pinion spacer to be used

during pinion assembly by adding or subtracting the
9:6



Fig. 9—25 Measuring bearing height

amount determined in Step 5, 6 and 7 from the
thickness of the spacer used in Step 3.
The spacers are available in the following thickness:

Identification mark Thickness
52 . 3.52mm (0.1386 in)
5§ 3.55mm (0.1395 in)
58 3.58 mm (0.1409 in)
61 3.61 mm (0.1421 in)
64 3.64 mm (0.1433 in)
67 3.67 mm (0.1445 in)
70 3. 70 mm (0.1457 in)
73 3.73mm (0.1469 in)

9. Position the correct spacer on the pinion and install
the rear pinion bearing.

9_E-—2. Adjusting Pinion Bearing Preload
1. Position the pinion assembly in the carrier and
install the collapsible spacer as shown in Fig. 9-26.

Fig. 9--26 Installing pinion and collapsible spacer

2. Place the front pinion bearing in position on the
pinion. Hold the pinion fully forwaid and drive the
pinion bearing over the pinion until seated.

3. Apply gear lubricant to the lip of the pinion oil
seal and install the pinion oil seal into the carrier.
4, Install the companion [lange on the pmion by
tapping with a soft hammer.

5. Install the pinion washer and nut. Before tightening
the nut (When the pinion preload is Zero), check the

9:7

drag by the oil seal by using a torque wrench.
6. Tighten the pinion nut to 14 m-kg (101 ftIb) and
check the preload as shown in Fig. 9-27.

i A\
Fig. 9—27 Checking pinion bearing preload

Note:

After preload has been checked, final tightening
should be done very cautiously.

The pinion nut should be further tightened only a
little at a time and preload should be checked after
each slight amount of tightening. Exceeding preload
specifications will compress the collapsible spacer too
far and requires its replacement. The maximum
tightening torque of the nut is 20 m-kg (144 ft-lb).

If the specified preload is not obtained after tighten-
ing the nut to the permissible maximum tightening
torque, replace the collapsible spacer with a new
one,

7. While observing the proceeding caution, carefully
set the preload drag at 9 to 14 em-kg (7.8 to 12.2
in-Ib) plus the oil seal drag determined in Step 5.

Note:

If the preload is measured by using a spring scale
at the bolt hole of the companion flange, the reading
should be 2.1 ~ 3.3kg (4.6 ~ 7.31b).

9—E—3. Assemhling Differential
1. Install the thrust washer on cach differential side
gears and install these in the gear case.

Fig. 9--28 Installing thrust washer
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2. Fit the pinion gears onto the spider and install 5. Install the ring gear to the case and torque the
the spider into the differential case. bolts to 9.0 ~ 11.0 m-kg (65 ~ 79 ft-Ib).
' _ ) _ 6. Install each differential bearing to the gear case.
(’ s ' 7. Install the differential bearing outer races to their
respective bearings.

9—E—4. Installing Differential

1. Place the differential gear assembly in the carrier.
making ensure that the marks on the face of the
pinion and ring gear tooth are in alignment.

Fig. 9-29 Installing differential gears

3. Align the identification marks as shown in Fig.
9-30 and secure the case halves together with bolts,
Torque the bolts to 25 ~ 3.0 m-kg (18 ~ 21 ft-lb).

Fig. 9--32 Installing differential assembly

2. Note the identification marks on the adjusters and
install each to its respective side.

Fig. 930 Identification marks

4. Check the backlash of the side gear and the
pinion gear. The backlash should be less than 0.1
mm {0.004 in).

If it is exceeds 0.1 mm {0.004 in), adjust with the
thrust washers.

The following thrust washers are available:

[dentification mark Thickness
' 0 2.0 mm (0.0787 in) Fig. 9--33 Installing adjuster
1 2.1 mm (0.0827 in) )
2 2.2 mm (0.0866 in) 3. Install the differential bearing caps making sure that

the identification 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)
until the bearings are properly positioned in their
respective outer races and the end play is eliminated
with some backlash existing between the ring gear
and drive pinion.

. 5. Slightly tighten one of the bearing cap bolis on
cach side and adjust the backlash, as instructed in the
following paragraph.

9—E—5. Adjusting Backlash

I. Secure a dial indicator to the carrier flange so that
W . b the feeler comes in conatet at right angles with one
Fig, 9—31 Tightening ring gear bolts of the ring gear teeth,

9:8
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2. Check the backlash between the ring gear and drive
pinion. With the spanner (49 0259 720), turn both
bearing adjusters cqually until the backlash becomes
0.17 to 0.19 mm (0.0067 to 0.0075 in).

Fig. 9—34 Adjusting backlash

3. The preload on the differential bearings is obtained

by tightening the adjusters. Tighten the adjusters

until the distance between both pilot sections on the

hearing caps becomes 185.428 ~ 185.5mm (7.3004
7.3033in), as shown in Fig. 9-35.

Fig. 9—35 Adjusting bearing preload (case spread)

Note:
When adjusting the preload, care must be taken not
to affect the backlash of the drive pinion and ring
gear.

4. Tighten the bearing cap bolts to a torque of 3.2
~ 4.7 m-kg (23 ~ 34 ft-lb).

S. Install the adjuster lock plates on the bearing caps
to prevent the adjusters from loosening.

6. Check the tooth contact of the ring gear and pinion
by applying a thin coat of red lead on both sides of
about six or eight of ring gear teeth and rotating
the ring gedr few times to and fro.

If the pinion position and backlash have been correctly
set, the contact pattern should be as shown in Fig.
9-36.

Fig. 9—36 Correct tooth contact

9—F. REAR AXLE INSTALLATION

1. Clean the sealing surface of the carrier and the
housing. No gesket is required.

2. Apply oil resistant sealer to the surfaces.

3. Position the carrier to the housing.

4. Install the nuts and torque them to 2.3 ~ 2.7
m-kg (17 ~ 19 ft-lb).

5, Connect the propeller shaft following the markings
closely to prevent any out of balance condition.
Torque the bolts to 3.6 ~ 3.8 mkg (25 ~ 27 ft-Ib).
6. Install the axle shafts, drums and wheels.

7. Fill the axle with the correct grade and quantity
of lubricant.

8. Lower the vehicle.

SPECIAL TOOLS
49 0223 630A Rear axle shaft puller ,[ 49 0259 720 Backlash adjusting spanner
49" 0259 631 Attachment (for puller) 49 0259 710A Companion flange holding tool
49 1011 745 " Bearing remover set 49 0727 570 Pinion adjusting gauge
49 0164 550D Rear axle stand 49 0305 555 Gauge block
49 0223 561 Attachment (for stand) 49 1029 572 Bearing model

Note:

1. If the engine stand (49 0107 680A) is available,
this can be used together with the attachment (49
0419 561) as a rear axle stand.

2. To adjust the pinion position, the gauge (49 0180
570) can also be used.
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DESCRIPTION

The steering system consists of the steering gear,
steering column, steering lock assembly, steering wheel
and steering linkage. The steering lock assembly is
installed at the upper portion of the steering column
shaft and at the lower section is provided with a
flexible coupling yoke utilizing a two-joint steering
column shaft mechanism and also a collapsible type
column shaft is utilized. The steering gear is of a
recirculating ball nut type and the steering gear ratio
varies from 180 : 1 to 200 : 1, according to the
turning angle of the sector shaft. Therefore, this
steering gear provides easy steering.

The steering linkage consists of the pitman arm, center
link (pitman arm to idler arm), idler arm and bracket
assembly, and tie-rods.

The steering linkage ball joints and idler arm are
filed with lithium grease and are sealed completely
which require no lubrication service.

The toe-in, camber and caster can be adjusted.

10—-A. STEERING WHEEL

10—A—1. Checking Steering Wheel Play

The steering wheel play should be 5 ~ 20 mm (0.20
~ 0.79 in). With the front wheels on the ground
and in the straight ahead position, move the steering

wheel in both directions without moving the front
wheels,

If excessive play is found, the following points should
be carefully checked.

1. Fit of the ball joints of the steering linkage

2. Looseness of the wheel bearings

3. Backlash between the sector gear and ball nut

10—A—2. Steering Wheel Removal

1. Pull the steering wheel center cap toward the top
of the wheel,

2. Punch the mating marks on the steering wheel
hub and the column shaft.

3. Remove the steering wheel attaching nut and then
remove the steering wheel assembly,

Note:
Do not use any hammer for removal and never
pound on the column shaft.

10—-A—-3. Steering Wheel Inspection

1. Cracks and damage of the steering wheel

2. 'Damage of the cap, set plate, terminal, wheel
core cover, under cover, horn lever and spring.

3. Cracks and damage of the horn button

10—A—4. Steering Wheel Installation
Follow the removal procedures in the reverse order.

Fig. 10—1 Steering assembly

1. Flexible coupling yoke
2. Steering gear housing
3. Set plate

10:1

4. Gasket
5. Idler arm
6. Steering wheel

7. Steering column shaft
8. Retaining ring
9. Bush




10—-B. STEERING GEAR

10—B—1. Steering Gear Removal

1. Raise the front end of the vehicle and support
with stands.

2. Remove the front wheel. .

3. Remove the cotter pin and castellated nut attach-
ing the center link to the pitman arm.

4. Disconnect the center link from the pitman arm
with the ball joint puller (49 0118 850C).

Fig. 10—2 Disconnecting center link

5. Remove the bolt securing the flexible coupling
yoke to the worm shaft.

6. Remove the speedometer cable from the clips attach-
ed to the steering gear housing and the power brake unit.
(Left hand drive vehicles only)

7. Remove the bolts and nuts retaining the steering
gear housing to the body. At this point, check for
the possible presence of aligning shim between the
gear housing and the body.

Fig. 10—3 Removing bolt

Fig. 10—4 Removing steering gear housing

8. Remove the gear housing assembly and aligning
shim and lower the vehicle.

Fig. 10—5 Steering wheel components

1. Under cover 7. Condenser

2. Supporter 8. Horn lever

3. Earth plate 9. Lever shaft

4. Insulation 10. Spring

5. Lever support 11. Insulation

£. Check coil 12. Wheel core cover

13. Terminal 19. Insulator
14. Cover 20. Set plate
15. Steering wheel 21. Cap

16. Horn button 22. Spring cap
17. Earth plate 23. Center cap
18. Sprine 24, Emblem

10:2
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10—B—2. Steering Gear Disassembly

1. Drain lubricant from the gear housing by removing
the plug.

2. Remove the nut attaching the pitman arm and
remove the pitman arm with the pitman arm puller
(49 0223 695B), as shown in Fig. 10-6.

Fig. 10—6 Removing pitman arm

3. Remove the bolts that attach the side cover to
the gear housing and loosen the sector shaft adjusting
screw lock nut, then remove the seclor shaft side
cover screwing in the sector shaft adjusting screw.
4. Remove the sector shaft adjusting screw and shim
from the slot at the end of the sector shaft.

5. Remove the sector shaft from the gear housing.

Fig. 10—7 Removing sector shaft

6. Remove the bolts that attach the end cover to
the gear housing and remove the end cover and
shims.

7. Remove the worm shaft and ball nut assembly -
from the gear housing.

8. Remove the oil seal from the gear housing, if
necessary.

10—-B—3. Steering Gear Inspection

1. Check the operation of the ball nut assembly on
the worm shaft. If the ball nut does not travel
smoothly and freely on the worm shaft and there is
roughness, the ball nut and worm shaft assembly
should be replaced.

Fig. 10—8 Steering
gear cross section
1. Sector shaft

2. Steering gear
housing

Qil seal

Thrust washer
Adjusting screw
Plug

Gasket
Side cover
9. Adjusting shim

[N VN

10. End cover

11. Oil seal

12. Worm shaft and
ball nut assem-
bly

10:3
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Note:
The worm shaft and ball nut are serviced as an

assembly only.

Fig. 10—9 Worm shaft and ball nut assembly

2, Check the worm bearings and cups for wear or
any damage. If defective, replace with new ones.

3. Check the sector shaft for wear or damage at
the -gear surface.

4. Check the oil seal for wear, flaw, or any damage.
If there is any possibility of oil leakage, replace the
oil seal.

10—B—4. Steering Gear Assembly

1. Install the oil seal to the gear housing.

2. Insert the worm shaft and ball nut assembly into
the gear housing.

3. Install the end cover and the bearing preload
adjusting shims to the gear housing and tighten the
end cover attaching bolts to 1.6 ~ 2.3 m-kg (12.0
~ 17.0 ftlb).

Fig. 10—10 Installing end cover and adjusting shim

4. Adjust the bearing preload. To check the prel-
oad, attach the preload checking tool (49 0180
510A) onto the worm shaft and connect a pull
scale to the preload checking tool. Pull the scale
gradually, and read the scale keeping the worm shaft
rotating. If the reading is less than 0.1 kg (0.22 Ib),
reduce the shim, and add the shim if the preload
is more than 0.4 kg (0.88 Ib).

The following shims are available.

0.100 mm (0.004 in)
0.200 mm (0.008 in)

0.050 mm (0.002 in)
0.07% mm {0.003 in)

49 0180 510

\

Fig. 10—11 Checking bearing preload

5. Insert the sector shaft into the gear housing, being
careful not to damage the oil seal, and ensuring
that the center of the sector gear is in alignment
with the center of the worm gear as shown in Fig.
1012,

Fig. 10—12 Position of sector gear and worm gear

6. Install the sector shaft adjusting screw into the
slot at the end of the sector shaft. Check the end
clearance between the sector shaft and adjusting screw
with a feeler pauge and adjust this clearance to 0
~ 0.1 mm (0 ~ 0.004 in) by inserting appropriate
thrust washer.

The thrust washers are available in the following
four thicknesses :

1.95 mm (0.077 in)
2.00 mm (0.079 in)

205 mm {0.081 in)
2.10 mm (0.083 in)

Fig. 10=13 Checking end clearance
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7. Place the side cover and the gasket onto the
sector shaft adjusting screw and tum the adjusting
screw until the side cover is screwed into proper
position. Install the side cover attaching bolts and
tighten the bolts.

o

Fig. 10—14 Installing side cover

8. Install the pitman arnm onto the sector shaft, alig-
ning the identification marks of the pitman arm and
sector shaft. Install the pitman arm attaching nut
and tighten the nut to 15.0 ~ 18.0 m-kg (108.0
~ 130.0 ft-Ib).

Fig. 10—-15 Installing pitman arm

Identification marks

/ ldentification marks

<)

oy

Sector shaft

Pitman arm

Fig. 10—16 Identification marks
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9. Adjust the backlash between the worm gear and
sector shaft gear. To adjust the backlash, position
the sector shaft at the center of the worm gear,
then, gradually screw in or out the sector shaft
adjusting screw until the backlash is obtained 0 mm
at the pitman arm end. Turn out the adjusting screw
so as to give 30 degrees (142 of a turn). Tighten
the adjusting screw lock nut, taking care not to
disturb the backlash. Rotate the worm shaft and
check to ensure that the sector shaft turns 40°
smoothly to the right and left.

Fig. 10—18 Adjusting backlash

10. Check the worm shaft rotating torque. To check,
attach the checking tool (49 0180 510A) onto the
worm shaft and connect a pull scale to the check-
ing tool. Pull the scale and check the worm shaft
rotating torque. If the rotating torque is less than
0.9 kg (1.981b} or more than 1.5kg (3.301b), re-
adjust the bearing preload.

10—B—-5. Steering Gear Installation
Follow the removal procedures in the reverse order.

Note :

(a) Align the steering worm shaft cut portion with the
flexible coupling yoke and install the steering gear hous-
ing to the body, and tighten the securing bolts and nuts.
(b) Place the shim in original position to obtain
proper shaft alignment.

(c) Fill the gear housing with gear lubricant.
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10—C. STEERING COLUMN SHAFT

10—C—1. Steering Column Shaft Remaval
I. Remove the bolt and clamp sccuring the flexible
coupling yoke to the column shaft.

2. Remove the steering wheel, as described in Par.
10—-A-2.

3. Remove the column covers.

4. Remove the bolts attaching the instrument frame
junction and remove the {rame junction,

5. Remove the steering lock assembly, as described

FOV®ENO LW

12.
13.
14.
15.
16.
17.
18.
19.
20.

Fig. 10-19 Steering gear
components
1.

Lock nut

Qil plug

Side cover
Thrust washer
Gasket
Adjusting screw
Adjusting “shim

. Steering gear housing

Qil seal

. Bearing
. Worm shaft and ball

nut assembly
Bearing

Sector shaft
Adjusting shim
End cover

Qil seal

Pitman arm

Dust seal set ring
Ball joint dust seal
Washer and nut

in Par. 15-D-6. Fig. 10—-22 Removing column shaft clamp

6. Remove the nuts attaching the column shaft clamp.
7. Remove the column shaft assembly toward the 10—-C—2. Steering Column Shaft Installation
interior, Follow the removal procedures in the reverse order.

10: 6
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Fig. 10—-23 Steering

column shaft and

flexible coupling yoke
1. Flexible coupling

yoke

Clamp

. Spring

. Dust seal

. Set cover

. Bush

Bolt

Bolt

Nut

Bush

Collapsible column
shaft

Bush

. Retaining ring

. Nut

et
SOV e N U AL

—_

10—D. STEERING LINKAGE

10—-D—1. Checking Ball Joint

1. Check the dust seal for wear, flaw or any damage.
If the dust seal is defective, this will allow entry
of water and dust, resulting in ball joint wear. Re-
place the dust seal if necessary.

2. The end play of the ball stud is preadjusted at
the factory to be from 0 ~ 0.25 mm (0 ~ 0.010 in).
If it exceeds 1.0 mm- (0.040 in), replace the ball
joint in its assembled form.

10—-D—2. ldler Arm

Left Hand Drive Vehicles

a. Checking idler arm

|. Raise the front end of the vehicle and support
with stand.

2. Remove the cotter pin and nut attaching the center
link at the idler arm.

3. Disconnect the center link from the idler arm
with the ball joint puller (49 0118 850C).

4. Check the revolving torque of the idler arm. To
check, install the nut to the idler pin.

Then, hook the pull scale at the idler pin and pull
the scale until the idler arm starts to turn.

The reading should be 0.1 ~ 3 kg (0.2 ~ 6.61b).
If it is less than 0.1kg (0.21b), replace the idler
arm in its assembled form.

5. Check the end play of the idler pin. If necessary
replace the idler arm assembly.

b. Removing idler arm
1. Raise the front end of the vehicle and support

with stands.
2. Remove the cotter pin and nut attaching the center

link at the idler arm.
3. Disconnect the center link: from the idler arm
with the ball joint puller (49 0118 850C).

10:7

4. Remove the bolts attaching the idler arm and re-
move the idler arm.

c. Installing idler arm
Follow the removal procedures in the reverse order.

Note:

a) Check the clearance between the idler arm edge
and the idler housing end as shown in Fig. 10-24.
The clearance should be 3.5~ 5.5 mm (0.14 ~ 0.27 in).
b) Tighten the idler arm attaching bolts to 4.4 ~ 5.5
m-kg (32.0 ~ 40.0 ft-Ib).

|
e [

I e _of.

Fig. 10- 24 Idler arm cross section

1. Grease plug 9. Idler arm
2. Plug 10. Insulator
3. Spring ‘11. End plate
4, Bracket 12. Shim

5. Idler housing 13. Bush

6. Bush 14. Dust seal
7. 0Oil seal 15. ldler pin
8. Insulator



Right Hand Drive Vehicles

a. Removing idler arm

1. Raise the front end of the vehicle and support
with stands.

2. Remove the cotter pin and nut attaching the center
link at the idler arm. .

3. Disconnect  the center link from the idler arm
with the ball joint puller (49 0118 850C).

4. Remove the bolts attaching the idler arm and re-
move the idler arm.

b. Disassembling idler arm

1. Hold the idler arm in a vise, protecting with alu-
minum plates, remove the cotter pin and remove the
bracket attaching nut.

2. Remove the washers, bushes and bracket,

2]

. Checking idler arm

. Inspect the bush for wear or damage.

. Check the end play of the ball stud. If necessary,
replace the idler arm assembly.

(D =

d. Assembling idler arm
Follow the disassembly procedures in the reverse order.

Note:
Apply grease to the bracket and bushes.

e. Installing idler arm
Follow the removal procedures in the reverse order.

Note:
Tighten the idler arm attaching bolts to 4.4 ~ 55

m-kg (32,0 ~ 40.0 ft-Ib).

Washer —————___ @]

Bracket

Bush

I.t “Bush

.‘. .-“
[ '! “Dust saal

"
. N
~ldler pin

Fig. 10—25 Idler arm cross section

10-D-3. Replacing Pitman Arm

1. Raise the front end of the vehicle and support
with stands.

2. Remove the cotter pin and castellated nut that
attach the steering center link to the pitman arm.
3. Disconnect the steering center link from the pit-
man arm with the ball joint puller (49 0118 850C).
4. Remove the pitman arm attaching nut.

5. Remove the pitman arm from the sector shaft
using the pitman arm puller (49 0223 695B).

6. Install the pitman arm onto the sector shaft,
aligning the identification marks of the pitman arm
and sector shaft.

7. Install the pitman arm attaching nut and tighten
the nut to 15.0 ~ 18.0 m-kg (108.0 ~ 130.0 ft-Ib).
8. Secure the steering center link to the pitman arm
with the castellated nut. Tighten the nut and install
the cotter pin.

Fig. 10—26 Steering
linkage components
(Left hand drive vehicles)
1. Plug

Adjusting shim
Idler arm bracket
Qil seal

Spring

Idler arm

Insulator

Dust seal set ring
9. Ball joint dust seal
10. Tie-rod end socket
11. Castellated nut

12, Cotter pin

13. Center link

14. Tie-rod

15. Lock nut

16. Tie-rod end socket

L




10

Note :
Always tighten the nut to the next castellation if
necessary to install the cotter pin.

10—D—4. Replacing Tie-rod

The tie-rod should be replaced, if it becomes worn
or damaged. Do not attempt to straighten the tie-
rod if damaged.

|. Raise the front end of the vehicle and support
with stands.

2. Remove the cotter pins and castellated nuts that
attach both tie-rod ends to the center link and steer-
ing knuckle.

3. Disconnect the tie-rod ends from the center link
and steering knuckle with the ball joint puller (49
0118 8§50C).

Fig. 10—27 Disconnecting tie-rod end

4, Remove the tie-red.

5. Secure the tie-rod to the center link and steering
knuckle with castellated nut. Tighten the nut and
install the cotter pin.

6. Check and, if necessary, adjust toe-in.

Note :
Whenever the tierod or ball joint is replaced, the
toe-in is reset.

10—D—5. Replacing Center Link

The center link connecting the pitman arm and
the idler arm should be replaced when damaged or
worn at the ball stud. Do not attempt to straighten
the center link if damaged.

1. Raise the front end of the vehicle and support
with stands.

2. Loosen the U-bolt nuts and remove the steering
damper bracket from the center link. (U.S.A. and
Canada vehicles only)

3. Remove the cotter pins and castellated nuts that
attach both tierod ends to the center link.

4. Disconnect the tie-rod ends from the center link
using the ball joint puller (49 0118 850C).

5. Remove the cotter pin and castellated nut attach-
ing the idler arm to the center link.

6. Remove the cotter pin and castellated nut attach-
ing the pitman arm to the center link.

7. Disconnect the pitman arm and idler arm from the
center link using the ball joint puller and remove
the center link.

8. Position the center link to the pitman arm and

Fig. 10—28 Steering
linkage components

(Right hand drive vchicles)
1. Dust seal set ring

2. Ball joint dust seal
3. Tierod cnd socket
4, Castellated nut

5. Cotter pin

6. Center link

7. Lock nut

8. Tie-rod

9. Tie-rod end socket
10. Cotter pin

11. Castellated nut

12. Washer

13. Bush

14. Idler arm bracket

15, Bolt

16. Idler arm spindle

10:9
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idler arm and install the castellated nuts loosely.
Tighten the nut and install the cotter pin.

9. Position the tie-rod ends to the center link and
install the castellated nuts. Tighten the nuts and
install the cotter pins.

10. Straighten the front wheel and install the. steer-
ing damper bracket to the center link with U-bolts
and nuts aligning the assembly mark as shown in
Fig. 10-30. Then, tighten the nuts to 3.2 ~ 4.7
m-kg (23 ~ 34 ftlb). (US.A. and Canada vehicles
only)

11. Check and, if necessary, adjust toe-in.

10—-D—6. Steering Damper
(U.S.A. and Canada Vehicles Only)

a. Removing steering damper

I. Raise the front end of the vehicle and support
with stands.

2, Remove the clip that attaches the steering damper
to lhe bracket at the center link.

3. Loosen the nut attaching the steering damper to
the bracket at the body frame and remove the steer-
ing damper.

b. Installing steering damper
Follow the removal procedures in the reverse order.

Note:

a) Make sure the steering damper is placed in the
correct position so that the assembly mark is aligned
as shown in Fig. 10-30, when the front wheel is
straight.

b) Tighten the steering damper attaching nut to 3.2
~ 4.7 m-kg (23 ~ 34 ft-lb).

10—E. FRONT WHEEL ALIGNMENT

Front wheel alignment is most important if correct
steering, and reasonable tire wear are to be obtained.
Before attempting to check the wheel alignment,
the following points should be investigated, and if
necessary, corrected. :

I. Tires for correct inflation

2. Unbalanced tires

3. Wobbling wheels

4. Front wheel bearing adjustment
5. Ball joints, and tie-rod ends for looseness
6. Front coil springs for correct seating

When the above points are all in order, the vehicle
should be stood on a perfectly level surface in the
wheel alignment bay or stall.

10—E-=1. Toe-in

a. Checking toe-in

1. Raise the front end of the vehicle until the wheels
clear the ground.

2. Turning the wheel by hand, mark a line in the
center of the wheel with a scribing block.

3. Lower the vehicle and place the front wheels in
the straight ahead position.

4, Measure the distances between the marked lines
at the front and rear of the wheels with a suitable
toe-in gauge. The difference between these two dis-
tances is the toe-in. The standard toe-in is 0 ~ 6 mm
(0 ~ 0.24 in).

SR

| | ﬁ@@:él‘““ ==
|

K:_']IJ .
= A

A-B=0~6mm (0 ~0.241in)

Fig. 10—29 Toe-in

b. Adjusting toe-in

If the toe-in is incorrect, proceed as follows:

1. Loosen the tie-rod locking nuts at each end of
the tie-rod.

2. Check that the tie-rod ends are in the same posi-
tion on each rod, thus ensuring that the tie-rods
are the same length.

3. Turn the both tierods an equal amount until the
correct toe-in is obtained.

[

\*{L‘il

® 5 @ ® @ a

Fig. 10-=30 Steering damper

3. Pitman arm
4. Center link

I, Tie-rod
2, Bracket

5. Assembly mark
6. Steering damper 8. Bracket

7. Clip 9. U-bolt
10, Nut

10010,
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Note :
The tie-rod is threaded with right and left hand
threads.

4. Tighten the tie-rod locking nuts and recheck the
toe-in.

Fig. 10—31 Tie-rod
10—E—2. Caster, Camber and King Pin Inclination
a. Checking caster, camber and king pin inclination

There are several alignment machines available, and
the instruction furnished by each manufacturer for

the operation of the machine must be followed.
Regardless of type of equipment uscd. it is essential
that the wehicle s placed on absolutcly level surface
at all time, und belore checking them, the front
and rear of the vehicle is moved up and down several
times to set the suspension to normual condition.

telination

Fig. 10-33 Caster

b. Adjusting camber and caster

The camber and caster can be adjusted by changing the
position of the shock absorber support. The shock
absorber supports are installed at the manufacture so
that the A mark on the support is in position shown
in Fig. 10-34.

Front
7 Left sheck
|| absorber

Fig. 10—34 Shock absorber support

If necessary, adjust it as follows:

1. Open the hood, and remove the four nuts that at-
tach the shock absorber support to the fender apron.
2. Raise the front end of the vehicle and support
with stands.

3. Remove the center cap and front wheel.

4. Press the shock absorber downward and change the
position of the support according to the following table.

Fig. 10—-32 Camber Adjustment Variation
Shcok absorber Camb Cast

Specified angles are shown in the following table. support amber ster

A 0° 0 0

US.A E.CE. B 90° 0 +28'

Stecring geometry C:;n;ad;'i Australia C 180° - +28° +28'
England D -90° +28' 0 |
gf"mb“ o0 i . 1:25: f 1 5. Tighten the shock absorber support attaching nuts.
aster 200" + 43 2°10° £ 45 6. Install the wheel and tighten the wheel bolts tem-

King pin inclination 9°45" 9°40" porarily

10:11
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Front
Left shock
absorber

O

5

B\

Front

Left shock
absorber

Fig. 10—35 Adjusting camber and caster

7. Lower the vehicle and tighten the wheel bolts to
9.0 ~ 10.0 m-kg (65.0 ~ 72.0 ft-Ib}.

8. Check the camber and caster.

9. Install the center cap.

If the camber and caster can not be adjusted to
correct angle, check all parts of the front suspension
and body alignment, and replace or repair nccessary
parts.

10—F. STEERING LOCK ASSEMBLY
Servicing the steering lock assembly is explained in
Par 15-D.

Fig. 10—-36 Adjusting cabmer and caster

Front

Left shock
absorber

Fig. 10-37 Adjusting camber and caster

SPECIAL TOOLS

49 0118 850C Ball joint puller
49 0180 510A Preload checking tool

49 0223 695B Pitman arm puller

10:
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DESCRIPTION

The brakes consist of two systems, the foot brake,
and the parking brake. The front brakes are of a
disc brake type.

The rear brakes are of a drum type with leading
and trailing shoes. The brake pedal is of a pendant
type.

The parking brake operates the brake shoes of the
rear wheels through the wire linkage.

11-A. BRAKE ADJUSTMENT

11—A-1. Adjusting Brake Pedal
I. Disconnect the stop light switch wiring terminals.
2. Loosen the lock nut and adjust the pedal height
to 188.8 mm (7.4 in) between the pedal and the
toe board by turning the stop light switch and push
rod. Next, tighten the lock nut.

0] ® || |
7.0-9.0
\ (020 0.58m)

Fig. 11—1 Adjusting brake pedal
A: Free play (Before power piston starts 1o move)
H: Pedal height (Height from toe board to pedal)
5. Lock nut
6. Stop light switch

I, Master cylinder
2. Power brake unit
3, Push rod 7. Brake pedal
4. Lock nut

11—A—2. Bleeding Hydraulic System

When any parts of the hydraulic system has been
disconnected for repair or replacement, air may enter
into the lines, and causes spongy pedal action.

This requires the bleeding of the hydraulic system
after it has been properly connected to be sure that
all air'is expelled from the brake cylinders and lines.
When bleeding the brake system, bleed one brake
bleeder screw at a time, beginning at the bleeder
screw with the longest hydraulic line first. Never
use brake fluid which has been drained from the
hydraulic system.

The bleeding procedures are as follows :

1. Keep the brake master cylinder reservoir filled
with new brake fluid during bleeding operation.

Note :
Never allow the brake fluid to drop on any painted

surface.

11:1

2. Remove the rubber cap from the bleeder screw,
and connect a vinyl drain tube onto the bleeder
screw. Submerge the other end of the vinyl tube into
a suitable container while bleeding the brake system.
3. Depress the brake pedal slowly several times to
bleed the air, and with the brake pedal depressed,
loosen the bleeder screw one-third to half of a tumn,
then close the bleeder screw before brake pedal is
released.

Note :

Do not release the brake pedal until the bleeder
screw is tightened as additional air may enter into
the wheel cylinder.

e 7

Fig. 11—3 Bleeding rcar brake

4. Repeat this operation until the brake fluid flows
into the container without any air bubbles.

5. After bleeding completely, tighten the bleeder screw,
and install the rubber cap onto the bleeder screw.
6. Fill the reservoir with brake fluid.

11—A—3. Adjusting Rear Brake Shoe

To adjust the brake shoe, proceed as follows :

1. Jack the rear end of the vehicle, then support
with stands.

2. Make sure that the parking brake is fully re-
leased.

3. Remove the shoe adjusting hole plug from the
backing plate, and expand the brake shoe by turning
the adjuster toward the arrow direction (=) marked
on the backing plate until the wheel locks. At this
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time, pump the brake pedal several times to make
sure that the shoes contact the drum on the entire
surface. If the wheel turns after removing the foot
from the brake pedal, turn the adjuster further until
the wheel locks firmly.

Fig. 11=5 Adjusting rear brake shoe

4, Back off the adjuster about 2 ~ 3 notches so
that the drum rotates freely without any drag.

5. Check that the wheel rotates freely after pumping
the brake pedal several times. Next, install the ad-
justing hole plug onto the backing plate.

Note :
If the wheel does not rotate freely, check and repair
the drum, shoes or other necessary parts.

6. Perform the same adjustment on the other side
shoes of the rear wheels. The adjustments must be
equal at all shoes.

11-B. DUAL MASTER CYLINDER

11—B—-1. Removing Dual Master Cylinder

1. Disconnect the fluid pipes (reservoir tank ~ master
cylinder) at the brake master cylinder and plug the
end of the pipes to prevent fluid leakage. (Left hand
drive vehicles only)

2. Disconnect the fluid pipes at the master cylinder
outlets.

1. Remove the nuts that attach the master cylinder

to the power brake unit.
4. Remove the master cylinder assembly from the
power brake unit.

Note:
Never allow the brake fluid to drop on any painted

surface.

Fig. 116 Remaoving dual master cylinder

11—B—2. Disassembling Dual Master Cylinder

1. Clean the outside of the master cylinder.

2. Pour out any brake fluid that remains in the cyl
inder. Discard the old brake fluid.

3. On the left hand drive wvehicles, remove the con-
nector bolts from the primary and secondary inlets.
Then, remove the unions and washers.

4. On the right hand drive vehicles, separate the reser-
voir from the cylinder by removing the connector
bolts and washers.

5. Depress the primary piston assembly and remove
the snap ring from the retaining groove at the rear
of the cylinder bore. Remove the stop washer.

6. Remove the primary piston, cups, spacer and spring
seat assembly and primary spring from the cylinder.

Fig. 11--7 Removing primary piston

7. Loosen the secondary piston set bolt. Do not
remove it.

8. Pushing in the secondary piston with a screwdriver,
remove the set bolt and insert the guide pin in its
place. Then, gradually take out the screwdriver and
remove the secondary piston and cups assembly and
floating spring from the cylinder. (See Fig. 11--9).

11:2
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If necessary, blow out with compressed air from the
outlet hole. 13, Smm 5 Omm,_
(0.531in) {0,315 n)
= =
£z &g
“d o
Chamfer Chamler
(Right hand drive} {Left hand drivel

Fig. 11-11 Piston guide pin

11—B—3. Checking Dual Master Cylinder

1. Clean all parts in clean alcohol or brake fluid.
Never use gasoline or kerosene.

2. Check the piston cups and replace if they are
damaged, worn, softened, or swelled.

3. Examine the cylinder bore and piston for wear,

Fig. 11—-8 Removing floating piston

9. Remove the fluid pipe fittings and gaskets from
the primary and secondary brake system outlets. Then,
remove the check valves and return springs from the
outlets,

WITH GUIDE PIN

Secondary piston

Rz’ ;
"“tj ) Guide pin Fig. 11-12 Checking piston clearance

WITHOUT GUIDE PIN

Secondary cup

= e

! I F ! .";I Fod Y
| _fl JI Lo
B ddbddo®Bdo B

Fig. 11=13 Dual master cylinder cross section
(Right hand drive vehicles)

1. Reservoir cap 14. Set bolt
2. “0” ring 15. Primary spring
3. Reservoir 16. Spring seat stopper
4. Filler -connector 17. Spring seat
Fig. 11—10 Dual master cylinder cross scction 5. Cone spring 18. Primary cup
(Left hand drive vehicles) 6. Washer 19. Primary piston
1. Connector bolt 8. Set bolt 7. Cylinder 20. Reservoir cap
2. Connector union 9. Snap ring 8. Floating spring 21. Baffle plate
3. Cylinder 10. Washer 9. Spring seat 22. Rubber gasket
4. Floating spring 11. Secondary cup 10. Primary cup 23. Secondary cup
5. Floating piston 12, Primary piston 11. Floating piston 24, Washer
6. Primary cup 13. Primary cup 12. Secondary cup 25. Snap ring
7. Secondary cup 14. Primary spring 13. Gasket
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roughness or scoring. Check the clearance between
the cylinder bore and the piston. If it is more than
0.15 mm (0.006 in), replace the cylinder or piston.
4. Check all recesses, openings and internal passages
to be sure they are open and free of foreign matter.
Use compressed air to blow out dirt and cleaning
solvent.

5. Check the piston return spring for weakness.

11—B—4. Assembling Dual Master Cylinder

1. Dip all parts except the cylinder in clean brake
fluid.

2. Insert the check valve springs into the outlets and
place the check valves over the springs. Install the
fluid pipe fittings and gaskets for the outlet holes.
Tighten the fittings to 6.0 ~ 7.0 m-kg (43 ~ 51 ft-lb).

Note:

The check valve with hole in center is for disc brake
(front brake). The check valve without hole in center
is for drum brake (rear brake).

3. Fit the secondary cup and primary cup onto the
floating piston so that the flat side of the cup goes
toward the piston.

4, Fit the floating piston guide pin into the flo-
ating piston set bolt hole and insert the floating
piston and return spring assembly into the cylinder.
Depress the floating piston with a suitable rod and
remove the guide pin. Then, install the floating
pisten set bolt.

Fig. 11-15 Installing set bolt

5. Fit the primary cup onto the primary piston so that
the flat side of the cup goes toward the piston.

6. Fit the sccondary cup onto the primary piston,
with the edge side of the cup facing the secondary
piston.

7. Insert the return spring and the primary piston
assembly.

8. Hold the primary piston down and install the stop
washer. Then, install the snap ring into position in
groove of the cylinder bore.

Note:
Make sure that the piston cups do not cover the
compensating ports.

Fig. 11=16 Dual master cylinder
components (Left hand drive vehicles)

1. Reservoir cap 19. Floating spring
2. Baffle plate 20. Floating piston
3. Rubber gakset 21. Secondary cup
4. Reservoir 22, Primary spring
5. Bracket 23. Primary piston
6. Bracket 24. Stop washer
7. Connector union 25. Snap ring

8. Washer

9. Connector union

10. Washer

11. Hose clip

12. Hose

13, Fluid pipe fitting

14. Washer

15. Check valve

16. Spring

17. Set bolt

18. Cylinder

11:4
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9. On the right hand drive vehicles, install the reser-
voir to the cylinder body. Tighten the connector
bolts,

10. On the left hand drive vehicles, install the unions
and washers to the primary and secondary-inlets with
connector bolts and tighten them.

11—B—5. Installing Dual Master Cylinder
Follow the removal procedures in the reverse order.

Note:
Fill the reservoir and bleed the air at each bleeder screw.

11-C. POWER BRAKE UNIT

11--C—1. Checking Power Brake Unit on Vehicle

1. Road test the brakes by making a brake applica-
tion at about 30 km (20 miles) to determine if the
vehicle stops evenly and quickly. If pedal has a
spongy feel when applying brakes, air may be present
in hydraulic system. Bleed the system as described
in Par. 11-A-2.

2. With the engine stopped and transmission in neu-
tral, apply brakes several times to deplete all vacuum
reverse in the power brake unit. Depress brake pedal,
hold light-foot pressure on the pedal and start the
engine. If vacuum system is operating, pedal will
tend to fall away under foot pressure and less pressure
will be required to hold pedal in applied position.
If no action is felt, vacuum system is not functioning.

3. Stop the engine. Again deplete all vacuum reverse
in system. Depress the brake pedal and hold foot
pressure on the pedal. If pedal gradually falls away
under foot pressure, hydraulic system is leaking in-
ternally or externally.

4. Start the engine with brakes off and transmission
in neutral. Run the engine to medium speed and
turn off ignition switch. Immediately close throttle.
This build up vacuum. Wait no less than 90 seconds,
then try brake action. If not vacuum assisted for
two or more applications, vacuum check valve is faulty
or there is a leak in vacuum system.

11—C—2. Removing Power Brake Unit

1. Remove the brake master cylinder, as described
in Par. 11-B—1.

2. Disconnect the vacuum hose at the power brake unit.
3. Disconnect the push rod from the brake pedal by
removing the cotter pin at the fork end.

4. Remove the nuts that attach the power brake unit
to the dash panel.

5. Remove the power brake unit from the dash
panel.

11—C—3. Disassembling Power Brake Unit

1. Place the power brake unit in a vice with push
rod up. Clamp the unit firmly on the flange.

2. Scribe a mark on the bottom center of the front
and rear shells to facilitate reassembly.

3. Remove the fork end, lock nut and dust boot.
4. Attach a suitable wrench to the studs of the rear

Fig. 11=17 Dual master

cylinder components

(Right hand drive vehicle)
1. Reservoir cap

. Baffle plate

. Rubber gasket

. Connector balt

Washer

. Reservoir

. Reservoir cap

. 0" ring

Connector bolt
10. Washer

11. Cylinder

12. Spring

13. Check valve

14. Washer

15, Outlet fitting
16. Outlet valve

17. Gasket

18. Set bolt

19. Floating spring

20. Floating piston

21. Primary spring

22. Primary piston

23. Washer

24, Snap ring

oo =) v o Lh B W b
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L.

shell as shown in Fig. 11-19. Rotate the rear shell
clockwise to unlocked position.

Fork end 2, Lock nut 3. Boot

valve rod and plunger assembly from the rear shell.

Note :

Do not remove the rear seal from the rear shell
unless seal is defective and the new seal is available.
To remove the rear seal, support the rear shell and
drive out the rear seal with a punch or a screwdriver.

Fig. 11-18 Removing boot

Fig. 11—21 Removing rear seal

Note:
Loosen the rear shell carefully as it is springloaded. 7. Remove the diaphragm from the power piston.

LY

: T
[ o S ; ; 5
Fig. 11—=19 Removing rear shell Fig. 11-22 Removing diaphragm
S. Lift the rear shell, diaphragm and power piston 8. Remove the air silencer with the air filter from
assermnbly, rod and plunger assembly from the unit. the power piston, being careful not to chip plastic.

Then, remove the return spring.

-

v,

i

Fig. 11-23 Removing air filter

Fig. 11—20 Removing power piston assembly 9. Press in on the valve rod to remove the retainer
key.
Remove the dianhraem and power piston assembly, Remove the valve rod and plunger assembly,

11:6
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Note: 10. Press the reaction disc out of the power piston.
The valve rod and plunger are serviced as an assembly
only.

Fig. 11—=25 Reaction disc

11. Remove the push rod from the front shell.
12. Remove the front seal from the front shell if

Fig. 11-24 Removing retainer key necessary.

Fig. 11—26 Power brake unit cross section

1. Check valve 7. Air valve plunger 13. Return spring 19. Boot

2. Push rod 8. Spring 14. Key 20. Valve rod and plunger
3. Diaphragm 9. Spring 15. Rear shell

4. Power piston 10. Silencer 16. Atmospheric port

5. Reaction disc 11. Silencer filter 17. Air valve piston

6. Vacuum passage 12. Front shell 18. Floating control valve

11:7
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11—C—4. Checking Power Brake Unit

1. Check the clearance between primary piston and
the push rod of the power brake unit and if necessary,
adjust the push rod so that the correct clearance is
obtained. The standard clearance is 0.1 ~ 0.5 mm
(0.004 ~ 0.020 in).

0.1~ 0.5mn
(0.004~0.020in)

Fig. 11—27 Clearance between piston and rod

2. Inspect all rubber parts. Wipe free of fluid and
carefully inspect each rubber part for cuts, nicks
or other damage.

3. Check the power -piston for cracks, distortion,
chipping and damaged seats.

4. Inspect the reaction disc for deterioration of rubber.
5. Check the valve rod and plunger for all seats to
be smooth and free of nicks and dents. Replace with
a new one if defective.

6. Inspect the front and rear shells for scratches,
scores, pits, dents or other damage.

7. Check the diaphragm for cuts, or other damage.

11—C—5. Assembling Power Brake Unit
1. Apply power brake lubricant to the inner surface
of the tube section of the power piston and to the
surfaces of the valve rod and plunger.
2. Insert the wvalve rod and plunger assembly into
the tube section of the power piston.
3. Press down on the valve rod and lign the groove
in the valve plunger with the slot of the power piston.

Fig. 11—28 Power brake unit components

1. Nut and washer 5. Support plate 9. Reaction disc
2. Tlange 6. Front shell 10. Power piston
3. Retainer 7. Return spring 11. Diaphragm
4. Front seal 8. Push rod

12, Valve rod and 15. Rear shell

plunger assembly 16. Air silencer retainer
13. Air filter 17. Boot
14, Air silencer 18. Retainer key

11:8
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Insert the retainer key.

4. Install the diaphragm on the power piston making
certain the diaphragm is seated in the groove.

5. Assemble the air filter and the air silencer over
the rod and position in the power piston.

6. Apply power brake lubricant liberally to the entire
surface of the reaction disc and install the reaction
disc into the power piston.

7. Coat the outer bead of the diaphragm with power
brake lubricant where it bears against the outer rims
of the front and rear shells to aid in assembly.

8. Apply power brake lubricant to the seal in the
rear shell and carefully guide tube end of the
power piston, through the seal in the rear shell.

9. Install the plate and valve body into the rear
shell.

10. Install the push rod through the front of the
power piston.

1. Install the return spring.

12, Install the rear shell assembly by using the wrench
to rotate the rear shell counter-clockwise until scribe
marks align.

Note:
Press the rear shell down firmly, maintaining a pres-
sure until the shell flanges are fully locked.

13. Install the dust boot down against the rear shell.

11—-C—6. Installing Power Brake Unit
Follow the removal procedures in the reverse order.

Note:
After installing the unit, bleed the hydraulic system

according to the procedure described in Par. 11 A2

11-D. HYDRAULIC LINES

11—-D—1. Checking Brake Lines

Inspect all brake lines for any leakage with the foot
brakes applied. Check all brake pipes, hoses and
connections for signs of chafing, deterioration or any
other damage.

11—E. FRONT BRAKE
11—E—1. Disc Brake Shoe

a. Replacing disc brake shoe

The lining should be inspected whenever the wheels are
removed for any reason. The shoe and lining assembly
should be replaced, if the thickness of the shoe and
lining assembly is 7.0 mm (0.276 in) or less due to wear.
To replace the disc brake shoes, proceed as follows:
| Raise the front end of the vehicle and support
with stands.

2. Remove the front wheel.

3. Remove the hair pin retainers and pull out the

stopper plates.
4. Remove the caliper and anti-rattle spring and pull

out the brake shoes.

11:9

Fig. 11—32 Removing caliper
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Fig. 11—33 Removing brake shoe

5. Remove the rubber cap from the bleeder screw,
and connect a vinyl drain tube onto the bleeder
gerew. Submerge the other end of the vinyl tube
into a suitable container.

6. Open the bleeder screw and press the piston into
the cylinder with the piston retracting tool (49 0221
600B).

Lt

Fig. 11=34 Piston retaining tool

7. Tighten the bleeder screw and remove the vinyl
tube and retracting tool.
8. Install new brake shoes and shims on the caliper.

Note :

(a) When the dis¢ brake shoes are replaced, replace
all shoes on both wheels at the same time.

(b) Do not mix different types of linings when re-
placing.

9. Install the anti-rattle spring, caliper, stopper plates
and hair pin retainers. '
10. Install the front wheel and lower the vehicle.

11—E—2. Caliper

a. Removing caliper

1. Raise the front end of the vehicle and support
with stands.

2. Remove the front wheel.

3. Remove the shoe and lining assembly as described
in Par. 11-E-1.

4. Disconnect the brake fluid pipe from the caliper
and plug the cnd of the fluid pipe to prevent
entrance of dirt and loss of fluid.

5. Remove the caliper.

Fig. 11—35 Removing caliper

6. If necessary, remove the caliper bracket by re-
moving the two bolts.

Fig. 11—-36 Removing caliper bracket

b. Disassembling caliper

1. Clean outside of the caliper.

2. Place a hardwood in front of piston to prevent
damage to piston. Apply air pressure to the fluid
port in the caliper to remove the piston.

Fig. 11—37 Remaoving piston

11:10
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Note : -

If the piston is seized and cannot be forced from
the caliper, tap lightly around the piston while ap-
plying air pressure.

3. Remove the retainer and dust boot from the
caliper.
4. Remove the piston seal from the caliper bore.

Fig. 11-38 Removing piston seal

5. Remove the bleeder screw, if necessary.

c. Checking caliper
I. Clean the disassembled parts in clean brake fulid

or alcohol and dry with compressed air.

Note :
Never use gasoline or kerosene.

2. Inspect the caliper bore and piston for scoring,
scratches or rust. If any of these conditions are
found, replace with a new piston or caliper. Minor
damage can be eliminated by polishing with crocus cloth.

3. Discard the old piston seal and dust boot, and
use new ones when reassembling.

d. Assembling caliper
1. Apply brake fluid to the piston seal and install
it into the groove of the caliper bore.

Note :
Be sure the piston seal does not become twisted and
that it is seated fully in the groove.

2. Lubricate the piston and caliper bore.

3. Insert the piston into the caliper bore.

4. Install the dust boot by setting the flange squarely
in the inner groove of the caliper bore. Install the
dust boot retainer.

Fig. 11-39 Installing retainer

e. Installing caliper
Follow the removal procedures in the reverse order

and bleed the hydraulic system.

Fig. 11-40 Caliper com-

ponents

1. Caliper assembly

Bolt and washer

Caliper bracket

Spring

Stopper plate

. Hair pin retainer

. Brake shoe and lining
assembly

8. Shim

9. Dust boot retainer

10. Dust boot

11. Piston

12. Piston seal

13. Caliper body

14. Bleeder screw

15. Bleeder cap

16. Anti-rattle spring clip

17. Anti-rattle spring

N v s WL
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11—E—3. Rotor (Brake Disc) and Front Wheel Hub
Assembly

a. Checking rotor assembly

1. Inspect the friction surface of the rotor and re-
condition if it is scored, scratched or rusted..

2. Check the run-out of the rotor with a dial indicator.

Note :
Make sure that the wheel bearings are correctly ad-
justed, before checking the run-out of the rotor.

If the run-out is more than 0.10 mm {0.0039 in),
reface the rotor. Do not reface any more than nec-
essary to clean up the rotor.

3. Check the rotor for thickness. If the thickness of
the rotor becomes less than 11 mm (0.433 in) from
excessive refacing, the rotor should be replaced.

Fig. 11—42 Checking rotor thickness

b. Replacing rotor assembly
Replace the rotor and front wheel hub assembly, as
deseribed in Par. 12-C-1.

11—F. REAR BRAKE
11—F—1. Rear Brake Drum and Shoe

a. Removing rear brake drum and shoe

1. Raise the rear end of the wvehicle and support
with stands.

2. Remove the rear wheel.

3. Make sure that the parking brake is fully released.
4, Remove the screws that attach the brake drum
to the rear axle shaft flange and pull the drum off
from the axle shaft flange. If the drum will not come
off, place the drum attaching screws into the tapped
holes on the drum. Then, tighten in evenly to force
the drum away from the axle shaft flange.

7 '1‘..
Fig. 11—43 Removing drum

5. Remove the return spring located on the upper
side of the brake shoes using a suitable tool, then
remove the return spring located on the lower side
of the brake shoes.

6. Remove the shoe hold-down spring and spring cap

from the brake shoe by removing the shoe hold-down
spring pin with a plier.

Secondary
brake shoe

Primary
brake sho

Fig. 11-44 Removing shoe hold-down spring

7. Remove the primary brake shoe and the male
and fe-male push rod assembly.

8. Remove the secondary brake shoe by disengaging
the parking brake cable from the operating lever.

11:12
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b. Inspecting rear brake drum and shoe

1. Brush all dust from the backing plate and interior
of the brake drum.

2. Inspect the springs for weakness.

3. Inspect the brake shoes for excessive lining wear
or shoe damage. If the lining is excessively worn

or if the shoes are damaged, they must be replaced.

Replace any lining that had been contaminated with
oil, grease or brake fluid.

4. Examine the lining contact pattern. To inspect,
chalk the entire inner surface of the drum and slide
the lining along the chalked surface. The lining
should show a uniform contact across the entire
width, extending from toe to heel. Shoes having
sufficient lining but improper contact should be re-
ground to obtain proper contact.

5. Inspect the brake drum and, if nccessary, refinish.
Minor scores on the brake drum can be removed
with sandpaper. The drum thatl is excessively scored
or shows an out of roundness over 0.15 mm (0.0059
in) should be turned down. Remove only enough
stock to eliminate the scores and true up the drum.
The refinished diameter must not exceed 229.6 mm
(9.03951in). 'The standard inner diamefer of the drum
is 2286 mm (9.000in). After the drum is turned
down, wipe the refinished surface with a cloth soaked
in clean denatured alcohol. If one drum is turn
down, the opposite drum on the same axle should
also be cut down to the same size.

6. Check the condition of the brake shoes, return
springs, hold-down springs and drum for signs of
vverheating. Il the shoes and drums are heat spotted,
indicating a overheated condition, replace with new
ones. .

c. Installing rear brake drum and shoe
Follow the removal procedures in the reverse order.

Note :

Adjust the brake shoe clearance as described in Par.

11-A-3.

11—-F—2. Wheel Cylinder

a. Removing wheel cylinder
1. Remove the rear brake shoes, as described in Par.

11—-F-1.~

2. Disconnect the brake fluid pipe from the wheel
cylinder by removing the flare nut located on the
rear side of the backing plate.

3. Remove the nuts that attach the wheel cylinder

to the backing plate and remove the wheel cylinder.

1.
2

11:13

Fig. 11-45 Remo

10.

Rear wheel
Drum attaching
bolt

spring pin
Wheel cylinder
Backing plate

ving wheel cylinder

Fig. 11—-46 Rear brake components

15. Female-push
rod .
16. Secondary

3. Drum brake shoe

4. Spring cap retaining clip

5. Shoe hold-down 17. Shoe return
spring Spring

6. Primary brake 18. Secondary
shoc brake shoe

7. Shoe return 19. Wave washer
spring 20, Parking brake

8. Shoe hold-down operating lever

21. Wheel bolt
22. Balance weight
23. Wheel ring

11. Nut and washer 24. Wheel center
12. Plug cap

13. Male-push rod 25. Set rubber
14. Shoe clearance 26. Wheel center

cap adaptor
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b. Disassembling wheel cylinder

1. Remove the boots from both ends of the wheel
cylinder.

2. Remove the piston and piston cup assemblies and
return spring.

3. Remove the bleeder screw and steel ball, if neces-
sary.

c. Checking wheel cylinder

1. Wash all parts in clean alcohol or brake fluid.
Never use gasoline or kerosene.

2. Examine the cylinder bore, and piston for wear,
roughness, or score.

3. Check the clearance between the piston and the
cylinder. If it is more than 0.15 mm (0.006 in),
replace with new parts,

4. Check the piston cups for wear, softening, swell-
ing, or any damage. If any of these conditions ex-
ists, replace the cups.

d. Assembling wheel cylinder
1. Apply clean brake fluid to the cylinder bore,

pistons and piston cups.
2. Insert the steel ball into the bleeder hole and

thread the bleeder screw into the bleeder hole.

3. Insert the return spring and, piston and piston cup
assemblies into their respective position in the cyl-
inder bore.

Note :
When installing the piston cups to the piston, face
the lip side of the cups inward.

4. Place the boots over each end of the cylinder.

e. Installing wheel cylinder
Follow the removal procedures in the reverse order.

Note :
Bleed the hydraulic system and adjust the brake

shoe clearance.

@
Fig. 11—-47 Wheel cylinder components
1. Boot 6. Steel ball
2. Piston 7. Bleeder screw
3. Piston cup 8. Bleeder cap
4. Cylinder 9. Stud bolt
5. Spring ' 10, Tube seat

11-G. PARKING BRAKE

11—G-1. Parking Brake Adjustment

To adjust, proceed as follows :

After adjusting the rear brake shoe clearance, adjust
the parking brake lever adjusting screw so that the
brake begins to apply when pulling the parking brake
lever three to seven notches.

Fig. 11—-49 Parking brake components

1. Release rod 11. Parking lamp switch
2. Spring 12. Spring

3. Spacer 13. Front cable

4. Release button 14. Adjusting nut

5. Cap 15. Clip

6. Pin 16. Rear cable

7. Lever 17. Clip

8. Ratchet 18. Spring

9. Clip 19. Cable clip

10. Sector

SPECIAL TOOL

49 [3iniel BEE-EATal ]
e

U221 SUUE Piston retracting tool
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DESCRIPTION

Each front wheel is bolted to its respective front
hub and rotor assembly. Two opposed tapered roller
bearings are installed in each hub. A grease seal
is installed at inner end of the hub to prevent grease
from leaking on the rotor. The entire assembly is
retained to steering knuckle spindle by the adjusting
nut, nut lock and cotter pin.

The rear wheel is bolted to the rear axle shaft
flange. The rear wheel bearing is pressed onto axle
shaft just inside the shaft flange and entire assembly
is retained to the rear axle housing by the bearing
retainer which is attached to the housing flange.

12—A. WHEELS AND TIRES

12—A-1. Tire Inflation
Maintenance of correct inflation pressure is one of
the most important elements of tire care.

Excessive inflation pressure will cause:

1. Hard rides
2. Damage to lirc carcas

3. Poor traction
4. Premature tread wear in center of tire

Low inflation pressure will cause:

o L) b

Hard steering

Rapid and uneven wear on the edges of tire tread
Increased cord fatigue or broken tire cords

High tire temperature
Blows out

WNI

NI

Correct Over-inflated Under -inflated

il

Fig. 12—1 Tire deformation and pressure

12 : 1

Fig. 12—2 Front wheel cross

section

1. Caliper

2. Wheel ring

3. Hub

4. Center cap

5. Grease cap

6. Hub outer bearing
7. Nut lock

8. Bearing preload adjusting nut
9. Flat washer

10. Wheel bolt

11. Hub inner bearing
12. Grease seal

13. Spacer

14. Mounting adaptor
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Check the inflation pressure with a reliable gauge
when the tires are cold. The standard pressures are
as follows :

For U.S.A. & Canada

Sedan & Hard Top Wagorr
Front 26 Ibfin? 24 1b/in?
Rear 26 Ib/in? 28 1bfin?

For E.C.E. & England (Sedan & Hard Top)

Less than 100 km/h More than 100km/h
(60 miles/h) (60 miles/h)

Front | 1.7 kg/em?((24 1bfin?) | 2.0 kg/cm? (28 1bfin2)

Rear 1.7 kgfcm? (24 Ibfin?) 2.0 kgfem? (28 Ib/in2)

For Australia & England (Wagon)

Sedan & Hard Top Wagon
Front 26 Ib/in? 24 1b/in?
Rear 26 Ibfin? 28 Ib/in2

After checking or inflating the pressure, place the
valve cap back on and tighten by hand. It helps to
maintain the air pressure in the tires in case of any
valve leak and keeps dust and water out of the valve.

12—A—2. Tire Rotation (Replacement)
If the tires are utilized by installing at the same

locations, these will create wear pattern characteristic
to the locations, therefore, it is recommended to alter
the installing location by rotating the tires periodical-
ly at every 6,000 kilometers or 4,000 miles, to wear
the tires evenly. In this case, the rotation of the
tires must be performed including the spare tire.

Fig. 12-3 Tire rotation

Fig. 12—4 Rear wheel cross

section

Brake drum

. Brake shoe return spring

. Wheel bolt

. Center cap adaptor

. Rear axle shaft

Spacer

Center cap

. Bearing retainer

. Brake shoe return spring

10. Wheel ring

11. Backing plate

12. Wheel cylinder

13. Brake shoe adjusting nut
and push rod assembly

14. Adjusting shim

NIRRT N

15. Rear axle housing
16. Bearing collar

17. Oil seal

18. Bearing

19. Gasket

12:2
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12—A-3. Changing Wheels
1. Remove the center cap and loosen the wheel
bolts. Do not loosen the wheel bolts at one time.

Note :
The wheel bolts are loosened by turning these in the
counter-clockwise direction.

2. Raise the vehicle until the wheel and tire clear
the ground.

3. Remove the wheel bolts and change the wheel.
4. Install the wheel bolts and alternately tighten the
diametrically opposite bolts until the wheel closely
touches the hub flange for front or the axle flange
for rear.

5. Lower the vehicle and firmly tighten the bolts to
9.0 ~ 10.0 m-kg (65.0 ~ 72.0 ft-lb). Do not tighten
the wheel bolts at one time.

6. Refit the center cap.

12—A—4. Wheel Balance

The allowable unbalance is 360 cm-gr (5.0 in-oz),
which is less than 20 gr (0.7 oz) at the rim.

The wheel balance including the tire and tube may
be destroyed by the abnormal tire wear from the
improper adjustment of wheel alignment, sudden
brake application, side skidding, incorrect tire infla-
tion, and/or from the repair of the tire or tube.
Therefore, whenever the wheel becomes unsteady,
or replaced after rapair, always inspect the static
balance and the dynamic balance of the wheel.

To perform the balance correction, the following
methods can be considered.

1. Correction by removing the wheel from the car.
2. Correction without removing the wheel from the car.
Both methods can be recommended utilizing the res-
pective wheel balancer to correct the balance precise-
ly both for static balance and dynamic balance.
Balancing weight must be estimated, and the install-
ing positions must be determined by referring to

the instruction manuals furnished with each of the
balancers.

Balancing weight

Part No. Weight
99655 30010 10 g (0.35 oz)
99655 30015 15 g (0.53 oz)
99655 30020 20 g (0.71 oz)
99655 30025 25 g (0.81 oz)
99655 30030 30 g (1.05 oz)
99655 30035 35 g (1.23 oz)
99655 30040 40 g (1.41 oz)
99655 30045 45 g (1.50 oz)
99655 30050 50 g (1.75 oz)
99655 30060 60 g (2.12 oz)

12—A—5. Wheel and Tire Run-out

Wheel and tire should be measured for both radial
and lateral runout. The radial runout is the differ-
ence between the high and low points on the tread
of tire; while the lateral runout is the wobble of the
wheel. To measure the radial runout, apply a dial in-
dicator against the center rib of the tire tread and
rotate the wheel slowly. This measurement should
not exceed 2.0 mm (0.08 in). To measure the lat-
eral runout, position a dial indicator against the side
of the tire. The reading of the indicator should be
within 25 mm (0.10 in).

12—-B. TUBELESS TIRE REPAIR

A leak in the tubeless tire may be located by in-
flating the tire to recommended pressure and then
submerging the tire and wheel assembly in water,
or by applying water to the tire with a hose if
wheel is mounted on vehicle. Remove water from
area where air bubbles show and mark the area
with a crayon. After removal of the puncturing
object from tire, the puncture must be sealed to
prevent entrance of dirt and water which would
cause damage to the tire carcass. Tire repair Kits
are available through tire dealers. These materials
should be used as directed in the instructions sup-
plied with kits.

12—C. FRONT WHEEL HUB

12—C—1. Removing Front Wheel Hub .
1. Raise the wehicle with a jack until the front
wheels clear the ground.

2. Remove the center cap and remove the wheel

3. Remove the bolts that attach the caliper and
bracket assembly and remove the caliper and bracket
assembly.

4. Remove the grease cap from the hub. Remove
the cotter pin, nut lock, adjusting nut and flat
washer from the spindle.

5. Pull the hub and rotor assembly off the spindle.
6. Remove the outer bearing from the hub.

7. Thoroughly clean the spindle and the inside of
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Fig. 12—6 Removing hub and rotor assembly

the hub with solvent to remove all old grease.
8. Apply the identification marks on the hub and
rotor for convenience in reassembly.

Fig. 127 Applying identification marks

9. Remove the bolts that attach the hub to the ro-
tor. Remove the hub from the rotor.

10. Drive out the grease seal and remove the spacer
and inner bearing from the hub.

11. Clean the lubricant off the outer and inner bear-
ing cups with solvent and inspect the bearing cups

for scratches, pits, excessive wear, and other damage.

If necessary, replace the cup as follows:

1) Remove the outer and inner bearing cups from
the hub using @ suitable brass rod.

2) Install the inner and outer bearing cups into the
hub using a suitable tool. Be sure to seat the cups
properly in the hub.

12—C-2. Checking Front Wheel Hub
Thoroughly clean the inner and outer bearings with
solvent, and dry them thoroughly.

Note :
Do not spin the bearings dry with compressed air.

Inspect the bearing for wear and damage, and re-
place them if necessary. The bearing and bearing
cup should be replaced as a set if damage to either
is encountered.

12—-C-3. Installing Front Wheel Hub

1. Pack the inside of the hub with lithium grease.
2. Pack the inner and outer bearings with lithium
grease, taking care to fill between rollers.

3. Place the inner bearing in the inner bearing cup.
4. Install the spacer and grease seal into the hub.
5. Install the hub to the rotor. Install the attaching
bolts and tighten the bolts to 5.0 m-kg (36.2 ft-lb).

Fig. 12—9 Tightening hub attaching bolts

6. Install the hub and rotor assembly on the spindle.
7. Install the outer bearing, flat washer and adjust-
ing nut,

8. Adjust the wheel bearing preload as described in

Fig. 1210 Installing nut lock
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Par 12-D—2 and install the nut lock and a new
cotter pin. Pack the grease cap with lithium grease
and install the grease cap.

9. Install the caliper to the mounting adaptor and
tighten the attaching bolts.

10. Position the wheel on the hub. Install the wheel
bolts and tighten them alternately in order to draw
the wheel evenly against the hub.

[1. Install the center cap.

[2. Pump the brake pedal several times to obtain
normal brake lining to rotor clearance and restore
normal brake pedal travel.

12-D. FRONT WHEEL BEARING

12—D—1. Checking Front Wheel Bearing

To check the front wheel bearings, raise the front
of wvehicle and support with stands. Grip the tire
and shake it sideways. If considerable play is no-
ticed, this is an indication that the bearings are
worn or scarred.

12—-D—2. Adjusting Front Wheel Bearing

The front wheel bearings should be adjusted if the
wheel is loose on the spindle or if the wheel does
not rotate freely.

Adjusting procedures are as follows :

1. Raise the vehicle with a jack until the wheel
clears ground.

2. Remove the center cap and remove the wheel.

3. Remove the grease gap from the hub.

4. Wipe the excess grease from the end of the spin-
dle, and remove the cotter pin and nut lock.

5. Loosen the bearing adjusting nut three turns.
Then, rock the hub and rotor assembly in and out
several times to push the shoes away from the rotor.
6. While rotating the hub and rotor assembly, tighten
the adjusting nut to seat the bearings.

7. Back the adjusting nut off about one-six of a turn.

Note :

The bearing preload should be 0.4 ~ 1.0 kg (0.88 ~
2.2 Ib) when the hub and rotor assembly is pulled
using a pull scale to read the preload.

R gt S i
L R il S Sy

Fig. 12—11 Checking wheel bearing preload

8. Locate the nut lock on the adjusting nut so that
the castellations on the lock are aligned with the
cotter pin hole in the spindle.

9. Install a new cotter pin and bend the ends of
the cotter pin.

10. Check the wheel rotation. If the wheel rotates
properly, install the grease cap. If the wheel still
rotates roughly or noisily, clean or replace the bear-
ings and cups as required.

11. Install the wheel and tighten the wheel bolts to
9.0 ~ 10.0 m-kg (650 ~ 72.0 ft-lb).

12. Install the center cap.

13. Pump the brake pedal several times to obtain
normal brake lining to rotor clearance and restore
normal brake pedal travel.

12—E. REAR WHEEL BEARING
Servicing the rear wheel bearing is explained in Par.
9—A on page 9 : 1.

Fig. 12—12 Front wheel
hub components

. Grease cap

. Cotter pin

. Nut lock

Adjusting nut

. Flat washer

. Quter bearing

Hub

. Inner bearing

9. Spacer

10. Grease scal

11. Dust ring

12. Rotor

13. Bolt and washer

14. Caliper mounting
adaptor

15. Bolt and washer

16. Caliper

R Y N




SUSPENSION

DESCRIPTION ....cooiiiiviiiiereeirssssissinsssranansnsns o snees 13 :
13—A. FRONT SUSPENSION .....ccccovievmnimniiinn 13 :
13—A—1. Front Shock Absorber ........... 13 :
a. Removing front shock
absorber .....civervermeiieen 13 :
b. Disassembling front shock
absorber .....viieneeeen 13 :
¢. Checking front shock
absorber ............ we 1300
d. Assembling front shon,k
absorber ... e 132
e. Installing front shock
absorber ......covvvemvnrcceincee. 13
13—A—2. Suspension Arm ... 13 :
a. Removing suspension arm.. 13 :
b. Inspecting suspension arm.. 13 :
c. Installing suspension arm ... 13 :
13—A—3. Ball Joint ...ccccoevevevervcernnn. e 13
a. Greasing ball joint .............. 13 :
b. Checking ball joint ............ 13
¢. Replacing ball joint ........... 13 :
13—B. REAR SUSPENSION ......coiiiiiiiii e 13 :
13—B—1. Rear Shock Absorber ... 13 :
a. Removing rear shock
absorber .......coceiiiieininn, 13 :
b. Installing rear shock
absorber ......cccvcveveenecee 13
13—B—2. Rear Spring ........cococvemenerienne 13 :
a. Removing rear spring ........ 13 :
b. Disassembling rear spring ... 13 :
¢. Inspecting rear spring ....... 13 :
d. Assembling rear spring ....... 13 :
e. Installing rear spring ........... 13 :
13-B-3. Torque Rod.. covrennenennnns 130

SPECIAL TOOLS

(E.C.E. Vchlcies Only
{(excluding England))

a. Removing torque rod......... 13 :
b. Checking torque rod .......... 13 :
c. Installing torque rod........... 13 :
..................... ceresmremeereesesseneenneaes 13

Lie e B Ve B o R N R | wn

o

11
11
11

11

13



13

DESCRIPTION

The front suspension consists mainly of the vertical
shock absorbers integrally made with each steering
knuckle, suspension arms and stabilizer bar. This
front suspension does not require lubrication, except
the lower ball joints which are provided with plugs
to attaching the grease fittings when required.

The rear suspension consists mainly of leaf springs
and gas sealed type shock absorbers. The gas sealed
type shock absorbers should not be disassembled as
it contains a highly compressed gas. If it is found
to be defective, replace it as assembly.

13—A. FRONT SUSPENSION
13—A-1. Front Shock Absorber

a. Removing front shock absorber

1. Open the hood and remove the four nuts that
attach the shock absorber support to the fender apron.
2. Raise the front end of the vehicle and support
with stands.

3. Remove the center cap and remove the wheel.

4. Remove the clip attaching the fluid pipe to the

shock absorber and remove the fluid pipe.

Fig. 13—1 Front sus-
pension components

1. Cap

2. Nut

3. Road clearance
adjusting plate

4, Shock absorber
support

. Spacer

Spring seat

Dust boot

. Coil spring

Damper stopper

10. Front shock
absorber

11. Dust cover

12. Oil seal

13. Piston rod guide

14. Stopper guide

15. Pressure tube

16. Bolt

17. Base valve casing

18. Valve seat

19. Cap nut

20. O™ ring

21. Back-up ring

22. Stopper

SRS

23. Check valve spring
24. Piston

25. Relief valve

26. Nut

27. Nut

28. Washer

29. Check valve
30. Piston ring

31. Relief valve

32. Washer

32, Knuckle arm
34. Dust seal

35. Set ring

36. Ball joint

37. Plug

38. Bush

39. Stabilizer bar bracket
40. Washer

41. Bush

4?2, Steering stopper
43. Bush

44, Suspension arm
45. Cross member

13 : 1
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5. Remove the bolts attaching the caliper and pull
the caliper off the rotor.

6. Remove the hub grease cap, cotter pin, nut lock
and bearing adjusting nut from the steering knuckle
spindle. Pull the hub and rotor assembly off the
steering knuckle spindle.

7. Remove the bolts attaching the caliper mounting
adaptor to the knuckle and remove the adaptor.

%. Remove the two bolts that attach the lower end
of the shock absorber onto the steering knuckle arm.

Fig. 13—2 Removing bolts

9. Lower the suspension arm and remove the shock
absorber.

.
T

yrerser=T]
S

2,4
%)m

Fig. 13—3 Removing front shock absorber

b. Disassembling front shock absorber

1. Compress the coil spring with the spring compres-
sor (49 0223 640A and 49 0370 641 or 49 0223
641). '

2. Hold the shock absorber support in a vise and
remove the nut attaching the piston rod onto the
shock absorber support.

3. Remove the shock absorber support, spring seat,
coil spring, dust boot, damper stopper and dust cover
from the shock absorber.

L]

4
49 0223 640A 49 0223 641

Fig. 13—4 Spring compressor

Fig. 13-5 Removing nut

4. Hold the reservoir tube in a vise equipped with
soft jaws.

5. Remove the cap nut and seal assembly from the
reservoir tube with the cap nut wrench (49 02359
T00A).

49 0259 700A

Fig. 13—6 Removing cap nut and seal assembly

6. Remove the “0” ring installed on the piston rod
guide with a suitable tool.

7. Pull out the piston rod and pressure tube assem-
bly from the reservoir tube.

8. Remove the piston rod guide, back-up ring, stopper
and stopper guide from the piston rod.

9. Remove the base valve assembly from the pressure
tube. Then, remove the bolt and nut of the base valve
assembly, and remove the valve seat, relief valves, base
valve casing and relief valves.

13:2



Fig. 13—7 Removing “0" ring

e ——

Fig. 13—9 Disassembling base wvalve assembly

10. Remove the piston rod from the pressure tube.
11. Hold the top end of the piston rod in a vice,
being careful to protect it with alminum plates
and remove the piston attaching nut. Remove the
washer, relief valves, centering valve, piston, check
valves, check valve springs and washer from the pis-
ton rod in that order. Then, remove the piston ring
from the piston.

: To replace the piston ring from the piston, proceed
Fig, 13—8 Base valve assembly as follows :

1. Nut 4. Base valve casing 1) Expand the open ends of the _n'ng and remove
2. Valve scat 5. Relief valve the ring. Do not over-expand the ring.
3. Relief valve 6. Bolt 2) Install a new piston ring.

\
o
Fig. 13—=10 Front shock absorber cross section
1. Back-up ring 4. Cap nut and seal assembly 7. Reservoir tube 10. Base valve
2. Piston rod guide 5. Stopper 8. Pressure tube 11. Oil stop ring
3. "0 ring 6. Stopper guide 9. Piston rod
13:3
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Fig., 13—11 Piston components
I. Washer 5. Piston
2. Check wvalve spring 6. Relief valve
3. Check valve 7. Washer
4. Piston ring 8. Nut

Fig. 13—13 Removing piston ring

c. Checking front shock absorber

1. Check the piston rod for wear, scores and bend.
The piston rod diameter should be more than 19.94
mm (07851 in). The standard diamecter is 20.0 mm
(0.7874 in).

2. Check the run-out of the piston rod. The run-out
should be less than 0.15 mm (0.0059 in).

3. Check the contacting surface of the piston with
the check valve and relief valve for wear or damage.
4, Check the relief valve and check wvalve for wear,
damages and flatness. The flatness is less than 0.02
mm (0,008 in).

Fig. 13—14 Measuring piston rod diameter

Fig. 13—15 Checking piston rod run-out

5. Check the reservoir tube for fluid leak or defor-
mation and check the steering knuckle for crack.

6. Check the coil spring for weakness.

7. Inspect the pressure tube for inner diameter and
bend. The inner diameter of the pressure tube
should be 30.07 mm {1.1839 in) and the tube run-
out should be less than 0.2 mm (0.0079 in).

Fig. 13—16 Checking pressure tube run-out

8. Check the cap nut for damaged thread and check
the oil seal lip in the cap nut for wear or other
damages.

9. Check the piston rod guide for wear or damage.
10. Check the base valve casing and relief valve for
wear, damage or flatness. The flatness is less than
0.02 mm (0.0008 in).
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d. Assembling front shock absorber

I. Place the top end of the piston rod in a vise,
being careful to protect it with alminum plates, and
install the washer, check valve spring, check valve,
piston, relief valve, centering valve and washer.

Note:

a) The piston should be installed so that the constant
orifice side goes toward the upper end of the piston
rod.

b) U.S.A. and Canada Vehicles

Use six pieces of relief valve and one centering valve.
The centering valve should be installed between the
2nd and 3rd relief valves from the piston.

¢) E.C.E., Australia and England Vehicles

Use five picces of relief valve,

e
.
il @
@ ; )
@ |
ke
Fig. 13—18 Piston cross section
1. Piston nut 6. Check wvalve
2. Washer 7. Check valve spring
3. Relief valve 8. Piston rod
4. Piston 9. Centering valve
5. Piston ring 10. Washer

2. Tighten the piston nut to 1.35 ~ 1.65 m-kg (9.0
~ 13.0 ft-Ib), ensuring that the check valve and check
valve spring are* properly positioned. "

3. Punch two portions of the threads between the
piston nut and the piston rod with a punch to
prevent loosening of the piston nut. _

4. Fit the four relief valves onto the base valve bolt
and install it into the base valve casing.

5. Fit the five relief wvalves, valve scat and nut to
the base valve casing and tighten the nut to 0.15
mkg (1.0 ftlb).

6. After tightening the nut, punch the center of
the bolt with a punch. :

13:5

Fig. 13—20 Base valve cross section

1. Casing 4. Nut
2. Relief valve 5. Bolt
3. Valve seat 6. Relief valve

Fig. 13—21 Punching bolt

7. Insert the piston rod into the pressure tube from
the bottom side.

8. Install the stopper guide onto the piston rod with
the grooves of the stopper guide toward the base
valve.

9. Install the stopper and back-up ring onto the
piston rod,

10. Install the base valve assembly into the bottom
of the pressure tube.

11. Install the two oil stop rings onto the bottom
side of the pressure tube as shown in Fig. 13-23.
12. Insert the pressure tube and piston rod assembly
into the reservoir tube.
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Fig. 13—22 Installing stopper guide
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Fig. 13—23 Installing oil stop rings

13. Fill the reservoir tube with shock absorber fluid.
The capacity of reservoir tube should be exactly
270 cc (16.5 cu-in).

Fig. 13—24 Filling with fluid

14. Install the rod guide into the pressure tube and
install a new “0” ring between the rod guide and
reservoir tube.

15. Apply a light coating of grease to the lip of the
cap nut oil seal and install the oil seal guide (49
0370 590) onto the top end of the piston rod, then
insert the cap nut slowly onto the piston rod.

16. Tighten the cap nut temporarily, ensuring that
the piston rod is extended to its maximum length,
with the cap nut wrench (49 0259 702).

17. Fully lower the piston rod and tighten the cap
nut to 6.0 ~ 60 m-ky (36:6 ~ 43.0 fi-lb) with the cep

nut wrench (49 0259 700A). Then, install the dust
COVET.

49 0370 590

Fig. 13—25 Inserting cap nut and seal assembly

Fig. 13—27 Tightening cap nut

18. Install the damper stopper onto the piston rod.
19. Install the dust boot onto the piston rod.

20. Install the coil spring onto the reservoir tube.
21. Install the dust boot, spring seat, spacer, and shock
absorber support in that order.

22. Tighten thoe support nut.

13:6



13

e. Installing front shock absorber
Follow the removal procedures in the reverse order.

Note :

When replacing the coil spring, adjust the road clear-
ance by combining the coil spring and adjusting
plate to equal road clearance both on the right
and left.

13—A—2. Suspension Arm

a. Removing suspension arm

|. Raise the front end of the vehicle and support
with stands.

2. Remove the front wheel.

3. Disconnect the tie-rod from the knuckle arm by
removing the cotter pin and nut and using the puller
(49 0118 850C).

R
Fig. 13—28 -Disconnecting tic-rod

4. Remove the bolts attaching the knuckle arm to
the lower end of the front shock absorber.

Fig. 13—29 Removing bolts

5. Remove the steering stopper, cotter pin, nut, washer
and rubber bush holding the stabilizer bar to the

suspension arm.
6. Remove the nut and bolt attaching the suspension

arm to the cross member. Remove the suspension
arm and knuckle arm.

7. Hold the suspension arm in a vise. Check the
suspension arm, knuckle arm and ball joint as in-
structed in Par. 13—A—=2 (step b) and in Par. 13—
A-3 (step b).

13:7

Fig. 13—30 Removing suspension arm and knuckle arm

8. If necessary, remove the cotter pin and nut and
disconnect the knuckle arm from the suspension arm
with the puller (49 0118 850C).

Fig. 13—31 Disconnecting knuckle arm

b. Inspecting suspension arm

1. Inspect the suspension arm and Knuckle arm for
any crack or damage.

2. Check the rubber bushes for weakness, wear or
damage. If necessary, replace with new ones.

c. Installing suspension arm
Follow the removal procedures in the reverse order.

13—-A—3. Ball Joint

a. Greasing ball joint

The ball joints of the suspension arm require no
greasing for 48,000 km (32,000 miles).

When greasing becomes necessary on the ball joint,
proceed as follows :

1. Remove the set ring from the groove on the dust
seal and turn the dust seal inside out.

2. Remove the plug and fit a grease nipple in its stead.
3. Remove all of the used grease in the socket and
the dust seal by gradually supplying new Molybdenum
Disulphide Grease through the nipple.

4. When the used grease is thoroughly removed, fit
the dust seal to the groove on the socket and secure
it in place with the set ring.

5. Add new grease until the dust seal begins to
baloon. Then, depress the dust seal with the fingers
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so that about half of the grease remains in the
dust seal. .

6. Wipe off excess grease around the ball joint.

7. Remove the grease nipple and fit the plug.

B A

Fig. 13—32 Supplying new grease

b. Checking ball joint

1. 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 pull scale in the hole of the
knuckle arm for connecting the tie-rod and pull the
scale until the knuckle arm starts to turn. The read-
ing of the scale should be 12 ~ 18 kg (26.5 ~ 39.7

Ib}. If it is less than 12 kg (26.5 Ib), replace the ball

joint in its assembled form.

Fig. 13—34 Ball joint cross section

1. Knuckle arm
2. Dust seal

3. Set ring
4. Ball joint

Fig. 13—35 Front suspen-

sion

1. Cap

. Spring seat

. Shock absorber support

. Road clearance adjust-
ing plate

. Damper stopper

. Dust boot

. Coil spring

. Front shock absorber
Stabilizer bar

. Suspension arm

. Cross member

O 0o -1 o oLn o b2

—
_

13:8
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¢. Replacing ball joint

1. Remove the suspension arm from the vehicle and
disconnect the suspension arm from the knuckle arm
with the suitable puller as described in Par. 13—A-—
2. (step a).

2. Remove the set ring and dust seal from the ball
joint.

3. Press the ball joint out of the suspension arm
with the ball joint remover (49 0370 860).

Note : .
Before pressing out the ball joint. clean the ball
joint and suspension arm so as not to damage the

mounting bore of the suspension arm.

1 — -

49 0370 860

S i s

Fig. 13—36 Removing ball joint

4. Clean the mounting bore of the suspension arm
and apply kerosene.

5. Press fit the ball joint to the suspension arm with
the ball joint installer (49 0370 860).

MNote :

If the pressure to press in the ball joint is less than
1,500 kg (3,300 Ib), the suspension arm should be
replaced.

49 0370 860

Fig. 13—37 Installing ball joint

6. Install the ball joint and suspension arm assembly
to the knuckle arm. Tighten the nut to 6.0 ~ 7.0
m-kg (43.0 ~ 50.0 ft-Ib) and install the cotter pin.
7. Install the suspension arm assembly.

13:9

13—B. REAR SUSPENSION

13—8B—1. Rear Shock Absorber

a. Removing rear shock absorber

1. Remove the rear seat, as described in Par. 14—H-1.
2. Remove the fasteners and remove the fuel tfank
partition board.

3. Remove the nuts, washers and rubber bush from
upper end of the shock absorber.

Fig. 13—38 Removing nuts

4, Remove nuts attaching the lower end of the shock
absorber to the spring clamp, and remove the shock
absorber.

b. Installing rear shock absorber
Follow the removal procedures in the reverse order.

Note :
Tighten the rear shock absorber nuts to the dimen-
sion shown in Fig. 13-39. ‘

5. dmm

(0.22in)

Fig. 13—39 Tightening nuts
13—B-2. Rear Spring

a. Removing rear spring

1. Raise the rear end of the vehicle and support
the body (rear side frame).

2. Remove the rear wheel and support the rear axle
housing with stands.
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3. Disconnect the lower end of the rear shock ab-
sorber from the spring clamp by removing the nuts.
4. Remove the “‘U”-bolt attaching nuts, and then
remove the bound bumber, rubber pads, holder, spring
clamp and “U-bolts.

Fig. 13—40 Removing “U™-bolt attaching nuts

5. Remove the two bolts and one nut attaching the
spring pin located at the front end of the rear
spring. Insert a suitable tool as a screwdriver between
the spring pin and bracket of the body, and pry them.

6. Remove the shackle nuts, shackle plate and shackle
and remove the rear end of the rear spring from the
vehicle.

7. Remove the bushes from the rear end of the rear
spring.

8. Remove the bushes from the front end of the
rear spring.

b. Disassembling rear spring
1. Pry the four clips with a suitable tool.

Fig. 13—41 Removing clip

Fig. 13—-42
Rear suspension
components

1. Nut

2. Washer

3, Bush

4. Bush

5. Washer

6. Rear shock absorber
7. Shackle plate
8. Bush

9. Shackle

10. U™ bolt

11. Bound bumper
12. Holder"

13. Bush

14. Bush

5. Rear spring
16. Rubber pad
17. Spring pin
18. Rubber pad
19. Spring clamp
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2. Remove the center bolt and nut, and disassemble
the rear spring.

Note :

According to the size of camber, the rear springs
are classified into the three categories of —, 0, and
+. They are marked on the main leaf. Since dif-
ference in camber between the right and left springs
results in a difference in road clearance causing in-
clination of the vehicle, those with the same mark
should be installed on both sides.

c. Inspecting rear spring

I. Check the bush and spring rubber pad for wear
or weakness.

2. Check the rear springs for breakage, cracks or
weak leaves.

3. Check the shackle, and “U”-bolt for wear or any
damage.

4. Check the center bolt and clips for defects.

d. Assembling rear spring
Follow the disassembly procedures in the reverse order.

Note :
(a) Bend the clips until the leaves are firmly contacted.

(b) After tightening the center bolt and nut, punch
the nut to prevent loosening of the bolt.

e. Installing rear spring
Follow the removal procedures in the reverse order.

Note : .
(a) Tighten the “U”-bolt attaching nuts to 3.8 ~ 4.6
m-kg (27.0 ~ 33.0 ftib).
(b) Install the shackle plate so that the chamfer
on the hole of shackle plate is faced to the bush.

The pressed mark on the shackle plate should be
faced outward, as shown in Fig. 13-43.

Fig. 13—43 Installing shackle plate

13—B—3. Torque Rod

(E.C.E. Vehicles Only (excluding England))
a. Removing torque rod
1. Raise the rear end of the vehicle and support the
rear axle housing with stands.
2. Remove the torque rod attaching bolt and nuts and
remove the torque rod.

b. Checking torque rod
1. Check the torque rod for crack or damage.
2. Check the rubber bushes for weakness.

c. Installing torque rod
Follow the removal procedures in the reverse order.

Note:

(a) Install the torque rod so that the assembly mark
is placed at the front and inside of the vehicle.

(b) Tighten the nuts to 10.0 ~ 12.0 m-kg (72.0 ~
87.0 ft-Ib) in unloaded condition. :

Fig. 13-44 Rear

s

rf"f_\'_'—i—‘ suspension
I? ’ f 1. Spring pin
rl ‘
It E N 2. Bush
NN A 3, Rear shock
NIV S. '
et absorber
4. Bound bumper
5. *U"-bolt
Pﬂ 6. Rubber pad
f holder

% 7. Rubber pad
- 8. Spring clamp

9. Shackle plate
10. Shackle

11. Bush

12. Bush

13. Rear spring

SPECIAL TOOLS

49 0370 860 Ball joint remover and installer
49 0223 640A Spring compressor
49 0370 641 Screw (For spring compressor)

49 0223 641

Screw (For spring compressor)

49 0259 700A
49 0259 702
49 0370 590
49 0118 850C

Cap nut wrench
Cap nut wrench
Cap nut oil seal guide
Ball joint puller

13:11
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DESCRIPTION 3. Remove two nuts attaching each hinge to the
The body is designed to give an unitary construction hood taking care not to let the hood slip when the
with the body and chassis frame unified for light, nuts are removed.

rigid and durable construction. This section explains
service procedures of the hood, luggage compartment,
bumper, door, seat, top ceiling, windshield.

14—A. HOQD

14—A-1. Removing Hood

1. Open the hood and support the hood in the open : S

position. Mark the hood hinge locations on the hood. “ . . S T

2. Remove the hood support from the hood. Fig. 14—2 Removing hinge attaching bolts

4. Remove the hood from the vehicle.

Fig. 14—3 Removing hood

Fig. 14—4 Hood components

Hood (Bonnet) Sedan

Hood (Bonnet) Hardtop
Release wire prommet
Release wire

Release wire clip

Release wire clamp

Hood latch (Bonnet lock)

. Hood hinge

Cushion rubber

. Hood support (Bonnet stay)
: Hood support cushion rubber

=
Eoemaanswne




'Y _A—2. Installing Hood

! “low the removal procedures in the reverse order

" adjust the hood by applying the procedures ex-
Mined in the following paragraph.

1V _A—3. Adjusting Hood
e hood is provided with to-and-fro, up-and-down
" side-to-side adjustments.

' make the to-and-fro and side-to-side adjustments,
ltivsen the hood attaching bolts and move the hood
' the proper position, then tighten the attaching
}'“lls

Fig. 14-5 To-and-fro adjustment

the up-and-down adjustment at the rear
the hood, loosen the hood stop bolts and
hood to proper position, then tighten the
bolts.

ig. 14—16 Up-and-down adjustment

Adjusting Hood Latch

tain that it is properly aligned.

he hood latch attaching bolts. Then the
juired to align with the latch.

{he attaching bolts on the hood latch,
& the position of the hood. The proper
ithe hood is when it adjust flushes with

e

14-B. LUGGAGE COMPARTMENT DOOR

14—B-1. Removing Luggage Compartment Door

1. Open the luggage compartment door and support
the door in the luggage compartment.

2. Remove the two bolts attaching the hinge to the
luggage compartment door. .

3. Remove the luggage compartment door from the
vehicle.

Fig. 14—8 Removing cémpa.rtment door

14—B—-2. Installing Luggage Compartment Door

Follow the removal procedures in the reverse order
and adjust the luggage compartment door by apply-
ing procedures explained in the following paragraph.

14—B-3. Adjusting Luggage Compartment Door

To make the to-and-fro or side-to-side adjustment,
loosen the luggage compartment door attaching bolts,
and move the door as required.

To make the up-and-down adjustment, loosen the
hinge-to-hinge support attaching bolts and raise or
lower the hinge as required.

14 : 2
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14—B—4. Adjusting Luggage Compartment Door

To adjust the door latch, loosen the door latch
striker attaching bolts, and move the striker as re-
quired, then tighten the attaching bollts.

Y
Fig. 14—9 Up-and-down adjustment

Latch

Fig. 14—12 Adjusting striker
14—-C. FRONT BUMPER

14—C—1. Removing Front Bumper
1. Raise the front end of the wvehicle and support

with stands.
2. Remove the two bolts attaching the left and right

bumper stays to the outside of the frame.

Fig. 14—13 Removing bumper stay attaching bolts

3. Remove the two bolts attaching the left and right
bumper ends to the inside of the frame and remove

the bumper.

Fig. 14-11
Luggage compartment door
components )

1. Door hinge

2. Weatherstrip

3. Luggage compartment door
{Trank lid)

. Striker

. Door latch

. Balance spring

. Balance spring protector

. Cushion rubber

00 =1 v Lh B

14 :
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Fig. 14—15 Removing front bumper

4. Remove the bolts attaching each bumper stay to
the bumper and remove the stays.

14—C-2. Installing Front Bumper
Follow the removal procedures in the reverse order
and align the bumper for good fit and appearance.

14-D. REAR BUMPER

14—-D-1. Removing Rear Bumper
1. Open the luggage compartment door.
2. Remove the two bolts attaching the left and right

bumper ends.
3. Remove the nuts attaching the left and right bum-

per stays and remove the rear bumper.

Fig. 14—16 Removing rear bumper

14—D—2. Installing Rear Bumper
Follow the removal procedures in the reverse order
and align the bumper for good fit and appearance.

Fig. 14—17
Front bumper and rear bumper
(Hard Top & Sedan)

{Hard Top)

. Front bumper (Right)

. Front bumper {Center)
Front bumper (Left)
Front bumper stay (Right)
Front bumper stay (Left)
Rear bumper (Right)

Rear bumper (Center)
Rear bumper (Left)
Rear bumper stay (Hard Top)

. Rear bumper stay (Right)

. Rear bumper stay (Left)

— )
R = TR B = A R S FUR R

( Sedan;
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14—-E. WINDSHIELD GLASS 3. Insert the mould remover between the mould and
the glass and pull the retaining clip to remove the
14—E—1. Removing Windshield Glass mould upward. Remove the mould.

To replace the windshield glass, use the window
service tool set (Part No. 49 0305 870) shown in
Fig. 14-22.

Clip ) e

hou ig
e \

Sealant

i'%/

Top ceiling : :
Fig.  14—20 Removing mould

\\ Windshield glass
e e e

Fig. 14—18 Windshieid cross section
Mould

1. Remove the interior mirror and also right and left
front pillar trims from the interior of the wvehicle.
2. Remove the windshield wiper arms and blades.

Mould remover

Fig. 14—21 Removing mould

4. Remove the mould retaining clips.
. 5. Pierce the needle between the glass and the seal-
Fig. 14—18 Removing wiper arm - ant and insert the 500 mm (20in) length of piano

Fig. 14—22 _
Window service tool set
(49 0305 870)

Sealant gun
Gauze
Sealant
Spacer

Dam

Mould remover
Needle '
. Brush

. Cutting kgife
. Primer

. Bar

. Piano wire

\Owh-l.a‘\un-hmm»—;
B P -

et
I
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wire into the pierced hole. Wrap each end of the
wire around the bars.

U

Fig. 14—23 Piercing piano wire

6. With the aid of an assistant, cut the sealant all
the way around the glass with a sawing motion and
remove the glass.

Note : :
(a) When cutting the sealant with the piano wire,
cut it along the border between the window glass
and the sealant.

(b) The piano wire is liable to snap if only a certain
section is constantly used and becomes hot. There-
fore, when cutting the sealant ensure that the piano
wire is kept cool (it should be cooled slowly) or the
section of the wire being used is constantly rotated.

Fig. 14—24 Cutting sealant

Fig. 14—25 Removing glass

14—E~-2. Installing Windshield Glass

1. Using the cutting knife, cut the sealant off
smoothly so that 1 to 2mm (0.04 to 0.08in) of
the sealant remains along the glass opening flange.

Fig. 14—26 Cutting sealant

If the thickness of the sealant left along the glass
opening flange is too small, first, clean with a sol-
vent. Then, apply primer with the brush and leave
it to dry for 20 to 30 minutes. Then, apply sealant
until a thickness of 1 to 2 mm (0.04 to 0.08in)
is obtained.

Fig. 14—27 Applying primer

2. Clean the glass thoroughly and bond the dam with
bonding agent parallel to the edge of the glass at a
position 7 mm (0.028 in) away from it. Bond the
dam in the direction shown in Fig. 14-28.

“Pmm A
(p-28in

_Detail of A
Fig. 14—28 Bonding dam
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Note :
Securely bond the dam so that it is straight and

will not come apart.

3. Apply primer around the entire perimeter of the
glass in the area that will contact the sealant. Clean
the glass opening flange and apply primer to the
entire perimeter of the sealant on the glass opening
flange. Allow the primer to dry 30 minutes before
installation of glass.

Note :
(a) Apply as thin the sealant coating as possible to

the glass.
(b) Do not allow any dust, water, oil, etc. to get

on the coating surface and also de not touch the
coating surface with hand.

Fig. 14—29 Applying primer

4. Bond each spacer to the glass opening flange with

-

k:\\__‘_w‘_'. .'I iy
pd N I
520mm /h"""““-—u. ] /L/\.

(20. 47in}

n"/( Gmm
: . ,
AN >\_o. 35in)

Cross section A—A

Fig. 14—30 Position spacers

14 . 7

bonding agent. Fig. 14—30 shows the directions and
positions of each spacer. There are two kinds of
spacer.

Part Nos. Name of Part Color
0305 70 448A Spacer Gray
0305 70 447B Spacer Black

Although the spacer is bonded on both the right
and the left hand sides of the windshield glass in
Fig. 14-30, the spacer on only one side of the
glass should be sufficient. '

5. Insert each mould retaining clip to the clip inser-
tion portion in the manner shown in Fig. 14-31.
Replace the retaining clips as required to insure ade-
quate mould retention.

Clip

Spacer

Fig. 14=31 Installing mould retaining clip

6. After the primer is dry, apply the sealant so that
it is 8 mm (0.31in) high along the entire perimeter
of the glass with the sealant gun fitted with the
sealant cartridge. If the sealant comes apart from the
painted surface on the body side, use the remainder
of the sealant for rectification.

Note :

(4) Shape the nozzle of the sealant cartridge with
the cutting knife as shown in Fig. 14-32. Then,
break the film of the sealant with a piece of wire
and it is ready for application.

(b) If the application is unsatisfactory, rectify it with
a wooden spatula.

Ltk

. 14—32 Applying sealant
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Sealant

Dam

Tmm Glass
(0. 28in)

Fig. 14—33 Detail B Fig. 14-32

(¢) If any seal adheres to your hand, it should be
removed immediately.

7. Place the glass in the opening flange, locating the
best position for equal sealant contact.

8. Firmly press the glass against the sealant with
hand pressure. Then, inspect the appearance of the
sealant through the glass. A dull sport indicates an
area where the sealant does not contact glass surface.
Additional hand pressure will seal most areas. When
installing the glass, 5.8 mm (0,23 in) clearance should
exist between the body and the glass. Check the
clearance at the four positions shown in Fig. 14-33.

Note :

If possible, do not apply any force to the glass
until the sealant has hardened. Time required for
the seal to harden after it is applied.

Summer (20°C or 68°F) 5 hours

Winter ( 5°C or 41°F) 24 hours

Body
—
5. 8mm{Q. 23in}

Glass

Fig. 14—34 Adjusting clearance

9. Remove any excess primer from the glass with
a wooden spatula and wipe with a clean solvent.
10. Water test the installation around the entire per-
imeter of the glass. Repair any leaks by applying
the sealant around the edge of the glass.

11. Install the moulds, interior mirror, front pillar
trims, windshield wiper arms, etc.

Note :

(a) Keep the door windows open until the sealant
has hardened to some extent.

(b) If the vehicle is to be repainted, remove all the
sealant from the body and then after backing the
paint on, apply the sealant so that it is 10 mm
(0.4 in) high. Never apply air setting paint to the

“surface on which the sealant is to be applied.

14—F. REAR WINDOW GLASS

14—F—1. Removing and Installing Rear Window Glass
The removal and installation of the rear window
glass can be made in the same way as those of the
windshield glass. But care should be taken to the
following points :

1. Rear window mould lower can be installed only
by inserting it into the body panel because clip is
sub-assembled. When removing the mould, push part
A of the clip with the driver through the bottom
hole.

Windshield Glass

Sealant

Body

Fig. 14—35 Rear window mould lower

2. In the case of a wvehicle equipped with a heatable
window, perform the works of disconnection and
connection of the relevant wiring. '

3. When installing the glass, 7.8 mm (0.31in} clear-
ance should exist between the body and the glass.
Check the clearance at the four portions shown in

Body :

- Fig. 14-36.

Spacer

Fig. 14—36 Adjusting clearance

14 : 8
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3. The directions and positions each spacer to be
bonded are shown in Fig. 14-37.

<2 50mm

L
— (9. 84in)

.\. \

\".\. .
\\W .
,/'>r< //Wm
\\</500.-'nm ~ (19,69 in)
hS

(19.69in)

Fig. 14—37 Position of spacers

(0. 28in)
Fig. 14—38 B—B section of Fig. 14-37

14—F—2. Heatable Window Inspection

1. Turned on the heater switch.

2. Ground the negative terminal of the voltmeter
on the body and touch the positive terminal on
the center of each filament to measure the voltage.
Normal filament registers approximately 6 volts at
the center. A high voltage on the order of 12 volts
shows that breakage is on the negative side from
“the center (grounded side) and a voltage close to
0 volt shown that breakage is on the positive side.

3. Move the positive terminal to the side where
breakage is known to exist, and you will note sudden
change in voltage at a portion. That portion is where
the filament is broken.

Window

-

Right

side i : Left
|'__ P‘ \_ 1 [T side

el | |
\

|
Printed filament

®

Voltmetar

Fig. 14—39 Inspecting heatable window

14 :9

14—F—3. Heatable Window Repair

1. Clean the broken portion with solvent.

2. By using a small brush or a drawing pen, apply
the conductive silver paint (Part No. 2835 77 6000),
i.e. Dupont No. 4817 to the broken section.

3. Completely dry the painted section by leaving it
intact for 24 hours in the case of 20°C (68°F) (for
30 minutes when the painted section is heated up to
60°C (140°F) with a dryer).

Note :

(a) Never turn on the heater befors the paint has
completely dried.

(b) Do not use any alkaline chemical cleanser to
clean the section thus repaired.

(c) The life of Dupont No. 4817, conductive silver
paint, is one year and must be kept at a dry place
having a temperature of less than 20°C (63°F)

14—G. FRONT SEAT

14—G—1. Front Seat Replacement

1. Remove the front seat by removing the two at-
taching bolts and two attaching nuts.

2. To install, reverse the removal procedures.

Fig. 14—40 Removing bolts

Fig. 14—41 Removing nuts
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14—G—2. Seat Adjuster Inspection

1. Inspect the seat adjuster for smooth operation by
moving the seat back and forth. If necessary, apply
grease to the seat adjuster.

2. Inspect the seat adjusting lever for wear, If de-
fective, repair or replace it.

14—G—-3. Reclining Knuckle Replacement
To replace the reclining knuckle, use the tool (Part
No. 49 0259 855).

Fig. 14—42 Removing reclining knuckle

-

14-H. REAR SEAT

14—H—1. Removing Rear Seat
1. Remove the two bolts attaching the seat cushion

and remove the seat cushion.

2. Remove the rear seat back attaching bolts.

Fig. 14—44 Removing attaching bolt

3. Raise the seat to full up position and pull it in
the B direction. '

14—H-2. Installing Rear Seat

1. Tighten temporarily the rear seat back to tire
housing.

2. Push the rear seat back attaching fastener in P
direction and press it down into the catch of the body
as shown in Fig. 14—-46.

Note :
Make sure that the seat is inserted by pulling the
upper end of the seat back.

. e s

3. Further tighten the bolt which has been tightened
temporarily.

4. Place the seat cushion and tighten the two bolts
attaching the seat cushion.

Fig. 14—46
Rear seat back

14 :10
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14—1, DOOR
14—1-1. Door Adjustment

a. Adjusting door latch striker

The striker can be adjusted laterally and vertically
as well as fore and aft. The striker should not be
adjusted to correct door sag.

1. Loosen the striker attaching screws and move the
striker as required.

2. Tighten the attaching screws and check the door fit.

Fig. 14—47 Adjusting striker

b. Adjusting door alignment
The door hinges provide sufficient adjustment lati-

tude to correct most door misalignment conditions.
Do not cover up a poor door alignment with the
door latch striker adjustment.

1. Loosen the hinge attaching bolts and move the
hinge as required. ’

2. Tighten the attaching bolts and check the door fit.

& R LR e

Fig. 14—48 Adjusting door alignment

14—1—2, Door Hinge Replacement

1. Support the door.

2. Remove the hinge-to-body attaching bolts.

3. Remove the hinge-to-door attaching bolts and re-
move the hinge.

4. Position the hinge to the door and body, and
install the attaching bolts.

S. Adjust the door as described in Par. 14—1—1 and
tighten the attaching bolts.

14:11

14—1-3. Door Weatherstrip Replacement
1. Pull the weatherstrip from the retaining clips, and
remove the weatherstrip without damaging the rubber
if the weatherstrip is to be used again.

Fig. 14—49 Removing weatherstrip

2. Remove the weatherstrip retaining clips from the
door.

Fig. 14—51 Positioning retaining clip
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3. Inspect the weatherstrip for crack, deformation
and damage. If defective, replace it.

4, Fit the retaining clips to the weatherstrip with a
plier.

AR T R

Fig. 14-52 Fitting retaining clip

5. Position the weatherstrip to the door and fit the
retaining clips into place.

Fig. 14—53 Installing weatherstrip

Fig. 14—54 Weatherstrip corss section

14—1—4. Door Weatherstrip {Hard Top)

Fig. 14—56 Weatherstdp cross section

14—J. FRONT DOOR (Sedan)
14—J—1. Door Window Regulator and Glass

a. Removing door window regulator and glass

1. Remove the regulator handle by removing the at-
taching screw. :
2. Remove the door latch knob.

3. Remove the armm rest by removing the attaching
SCrews.

4. Remove the inner handle cover by removing the
attaching screw.

5. Remove the trim panel and watershield.

6. Remove the regulator attaching bolts, and lower
the regulator to disconnect the regulator roller from
the glass channel, then remove the regulator assembly.
7. Remove the glass.

14:12
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Fig. 14—58 Removing regulator

b. Checking door window regulator

1. Inspect the regulator gear and spring for wear and
damage. If defective, replace the regulator assembly.
2. If necessary, apply grease to each operation por-

tion.

c. Installing door window regulator and glass
Follow the removal procedures in the reverse order.

Note :
Adjust the regulator and check the operation of the

regulator.

i, gt

Fig. 14—60 Removing glass

Fig. 14—61 Adjusting regulator

Fig. 14-59
Front door (Sedan)

1. Front door body

2. Weatherstrip

3. Glass run channel

4. Door glass

5. Seaming welt

6. Corner bracket

7. Insulation

8. Door glass rubber strip
9. Door glass lift bracket
10. Glass guide “B”

11. Glass guide *“*A™

12. Weatherstrip outer

13. Weatherstrip inner

14, Door trim

15. Arm rest (RX)
16. Arm rest garnish

17. Tdm fastener

18. Arm rest (GR, GRII)
19. Pull handle (Std.)

14 :13



14—J-2. Door Latch, Lock Cylinder and Outer
Handle

a. Removing door latch, lock cylinder and outer
handle

. Remove the regulator handle, arm rest, etc.

2. Remove the trim panel and watershield.

—_

Garrush

Armrest /

Fig. 14—82 Removing arm rest

3. Remove the bolts attaching the inner handle and
remove the inner handle.

il

Fig. 14—63 Removing inner handle

4. Raise the glass fully and disconnect the remote
control rod from the lock cylinder.
5. Remove the door latch attaching screw and remove

the door latch.

g s i

v tl

Fig. 14—64 Removing door latch attaching screws

Fig. 14—65 Removing door latch

6. Remove the outer handle by removing the attach-
ing bolts.

= T

Fig. 14—66 Removing outer handle attaching bolts

7. Remove the retainer that secure the lock cylinder
to the outer handle and remove the lock cylinder.

Fig. 14—67 Removing retainer

b. Installing door latch, lock cylinder and outer

handle
Follow the removal procedures in the reverse order.

14: 14
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(Sedan & Custom Sedan)

14 -

. QOuter handle
. Door body
Door lock
Base plate

. Rack

Door screen
Door cushion

‘:-JO‘\U!-{LWNH

15

Fig. 14—68 Front door regulator components

8.

9.
10.
11.
12,
13.
14.

Inner handle rod

Pad

Rod holder

Door hinge upper
Door hinge lower shim
Hinge pin

Check lever

15.
16.
17.
18.
19.
20.
21.

Door hinge lower

Inner handle

Inner handle cover

Window regulator (Hard top)
Window regulator handle
Cushion (Sedan)

Window regulator (Sedan)
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14—J-3. Door Window Regulator and Glass

a. Removing door window regulator and glass
(Hard top)
. Remove the regulator handle.
. Remove the inner handle cover.
. Remove the garmnish and arm rest.
. Fully open the window glass.
. Remove the belt line mould.
. Remove the door screen.
. Remove the nuts.
. Remove the window glass assembly from the regu-
lator and take it upward.
9. Remove the nut and take out the regulator from
the service hole.

0o =1 Oh LA W R

b. Checking door window regulator

1. Inspect the regulator gear and spring for wear and
damage. If defective, replace the regulator assembly.
2. If necessary, apply grease to each operation por-
tion.

c. Installing door window regulator and glass
Follow the removal procedures in the reverse order.

Note : .
Adjust the regulator and check the operation of the

regulator.

14—J—4. Inner Handle, Door Latch and Outer Handle

a. Removing inner handle

1. Remove the door trim.

2. Remove the door screen.

3. Remove the bolt joint.

4. Remove the rod from rod holder and remove the
inner handle.

b. Installing inner handle
Follow the removal procedures in the reverse order.

Note :
Adjust the inner handle and inner lock lever with
bolt and nut in order to prevent the free play of

them.

c. Removing door latch

1. Remove the door window glass. (Refer to 14—J-3)

2. Remove the inner handle.

3. Incline forward the glass guide by removing the
bolts and loosening the nuts.

4. Take out the door latch from the service hole by
removing the nuts, joints, bolts and screens.

d. Installing door latch
Follow the removal procedures in the reverse order.

Fig. 14—69
Front door glass

. Door body

. Seaming welt (Roof side)
. Weatherstrip retainer

. Weatherstrip roof side

. Weatherstrip fastener

. Insulation

. Door body weatherstrip
. Seaming welt (Door body rear)
. Door glass

, Glass stopper

. Glass guide

. Fastener cap

. Trim fastener

. Outer weatherstrip

. Weatherstrip

. Mould

. Door trim

. Arm rest (GS, GSII)

. Arm rest (8X)

. Arm rest garnish

. Pull handle

00 =1 Oh Lh B WK
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Removing outer handle
_Remove the door window glass. (Refer to 14—J-3)
. Remove the joint and bolt.
_Remove the bolt and take out the outer handle.

U D =— @

f. Installing outer handle
Follow the removal procedures in the reverse order
after adjusting the joint not to play.

Note :
When removing or installing the door lock, nylon
bush and joint should be changed.

14—J—5. Front Door Glass Regulator Adjustment

a. Horizontal adjustment of the window

1. Raise the window to full up position.

2. Make the horizontal adjustment of the glass by
moving regulator guide No. 2 up and down and tighten
1t.

3. Make sure that the regulator guide No. 2 is parallel
with the standard line.

4, Make sure that the glass moves smoothly.

|
= Eey
N ['.I When rear

\ Z} side is up

T
Regulator guide No. 2

Fig. 14—70 Horizontal adjustment

b. The fore and aft adjustment of the window

1. Tighten the upper bolt of the glass guide at the
center of the long hole.

2. Push rearwards the glass guide as shown in Fig.
14—71 the upper bolt.

Note :
Make sure that the glass does not play back and forth.

Glass guide B

“_Glass guide A

Fig. 14—71 Fore and aft adjustment

14 : 17

c. Vertical adjustment of the window

With the window glass raised to full up position,
adjust the bolt up stoppers (Front and Rear) and
tighten it.

Note :
Make sure that the regulator touches both up stoppers.

Fig. 14—72 Vertical adjustment

d. The in and out adjustment of the window

With the window raised adjust the glass guide lower
adjusting bolt so that the glass circumference touches
cab side weatherstrip evenly.

Note : .
Make sure there is no space between the inner panel

and the brim of the nut.

Fig. 14—73 In and out adjustment

e. Final check

1. If it is impossible to adjust the glass by using
lower glass guide bolt only, adjust it by the upper
guide bolt.

Check the glass contact with the weatherstrip.

2. Adjust the lower glass guide to prevent the glass
from playing back and forth and tighten it.

In principle, it is advisable to tighten the glass guide
B (lower) at the center of the long hole and adjust
the glass guide A.

Note :
After adjusting, apply the putty to the bolt, nut and
long hole and paste the door screen.
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—

Fig. 14—74 Adjusting bolt

Glass guide A

Glass guide B—
/

Fig. 14—75 Adjusting bolts

Fig. 14—76 Adjusting position

Horizontal adjustment
Fore and aft adjustment
Vertical adjustment

In and out adjustment

14—K. REAR DOOR
14—K—1. Stationary Glass

a. Removing stationay glass
1. Lower the window glass all the way.
2. Remove the trim panel and watershield.

s REERRL T T e e g B S L T
N _ T R e P

gy R

Fig. 14—77 Removing watershield

3. Remove the screws attaching the upper end of
the division bar to the window frame.

Fig. 14—78 Removing upper end attaching screws

4. Remove the bolt attaching the lower end of the
division bar to the door panel.

5. Pull the division bar off the stationary glass and
remove the stationary glass. -

T EASCTR SR AT e Y R

Fig. 14=79 Removing lower end attaching bolts

14:18
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E i ad T e TUT | SeTmetoweR,
Fig. 14—80 Removing division bar

Remove the weatherstrip from the stationary glass.

o

b. Installing stationary glass
Follow the removal procedures in the reverse order.

14—K—2., Rear Door Window Regulator and Glass

a. Removing rear door window regulator and glass
1. Lower the window glass all the way.
2. Remove the regulator handle, arm rest, door latch

knob, etc.
3. Remove the trim panel and watershield.

Fig. 14—82 Removing arm rest

4, Remove the screws attaching the upper end of
the division bar to the window frame.

5. Remove the bolt attaching the lower end of the
division bar to the door panel.

6. Remove the division bar.

Fig. 14—83
Rear door glass

Rear door body
Run channel “A”
Run channel *B™
Division bar

. Weatherstrip

. Weatherstrip

. Seaming welt

. Door cushion

. Door glass

. Window glass

. Rubber strip

. Lift bracket

. Weatherstrip (outer)
. Weatherstrip (inner)
. Insulation

. Fastener cap

. Fastener trim

. Door trim

. Arm rest

. Arm rest garnish

. Pull handle (Std.)

BN O kL

B B e b e b b e e e s e
MO W=t bWk = O W
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Fig. 14—84 Removing division bar

7. Remove the regulator attaching bolts and discon-
nect the regulator roller from the glass channel, then
remove the regulator assembly.

8. Remove the glass.

Fig. 14—85 Removing regulator

b. Installing rear door window regulator and glass
Follow the removal procedures in the reverse order.

Note :
Adjust the regulator and check the operation of the

regulator.

Fig. 14—86
Rear door regulator
components

. Outer handle
. Screen

Bush

. Door lock
Rack

. Base plate

. Rod holder
. Hinge

. Bush

. Hinge pin

. Shim

. Rod

. Inner handle
. Pin

. Roller

. Check spring
. Check lever
. Hinge

. Shim

. Hinge pin

. Inner handle cover
. Regulator

. Gasket

. Escutcheon

. Regulator handle

T N N Y N VOO

Z;I)MMMMMH:—-H»-HJ—H.—AH._
B WK, SCWVWE DL B WRe o
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14—L. QUARTER WINDOW (HARD TOP)

14—L-1. Removing the gquarter window and the
guarter trim

1. Remove the rear seat cushion and the rear seat

back. The rear seat back will be easily taken out

by raising and pulling it.

2. Remove the regulator handle.

3. Remove the gamish and arm rest.

4, Remove the belt holder.

5. Remove the cap and screw.

6, Remove the corner cover.

7. Remove the scarf plate by removing the bolt. S )
8. Remove the quarter trim. Fig. 14~90 Removing quarter

cEndiie &

window glass

<.

14—L—4. Installing the quarter window glass
Follow the removal procedures in the reverse order.

14—L-5. Removing regulator

1. Remove the quarter trim. (Refer to 14—L-1)

2. Remove the door screen.

3. With the window glass raised to full up position
remove the bolt and with the glass lowered to full
down position remove the bolt and nut.

4, Remove the regulator from the service hole by
removing the bolt.

Fig. 14—88 Removing quarter trim

14—~L—2. Installing the gquarter window and the
quarter trim,
Follow the removzl procedures in the reverse order_.

14—1L—3. Removing the quarter window glass

1. Remove the quarter trim. (Refer to 14—L-1)

2. Remove the door screen.

3. With the window glass raised to 150 mm high,
remove the belt line mould.

4, With the window glass raised to full up position
remove the bolt. And with the window glass lowered

to full down position remove the bolt and nut. Fig. 14—91 Removing regulator

5. Move the glass guide B rearwards by loosening the S

bolt. p 14—L—6. Installing the regulator

6. Take out the quarter window glass. Follow the removal procedures in the reverse order.

14 : 21
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14—M. QUARTER WINDOW ADJUSTMENT

14—M—1. Horizontal Adjustment of the Window Glass
1. Raise the window glass to full up position.

2. Adjust the window glass so that the glass touches
cab side weatherstrip evenly by moving the regulator
guide No. 2 up and down. And tighten the regulator
guide.

3. Move the regulator guide parallel with the stand-
ard line, and adjust the position of the glass.

4. Vertical adjustment.

.:|!I. .I:.IIi

i ~When front
=_=%side is up
- < When rear
= side Is up
jgufator guide No. 2

Fig. 14—92 Horizontal adjustment

14—M—2. Vertical Adjustment of the Window Glass

Adjust the up stopper with the window glass raised
to the full up position so that the height of the
quarter window glass is the same as that of the front

door glass.

Note :
Make sure that the regulator touches both stoppers.

(Front and Rear)

Fig. 14—93 Vertical adjustment

14—M—3. The Fore and Aft Adjustment of the
Window

Move the glass back and forth so that the glass ac-

cords with the front door glass and tighten the re-

gulator guide No. 4.

Note :
After making sure that the glass touches the weather-

strip evenly tighten the regulator guide No. 4.

Fig. 14—94 Fore and aft adjustment

14—M—4. The In and Out Adjustment

1. Tighten the upper bolt of glass guide. With the
glass raised to full up position, adjust the lower
glass guide so that the glass circumference touches
cab side weatherstrip evenly.

|

Fig. 14—95 In and out adjustment

2. Tighten the upper part of the glass guide. After
lowering the glass, tighten the lower part.

Note : v
Install the glass guide so that it touches the glass
lightly as shown in Fig. 14-96 in order to prevent
the weatherstrip from tearing off or biting when
moving the glass up and down.

Fig. 14—96 Installing glass guide B

14 :22
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3. Check the relative position of the door window
glass and the quarter window glass.

® The top of the quarter window glass must be in
alignment with that of the door window glass.

® The clearance between the door window glass and
the quarter window glass must be within 1.5 mm
(The glass and the rubber should not interfere with

each other).
® Parallelism . ............. within | mm

Veartical adjustment of

the windowglass  The fore and aft
- .. adjustment of
the window glass

Fig. 14-97

The horizontal adjustment
The vertical adjustment

The fore and aft adjustment
The in and out adjustment

—=WhAN
o o

Fig. 14—98 Adjusting position
After adjustment, putty the bolts and nuts as they

were before.

14 :23

Fig. 14—99
Rear side window
(Hard top)

B b BD B B B B B b e b e b b e e e
=N B WM O W00 O W R) e O

FIPCREK - RV SOV

, Glass guide -
. Weatherstrip
. Window giass

Comer cover

. Glass run channel
. Glass guide

. Glass stopper

. Rubber stopper

. Door stopper

. Rubber garnish

. Window regulator
. Doow sareen

. Weatherstrip

. Weatherstrip

. Mould

. Trim

. Tdm cap

. Corner cap

. Trim spacer

.. Fastener cap

. Trim fastener

. Arm rest

. Garnish

. Seal rubber

. Escutcheon

- Regulator handl

. Pull handle (Std.)
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14—N. TOP CEILING

14—N—1. Removing Top Ceiling

1. Remove the sun visors, interior mirror, interior

lamps, assist straps, etc.

Fig. 14—101 Removing assist strap

2. Remove the front pillar trims and rear package
tray trim panel.

Fig. 14—102 Removing package trim panel

3. Strip off the seaming welts from the body flange
and tear the cemented surface of the top ceiling from
the outside of the flange.

4. Remove the polyethylene plates of the top ceiling
from the inserting points of the body.

5. Remove the listing wires and top ceiling.

Fig. 14—104 Removing seaming welt

B L LT T M - -

- B A A

Fig. 14—105 Tearing of ceiling cemented surface

Mouid /z-'-'*f-:—Eody y
windshield—__.J4 /
Y . ﬁ“’”f’-
2O R =2
Glass—=" 725 _
s
-

~——Top ceiling

Fig. 14—-106

14: 24



14

14—N-2. Installing Top Ceiling

1. Affix the head linings (top insulations) onto the
body ceiling with adhesive cement.

2. Heat up the top ceiling to a temperature of 30°C
to 50°C (86°F to 122°F).

3. Insert both ends of the listing wires to their proper
positions in successive order beginning from the rear
as shown in Fig. 14-110.

When doing so, be careful that the wires do not
swing down.

Fig. 14—107 Installing listing wire

4. Insert the front and rear polyethylene plates of
the top ceiling to the inserting point of the body.

Note : :
When inserting the top ceiling, if the guide made
of plastic plate is used, you can insert it without
touching the weaving point. '

5. Apply neoprene adhesive cement to the outside of
the body flange. :

6. After one or two minutes, pull the top ceiling
from both side to avoid any slackening and glue both
side onto the body flange. _

7. After the top ceiling is properly attached to the
body flange, clip the off all protruding edges.

8. Install the seaming welts, rear view mirror, sun
visors, interior lamps, assist handles, front pillar trims,
rear package tray trim, etc.

Fig. 14—108 Inserting top ceiling

Fig. 14-109

Fig. 14—110 Listing wire

14 : 25
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(Hard Top)

Fig. 14—111 Top ceiling (Hard top)

1. Front pillar trm 4. Head lining 7. Rear fixing plate
2. Front polyethylen plate 5. Wire cushion 8. Rear polyethylene plate
3. Top ceiling 6. Rear head lining 9. Rear package tray trim

(Sedan & Custom Sedan)

oW

Fig. 14—-112 Top ceiling (Sedan)

. Front pillar trim 5. Head lining 9. Air grille ' . 13. Rear package tray trim
. Front polyethylene plate 6. Center pillar trim 10. Rear polyethylene plate 14. Insulator
Top ceiling 7. Wire cushion 11. Rear fixing plate 15. Rear package trim back
Rear pillar pad 8. Rear head lining 12. Speaker grille 16. Back trim brim

14 : 26
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14—-0. STRIPE

14—0-1. Sticking the Stripe

1. Remove dusts and grease from the surface of the
body with soft cloth soaked with white gasoline.

2. Heat the surface to around 20° ~ 60° with hair
dder or an infrated lamp. And stick the tape to it.

Note :

Before detaching the application paper press out the
air under the tape with squeeze so that the tape
sticks to the surface more closely.

3.0n the gap between door and fender, filler lid
and fender, stick the tape without cutting. After
that, cut the tape at the center of the gap and stick
fast the end of the tape to body with squeeze as
shown in Figure. 14—113.

Apply the edge selaer on it.

a. In case the end does not stick to the body, heat
the surface to around 70°C.

b. In case the air remains under the stripe, prick a
hole with a pin and let the air go out.

14—P. INSTRUMENT PANEL

14—P—1. Removing Instrument Panel Assembly
1. Remove the upper garnish attaching screw.

Fig. 14—114 Removing the attaching screw

2. Remove the glove box attaching screws and fast-
eners and remove the glove box.

/|
window |/ Rear fender

I—

Stripe

Fig. 14—113 Stripe
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5. Remove the instrument panel attaching bolt on
each side of the instrument panel.

Fig. 14—115 Removing the glove box

3. Remove the two instrument panel attaching bolts _
through the glove box hole. Fig. 14—119 Removing attaching bolt

6. Remove the two instrument panel attaching nuts
on each side of the instrument panel lower.

]
3

3 oS

Fig. 14—116 Removing instrument panel attaching bolts

4. Remove the garnish or side ventilator on the
standard type instrument panel on each side of the
instrument panel.

Fig. 14—120 Removing attaching nuts

7. Remove the steering wheel and column cover as
described in Par. 15-C-2.

8. Remove the crush pad-lower right or remove the
instrument panel junction attaching bolts on the cock-
pit type.

Remove the junction on the cockpit type.

9. Remove the steering shaft bracket attaching nuts
and remove the two instrument panel attaching bolts,
or remove the center console as described in Par.
15-E-1 on the cockpit type.

Fig. 14—118 Removing side ventilator Fig. 14—121 Removing attaching nuts & bolts
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10. Disconnect the choke cable from the carburetor, ventilator control wire on each side.
speedometer cable from the instrument and three 12. Remove the instrument panel assy.

heater control wires from the heater.

11, Pull the instrument panel ass’y rearward by about
20 ¢cm (6 in), then disconnect the whole of the ele-
ctrical leads from the instrument panel ass’y and

14—P—2. Installing Instrument Panel Assembly
Follow the removal procedures in the reverse order.

Fig. 14—122 Instrument panel component (standard type)

1. Defroster nozzle . 9. Instrument panel frame 17. Stopper

2. Seaming rubber 10, Crush pad lower (L) 18. Glove lid fastener
3. Spring nut 11. Steering adjust shim 19. Lock

4. Nozzle bracket 12. Crush pad lower (R) 20. Striker

.5. Upper garnish 13. Glove tray 21. Parcel shelf

6. Cloth cover 14. Lamp cover 22. Glove lid

7. Crush pad 15. Switch & lamp 23. Parcel shelf bracket
8. Cover 16. Stopper rubber 24. Ornament

14 :29
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)

Fig. 14=123 Instrument panel component (cockpit type)
9:
10.
11
12.
13.
14.
15.
16.

. Defroster nozzle

Defroster nozzle bracket
Cover :

. Seaming rubber
- Garnish spring rubber

Upper garnish

. Cloth cover

Crush pad

Garnish

Decoration panel

Junction instrument frame
Steering adjust shim
Lamp cover

Louver

Glove tray

Switch & lamp

17,
18.
19.
20.
21.
22.
23.

Striker
Lock
Parcel shelf
Stopper

Lid

Parcel shelf
Ornament
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14—Q. FRONT FENDER : panel from the body using a tool such as screw
driver, taking care not to give any damage to the

14—Q—1. Removing Front Fender Panel paint work, then remove the fender panel.

1. Disconnect the side turn signal light lead wire.

2. Remove the front and center step moulds.

Fig. 14—124 Removing the moulds Fig. 14—125 Removing front fender panel

3. Remove the seven fender panel attaching bclts. 14—Q-2. Installing Front Fender Panel
shown in Fig. 14—125 and separate the sealed fender Follow the removal procedures in the reverse order.

SPECIAL TOOLS

49 0305 870 Window service tool set
49 0259 855 Seat reclining knuckle remover
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15—A. LIGHTING SYSTEM

The wiring of the lighting systems is shown in the
wiring diagrams. The wires in the various circuits
are of different colors to aid when checking indi-
vidual circuits,

15—A—1. Adjusting Head Light

Before adjusting the headlights, make sure that the
tires are inflated uniformly to recommended pressure
and the vehicle is on the level ground without load.
Adjust the headlight to meet the regulation of each
country,

To adjust the headlight, turn the three spring loaded
screws of the sealed beam unit until the headlights
are properly aimed.

Fig. 15=1 Adjusting head light

15—A—2. Bulb Capacity
When replacing the bulb, conform to the following
table.

15—B. FUEL AND WATER TEMPERATURE
GAUGE

The fuel gauge indicates the quantity of gasoline
in the tank only when the ignition switch is turned
on. The fuel gauge circuit is composed of the fuel
gauge, mounted on the instrument panel, and the fuel
tank unit, connected by a single wire through the
ignition switch.

The water temperature gauge electrically operated like

Fuel gauge

Fuel tank umit

lg switch
'I]’—| |——-| [I :
Battery

Fig. 15—2 Diagram of fuel gauge

Water temp. gauge

lg switch

Sending  umt

Fig. 15—3 Diagram of water temp. gauge

15—B—1. Checking Fuel and Water Temperature

Gauge

a. Fuel and water temperature gauge

If the checker (49 0839 285) is available, use it
according to the following procedure to confirm
whether the trouble lies in the meter or in the unit.
|. Disconnect wiring connector from unit.

2. Connect this wiring connector to red lead of
checker,

3. Connect black lead of checker to earth connection
on vehicle body.

the fuel gauge, consists of the water temperature Note:
gauge in the instrument panel and sending unit in- Make this earth connection at position close to
stalled on the rear housing. unit.
U & EC.E. Australia England Combination meter
; illumination light 3.4W
Head light lower beam 60/37.5W 45/40W 50/37.5W 50/37.5W Glove box light SW
Head light upper beam 37.5W 45W 37.5W 37.5W Step light J.4W
Front turn signal light 8/27TW 5/21W 21W 21W Cigar lighter light 3W (24V)
Front side light 8w SW S5W 5W Exhaust system over
Tail and stop light 8/27TW 5/21W 5/21W 5/21W heat warning light 3.4W
Rear turn signal light 27TW 21W 21W 21W Decoration panel light|  3.4W
Reverse light Air conditioner light 3.4W
Sedan 12W 10W 12W 10W Interior light SW
Hard Top 27W 10W 12w 10W Trunk room light W
Wagon 27W 10W Over head console
License light Indicator light 3.4W
Sedan and Hard Top 7.5W SW 5W 5W Spot light 6W
Wagon 8W W Interior light 10W
Rear side light 8w

15:1
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Fig. 16—4 Checker

4. Turn engine key on (in ignition position).
5. Set checker to the specified resistance value ac-
cording to the following resistance figure,

H F
360/ \\2'50
470 —
—— 430
2400
670211 P
C E

Fig. 15—5 Resistance figure

Example:
If specified resistance value of temperature gauge
Cis 671,
671 =600 + 70 + 1
Therefore, push 6 of column x 100
' 7 of column x 10
1 of column x 1

Left colomn 3 digit resistance
{from Lottom, in sequence of 100~ 7000)
—Cerior column 2 digit resistance
¢ Crrem bottom, in sequence of 10-900)
~—ight column 1T digit r 2 _
Y_ [from bottom, in se 90
T e O
e H'li !
Bkl h B 1
| ! -
[+ ﬁ [ O——Mcr_c; terminal
i | !
= . t—{?arti‘ T grminal
I I = | +—Path of current
1 I
e + ———}—Push button
l_ — _‘_'_?_ —d
Fig. 15—6 Setting checker
Note:

a) To return button to its original position, push
another button in same column half-way down.

b) When setting checker, push buttons in sequence
starting from the largest value,

6. Check and see whether indicated value on meter
concurs with set value on checker.

Note:
When making judgement, wait for about 20 secs
before making judgement.

Judgement:

1) If indicated value on meter concurs with set value
on checker, the operation of meter is satisfactory.
The unit or wiring is defective.

2) If there is error in indicated value of meter, use
following standard to checker error. Tolerance is rough-
ly £ 2 widths of needle (+ Y16 of one graduation).

Battery
Meter

Checker

Test lead red /

Test lead black

2

Test lead red

NN

Checker

Thermo-unit Test lead black

Tank-unit

Fig. 157 Connecting checker

15:2
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Needle

. L )
- -

Tolerance

Fig. 15=8 Tolerance

3) If needle does not move or does not swing back,
or if error in indicated value is excessive:

a) Earth connection of meter is fault.

b) Contact in wiring connector is fault.

c¢) Inside of meter is defective.

b. Fuel gauge unit

For inspecting the fuel gauge unit, proceed as fol-
lows. '

1. Remove unit, and connect terminal and body of
unit to radio tester.

2. Slowly move unit arm to E point or F point
and take reading of resistance value of tester at
that time.

Stop position

Tank unit

Fig. 15—9 Checking fuel gauge unit

Judgement:

1) If resistance value at E point or F point concurs
with standard value indicated in standards chart, unit
is satisfactory.

2) If resistance value is great or small it indicates
there is breakage in wiring or short circuit.

3) If reading is only slightly off from standard value,
correct by adjusting unit arm.

Inspection and correction of unit arm:

a) Move arm until reading concurs with standard
resistance value indicated in standards chart, and
check height of float at that time (horizontal distance
between center of float and fulcrum arm).

b) Bend and adjust arm so that height of float will
be of standard height as shown in figure.

15:3

18+ 3mm (0.71 = 0.12in}
21

129.2mm (5.08in)

E
264+ 3mm(10.39+0.12in)

(Sedan & Hard Top)

+3 g2
1]5_On1m[4.53t8 12”-1}

66mm (2.60in)

}

457 3mm(1.775312in)

{(Wagon)

Fig. 15—10 Adjusting unit arm

c. Water temperature gauge unit

For inspecting the water temperature gauge unit, pro-
ceed as follows.

1. Remove unit, and connect terminal and body of
unit to radio tester.

2. Place unit in hot water tank.

Note:
Carc should be taken not to immerge unit terminal
in hot water.

Thermometer

Hot water

Fig. 15—11 Checking temperature gauge unit
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3. Place thermometer in hot water tank.
4, Take rading of thermometer and at the same
time reading of resistance value on tester.

Note:

a) Water should be hot (about 80°C) when inspection
is being made.

b) Change temperature of hot water and make another
inspection.

Judgement:

1) If temperature and resistance value at that tempera-
ture are within range of tolerance, unit is satisfactory.
Range of tolerance is £20% of resistance value shown
in standards chart (including measuring errors).

2) If unit is outside of range of tolerance replace
with new unit,

600 4

557+ 6501

500 A

4004

3004

Resistance ({1)

200 <

1004 !
| 324320

Temperature ("C)

Fig. 15—12 Characteristic of thermister

15—B—2. Removing Fuel and Water Temperature
Gauge

I. Pull the center cap out from the steering wheel.

2. Loosen the steering wheel attaching nut and re-

move the steering wheel.

3. Loosen the nut attaching the ventilator knob and

move the knob away from the panel.

Fin. 1513 Removing ventilator knob

4. Loosen the screw attaching the choke knob and
remove the choke knob.

Remove the nut attaching the choke and move the
choke away from the panel.

5. Loosen the screws attaching the column cover and
remove the column cover.

ot T

Fig. 15—-15 Column cover attaching screw

6. Disconnect the wirings from the panel light re-
sister by loosening the attaching screws.

7. Disconnect the wirings to the exhaust system over
heat warning light.

8. Loosen but do not remove the two screws shown
in the Fig. 15-16 and pull the column cover out
from the instrument panel.

Note that the attaching clips give a little resistance
when pulling column cover out,

Fin, 16~-16 Loosening screws

15:4
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Fig. 15—17 Removing column cover upper

9. Loosen the meter cover attaching nuts and pull
the cover out from the combination meter,

Fig. 15-18 Removing meter cover

10. Disconnect the wiring connectors from the com-
binalion meter.

Fig. 15—-19 Removing wiring connector

I'l. Reach under the instrument panel and disconnect
the speedometer cable by pressing on the flat sur-
face of the plastic connector and pulling the cable
away from the head.

2. Loosen nuts attaching the combination meter
and pull the meter top away from the dashboard to
cxpose the instrument panel.

13. Loosen the screws attaching cover and remove
the cover from the combination meter.

15:5

Press here

Speedometer cable
Speedometer

Fig. 15—20 Disconnecting speedometer cable

Fig. 15—22 Removing cover

14. Loosen the nuts attaching fuel and water tem-
perature gauge assembly and remove gauge assembly
from the combination meter.

F

ig. 15—23 Removing gauge assembly




156—B-3. Installing Fuel and Water Temperature
Gauge
Follow the removal procedures in reverse order.

15—-C., COMBINATION SWITCH

15—C—1. Checking Combination Switch

The combination switch can be checked in the ve-
hicle using an ohm-meter.

I. Refer to the step 1 to 8 in Par. 15—-B—3 and
remove the column cover.

2. Disconnect the connectors from the main wiring
harness at the combination switch.

Fig. 15—26 shows the connection of each terminal
of the combination switch.

Check the connection of each terminal by using an
ohm-meter.

If at any one or more points the meter pointer
either does not move or has only a slight movement
(high resistance), the entire combination switch as-
sembly must be replaced.

15—C—2. Removing Combination Switch

1. Refer to the step 1 to 8 in Par. 15—B—3 and
remove the cclumn cover.

2. Disconnect the wiring connectors.

3. Remove the stop ring from the column shaft.

4. Loosen the screw attaching the combination switch
angd remove the combination switch.

15—C—3. Installing Combination Switch
Follow the removal procedures in the reverse order.

Fig.

15—25 Removing combination switch

‘B E e s =
o T2 8 o S%E _
55 £22= c J £ == 8
=3 == o —— - [3] E o _— =1
$F 332 E5 0§ 33 % & 2
F o o k3
22 v3ség ® @ = 220 8 8
L55 EE? pcsg p§ E22E 3 g
o 4 0o (=3 = o I ==z = = T
a o
b D 6 5 S SE—
C & ¢
d ‘-\ i
. @ I
1 - f
-\ a a
ﬂID’ Y — & by
laljj ) S
oMy Y
elFl| A : - — A
nn| @ i B
E ~E
Usll] ¢ F
S A A
cfol| = .
G o
Alls
\B_HJ b D

Battery to turn signal switch

Turn signal switeh to flasher unit
Turn signal switch to turn signal left
Hazard switch to hazard unit

Battery to hazard switch

Turn signal switch te turn signal right

Flasher unit to turn signal switch
Earth
Hone relay to hone switch

Battery to light switch

Light switch to tail, license, side light
Light switch to head light high beam
Light switch to head light lower beam

Wiper relay to washer switch

Wiper relay to wiper switch low

Wiper relay to wiper switch high

Wiper relay to wiper switch intermittent

GY
GL

R
RG
RW

oD s

Fig. 16528 Combination switch conncciion
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15—D, IGNITION SWITCH & STEERING LOCK

15—D-1. Removing lgnition Switch Contact Housing
[. Refer to the Par. 15—B—2 and remove the lower
column cover.

2. Remove the bolts attaching the instrument frame
junction and remove the junction.

3. Disconnect the wiring connector.

4. Loosen the screw attaching the contact housing
to the steering lock body and remove the contact
housing,.

Fig, 15—27 Removing contact housing

15—D—2. Checking Ignition Switch Contact Housing
The contact housing can be checked by using an
ohm-meter. Fig. 15-28 shows the —onnection of
each terminal of the contact housing.
Check the connection of each terminl
vhin-meter,

by using an

Lok ot A On tart

Fig. 15—28 Contact housing connection

15—-D—3. Installing Ignition Switch Contact Housing
Follow the removal procedures in the reverse order.

15—D~—4. Removing Key Cylinder
1. Refer to the Par. 15—B—2 and remove the lower

column cover.

2. Loosen the key cylinder setting screw.

3. Insert the key into the key cylinder and turn it
to “ON" paosition.

4. Push in the lock button and pulling out the key
with key cylinder.

15—D-5. Installing Key Cylinder
Follow the removal procedures in the reverse order.

15:7

Fig. 15—-29 Lock button and set screw

15—D—6. Replacing Steering Lock

1. Refer to the Par. 15—C—2 and remove the com-
bination switch.

2. Remove the bolts attaching the instrument frame
junction and remove the junction.

3. Loosen the two nuts attaching the column shaft
bracket to dash panel and remove the bracket.

4, Move the column shaft approximately 3 cm (1 in)
from the dash board.

5. Make a groove on the head of the bolts attaching
the steering lock body to the column shaft by using
a saw so that the screw driver can be used to loosen
the screws.

i

Fig. 15—30 Making groove

6. Loosen the steering lock attaching bolts and re-
move the steering lock.

7. Position a new steering lock to the column shaft
and tighten the bolts until the head of bolts snaps-
off.

15—E. WIPER MOTOR

15—E—1. Removing Wiper Motor

1. Loosen the wiper arm attaching screw and remove
the wiper. arms.

2. Loosen the screws attaching the cowl plate and
move the front side of the cowl plate up and dis-
connect the hose for the washer at the nozzle. Then
remove the cowl plate.

3. Disconnect the wiring at the wiper motor.
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Fig. 15—32 Removing cowl plate

4. Loosen bolts attaching the wiper motor and re-
move the wiper motor.

Fig. 15—33 Motor attaching bolts

15—E—2. Checking Wiper Motor

1. Use a 12 volt test light and test for power at
the blue wire of the main wiring harness connector
with ignition switch ON.

If no power is present, trace the blue wire back to
the fuse and repair as necessary.

2. Using a jumper wire, connect 12 volts to the
blue wire of the motor connector. Then, ground the
wires as outlined below and observe the results.

a. With the blue-white wire grounded, the wipers
should operate at low speed.

b. With the blue-red wire grounded, the wipers should
operate at high speed. Stop the wiper blades in an
up position so that Step 3 can be performed.

ol
| ® le—L-
To wiper To main
motor || |, [4—LB— harness
LR
Nt .y
L I~ g—X D )

Fig. 15—34 Wiper motor connector

3. With the wiper blades stopped in an up position
and with the jumper wire still connected to the blue
wire as in Step 2, connect another jumper wire be-
tween the blue-black and the blue-white wires. The
wipers should move to the park position and stop.
4, If the motor does not operate, check the ground
before replacing it.

Wiper [.1.1=':-'ur operation [ (_}umirﬁ:.i-r_y hetween
——---------—-I-_“r; i o[_JCC{J {1 and (2)
Lo speed | 1oand (3)
Atuestop i () and (@)

12V

Battery

,:]_3
Ul

To wiper maotar JIfir

Fig. 15—35 Checking wiper motor

15—E-3. Ins: ling Wiper Motor
To install the wiper motor, follow the removal pro-
cedure in the rcverse order.

Note:
Tighten the bolts attaching the wiper motor assembly
in numerical order as shown in Fig. 15-36.

Fig. 16—36 Tightening order

15:8
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15—F. HORN

15—F—1. Removing Horn

I. Loosen the screws attaching the front grille and
remove the front grille.

2. Disconnect the wiring at the horn.

3. Loosen the bolt attaching the horn and remove
the horn,

Fig. 15—-37 Horn attaching bolt

15—F—2. Adjusting Horn

. Refer to the Par. 15—F—1 and remove the horn.
2. Connect the ammeter and volt-meter as shown in
Fig. 15-38. Turn the adjusting screw until the cur-
rent draw is 1.5 ~ 2.5 amperes at 12 volts.

Fig. 15—38 Adjusting horn

3. Tighten the lock nut and apply locking agent on
the lock nut.

Note:

Do not stuff rags or other materials in the horn
protector to muffle the sound while adjusting, as
this changes the vibration frequency and would give
a false current setting. When adjusting a set of
horns, each horn should be connected and adjusted
separately, then checked for tone by operating as a
pair.

15—F—3. Installing Horn
Follow the removal procedures in the reverse order.

15:9

15—G. CENTRAL CONTROL BOX

The wiper relay, flasher & hazard warning unit and
horn relay are all placed collectively in this central
control box,

The multi-grade realy (Parts No. 0866 67 719) can
be used as a substitute for any relay of central con-
trol box. So in case any one of the relays of central
control box becomes defective, please replace it for
multi-grade relay.

Testing the relay unit itself would be so time con-
suming and would require so many jumper wires and
test light hookups as to be impractical for service.
The quickest and least complicated method is to
check all the wiring circuits connected to the relay
and make the necessary repairs or replacements.

15—G-1. Checking Central Control Box

a. Wiper relay

1. Connect a jumper wire from the blue-red wire of
the main wiring harness connector to ground with
the ignition switch ON. The wipers should operate
at high speed.

If the wipers do not operate at high speed, trace the
blue-red wire back to the wiper motor and repair as
necessary.

LB~ YG
V

YB “ || L
Ny

LW LR

Main harness

Fig. 15—39 Checking high speed circuit

2. Connect a 12 volt test light between the blue
wire and ground, the test light bulb should glow.
If the test light does not glow, trace the blue wire
back to the fuse box and repair as necessary.

LB YG
/
) F,ﬂ
Y8 b 1
N
Lw \\LR

Main harness

Fig. 15—40 Checking power source circuit
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3. Connect a self-powered test light (or ohm-meter)
between the yellow-green wire and ground. The bulb
should glow when the wiper switch is in the High
and Low positions.

If the test light does not glow, trace the yellow-
green wire back to the wiper switch and repair as
necessary.

Sell-powered
test lLight

™~

e

.

Main harness

7

Fig. 15—41 Checking wiper switch low circuit

4. Connect a jumper wire between the blue-white
wire and ground. The wipers should operate at low
speed.

If the wipers do not operate at low speed, trace the
blue-white wire back to the wiper motor and repair
as necessary.

Main harness

Fig. 16—42 Checking low speed circuit

5. Connect a self-powered test light (or ohm-meter)
between the yellow-black wire and ground. The bulb
should glow only when the wiper switch is in the
High position.

If the test light does not glow, trace the yellow-
black wire back to the wiper switch and repair as

necessary.
6. Connect a jumper wire between the blue-black

wire and the blue:white wire. The wipers should
return to the park position.

If the operation is not carried out properly, trace
the blue-black wire back to the auto-stop switch and
repair as necessary.

If the above tests prove satisfactory, check the cent-
ral control box for ground before replacing the
relay.

Sell - powgred
test Tight
.
™~

“a

Lw—"

Main harness

Fig. 15—43 Checking wiper switch high circuit

Main harness

Fig. 16—44 Checking auto-stop circuit

b. Horn relay

I. Connect a 12 volt test light between the green-
white wire of the main wiring harness connector
and ground, the test light bulb should glow. If no
power is present, trace the green-white wire back to
the fuse and repair as necessary.

Main harness

Fig. 15—45 Checking power source circuit

2. Connect a jumper wire from the green-white wire
of the main wiring harness connector to the green-
orange wire of the connector. The horns should
Operate.

If the horn does not operate, trace the green-orange
wire back to the horn and repair as necessary.

3. Connect a self-powered test light (or ohm-meter)
between the green wire and ground. The bulb should
glow when the horn button is in pushed on.

If the test light does not glow, trace the green wire
back te the horn button or check the hom contact.

15:10
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Main harness

Fig. 15—46 Checking horn circuit

Self-powered
test light

Main harness

Fig. 15—47 Checking switch circuit
and repair as necessary.

If the above tests prove satisfactory, check the relay
by exchanging with new one.

c. Turn signal and hazard flasher relay

1. Connect the 12 volt test light between the green-
blue wire of the main wiring harness connector and
ground with the ignition switch on, and the test light
should glow. The test light should off when the
hazard warning switch is ON.

If the above operations are not carried out properly,
trace the green-blue wire to the combination switch
and repair as necessary.

GL

B

)

“we

Main harness

Fig. 15—48 Checking turn signal circuit
2. Connect the 12 volt test light between the white-

green wire of the main wiring connector and ground
with the hazard warning switch ON, and the test

15:11

light should glow. If no power is present, trace the
white-green wire to the combination switch and re-
pair as necessary.

Fig. 15—49 Checking hazard warning circuit

3. Connect a 12 volt power source to the green-red
wire. With the turn signal switch ON, the light
should come on. With the hazard switch ON, the
hazard warning lights should come on.

If it does not, check for a loose connection or
broken wire in the circuit or a burned out bulb.

Battery

Main harness

Fig. 15—-50 Checking power source circuit

If these systems worked properly, all of the wires
used in these circuit would be O.K. and not have to
be tested. Check the elements of the central control
box by exchange with the new relay or unit.

15—G—2. Removing Central Control Box

1. Reach under the instrument panel and disconnect
the wiring connectors.

2. Loosen the nuts attaching the central control box
and remove the box.

15—G—3. Installing Central Control Box
Follow the removal procedures in the reverse order.

15—H. STOP LIGHT CHECKER RELAY

15—H—1. Checking Stop Light Checker Relay

1. Disconnect the stop light connector in the trunk
compartment.

2. Check to see whether buzzer actuates when brake
pedal is depressed. If the buzzer actuates, the relay
is satisfactory.
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If the buzzer does not actuate, disconnect the wiring
connector from the relay prongs.

3. Connect the B terminal of relay to power source
(from fuse box) with lead line, and check whether
buzzer will actuate. If the buzzer actuates, the stop
switch is defective or wiring of stop switch is faulty.
If buzzer does not actuate, remove and replace checker
relay.

Battery

Fig. 15—51 Checking checker relay

15—H—-2. Removing Stop Light Checker Relay

. Reach under the instrument panel and disconnect
the wiring connector.

2. Loosen the checker attaching nut and remove the
checker relay.

15—H-3. Installing Stop Light Checker Relay
Follow the removal procedures in the reverse order,

15—1, HEATABLE WINDOW

15—1—1. Checking Heatable Window

1. Turned on the heater switch,

2. Ground the negative terminal of the voltmeter
on the body and touch the positive terminal on the
center of each filament to measure the voltage. Nor-
mal filament registers approximately 6 volts at the
center. A high voltage on the order of 12 volts shows
that breakage is on the negative side from the center
(grounded side) and a woltage close to zero volt
shown that breakage is on the positive side.

3, Move the positive terminal to the side where
breakage is known to exist, and you will note sud-
den change in voltage at a portion. That portion
is where the filament is broken.

1
T
1
I
I
T
|
|

&)
f @ Volt meter

Fig. 15—52 Checking heatable window

Battery

15—1—-2. Repairing Printed Filament

1. Clean the broken portion with solvent.

2. By using a small brush or a drawing pen, apply
conductive silver paint (Parts No. 2835 77 6000),
i.e., Dupont No. 4817 to the broken section.

3. Completely dry the painted section by leaving it
intact for 24 hours in the case of 20°C (68°F) (for
30 minutes when the painted section is heated up
to 60°C (140°F) with a dryer).

Note:

a) Never turn on the heater before the paint has
completely dried.

b) Do not use any alkaline chemical cleanser to clean
the section thus repaired.

¢) The life of Dupont No. 4817. conductive silver
paint, is one year and must be kept at a dry place
having a temperature of less than 20°C (68°F).
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