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FOREWORD

This workshop manual was prepared as reference material
for the service personnel of authorized Mazda dealers to enable
them to correctly carry out the task of delivering services and
maintenance on Mazda vehicles.

In order to ensure that the customers are satisfied with
Mazda products, proper servicing and maintenance must be
provided. For this purpose, the service personnel must fully
understand the contents of this workshop manual and at the
same time, are recommended to keep the manual in a place
where reference can readily be made.

The information, photographs, drawings and specifications
entered in this manual were the best available at the time of
printing this manual. All alterations to this manual occurring
as the result of modifications will be notified by the issuance
of Service Informations or supplementary volumes. It is,
therefore, requested that the manual be kept up to date by
carefully maintaining a follow-up of these materials.

Toyo Kogyo reserves the right to alter the specifications
and contents of this manual without any obligation and ad-
vance notice.

All rights reserved. No part of this book may be repro-
duced or utilized in any form or by any means, electronic
or mechanical, including photocopying, recording, or by any
informational storage and retrieval system, without permission
in writing.

TOYO KOGYO [0.LT0.
HIROSHIMA, JAPAN
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Fig. 1-1 Engine cross section (1)
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Water pump body

Water pump pulley

Eccentric shaft pulley

Eccentric shaft pulley (for compressor)
Key

Eccentric shaft pulley bolt

Eccentric shaft front oil seal

Eccentric shaft pulley boss

. Distributor drive gear

. Oil pump drive sprocket
. Driven gear (for metering oil pump)
. Front cover

. Oil pump driven sprocket
. Oil pump body

. Oil strainer

. Oil pan

. Thermostat

. Water pump casing

. Balance weight

. Front housing

. Bearing housing

. Needle bearing

. Thrust plate

. Spacer

. Oil filter

. Intermediate housing

. Oil filter cover

. Rear rotor housing

. Rear housing

. Apex seal

. Rear rotor

. Oil seal (outer)

. Oil seal (inner)

. Rear rotor bearing

. Rear main bearing

. Flywheel lock nut

. Key

. Needle bearing

. Eccentric shaft

. Eccentric shaft rear oil seal
. Oil jet

. Sealing washer

. Tension bolt
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Fig. 1-2 Engine cross section (2)
1. Oil filler cap 10. Side seal 19. PCV valve
2. Distributor 11. Rotor 20. Intake manifold
3. Dipstick gauge 12. Coolant drain plug 21. Air control valve
4. Rotor housing 13. Oil thermo unit 22. Thermal reactor
5. Tubular dowel 14. Oil level sensor 23. Apex seal (side piece)
6. Sealing rubber (outer) 15. Air cleaner 24. Corner seal
7. Sealing rubber (inner) 16. Alternator 25. Air injection nozzle
8. Trailing spark plug 17. Carburetor 26. Oil strainer
9. Leading spark plug 18. Hot air hose 27. Oil drain plug




Thermostat
Water pump casing

. Distributor drive gear

. Eccentric shaft

. Metering pump drive gear
. Metering pump

Fig. 1—3 Engine cross section (3)
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Oil pump outer gear
Oil pump inner gear
Oil pump body

. Oil strainer
11.
12.

Oil pan
Distributor

13.
14.
15.
16.
17.

Distributor driven gear
Oil pump chain adjuster
Oil pump chain
Pressure control valve
Qil level sensor




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

Note:

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 engine hanger (49 1114 005) for the purpose of
facilitating the working procedure. The engine hanger
can be used for any type of engine now in service.

49 0839 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 engine hanger (49 1114 005).
3. Remove the engine mounting bracket from the front
cover.

4. Disconnect the vacuum hoses, air hoses and wires,
then remove the valves.

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

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

6. Disconnect the metering oil pump connecting rod
and oil tubes from the carburetor.

7. Remove the intake manifold attaching nuts, and
remove the carburetor and intake manifold assembly.

Fig. 1-5 Removing intake manifold ass’y

Then remove the gasket and two rubber rings.
8. Remove the thermal reactor attaching nuts and

remove it with gaskets.
9. Remove the distributor securing nut and pull it
out from the front cover.

0

Fig. 1-6 Removing distributor

10. Remove the eccentric shaft pulley (for compressor)
from the pulley boss.

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

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.
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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.

a4

Fig. 1-10 Putting identification marks

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

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 distributor drive gear off the shaft.
23. Remove the nuts attaching the chain adjuster and
remove the chain adjuster.

B\

Fig. 1-13 Removing chain adjuster

24. Straighten the tab of the lock washer and remove
the nut and lock washer from the oil pump driven
sprocket.

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
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26. Remove the keys on the eccentric shaft and
oil pump shaft.

27. Slide the balance weight, thrust washer and needle
bearing off the shaft.

28. Remove the bolts attaching the bearing housing,
and slide the bearing housing, needle bearing, spacer
and thrust plate off the shaft.

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

30. To remove the flywheel in case of engine mounted
with manual transmission, proceed as follows:

1) Remove the clutch pressure plate assembly attaching
bolts, and remove the pressure plate assembly and
clutch disk.

2) Straighten the tab of the lock washer and remove
the flywheel nut using the special wrench (49 0820
035).

Fig. 1-15 Removing flywheel nut

3) Remove the flywheel by using the flywheel puller
(49 0823 300A), turning the handle of the puller and
lightly hitting the head of the puller.

49 0823 300A

Fig. 1-16 Removing flywheel
31. To remove the counter weight in case of engine
mounted with automatic transmission, proceed as
follows.

1) Remove the drive plate, and then remove the ring
gear brake (49 1881 060).

2) Attach the counter weight brake (49 1881 055).
Then straighten the tab of the lock washer and remove

the counter weight nut using the special wrench (49
0820 035).

3) Remove the counter weight by using the counter
weight puller (49 0839 305A), turning the handle
of the puller and lightly hitting the head of the
puller.

32. Remove the key on the eccentric shaft and turn
the engine on the work stand so that the rear of the
engine is up.

33. Loosen the tension bolts in the sequence shown
in Fig. 1-17, and remove the tension bolts.

Fig. 1-17 Tension bolts loosening order

Note:
Do not loosen the tension bolts at one time. Perform
the removal in two or three procedures.

34. Lift the rear housing off the shaft.

Fig. 1-18 Removing rear housing

35. Remove any seals stuck to the rotor sliding surface
of the rear housing and place them back into their
respective original positions.

36. Remove the all corner seals, corner seal springs,
side seals, side seal springs and side pieces from the
rear side of the rotor, and place them in the seal case
(49 0813 250), in accordance with the numbers near
each respective groove on the face of the rotor. These
marks are made in order to prevent each seal from

1:6
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changing its original position in reassembling. 40. Remove the each apex seal and spring from the
rear rotor and place them in the seal case.

41. Remove the rear rotor away from the eccentric
shaft and place it upside down on a clean sheet of
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.

Fig. 1-19

Removing seals

37. Remove the two sealing rubbers and “O” ring
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.

49 0813 250

Fig. 1—22 Removing seals

< Note:

49 0813 215 : e £l 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.

e

Fig. 1-20 Removing tubular dowel

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

Note: s SRR
Replace the sealing rubbers and the “O” rings when S o N o e
the engine is overhauled. 43. Remove the oil seals and springs, first the outer
oil seal then the inner oil seal, using the oil seal
remover (49 0813 225).
Note:
N/ 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.

4) Apply identification mark onto rear oil seal springs
of each rotor so that, when reassembling the engine,
oil seal springs can be installed in their respective
face of the rotor as described in Par. 1—C—I.

Fig. 1—21 Removing rear rotor housing



49 0813 225

Fig. 1-24 Removing oil seal

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. 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.

2. Remove the sealing agent on the housings by using

a cloth or a brush soaked in a solution of ketone

or thinner.

Fig. 1-26 Removing sealing agent

3. 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

4. Check for wear on the rotor sliding surfaces of
the housing and joint surfaces with rotor housing as
shown in Fig. 1-28.
If the wear exceeds 0.10 mm (0.0039 in), reface or
replace the housing.

Caution:

The side housings (front housing, intermediate housing
and rear housing) can be reused by grinding them if
the required finish can be maintained.
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And when this work is performed on the markets, ask
the detailed informations of Toyo Kogyo, and follow
them.

Fig. 1—-28 Checking wear

1-B—2. 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—-29 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.

Note:

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—30.

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. 1-31.

1:9

49 0813 235

Fig. 1-30 Removing stationary gear assembly

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—31 Removing and installing main bearing

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. 1-32.

Fig. 1-32 Aligning stationary gear
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1—-B-3. Inspecting Rear Stationary Gear and

Main Bearing
Check the rear stationary gear and main bearing
according to Par. 1-B-2.
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) Check the “O” ring in the stationary gear for a
damage. Replace the “O” ring if necessary.
4) Apply a thin coat of vaseline on the “O” ring and
place it in the groove of the stationary gear.

Fig. 1-33 Assembling stationary gear

5) Apply sealing agent onto the stationary gear flange.
6) 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.

7) Tighten the bolts attaching the stationary gear.

1—-B—4. 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.

Fig. 1—34 Removing carbon

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

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

5. Check the chromium plated surface on the rotor
housing for scoring, flaking or any other damage.

If any of these excessive condition exists, replace the
rotor housing.

6. 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 ®© @), exceeds
0.06 mm (0.0024 in). the rotor housing should be
replaced with a new one.

Fig. 1-36 Checking rotor housing width

1—-B-5. 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

1:10
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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. 1-37.

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. 1-37 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 and re-
check the gap between the side housing and the rotor.

1—B—6. 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.

Fig. 1-38 Checking rotor bearing clearance

1: 11

The standard clearance is 0.04 ~ 0.08 mm (0.0016 ~
0.0031 in). Replace the bearing if it is more than
0.10 mm (0.0039 in).

Note:

To replace the rotor bearing, proceed 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. 1-39 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. 1-40 Installing rotor bearing

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

1-B—-7. Inspecting Rotor Oil Seal and Spring

1. Check the oil seal for wear or any damage. If the
lip width of the oil seal is more than 0.8 mm (0.031
in), replace the oil seal.

2. Check the oil seal protrusion as shown in Fig.
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1-41 and confirm the free movement by pressing
with finger. The protrusion should be more than
0.5 mm (0.02 in).

Lip width

L

: o T '

Seal protrusion

7

Side seal groove

Fig. 1—41 Checking oil seal

1-B—8. Inspecting Apex Seal, Side Piece and Spring
1. Remove all carbon from the apex seal, side piece
and spring, being careful not to damage the apex seal.
Never use emery paper as it will damage the apex seal.
Wash them with cleaning solution.

2. Check the apex seal and side piece for wear, crack
on any damage. If any of these conditions is found,
replace the seal. Check the spring for wear.

3. Measure the height of the apex seal with a micro-
meter at two positions shown in Fig. 1-42. Replace
if the height is less than 7.0 mm (0.275 in).

Apex seal height

l l

Fig. 1—43 Checking apex seal

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
gauge reaches the bottom of the groove. The standard
gap is 0.05 ~ 0.09 mm (0.0020 ~ 0.0035 in). If the
gap is more than 0.15 mm (0.0059 in), replace the
apex seal.

Fig. 1—44 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. :

Compare the measured apex seal length with the
minimum value among B ©) and @ points of the
rotor housing (see Fig. 1-35). The standard gap is
0.13 ~ 0.177 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.

Fig. 1—45 Measuring apex seal length

6. Check the free height of the apex seal spring as
shown in Fig. 1—46. It should be more than 5.5 mm
(0.22 in).

Free height

Fig. 1—46 Apex seal spring
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Fig. 1—47 Clearance of seals

1-B-9. Inspecting Side Seal and Spring

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

2. 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).

3. Check the gap between the side seal and the groove
with a feeler gauge as shown in Fig. 1-48. 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.

Fig. 1-48 Checking side seal gap

4. 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 ~ 0.15 mm (0.002 ~ 0.006 in). And then make
respective identification notches on the reverse side
of the side seal. If this gap is too large, gas-sealing
performance will deteriorate.

14:°13

Fig. 1-49 Checking corner seal and side seal gap

1-B—10. Inspecting Corner Seal and Spring

1. Remove carbon from the corner seal and corner
seal groove.

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

3. Check the gap between the corner seal and the
corner seal groove by the bar limit gauge (49 0839
165). This gap enlargement shows uneven wear of
the corner seal groove, which occurs when the engine
is operated 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 decision whether the gap has correct di-
mension is made by examining wear of the corner
seal groove with bar limit gauge (49 0839 165). The
wear is 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,
the not-go-end does not. In this case, replace the
corner seal with a 0.03 mm (0.0012 in) oversize one.
Do not rebore the groove.
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c. If the both ends of the gauge go into the bore,
it means that the gap exceeds the limit of 0.08 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 0.2 mm
(0.0079 in) oversize corner seal.

49 0839 165

Fig. 1-50 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. The dimensions of the outer diameter of the gauge
are as follows:

+0.019 +0.0007 .

Go-end 11.0 , 5ig21 mm (04331 _ y'500g in)
+0.044 +0.0017 .

Not-go-end 11.0 , gl046 ™M (0.4331 | 0.0018 "

c. If the bar limit gauge is not available, use a feeler
gauge. The standard gap is 0.020 ~ 0.048 mm (0.0008
~ 0.0019 in) and the limit is 0.08 mm (0.0031 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
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 and
a spring into the groove, and check the corner seal
protrusion from the rotor surface, and also confirm
the free movement by pressing with finger.

8) Recheck the gap between the side seal and the
corner seal. The standard gap is 0.05 ~ 0.15 mm
(0.002 ~ 0.006 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—11. 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. Check the shaft run-out. To check, mount the
shaft on “V”-blocks and apply a dial indicator. Slowly
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.

49 2113 030

Fig. 1-52 Checking run-out

4. Check the blind plug in the shaft end for oil
leakage or looseness. If any oil leakage is found,

Fig. 1-51 Reaming corner seal groove

1:14
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remove the blind plug with a hexagonal Allen key
and replace the “O” ring.

Blind plug

Bearing

Qil seal

Fig. 1-53 Blind plug

5. Check the needle roller bearing in the shaft end
for wear or any damage. If any of these conditions
is found, replace the needle roller bearing. If nec-
essary, supply a lithium grease onto the roller bearing.
(Only the car with manual transmission)

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

g 49 0823 070A

Fig. 1-55 Installing roller bearing

6. 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. 1-56 Roller bearing and oil jet

1—-B—12. Inspecting Needle Bearing

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

Fig. 1-57 Needle bearings

1. Thrust washer 3. Bearing housing
2. Needle bearing 4. Thrust plate

©)

1-B—13. Inspecting Eccentric Shaft Front and Rear
Oil Seals

Check for oil leaks of the front oil seal fitted into

the front cover and the rear oil seal fitted into the

rear staionary gear.

If necessary, replace the oil seal as follows:

1. Remove the oil seal by using a suitable tool.

2. Remove the oil that adheres to the oil seal mount-

ing bore by wiping with a cloth soaked in a solution

of thinner.

3. Position a new oil seal on its mounting bore and

place a hardwood on the oil seal to prevent a damage.

Then, install the oil seal while tapping the hardwood

with a hammer. Drive the oil seal into position until

it is firmly seated.

Note:

1. Do not coat the outer surface of the oil seal with
any lubricant or sealing agent.

2. Do not tap the oil seal directly with a hammer.



3. When installing the flywheel or front pulley, apply
a small amount of engine lubricant to the oil seal lip.

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 Oil Seal

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

2. Install the oil seal springs in their respective
grooves on the rotor with each round edge of the
spring fitted in the stopper hole shown in Fig. 1-58.

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).

Fig. 18 Stopper hole of oil seal spring

On the front face of rotor

/Cream paint

On the rear face of rotor

g Blue paint

Fig. 1-59 Installing oil seal springs

3. Insert a new “O” ring in each oil seal. For each
side of the rotor, install the oil seals, first the inner

oil seal then the outer oil seal.

To install the inner oil seal, the following steps should
be taken:

1) Place the oil seal to the groove so that the square
edge of spring fits in the stopper notch of the oil seal.
2) Press the inner oil seal by using a used inner oil
seal so that the lip surface of the inner oil seal sinks
into a position approximately 0.4 mm (0.016 in) below
the surface of the rotor as shown in Fig. 1—60.

Caution:
Apply the above method to the inner oil seal only.

To install the outer oil seal, proceed as follows.

1) Place the oil seal to the groove so that the square
edge of spring fits in the stopper notch of the oil seal.
2) Push the head of the oil seal slowly with fingers.

Note:
a. 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 “0”
ring.
b. Be careful not to deform the lip of the oil seal.

0.4mm
(0.016in)

Fig. 1-60 Installing inner oil seal

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.

S. Check the oil seal protrusion. (Ref. Par. 1-B—7)
6. Install the oil seal springs and oil seals on the
other side of the rotor.

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.

Hold the apex seals by using the used “O” ring to
keep the apex seals in position.

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 as shown in Fig. 1-61.

1:16



Fig. 1—61 Installing side seal

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

6. Check each seal protrusion. (Ref. Par. 1-B—9, 10)
7. Invert the rotor, being careful not to drop the
seals on the rubber pad or cloth, and install the
corner seals, side seals and springs 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 engine 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. Place the rotor assembly on the front housing as
shown in Fig. 1-62, and turn the front housing with
thr rotor so that the sliding surface of the front
housing faces upward.

Fig. 1—62 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. 1-63, and remove the used
“O” ring.

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

1:17

Fig. 1—-63 Positioning front rotor

1—C—4. Installing Eccentric Shaft

1. Lubricate the front rotor journal and main journal
on the shaft with engine lubricant.

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

’, 7 ‘
Fig. 1—64 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. 1-65.

Fig. 1—-65 Applying sealing agent

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

Fig. 1-66 Installing sealing rubber

Note:

The inner and outer sealing rubbers are square type.
The wider line of the inner sealing rubber should
face with combustion chamber and the seam of the
sealing rubber should be placed at the position as
shown in Fig. 1-67.

Do not stretch the inner sealing rubber.

Combustion

Fig. 1-67 Positioning inner sealing rubber

Note:

When engine overhauling, install the protector to
only inner sealing rubber as shown in Fig. 1—68
to improve the durability of the sealing rubber.

Inner sealing rubber

Protector
Side housing
Combustion Water
chamber et
otor housing I

Protector fitting portion
(Hot zone)

Fig. 1-68 Installing sealing rubber protector

3. Invert the front rotor housing being careful not
to let the sealing rubbers and “O” ring 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. 1-69.

; §A5 -
Y -
" ——

Fig. 1—-69 Installing tubular dowel

5. Apply the sealing agent on the rear side of the
rotor housing referring to the other side.

6. Place new “O” ring, sealing rubbers and protector
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 as shown in Fig. 1-47.

8. 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 rotor housing.

1-C—6. Installing Intermediate Housing

1. Turn the front housing with rotor assembly so that
the top of the housing inclines to upward, and pull
the eccentric shaft about 25mm (1 in), but do not
pull over 35mm (1.5 in).

1: 18
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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.

Note:

As the easy way of installation of the intermediate
housing, position the eccentric portion of shaft in
diagonally upper right direction.

Fig. 1—71 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.

Fig. 1—73 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.

-

Fig. 1—74 Installing rear housing

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. 1-75. The specified
torque is 3.2 ~ 3.8m-kg (23 ~ 27 ftlb). Do not
tighten the tension bolts at one time.

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

Fig. 1—-75 Tension bolt tightening order

1—C—10. Installing Flywheel or Counter Weight

a. Manual transmission

1. Turn the engine so that the top of the housing is up.
2. Apply lubricant to the oil seal in the rear housing.
3. Mount the key and flywheel to the rear end of
the eccentric shaft so that the key fits into the



1

keyway of the flywheel.

Fig. 1-76 Installing flywheel

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

5. Apply sealing agent to both sides of the flywheel
lock washer and place the lock washer in position.
6. 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-Ib)
using the special wrench (49 0820 035).

49 1881 060

49 0820 035

Fig. 1—77 Tightening flywheel nut

7. Bent the tab of the lock washer.

8. 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.

9. 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-lb) 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.

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.

Fig. 1—78 Fitting thrust plate

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.
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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.

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

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

9. Tighten the pulley bolt with washer to 7.5 ~ 9.5
m-kg (54 ~ 69 ft-lb).

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

Balance weight

m

End play

<

Eccentric| |shaft

N

7

Fig. 1-80 Eccentric shaft end play

11. Apply a dial indicator onto the flywheel as shown
in Fig. 1-81. 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. 1-81 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.

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

Lo 21

too big.
(2) The spacers are available in the following thick-
nesses :

Identification Mark 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)

N < =< X

Fig. 1-82 Adjusting spacer

12. If the end play is 0.04 ~ 0.09 mm (0.0016 ~
0.0035in), 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. Remove the eccentric shaft pulley.

3. Tighten the oil pump driven sprocket nut and

bend the tab of the lock washer.

4. Place the chain adjuster in position and tighten

the attaching nuts.

5. Place a new “O” ring on the oil passage of the

front housing.

Fig. 1-83 Placing “O” ring

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

7. Apply engine lubricant onto the oil seal in the
front cover.

8. Install the eccentric shaft pulley onto the shaft
and tighten the pulley bolt with washer to 7.5 ~ 9.5
m-kg (54 ~ 69 ft-lb).



Pulley bolt

—Eccentric shaft pulley

Eccentric shaft pulley (for compressor)

Fig. 1-84 Eccentric shaft pulley and pulley bolt

Note:
When tightening the pulley bolt, be careful not to
slip the washer from the bolt.

1—-C—-13. Installing Oil 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.

........

Fig. 1—85 Cutting off excess gasket

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

Fig. 1-86 Installing oil strainer

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

Fig. 1-87 Applying sealing agent

5. Place the gasket and oil pan in position.

6. Insert the bolts through the stiffeners, and tighten
the bolts little by little in turn until the torque
becomes 0.85 m-kg (6.1 ft-Ib) evenly.

1-C—14. Installing Water Pump

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

2. Place the gaskets and water pump on the front
housing, and tighten the attaching nuts evenly to 2.75
m-kg (20 ft-Ib) in the sequence shown in Fig. 1—89.

41

Fig. 1—89 Tightening order of water pump

3. Install the eccentric shaft pulley (for compressor)
to the pulley boss.

= 22
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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. 1-90.

Fig. 1-90 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. 1-91 Installing distributor

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. Place the gaskets and the thermal reactor in posi-
tion, and tighten the attaching nuts.

2. 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 gasket and “O” rings in position and tighten
the attaching nuts.

Note:
Slightly apply vaseline onto “O” rings to prevent
them from coming off.

I 23

Fig. 1-92 Installing intake manifold assembly

2. Connect the oil tubes and metering oil pump con-
necting rod with the carburetor as described in Par.
2-1-2. ,

3. Install the deceleration valve, altitude compensator
and evapo compensator valve and connect the vacuum
hoses, air hoses and wires with the carburetor.

1-C—-18. Installing Alternator and Air Pump
1. Place the alternator to the bracket with the bolt,
and check the clearance as shown in Fig. 1-93.

Fig. 1-93 Adjusting alternator fitting

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

0.15 mm (0.0059 in)
0.3 mm (0.0118in)
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 deflection should be 15 + 2mm (0.60 +
0.08 in) when thumb pressure of about 10 kg (22 1b)
is applied to the middle of the belt between the alter-
nator pulley and eccentric shaft pulley.

After adjusting, tighten the bolts and nuts.

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



After adjusting, tighten the bolts and nuts.

5. To adjust the “V” belt tension, push the “V” belt
with about 10 kg (22 1b) as shown in Fig. 1-95. The
belt deflection should be 10 + 1 mm (0.40 * 0.04 6. Before removing the engine from the work stand,
in). install the engine mounting bracket to the front cover.

SPECIAL TOOLS

49 0839 000 Engine work stand

49 1114 005 Engine hanger

49 0820 035 Special wrench

49 0823 300 Flywheel puller

49 0839 305A Counter weight puller

49 0813 250 Seal case

49 0813 215 Tubular dowel puller

49 0813 235 Main bearing replacer

49 0813 240 Rotor bearing replacer

49 0813 225 Oil seal remover

49 0839 165 Bar limit gauge (for corner seal groove)
49 2113 030 Reboring jig (for corner seal groove)
49 0839 170 Reamer (for corner seal groove)

49 1881 060 Ring gear brake

49 1881 055 Counter weight brake

49 0877 435 Special wrench (for automatic transmission)
49 0813 310 Clutch disk arbor

49 0823 070A Eccentric shaft bearing replacer

49 1881 135 Special wrench (for P.C.V. valve)

49 1881 125 Special wrench (for thermal reactor)
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EMISSION CONTROL SYSTEM

This section explains the procedures for checking,
adjusting and replacing the parts of the emission
control system.

1A—A. MAINTENANCE PROCEDURE
1A—-A-1. Air Pump

a. Checking air pump

1. Check for cracks or damages on the body of the air
pump and for looseness of the attaching bolts and nuts.
2. Check to see that the air pump belt tension is
proper.

3. Run the engine at idle speed.

4. Check to see that the air hoses are free of air leaks.
5. Stop the engine.

6. Attach the air pump gauge set (49 2113 010A) as
shown in Fig. 1A-1.

Pressure gauge

Plug T-fitting

Fig. 1A—1 Checking air pump

7. Run the engine.

8. If the pressure gauge reading is not within the range
of each of the following specifications, replace the
air pump.

M.T. more than 0.039 kg/cm2 (0.55 1b/in2) at 800 rpm

A.T. more than 0.034 kg/cm? (0.48 1b/in2) at 750 rpm

b. Removing air pump

1. Remove the hot air duct for the air cleaner.

2. Disconnect the air inlet hose (air cleaner ~ air
pump) and outlet hose (air pump ~ air control valve)

Fig. 1A—2 Air pump gauge set
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from the air pump.
3. Remove the air pump mounting and adjusting bolts.
4. Remove the air pump drive belt and air pump.

c. Installing air pump
Follow the removal procedures in the reverse order.

d. Adjusting air pump drive belt

When a 10 kg (22 Ib) pressure is given to a spot midway
between the air pump pulley and water pump pulley,
belt deflection should be 10 = 1 mm (0.40 * 0.04 in).

P A,

Fig. 1A—3 Adjusting belt tension

1A—A-2. Check Valve (Air Injection System)

a. Checking check valve

1. Disconnect the air hose (air pump ~ air control
valve) from the air control valve.

2. Run the engine at 1,500 rpm.

3. Hold a finger over the inlet of the air control valve.
If exhaust gas flow is felt, replace the check valve,
spring and gasket.

Intake manifold

From
air control
valve

—

To air injection nozzle

Fig. 1A—4 Check valve

b. Replacing check valve

1. Remove the air control valve, as described in Par.
1A—-A—4.

2. Remove the gasket, valve and spring.

3. Install the check valve by following the removal
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procedures in the reverse order.
1A—A-3. Thermal Reactor

a. Checking thermal reactor

1. Check to see that the appearance of the thermal
reactor is not damaged or cracked by visual inspection
or striking it with the hammer lightly.

2. Remove the air pipe (thermal reactor ~ air control
valve) from the thermal reactor.

3. Check to see that the non-return valve works
smoothly. If the foreign substance or sludge exists,
remove it. If the sticking exists, replace the thermal
reactor.

Fig. 1A—5 Checking non-return valve

4. Connect the air pipe to the thermal reactor.

5. Start the engine and keep it running at idle speed.
6. Make sure that most exhaust gas is not released
from the tail of cooling air pipe. If the most exhaust
gas releases, replace the thermal reactor.

b. Replacing thermal reactor

1. Remove the air control valve, as described in Par.
1A—-A—4.

2. Remove the bolts attaching the heat insulator to
the intake manifold and remove the heat insulator.
3. Raise the front of vehicle and support with stands.
4. Remove the bolts attaching the engine under cover
and remove the cover.

5. Remove the bolts attaching the thermal reactor
cover and remove the cover.

49 1881 125

Fig. 1A—6 Removing thermal reactor

6. Disconnect the exhaust pipe from the thermal reactor.
7. Remove the nuts attaching the thermal reactor to
the engine.

Note:

The upper nuts should be removed with the thermal
reactor remover (49 1881 125).

8. Remove the thermal reactor.
9. Install the thermal reactor by following the removal
procedures in the reverse order.

1A—A—4. Air Control Valve
a. Checking air control valve

Manual transmission:

1. Disconnect the coupler from the air control valve.
2. Apply the voltage (12V) of the battery on each
of the terminals in the coupler. If the clicking

sound is audible from each solenoid, the solenoid is
in good conditions. If the solenoid is defective, replace
it

3. Connect the coupler to the air control valve.
4. Remove the air pipe (air control valve ~ thermal
reactor) from the thermal reactor.

Fig. 1A—8 Removing air pipe

5. Start the engine and keep it running at idle speed.
6. Hold a finger over the outlet of the air pipe and
make sure that the air hardly flows out of the air pipe.
7. Disconnect the coupler from the air control valve.

1A : 2
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8. Apply the voltage (12V) of the battery on(@) ter-
minal in the coupler. Make sure that the air flows
out of the outlet of the air pipe on that occasion.
9. Apply the voltage (12V) of the battery on B)ter-
minal in the coupler. Make sure that the air flows
out of the outlet of the air pipe on that occasion.

Note:

1. If the air flow is noted in the above procedure 6,
check every part according to Par. 1A—B. Trouble
Check Guide.

2. If the air does not flow out in the above procedures
8 and 9, replace the air control valve.

A

Fig. 1A—9 Checking air control valve (M/T)

Automatic transmission:

1. Take the same procedures as those of 1 ~ 7 indi-
cated in the item of Manual Transmission.

2. Apply the voltage (12V) of the battery on(@) ter-
minal in the coupler. Make sure that the air flows
out of the outlet of the air pipe on that occasion.
3. Apply the voltage (12V) of the battery on ®)ter-
minal in the coupler. Make sure that the air flows
out of the outlet of the air pipe on that occasion.
4. Make sure that the air continues to flow out of
the outlet of the air pipe even when it is stopped to
apply the voltage of the battery in the above pro-
cedure 3.

5. Apply the voltage (12V) of the battery directly
on (© terminal in the coupler. Make sure that the
air stops to flow out of the outlet of the air pipe
on that occasion.

Note:
If a trouble is found in the above procedures 2 ~ 5,
replace the air control valve.

Fig. 1A—10 Checking air control valve (A/T)
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b. Checking signal of control unit

Manual transmission:
1. Disconnect the coupler from the air control valve.
2. Connect the voltmeter to (A terminal in the coupler.

Fig. 1A—11 Checking signal of control unit (M/T)

3. Start the engine and make sure that the current
flows to the (A terminal when the engine speed is
more than 4,000 + 400 rpm.

4. Make sure that the current stops flowing to @)
terminal when the idle switch is pushed with the
fingers in the above procedure 3.

P
P~
>~
S~

i~

-

oA
9”/!

s

) V
Fig. 1A—12 Idle switch

2

5. Connect the voltmeter to B) terminal in the coupler.
6. Make sure that the current stops flowing to (B)
terminal when the engine speed is gradually dropped
from 2,000 rpm to 1,150 = 100 rpm. Record the
engine speed at which the current stops flowing.

7. Gradually raise the engine speed from its idle speed
and check the speed at which the current begins
flowing to B)terminal. Make sure that the difference
between the said engine speed and that recorded in
the above procedure 6 is 150 + 70 rpm.

8. Stop the engine.

9. Remove the coupler from the water temperature
switch and close both terminals in the coupler.

10. Pull the choke control knob out all the way and
start the engine.

11. Make sure that the current does not flow to ®B)
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Fig. 1A—13 Closing both terminals

Fig. 1A—14 Choke control knob

terminal when the engine speed is set to 2,000 rpm
by adjusting the choke control knob.

Note:

1. This check should be completed within 130 seconds
after the engine was started in the above procedure
10.

2. If a trouble is found in the above procedures 3,
4 and 11, check every part according to Par. 1A—B.
Trouble Check Guide.

3. If a trouble is found in the above procedures 6
and 7, replace the control unit.

Automatic transmission:
1. Disconnect the coupler from the air control valve.

Fig. 1A—15 Checking signal of control unit (A/T)

2. Connect the voltmeter to (&) terminal in the coupler.
3. Start the engine and make sure that the current
flows to the (A) terminal when the engine speed is
more than 4,000 = 400 rpm.

4. Connect the voltmeter to (B) terminal in the coupler.
S. Make sure that the current stops flowing to ®)
terminal when the engine speed is gradually dropped
from 2,000 rpm to 1,150 * 100 rpm. Record the
engine speed at which the current stops flowing.

6. Gradually raise the engine speed from its idle
speed and check the speed at which the current
begins flowing to (B) terminal. Make sure that the
difference between the said engine speed and that
recorded in the above procedure 5 is 150 * 70 rpm.
7. Connect the voltmeter to (C) terminal in the coupler.
Gradually raise the engine speed and make sure that
the current stops flowing to (C) terminal when the
engine speed rises up to 2,500 + 200 rpm.

8. Stop the engine.

9. Remove the coupler from the water temperature
switch and close both terminals in the coupler.

10. Pull the choke control knob out all the way and
start the engine.

I i
Fig. 1A—16 Choke control knob

11. Set the engine speed to 2,000 rpm by adjusting
the choke control knob.

Make sure that, when the engine speed is raised up
to 3,000 rpm by operating the throttle, the current
does not flow to(B) terminal but flows to (€ terminal.

Note:

1. This check should be completed within 130 seconds
after the engine was started in the above procedure
10.

2. If a trouble is found in the above procedures 3
and 11, check every part according to Par. 1A—B.
Trouble Check Guide.

3. If a trouble is found in the above procedures 5,
6 and 7, replace the control unit.

c. Replacing air control valve

1. Remove the hot air duct for the air cleaner.

2. Disconnect the air hose (air pump ~ air control
valve) from the air control valve.

3. Disconnect the air hose (air control valve ~ ther-

1A : 4



1A

mal reactor) from the air control valve.

4. Disconnect the atmospheric sensing tube from the
air control valve.

5. Disconnect the coupler from the air control valve.
6. Remove the nuts attaching the air control valve and
remove the air control valve.

7. Install the air control valve by following the removal
procedures in the reverse order.

1A—A-5. Deceleration Control Valve

a. Checking deceleration control valve
1. Disconnect the air hose (air cleaner ~ deceleration
control valve) from the air cleaner.

2. Turn the ignition switch on.

3. Open and close repeatedly the terminal of each
solenoid of the deceleration control valve, and make
sure that the clicking sound from each solenoid is
audible on that occasion.

Fig. 1A—18 Checking solenoid

4. Start the engine and keep it running at idle speed.
5. Close with the fingers the air hose removed in
the above procedure 1 and make sure that the engine
speed hardly varies.

6. Make sure that the air is drawn into the air hose
removed in the above procedure 1 when the terminal
of the solenoid for the coasting valve is removed.
Check the anti-afterburn valve in the same procedure.
7. Close with the fingers three-fourth of the opening

1A : 5

Fig. 1A—19 Removing terminal

of the air hose removed in the above procedure 1.
Raise the engine speed up to about 4,000 rpm rapidly
and then release the acceleration abruptly. Make sure
that the fingers feel a large amount of air being
drawn into the air hose for 1 ~ 1.5 seconds just
after the engine speed begins to drop and afterwards
feel less amount of air being drawn until the speed
drops to 1,150 rpm.

Fig. 1A—20 Checking deceleration control valve

It is only on the car with manual transmission that
a small amount of air being drawn into the air hose
is felt.

Volume of air

Anti-afterburn valve operation zone

Coasting valve
operation zone

,000 1,150 IDLE
Engine speed (rpm)

Fig. 1A—21 Volume of air

Note:

1. If a trouble is found in the above procedures 3,
5 and 7, check every part according to Par. 1A—B.
Trouble Check Guide.
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2. If a trouble is found in the above procedure 6,
replace the deceleration control valve.

b. Checking signal of control unit

(car with manual transmission only)
2. Remove the terminal of the solenoid for the
coasting valve and apply the voltage (12V) of the
battery directly on the terminal.

Fig. 1A—22 Applying voltage (12V) of battery

3. Remove the coupler of the idle switch and connect
the voltmeter to the power lead of the coasting valve
solenoid. Make sure that the current begins to flow
to the voltmeter when the engine speed is gradually
dropped from 2,000 rpm to 1,150 * 100 rpm and
continues to flow even when the speed is dropped
to the idle speed. Record the engine speed at which
the current begins to flow.

Fig. 1A—23 Checking signal of control unit

4. Gradually raise the engine speed from its idle
speed and check the speed at which the current
stops flowing to the voltmeter. Make sure that the
difference between the said engine speed and that
recorded in the above procedure 3 is 150 * 70 rpm.

Note:
If a trouble is found in the above procedures 3 and
4, replace the control unit.

c. Replacing deceleration control valve

1. Disconnect the hoses and lead wires from the
deceleration control valve.

2. Remove the bolts attaching the deceleration control

valve and remove the deceleration control valve.
3. Install the deceleration control valve by following
the removal procedures in the reverse order.

1A—A—6. Altitude Compensator

a. Checking altitude compensator

1. Disconnect the hoses (carburetor ~ altitude com-
pensator, altitude compensator ~ evapo compensator
valve) from the altitude compensator.

2. Start the engine and keep it running at idle speed.
3. Close with the fingers the mouths of the altitude
compensator from which the hoses indicated in the
above procedure 1 are disconnected.

If the engine speed drops on that occasion, the
altitude compensator is in normal conditions.

Fig. 1A—24 Checking altitude compensator

b. Replacing altitude compensator

1. Disconnect the hoses from the altitude compensator.
2. Remove the bolts attaching the altitude compensator
and remove the altitude compensator.

3. Install the altitude compensator by following the
removal procedures in the reverse order.

Fig. 1A—25 Altitude compensator

1A : 6
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1A—A-7. Evapo Compensator Valve

a. Checking evapo compensator valve

1. Disconnect the hose (A (altitude compensator ~
evapo compensator valve) from evapo compensator
valve.

Fig. 1A—-26 Evapo compensator valve

2. Disconnect the pressure sensing hose leading to the
evapo compensator valve from the “T” joint.

3. Start the engine and keep it running at idle speed.
4. Close the inlet of the evapo compensator valve
with the fingers and make sure that the engine speed
hardly varies at that time.

5. Connect the hose(A)to the evapo compensator valve.
6. Put the mouth on the pressure sensing hose and
blow. Make sure that the engine speed rises up on
that occasion.

to Par. 1A—B. Trouble Check Guide.

Note:

Before this inspection, warm up the engine suffici-
ently and make sure that the ignition timing is as
specified.

a. Checking ignition control system (trailing side)
1. Connect a timing light to the high tension cord
for the trailing spark plug of the front rotor housing.

Fig. 1A—28 Timing light

2. Start the engine.

3. Gradually drop the engine speed from 4,500 rpm.
4. Make sure that the timing light goes out when
the engine speed drops to 4,000 + 400 rpm.

5. Make sure that the timing light goes on again
when the engine speed further drops to 1,150 + 100
rpom. Record the engine speed at which the timing
light goes on.

6. Drop the engine speed furthermore and make sure
that the timing light is on when the engine speed
is between 1,150 + 100 rpm and idle speed.

7. Next, gradually raise the engine speed from its
idle speed, and check the speed at which the timing
light goes out. Make sure that the difference between
the said engine speed and that recorded in the above
procedure 5 is 150 *+ 70 rpm.

8. Keep the engine speed at 2,000 rpm. (The timing
light is off at this time.)

Fig. 1A—27 Checking evapo compensator valve

b. Replacing evapo compensator valve

1. Disconnect the hoses from the evapo compensator
valve.

2. Remove the bolts attaching the evapo compensator
valve and remove the evapo compensator valve.

3. Install the evapo compensator valve by following
the removal procedures in the reverse order.

1A—A-8. Ignition Control System

In this item, inspect the operation of each of the
idle switch, kick-down switch, No. 1 choke switch,
No. 2 choke switch, control unit and No. 1 and No. 2
retard switches relating to the ignition control system.
If a trouble is found, check defective parts according

1A : 7

M/T : Push idle switch

—_ A/T : Push kick-down switch
£ 4,000
£ 400
o 2,000rpm
[}
£ 1,150) 150+=70rpm
2 +100 P
w

IDLE

Fig. 1A—29 Checking ignition control system
(trailing side)
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(1) Manual transmission:
Make sure that the timing light goes on when the
idle switch is pushed.

»

Fig. 1A-30 Idle switch

(2) Automatic transmission:
Make sure that the timing light goes on when the
kick-down switch is pushed.

Fig. 1A-31 Kick-down switch
b. Checking ignition control system (leading side)
1. Connect a timing light to the high tension cord
for the leading spark plug of the front rotor housing.
2. Remove the coupler from the water temperature
switch and close both terminals in the coupler.

Fig. 1A—32 Closing both terminals

3. Pull the choke control knob out all the way and

Fig. 1A—-33 Choke control knob

start the engine.

4. Keep the engine speed at 2,000 rpm by adjusting
the choke control knob.

Make sure that the timing indicator pin points between
the yellow and red marks notched on the eccentric
shaft pulley.

RED—\
WHITE

o

YELLOW

Fig. 1A—34 Eccentric shaft pulley

5. Make sure that the engine speed rises up by several

hundred rpm when it is 130 + 26 seconds since the

engine was started.

1A—A-9. No. 1 Retard Switch

N

Fig. 1A—35 No. 1 and No. 2 retard switch
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a. Checking No. 1 retard switch

1. Remove the coupler from No. 1 retard switch.

2. Using the ohmmeter, make sure of continuity be-
tween the terminals (B) — in the coupler and of
non-continuity between B) — v

3. Apply the voltage (12V) of the battery on
terminal in the coupler, and ground (E) terminal.

4. Using the ohmmeter, make sure of continuity be-
tween the terminals B) — NO in the coupler and of
non-continuity between ® —

Note:
If a trouble is found in the above check, replace
the No. 1 retard switch.

NC
SDi

SD
Y*z

O

SR

Fig. 1A—36 Checking No. 1 and No. 2 retard switch

b. Replacing No. 1 retard switch

1. Disconnect the couplers from the No. 1 retard
switch.

2. Remove the bolt attaching the No. 1 retard switch
and remove the switch.

3. Install the No. 1 retard switch by following the
removal procedures in the reverse order.

1A—A-10. No. 2 Retard Switch
Both checking and replacing procedures of this switch
are the same as those of the No. 1 retard switch.

1A—A-11. Kick-down Control System

(Car with automatic transmission only)
In this item, inspect the operation of each of the
No. 1 choke switch, control unit, kick-down switch
and kick-down relay relating to the kick-down control
system.

a. Checking kick-down control system

1. Disconnect the terminal from the kick-down solenoid
and connect the voltmeter.

2. Start the engine.

3. Make sure that the current flows to the voltmeter
when choke knob is pulled.

If a trouble is found, check every part according to
Par. 1A—B. Trouble Check Guide.
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1A—A-12. Heat Hazard Protective and Warning
System

a. Checking heat hazard protective and warning system
1. Turn the ignition switch on and make sure that
the warning light is on.

Fig. 1A—37 Heat hazard warning light

2. Remove the coupler from the heat hazard sensor
and close both terminals in the coupler.

Fig. 1A—38 Closing both terminals

3. Start the engine and keep it running at idle speed.
4. Make sure that the warning light is on at this
time.

5. Remove the coupler from the air control valve,
connect the voltmeter to (A terminal in the coupler
and make sure that the current flows to it.

Fig. 1A—39 Connecting voltmeter



6. Connect a timing light to the high tension cord
for the trailing spark plug of front rotor housing.

7. Make sure that the timing light is on when the
engine speed is set to 2,000 rpm.

Note:

1. If a trouble is found in the above procedure 1,
check every part according to Par. 1A—B. Trouble
Check Guide.

2. If a trouble is found in the above procedures 4 and
5, check for breaking of the wire harness and faulty
contact of the terminals in the coupler; in case they
are in normal conditions, replace the control unit.

b. Checking heat hazard sensor

Inspect the operating temperature of the heat hazard
sensor as follows:

1. Remove the heat hazard sensor.

2. Wrap the sensor together with the thermometer
in aluminum foil to prevent oil ingress.

3. Attach the test lamp to the sensor as shown in
Fig. 1A—40.

Submerge the wrapped sensor and thermometer in
oil and gradually heat the oil.

Test lamp
@

Fig. 1A—40 Checking sensor

4. Measure the temperature at which the lamp attached
to the sensor lights up. The sensor should operate
at 120 + 10°C (248 + 18°F). If the sensor should
operate at a temperature deviating from the standard
temperature, replace the sensor.

Note:
Avoid heating the oil to more than 130°C (266°F).

c. Replacing heat hazard sensor

Coupé:

1. Open the trunk and remove the mat.

2. Disconnect the coupler from the heat hazard sensor.
3. Remove the screws attaching the heat hazard sensor
and remove the heat hazard sensor.

4. Install the sensor by following the removal pro-
cedures in the reverse order.

Rotary wagon:

1. Fold the rear seat back forward.

2. Disconnect the coupler from the heat hazard sensor.
3. Remove the screws attaching the heat hazard sensor
and remove the heat hazard sensor.

4. Install the sensor by following the removal pro-
cedures in the reverse order.

Fig. TA—42 Hazard sensor (Wagon)
T1A—A-13. Automatic Throttle Release System

a. Checking automatic throttle release system

1. Make sure that the engine is cold.

Pull the choke control knob out all the way with
the ignition switch off, and make sure that the knob
returns automatically. If the trouble is found, check
choke wire and choke return spring, replace if necessary.

Fig. 1A—43 Choke control knob

2. Pull the choke control knob out all the way and
start the engine.

3. Make sure that the choke control knob returns
automatically when it is 30 * 10 seconds since the
engine was started.

1A:10
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4. Pull the choke control knob to set the engine
speed to 2,000 rpm.

Warm up the engine under the above condition.

5. Make sure that the choke control knob returns
automatically when the needle of the water tempera-
ture gauge indicates the point shown in Fig. 1A—44.

e e M P

Fig. 1A—44 Position of gauge needle

Note:

1. If a trouble is found in the above procedure 3,
replace the control unit.

2. If a trouble is found in the above procedure 5,
check the water temperature switch.

1A—A-14. Control Unit

a. Checking control unit

The control unit controls the air control valve, de-
celeration control valve, ignition system, solenoid of
the carburetor, automatic throttle release system, heat
hazard warning system and kick-down control system.
So the checking procedure of the control unit is
described together in the item of each part and
each system.

I i

Fig. 1TA—45 Control unit

Warning:

1. The choke warning light on the instrument panel
goes on when the fuse of the control unit is burnt
out. Use a 5-amp. fuse when replacing.

2. If, in checking the signal of the control unit,
there is any terminal in the coupler to which the
signal does not come, check first for breaking of
the wire harness and faulty contact of the terminal.

1A:11

Fig. 1A—46 Choke warning light

3. Do not use more than 3.4 watt lamp when checking
the signal of the control unit, using test lamp.

1A—A—-15. Water Temperature Switch

a. Checking operation of water temperature switch
1. Make sure that the engine is cold.

2. Remove the coupler from the water temperature
switch, and make sure of continuity between both
terminals in the coupler, using the ohmmeter.

Fig. 1A—48 Checking water temperature switch

3. Connect the coupler to the water temperature
switch.
4. Fully warm up the engine.
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5. Remove the coupler from the water temperature
switch and make sure of non-continuity between both
terminals in the coupler, using the ohmmeter.

Note:
If a trouble is found in the above procedures 2 and
5, replace the water temperature switch.

b. Checking operating temperature of water
temperature switch

1. Remove the water temperature switch.

2. Place the water temperature switch in water with

a thermometer and gradually heat the water.

3. Make sure, using the ohmmeter, that there is no

continuity between both terminals in the coupler of

the water temperature switch when the water tem-

perature rises up to 67 = 6°C (153 £ 11°F) (automatic

transmission: 60 * 7°C (140 * 13°F)). If there is,

replace the switch.

c. Replacing water temperature switch

1. Drain the coolant from the radiator by 1.7¢ to
reduce its level below the water temperature switch.
2. Remove the alternator and “V” belt if necessary.
3. Disconnect the coupler from the water temperature
switch.

4. Loosen and remove the water temperature switch.
5. Install the water temperature switch by following
the removal procedures in the reverse order.

6. Refill the radiator with the coolant. Check to see
that the level of the subtank is proper, add the coolant
if necessary.

TA—A-16. Idle Switch

a. Checking idle switch

1. Start the engine and keep it running at idle speed.
2. Disconnect the coupler from the idle switch.

3. Using the ohmmeter, make sure of continuity be-
tween the terminals &) — @B in the coupler and of
non-continuity between € — (®).

4. Next, gradually raise the engine speed up to 1,000
+ 50 rpm (with the gear shift lever in “N” range in
case of the car with automatic transmission). Make
sure that continuity between the terminals @) — @
stops but continuity between () — ®) begins.

Fig. 1A—49 Checking idle switch

Note:
If a trouble is found in the above procedures 3
and 4, adjust or replace the idle switch.

b. Adjusting idle switch

Adjust the idle switch, using the adjusting screw,
so as to turn from “ON” to “OFF” (between @
terminal and ® terminal) when the engine speed
is gradually raised up to 1,000 + 50 rpm (with the
gear selector lever in “N” range in case of the car
with automatic transmission).

Fig. 1A-50 Idle switch

Note:

1. Turn the adjusting screw counter-clockwise when
the setting revolution is higher than specified rpm.
2. Turn it clockwise when the setting revolution is
lower than specified rpm.

c. Replacing idle switch

1. Remove the air cleaner.

2. Disconnect the coupler from the idle switch.

3. Remove the bolts attaching the idle switch and
remove the idle switch.

4. Install the idle switch by following removal pro-
cedures in the reverse order.

Note:

When the idle switch is replaced, be sure to adjust
the new one.

1A—A-17. No. 1 Choke Switch
a. Checking No. 1 choke switch

1. Remove the coupler from the water temperature
switch and close both terminals in the coupler.

Fig. 1TA-51 Closing both terminals

2. Pull the choke control knob out all the way and

1A:12
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Fig. 1A-52 Choke control knob

Fig. 1A—53 Checking No. 1 choke switch

start the engine.

3. Make sure, using the voltmeter, that the current
flows to the bimetal of the carburetor when the
engine speed is set to 2,000 rpm by adjusting the
choke control knob.

4. Push the choke control knob in to idle the engine.
5. Make sure that the current does not flow to the
bimetal of the carburetor.

Note:

1. If a trouble is found in the above procedure 3,
check the choke relay; in case the choke relay is in
normal conditions, replace the choke switch.

2. If a trouble is found in the above procedure 35,
replace the No. 1 choke switch.

1A—A—-18. No. 2 Choke Switch

a. Checking No. 2 choke switch

1. Turn the ignition switch on and make sure that
the warning light is on.

2. Pull the choke control knob out all the way, and
start the engine.

Make sure that the choke warning light is on at
this time.

Next, make sure that the light goes out when the
choke control knob is pushed in.

Note:
If a trouble is found in the above procedures 1 and
2, replace the No. 2 choke switch.

1A:13

1A—A-19. Choke Relay

a. Checking choke relay

1. Disconnect the coupler from the choke relay.

2. Using the ohmmeter, make sure of continuity be-
tween the terminals B) — in the coupler and of
non-continuity between B) — |

3. Apply the voltage (12V) of the battery on
terminal in the coupler, and ground (E) terminal.

4. Using the ohmmeter, make sure of continuity be-
tween the terminals B) — in the coupler and
of non-continuity between B — ;

Note:
If a trouble is found in the above procedures 2 and
4, replace the choke relay.

NC
SDy TSDz
s = Y
11
i @) I
U
N Nt inar e )
= -
NO

Fig. 1A—54 Checking choke relay
1A—A-20. Ventilation Valve

a. Checking ventilation valve

1. Start the engine and keep it running at idle speed.
2, Disconnect the ventilation hose from the filler
pipe.

3. Make sure that the engine speed drops when the
evaporative hose is squeezed by hand as shown in
Fig. 1A—55 and then the ventilation hose removed
in the above procedure 2 is closed with the fingers.
If the engine stalls on that occasion, replace the
ventilation valve.

Fig. 1A—55 Checking ventilation valve
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b. Replacing ventilation valve

1. Remove the deceleration control valve.

2. Disconnect the ventilation hose at the ventilation
valve.

3. Loosen and remove the ventilation valve with the
wrench (49 1011 120).

Fig. 1A-56 Removing ventilation valve

4. Install the ventilation valve by following the removal
procedures in the reverse order.

1A—A—-21. Carcoal Canister

a. Checking charcoal canister

Fig. 1A—57 Charcoal canister

L

1. Check by sight for stains of the charcoal canister
due to oil, etc. and for leakage of active carbon.

2. Install the vacuum gauge as shown in Fig. 1A—58
and check for clogging of the canister.

The vacuum gauge reading is as follows:

[ — 60 ~ 0 mm-Hg/2,500 rpm

Note:
If a trouble is found in the above procedures 1 and
2, replace the canister and air cleaner cover assembly.

1A—A—-22. Evaporative Line

a. Checking evaporative line

1. Remove the “T” joint from the evaporative hose
and install the pressure gauge on the hose.

2. Disconnect the ventilation hose from the evapo
compensator valve.

3. Apply compressed air gradually into the “U” tube
pressure gauge so that the difference of water level
should be 356 + 12mm (14 * 05in). After that
blind the inlet of the “U” tube pressure gauge.

4. Leave the “U” tube pressure gauge stand for five
minutes, with the inlet blind. If the water level is
within the hatched lines shown in Fig. 1A—59, the
evaporative line is in good condition. If it is not
within limits, inspect the following parts, and repair
or replace as required.

(1) Leaky or loose hoses

(2) Leaky condense tank

(3) Leaky fuel tank

(4) Leaky or loose fuel line

(5) Leaky filler cap

(6) Leaky fuel gauge unit

k)

“U” tube pressure gauge

Condense tank

Check valve

“ A

Fuel tank

Fig. 1A—58 Checking charcoal canister

Fig. 1A—59 Checking evaporative line
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Fig. 1A—60 Condense tank (Coupé)

1A—A—-23. Condense Tank
a. Replacing condense tank

Coupé:

1. Disconnect the hoses from the condense tank.

2. Remove the partition board.

3. Remove the screws attaching the condense tank
and remove the condense tank.

4. Install the condense tank by following the removal
procedures in the reverse order.

Rotary wagon:

1. Remove the service hole cover.

2. Disconnect the hoses from the condense tank.

3. Remove the screws attaching the condense tank
and remove the condense tank.

4. Install the condense tank by removal procedures
in the reverse order.

Fig. 1A—61 Condense tank and check valve (Wagon)

1A—A-24. Check Valve (Evaporative Emission
Control System)

a. Checking check valve

1. Blind one end of the check valve and install the
pressure gauge to the other end as shown in Fig.
1A-62.

2. Next, breathe out with the pressure of more than
0.04 kg/cm? (0.57 Ib/in2) and in with the negative

1A: 15

pressure of more than 0.01 kg/cm2 (0.14 Ib/in2) and
make sure that the check valve operates then. If a
. trouble is found, replace the valve.

Fig. 1A—62 Checking check valve

b. Replacing check valve

Coupé:

1. Disconnect the hoses from the check valve.

2. Remove the nuts attaching the check valve and
remove the check valve.

3. Install the check valve by following the removal
procedures in the reverse order.

Fig. 1A—63 Check valve (Coupé)

Rotary wagon:

1. Remove the service hole cover.

2. Disconnect the hoses from the check valve.

3. Remove the nuts attaching the check valve and
remove the check valve.

4. Install the check valve by following the removal
procedures in the reverse order.

1A—A-25. Hoses and Connections (All Systems)

a. Inspecting hoses and connections

1. Inspect all hoses for deterioration, holes or cracks.
2. Check all hoses for improper connection.

3. If any defect is suspected, fit properly or replace
if necessary.



1A

1A—B. TROUBLE CHECK GUIDE

Trouble Check Guide should be used following instructions in Par. 1A—A. Maintenance Procedure.

AIR CONTROL VALVE

Checking Air Control Valve

Air leaks from air control valve at
idling.

Can air leakage be stopped by Yes Is heat hazard warning light on?
disconnecting coupler?

No No Yes
Is clicking sound of solenoid
audible? Replace Check heat

control unit. hazard sensor.
Yes No

Replace air Replace
control valve. solenoid.

The current flows to & terminal 7

below 4,000 rpm.

Checking Signal of Control Unit

(

The current does not flow to (&) )

terminal above 4,000 rpm.

Is heat hazard warning light on? Is idle switch | No | Adjust or
normal? replace idle
switch.
No Yes Yes
Check heat Has the wire | Yes | Correct or
hazard sensor. between con- replace the
trol unit and wire harness.
air control
: = valve snapped,
Is idle switch normal? T
tact bad?
No
Yes No
Replace control Adjust or replace Replace
unit. idle switch. control unit.
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Checking Signal of Control Unit

When engine starts with water temperature switch
short-circuited and choke knob pulled, the current
flows to terminal at 2,000 rpm in case of
manual transmission, or the current flows to B
terminal and/or the current doesn’t flow to ©
terminal at 3,000 rpm in case of automatic trans-
mission.

Was the above checked within 130 No

sec. from engine starting? Recheck.

Yes

Is No. 1 choke switch normal? Replace No. 1 choke switch.

Yes

N
Have the wires from control unit to No. 1 choke Yes Correct or replace
switch, water temperature switch and air control the wire harness.
valve snapped, or is their contact bad?

No

Replace control unit.

Only for manual transmission

The current doesn’t flow to @) ter-
minal though idle switch is pushed
above 4,000 rpm.

L Is heat hazard warning light on? Yes Check heat hazard sensor. l

No

l Is idle switch normal?—! No 7! Adjust or replace idle switch. l

Yes

Replace control unit. l
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DECELERATION CONTROL VALVE

Checking Deceleration Control Valve

hose is plugged at idling.

Engine speed decreases when air )

Is clicking sound of solenoids audible Yes

when solenoid terminals are opened
and closed with ignition switch

turned on?

is not audible.

Clicking sound of solenoids >

No

Replace deceleration
control valve.

Does the current flow to each terminal? | Yes

No

Has the wire between control unit Yes

and deceleration control valve snap-

ped, or is its contact bad?

Replace solenoids.

No

Replace control unit.

Only for manual transmission

(

at deceleration.

Air is not supplied by coasting valve )

Is the

unit normal?

signal of control Yes

Correct or replace the wire
harness.

No

E idle switch normal? No

Yes

] Replace control unit. I

audible?

Is clicking sound of
coasting valve solenoid

No Replace
solenoids.

LReplace deceleration control valve. 1

idle switch.

Adjust or replace

1A:18
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IGNITION CONTROL SYSTEM

Checking Trailing Side Ignition

Trailing spark plug does not ignite Trailing spark plug ignites at improper
at all. time.
Are the plug, ignition coil, No Correct or Is heat hazard warning Yes Check heat
distributor, high-tension replace. light on? hazard sensor.
cords and wires normal?
Yes No
Is No. 1 retard switch No Replace No. 1 Is idle switch (in case of No Adjust or
normal? retard switch. manual transmission) or replace.
kick-down switch (in case
Yes of automatic transmission)
normal?
Has the wire between Yes Correct or
control unit and trailing replace the Yes
ignition coil snapped, or wire harness.
is its contact bad? Is No. 1 retard switch No Replace
normal? No. 1 retard
No switch.
Yes
L Replace control unit. -I
Replace control unit.
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Checking Trailing Side Ignition

Trailing spark plug doesn’t ignite though idle
switch (in case of manual transmission) or kick-
down switch (in case of automatic transmission)

is pushed -at 2,000 rpm.

y

Boes the plug ignite at idling?

No_| Check following the checking
procedure for the case where

Yes trailing spark plug does not
ignite at all.
Is idle switch (in case of manual
transmission) or kick-down switch No | Adjust or replace.
(in case of automatic transmission)
normal?
Yes
In case of In case of
automatic manual
transmission transmission
Is No. 1 choke No Replace No. 1 Replace control

switch normal?

choke switch.

Yes

Has the wire between

unit,

kick-down switch and Yes
control unit snapped,

Correct or replace
the wire harness.

or is its contact bad?

No

Replace control unit. ~|
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Checking Leading Side Ignition

Indicator pin doesn’t indicate the specified value when
engine speed becomes 2,000 rpm by operating choke
knob after engine starting with water temperature switch
short-circuited and choke knob fully pulled.

Was the above checked within 130 No

sec. from engine staring?

Yes

Is initial timing normal?

No Adjust initial timing.

Yes

Is distributor adva

normal?

nce characteristic

No Replace governor. J

unit.

Check following the checking
procedure for the case where
trailing spark plug ignites at

switch normal?

Indicator pin indicates Yes Indicator pin indicates
20° ATDC (white). before TDC.
v \/
Is choke warning Yes | Replace No. 2 Does trailing spark Yes
light on? choke switch. plug ignite?
No No improper time.
Is No. 2 retard No | Replace No. 2 Is No. 1 choke No_| Replace No. 1
switch normal? retard switch. switch normal? choke switch.
Yes Yes
Replace control Is No. 1 retard No | Replace No. 1

retard switch.

Yes

Have the wires from No. 1 retard

switch to control unit, leading
ignition coil and distributor

Yes Correct or replace

snapped, or is their contact bad?

No

Replace control unit.

the wire harness.
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KICK-DOWN CONTROL SYSTEM
(only for automatic transmission)

The current does not flow to the
terminal of the kick-down solenoid
when choke knob is fully pulled
during engine operation.

Is No. 1 choke sw!

itch normal? No Replace No. 1 choke switch.

Yes
Is kick-down relay normal? No Replace kick-down relay.
Yes
Have the wires from control unit to Yes Correct or replace the wire
choke switch and kick-down relay harness.
snapped, or is their contact bad?

No

Replace control unit.

HEAT HAZARD PROTECTIVE AND WARNING SYSTEM

(Heat hazard warning light is not on when ignition switch is turned on.)

Yes

Is choke warning | No
light on?

Replace v Is the filament of Es choke relay normal? )—No——>| Replace choke relay
es .
heat hazard heat hazard warning
warning light. light burned out?
- Yes
No
Correct or Has the wire between Have the wires from choke Correct or
replace the Yes control unit and heat relay to control unit and Yes | replace the
wire harness. hazard warning light terminal of regulator snapped, wire harness.
snapped, or is its contact or is their contact bad?
bad?
No No

Replace control unit.

Replace control unit.
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1A—C. TROUBLE SHOOTING

1A—C—1. Symptoms, Causes and Remedies

The possible faults and their remedies are listed in the following table. When the symptoms of troubles are
detected, proper care must be taken immediately. (It would be better to check the ignition timing, spark plug
and idle setting at first.)

Symptoms and probable causes Remedies

1. Poor acceleration and poor engine power
* The engine does not fully respond to the depression of the
accelerator pedal.
* The accelerative force is poor.
* The climbing capacity is insufficient.
* The max. speed can not be obtained.

A. Defect of air intake system

1) Clogging of air cleaner Clean or replace
2) Defect of intake air temperature control valve See 4—F-2 Replace if necessary
B. Defect of fuel system
1) Improper injection of carburetor accelerator pump See 4—-A-5 Adjust or replace
2) Clogging of carburetor jets Clean or replace
3) Improper opening of throttle valve and choke valve Repair
4) Lack of fuel supply at high speed running See 4-B Replace if necessary
C. Defect of ignition system
1) Improper ignition timing and ignition advance See 5-C-3, 5—-C-5 Adjust
2) Defect of ignition control system (control unit, retard switch etc.) See 1A-A-8 Replace if necessary
3) Burned or improperly adjusted distributor contact point See 5-C—1, 5-C—2 Adjust or replace
4) Fouling and excessive gap of spark plugs See 5-E Clean or replace
D. Air leak from each hose and each valve Repair or replace
E. Low compression pressure Repair
F. Collapse of exhaust system Repair or replace
G. Defect of kick-down control system See 1A-A-11

....... only in case of automatic transmission

2. Rough engine idling and hard starting

The idling speed cannot be lowered.

Too much engine vibration at idling.

The engine starting is too hard.

The engine stalls immediately even if it starts.

* % ¥ *

A. Defect of air intake system

1) Clogging of air cleaner Clean or replace

2) Defect of intake air temperature control valve See 4—-F-2 Replace if necessary
B. Defect of fuel system

1) Improper idle setting See 4—A-1 Adjust

2) Clogging of carburetor jets Clean or replace

3) Clogging of fuel return passage Clean or replace

4) Improper seating of carburetor secondary throttle valve Repair

5) Defect of choke system See 4—A—-4 Adjust

6) Defect of richer or improper signal from control unit. .. ... only See 4—A—6 Replace if necessary

in case of manual transmission (Richer is continuously opened)
C. Defect of ignition system

1) Improper ignition timing and ignition advance See 5—-C-3, 5—C-5 Adjust
2) Defect of ignition control system (control unit etc.) See 1A-A-8 Replace if necessary
3) Burned or improperly adjusted distributor contact point See 5-C-1, 5—C—2 Adjust or replace
4) Fouling and excessive gap of spark plugs See S—E Clean or replace
5) Internal disconnection of ignition coils See 5-D Replace
6) Electric leak from high tension cords, distributor, ignition coil Repair
etc.
D. Defect of deceleration control valve or improper signal from See 1A—-A-5 Replace if necessary

control unit (Deceleration control valve is continuously opened)
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Symptoms and probable causes Remedies

E. Defect of altitude compensator See 1A—-A—-6 Replace if necessary
F. Defect of evapo compensator valve See 1A-A-7 Replace if necessary
G. Defect of ventilation valve See 1A—-A-20 Replace if necessary
H. Defect of secondary air control system

(Secondary air is not injected properly)

1) Defect of air pump and/or “V” belt See 1A-A-1 Replace if necessary

2) Defect of air control valve See 1A-A—-4 Replace if necessary

3) Improper signal from control unit See 1A-A—-4 Replace if necessary
I. Air leak from each hose and each valve Repair or replace
J. Low compression pressure Repair
K. Defect of sub-zero starting assist device (extremely cold weather) See 4—A-8 Replace if necessary

. Improper fuel connection between slow and main zones (Flat Spot)
* Shock is felt when depressing the accelerator pedal to
accelerate from the low speed cruising condition.

A. Defect of fuel system

1) Improper idle setting See 4—A-1 Adjust

2) Clogging of carburetor jets Clean or replace

3) Improper fuel level See 4—A-3 Adjust

4) Improper injection of carburetor accelerator pump
B. Defect of ignition system
1) Fouled spark plug
2) Burned or improperly adjusted distributor contact point
C. Defect of deceleration control valve or improper signal from
control unit

. Improper fuel connection between primary and secondary zones
* Shock is caused when accelerating from running at around
3,000 rpm by depressing the accelerator pedal fully.

. Serious clogging of air cleaner
. Defect of fuel system
1) Clogging of carburetor jets
2) Excessively low fuel level
3) Lack of fuel supply
4) Improper opening of carburetor secondary throttle valve
C. Defect of ignition system
1) Fouled spark plug
2) Burned or improperly adjusted distributor contact point
D. Defect of deceleration control valve or improper signal from
control unit

@ >

. Abnormally large engine knocking
A. Too poor fuel (Octane number is low)
B. Defect of ignition system
1) Improper ignition timing
2) Excessive ignition advance
3) Insufficcient heat range or extreme gap erosion of spark plug

. Pre-ignition or spit back
* Large noises comes from the engine compartment at high
speed running, e.g. on the free way, and the
engine horsepower falles.
NOTE:

If the car runs on under the condition mentioned above, the insulator
of the spark plug in broken and bites into the combustion chamber,

causing the vehicle to be inoperable.

See 4—A—5 Adjust, replace if necessary

See 5—E

See 1A-A-5

Clean or replace

Clean of replace
See 4—A-3

See 4-B

Repair

See 5—-E

See 1A—-A-5

See 5-C-3
See 5-C-5
See 5-E

Clean or replace
See 5-C—-1, 5-C-2 Adjust or replace

Replace

Adjust
Replace

Clean or replace
See 5-C—1, 5-C-2 Adjust or replace
Replace if necessary

Adjust

Replace if necessary
Clean or replace

if necessary

if necessary
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Symptoms and probable causes

Remedies

A. Defect of ignition system

1) Excessive ignition advance

2) Insufficient heat range of spark plug

3) Excessive spark plug gap

4) Improper alignment of high tension cords
B. Insufficient metering oil

C. Sticky apex seal

Pre-ignition

7. Large car bucking (deceleration surging)
* Large car bucking occurs at deceleration.
A. Defect of fuel system
1) Improper idle setting
2) Defect of richer or improper signal from control unit..... only
in case of manual transmission (Richer does not operate properly
at deceleration)
B. Defect of ignition system
1) Improper ignition timing and ignition advance
2) Fouled spark plug
3) Burned or improperly adjusted distributor contact point
C. Defect of deceleration control valve or improper signal from control
unit (Deceleration control valve does not operate properly at
deceleration)
D. Defect of secondary air control system
(Secondary air is not injected properly)
1) Defect of air pump and/or “V” belt
2) Defect of air control valve
3) Improper signal from control unit
E. Air leak from each hose and each valve

8. Afterburning (Back fire)
* Extremely annoying afterburning occurs during deceleration.
* Afterburning occurs when turning off the ignition switch.

A. Defect of fuel system
1) Improper idle setting
2) Defect of richer or improper signal from control unit...... only
in case of manual transmission (Richer does not operate properly
at deceleration)
B. Defect of ignition system
1) Improper ignition timing and ignition advance
2) Fouled spark plug
3) Burned or improperly adjusted distributor contact point
C. Defect of deceleration control valve or improper signal from control
unit (Deceleration control valve does not operate properly at
deceleration or when ignition switch is turned off.)
D. Defect of secondary air control system
(Secondary air is not injected properly)
1) Defect of air pump and/or “V” belt
2) Defect of air control valve
3) Improper signal from control unit
. Defect of altitude compensator
. Defect of evapo compensator valve
. Defect of ventilation valve
. Air leak from each hose and each valve
Gas leak from exhaust system

“omamm

9. Overflow from carburetor
A. Defect of fuel system
1) Dust biting into needle valve

See 5-C-$5 Replace if necessary
See 5-E Replace

See S-E Replace

Correct

Clean

See 4—A-1 Adjust

See 4—A-6 Replace if necessary
See 5—-C-3, 5—C-5 Adjust or replace
See 5-E Clean or replace
See 5—C-1, 5—C-2 Adjust or replace
See 1A—-A-$§ Replace if necessary
See 1A-A-1 Adjust or replace
See 1A—-A—-4 Replace if necessary
See 1A-A—4 Replace if necessary

Repair or replace

See
See

See
See
See
See

See
See
See
See
See
See

4-A-1 Adjust
4-A-6 Replace if necessary
5—-C-3, 5—-C-5 Adjust or replace

S-E Clean or replace
5—-C-1, 5-C-2 Adjust or replace

1A-A-5 Replace if necessary
1A-A-1 Adjust or replace

1A-A-4 Replace if necessary
1A-A—-4 Replace if necessary
1A-A-6 Replace if necessary
1A-A-7 Replace if necessary
1A-A-20 Replace if necessary

Repair or replace
Repair or replace

See

4-A-3 Clean
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Symptoms and probable causes

2) Improper seating of needle valve
3) Improper movement of float

4) Clogging of fuel return passage
5) Large fuel pressure of fuel pump

10. The engine brake does not work even if the accelerator pedal is
released.
* Even if the accelerator pedal is released when running, the
engine brake does not work, which causes the overrunning
and makes the driver uneasy.

A. Clogging of air cleaner
B. Defect of fuel system
1) Improper returning of carburetor primary throttle valve
2) Improper returning of carburetor secondary throttle valve
C. Defect of deceleration control valve
(The opening period of anti-afterburn valve is too long.)

11. Overheat
* Indicating “H” of the thermometer on the instrument panel
denotes overheating. Running on with such an overheated engine
may lead to serious damage of the engine.

A. Defect of cooling system
1) Lack of coolant
2) Coolant leak from water pump, radiator, car heater, water hose
etc.
3) Defect of fan drive
4) Defect of thermostat
5) Clogging of radiator
. Loosening or breakage of “V” belt
. Lack of engine oil
. Defect of water thermo switch for car cooler
. Defect of thermometer or heat gauge unit

moOw

12. Improper operation of choke control knob
* Choke knob cannot remain pulled.
* Choke knob does not return automatically.

A. Defect of choke relay

B. Defect of water temperature switch

C. Defect of control unit

D. Defect of choke wire (electromagent, choke switch etc.)

E. Defect of choke return spring

13. Abnormal fast idle speed
* Fast idle speed is abnormally high or low.

A. Defect of No. 1 choke switch and/or No. 2 choke switch.

B. Defect of ignition system
1) Improper ignition timing and ignition advance
2) Defect of ignition control system
(control unit, No. 2 retard switch etc.)
C. Defect of fuel system
1) Improper opening of carburetor throttle valve
2) Defect of choke system

Remedies
See 4—A-3 Clean or replace
See 4—-A-3 Adjust or replace
See 4-A-9 Clean or replace
See 4-B Replace if necessary

Clean or replace

Repair
Repair

See 1A-A-5 Replace if necessary

Replenish
Repair or replace if necessary

Replace if necessary
Replace if necessary
Clean
Adjust or replace
Replenish if necessary
Replace if necessary
Replace if necessary

See 1A-A-19 Replace if necessary
See 1A—-A-15 Replace if necessary
See 1A-A-14 Replace if necessary

See 1A-A-9, 1A-A-10, 1A-A-13
Replace if necessary

See 1A-A-13 Replace if necessary

See 1A-A-9, 1A-A-10
Replace if necessary

See 5—C-3, 5—-C-5 Adjust or replace

See 1A-A-8 Replace if necessary
Repair
See 1A-A-13 Replace if necessary
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Symptoms and probable causes

Remedies

14. Abnormal exhaust emissions under proper procedure

A. Defect of air intake system

1) Serious clogging of air cleaner

2) Defect of intake air temperature control valve
B. Defect of fuel system

1) Improper idle setting

2) Improper fuel level

3) Clogging of jets

4) Defect of choke system

5) Defect of richer...... only in case of manual transmission
6) Defect of power valve...... only in case of automatic
transmission

C. Defect of ignition system
1) Improper ignition timing and ignition advance
2) Defect of ignition control system (control unit etc.)
3) Burned or improperly adjusted distributor contact point
4) Fouled spark plug etc.
D. Defect of secondary air control system
1) Defect of air pump and/or “V” belt
2) Defect of air control valve
3) Improper signal from control unit

e]

unit
. Defect of altitude compensator
. Defect of evapo compensator
. Defect of ventilation valve
Defect of evaporative emission control system

“maom

Defect of thermal reactor
. Air leak from each hose and each valve
. Defect of heat hazard sensor

R

. Defect of deceleration control valve or improper signal from control

Clean or replace
See 4—F-2

See 4—A-1
See 4-A-3
Clean or replace
See 4-A—4
See 4-A-6
See 4—A-7

Replace

Adjust
Adjust

Adjust
Replace
Replace

if necessary

if necessary
if necessary

See 5—C-3, 5—C—5 Adjust or replace

See 1A-A-8

Replace

if necessary

See 5—-C-1, 5-C-2 Adjust or replace
Clean or replace

See 5-E

See 1A-A
See 1A-A-—
See 1A-A
See 1A-A—

See 1A-A-6
See 1A-A-7
See 1A—-A-20

See 1A-A-22, 1A-A-23,

See 1A-A-3
Repair or replace
See 1A-A-12

Adjust or replace

Replace
Replace
Replace

Replace
Replace
Replace

Replace
Replace

Replace

if necessary
if necessary
if necessary

if necessary
if necessary
if necessary
1A-A-24
if necessary
if necessary

if necessary

1A—C-2. Possible Troubles Caused by Defects of Each Device

* X X X ¥ ¥ ¥ * * % ¥ x %

* Ok X ¥ %

Air control valve

Exhaust emission becomes unfavourable.
Rough engine idling

Afterburning

Car bucking (deceleration surging)
Damage is liable to occur on reactor.

Deceleration control valve

Extremely annoying afterburning occurs during deceleration or after turning off the ignition switch.

Hard engine starting

Rough engine idling

Engine speed becomes high.

Exhaust emission becomes unfavourable.
Car bucking (deceleration surging)

Flat spot occurs during driving.

Flat spot occurs during light acceleration from low speed running or deceleration condition.

Altitude compensator

Hard engine starting

Rough engine idling

Afterburmning

Car bucking (deceleration surging)
Exhaust emission becomes unfavourable.
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* X ¥ % *

* % % ¥ ¥ Xk *

* %

k % ¥ X

*

%* ¥ % %

* %K X ¥ *

*

Evapo compensator valve

Hard engine starting

Rough engine idling

Afterburning

Car bucking (deceleration surging)
Exhaust emission becomes unfavourable.

Ventilation valve

Misfiring frequently occurs during idling.
Rough engine idling

Afterburning

Car bucking (deceleration surging)

Dilution of engine oil with gasoline increases.
Defective purging occurs in charcoal canister.
Exhaust emission becomes unfavourable.

Air pump
Exhaust emission becomes unfavourable.
Noisy air pump

Richer (Manuall transmission only)
Exhaust emission becomes unfavourable
Rough engine idling

Afterburning

Car bucking (deceleration surging)

Power valve (Automatic transmission only)
Exhaust emission becomes unfavourable.
Poor acceleration

Kick-down switch (Automatic transmission only)
Improper operation of kick-down control system

Water temperature switch

Improper operation of automatic throttle release system
Improper operation of ignition control system
Improper operation of air control valve

Idle switch (Manual transmission only)
Improper operation of deceleration control valve
Improper operation of ignition control system
Improper operation of air control valve
Improper operation of richer

No. 1 retard switch
Improper operation of ignition control system

No. 2 retard switch
Improper operation of ignition control system

No. 1 choke switch

Improper operation of automatic throttle release system

Improper operation of ignition control system

Improper operation of air control valve

Improper operation of kick-down control system (Automatic transmission only)
Improper operation of choke system

No. 2 choke switch
Improper operation of automatic throttle release system
Improper operation of ignition control system

Control unit
Improper operation of deceleration control valve
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Improper operation of air control valve

Improper operation of ignition control system

Improper operation of fuel system (Richer or power valve)

Improper operation of automatic throttle release’ system

Improper operation of heat hazard protective and warning system

Improper operation of kick-down control system (Automatic transmission only)

* ¥ X ¥ % %

Fuse of control unit
+ Hard starting, rough idling and large car knocking may be caused by leaving deceleration control valve

open.

SPECIAL TOOLS

49 2113 010 Air pump gauge set
49 1881 125 Thermal reactor remover
49 1011 120 Ventilation valve wrench
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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/cm? (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/cm? (50.7 Ib/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?
(71.11b/in2), 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.

Carburetor
Metering
oil pump
2 ()rt 0il filter
+ +
Distributor ) ‘
e T H
Lr 5 . v _—Relief valve
Oil cooler l : : Rt P
N - Rotor bearin
[ 4 | g
oy 4 Rotor ,) r 1
- | 1 —oil jet
[ Main bearing
-1 ~
By-jwea sy / ™~ Eccentric shaft
valve _‘ :
- L I 1| Rotor %
Oil pump ‘{“ i ; F\ Pressure regulator
] — = i
1 +

Pressure contol valve —]

Oil strainer

Fig. 2—1 Lubricating circuit



2—-B. OIL PUMmP

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. (1.56 U.S. gal/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 ~ 0.09 mm (0.0004 ~
0.0035in). If the clearance exceeds 0.15 mm (0.006
in), replace both inner rotor and outer rotor.

Fig. 2—-2 Removing oil pump

Fig. 2—3 Checking rotor clearance

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
~ 001 in). If the clearance is more than 0.30 mm
(0.012in), replace the rotor(s) or body.

Fig. 2—4 Checking outer rotor clearance

Fig. 2-5 Oil pump components

. Oil pump driven sprocket
. Oil pump chain
. Pump body
Shaft

Keys

. Outer rotor

. Inner rotor

. Middle plate

. Snap ring

. Adjuster

. Spring

. Body
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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
0.15 mm (0.006 in), 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

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 oil 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.

4 .

Fig. 2—10 Checking chain adjuster

2—C—-2. Oil 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.



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/cm2? (156 1b/in2) 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 and replace with new spring
if these are not in the specification.

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

Fig. 2—12 Oil cooler

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

The by-pass valve is installed on the oil cooler
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 1b/in2) at 70°C (158°F)
and/or the temperature of the oil is under 60°C (140°F).
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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 5 mm (0.2in), the by-pass valve
is normal. (Fig. 2—15)



Fig. 2—15 Checking by-pass valve

3. Check the spring and the valve for corrosion or any
damage. If it is severe, replace with new ones.

2—-G. PRESSURE REGULATOR

The pressure regulator is provided on the rear hous-
ing. When the engine revolution becomes high and
excessive oil pressure develops in the system, the
pressure regulator opens to relieve the pressure and
to send the excess oil to the oil pan. Thus, the oil
pressure is maintained within the maximum pressure
of 5kg/cm? (71.11b/in2).

Fig. 2—16 Pressure regulator

1. Lock nut 4. Spring
2. Regulator body 5. Plug
3. Plunger

2—G-1. Checking Pressure Regulator

Remove the cap or regulator assembly from the rear
housing.

Check 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 specifi-
cations.

2—G—2. Checking Oil Pressure

To check the oil pressure, proceed as follows:

1. Remove the blind plug under the oil filter of rear
housing and install an oil pressure gauge (Part No.
49 0187 280) in its place.

P

Fig. 2—17 Checking oil pressure

Start and warm up the engine to the normal operating
temperature.

2. Run the engine at 3,000 rpm and take a reading
of the gauge. If the reading of the gauge is 5.0 kg/
cm2 (71.11b/in2), the oil pressure is normal.

3. Run the engine at idling speed and take a reading
of the gauge. The normal idling pressure is about
2.4 kg/cm? (34.1 Ib/in2).

If the oil pressure is less than 1 kg/em2 (14.2 Ib/in2),
check the following points:

a. Ensure that the oil level is between the “F” and
“L” marks of the dipstick gauge.

b. Check the oil pump, as described in Par. 2—B—2.
c. Check the pressure regulator for wear on the plunger
and fatigue on the spring. The free length of the spring
is 46.4 mm (1.827 in).

2—H. OIL FILTER

The oil filter is of a cartridge type. The element
of the filter is sealed in the container as a unit.
The oil filter is provided with a relief valve. If the
oil filter is clogged by impurities in the oil and the
filtering resistance reaches 0.8 ~ 1.2 kg/em? (11 ~ 17
Ib/in2), the oil can not pass through the element. In
this case, the oil pushes the relief valve open and
unfiltered oil is supplied to the engine.

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

Fig. 2—18 Removing oil filter



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

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

Then tighten the cartridge fully by hand.

4. Start the engine and check to see that the oil is
not leaking from the joints.

5. After the engine has been stopped, ensure that the
oil level is between the “F” and “L” marks of the
dipstick gauge. Top up with oil if necessary.

2—1. 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
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—1-1. Checking Metering Oil 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.

2.0 ~ 2.5 cc/6 min.
at 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.

Fig. 2—19 Checking oil discharge

2—1-2. 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—20 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,
check the oil leakage from pump body or tubes.

If the oil leakage cannot be found, replace a pump
assembly.



2

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.

0~1.0mm
(0~0.04in)

Fig. 2—21 Connecting rod setting

2—J. OIL PAN

2—J-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 coupler of the oil level sensor and
the bolts attaching the oil pan, and remove the oil
pan and gasket.

2—J—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.

2—J-3. Oil Pan Installation
Follow the removal procedures in the reverse order.

2—K. OIL LEVEL SENSOR

The oil level sensor fitted to the oil pan is connected
by the wiring to the oil level warning lamp.

The oil level sensor is switched on to light the
warning lamp when the engine lubricant level in the
oil pan goes down to around “L” mark of the dipstick
gauge.

When the ignition is switched on, the warning lamp
goes on to check for its failure even under the normal
lubricant level, but the lamp goes out under the normal
level when the engine is started. So if the lamp comes
on while the engine is operating, it means a drop
of the engine lubricant level and warns necessity of
replenishment of the engine lubricant.

27

2—K-1. Removing Oil Level Sensor

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

2. Remove the drain plug, and drain the lubricant
from the oil pan. Refit the drain plug after draining
lubricant.

3. Disconnect the coupler from the oil level sensor.
4. Remove the screws attaching the oil level sensor
to the oil pan, and remove the oil level sensor.

2—K—2. Checking Oil Level Sensor

1. Connect the circuit tester to the level sensor as
shown in Fig. 2—22, and check the continuity by
moving the float up and down. When the float is
on the upper side, the circuit tester should not show
any continuity, and when moved to the lower side,
it should show a continuity of the circuit. If it is
found not to be so, replace the oil level sensor.

2. Check the oil chamber with finger that deposits
aren’t piled up and the oil hole isn’t clogged.

..........................

Qil level
sensor

Fig. 2—22 Checking oil level sensor

Note:

1. If the oil hole should be clogged, the float of the
oil level sensor can’t work correctly, so take care
to clean up the oil chamber.

2. To check the function of the oil level sensor on
the car, the following steps should be taken:

a. Disconnect the coupler from the oil level sensor.
b. Connect the circuit tester to the level sensor as
shown in Fig. 2-22.

c. Make sure that the oil level is between “F” and
“L” marks of the dipstick gauge, and check to see
that there is no continuity of the circuit.

d. Drain the lubricant from the oil pan, and check to
see that there is a continuity of the circuit tester.

2—K-3. Installing Oil Level Sensor

Follow the removal procedures in the reverse order.
Fill the lubricant in the engine and check to see that
the oil is not leaking from the joining faces of the
level sensor.

SPECIAL TOOL

49 0187 280

Oil pressure gauge
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DESCRIPTION

The completely sealed cooling system consists of a
radiator with a pressure cap, an expansion chamber
(sub-tank), 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.

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 COOLING SYSTEM

Caution:

Avoid injury when checking a hot engine. Muffle
the radiator cap in a thick cloth and turn it slowly
counter-clockwise only until the pressure starts to
escape. After the pressure has completely dissipated
finish removing the cap.

The flushing procedures are as follows:

1. Remove the radiator cap.

2. Remove the engine under cover.

3. Open the drain plugs in base of radiator and left-
hand side of engine.

Pressure cap
Water pump

Fan drive
Expansion chamber
Radiator _~
Fan

Oil cooler -~

Thermostat

RN

Intake manifold

Rotor housing

Car heater

Side housing

Fig. 3—1 Cooling circuit
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Fig. 3—3 Engine drain plug

4. Drain the coolant and close the drain plugs.

5. Supply clean soft water and install the cap.

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

Note:

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

7. Drain the water completely.

8. Fill with soft water (demineralized water) and high
quality ethylene glycol anti-freeze, referring to Par.
3-C.

9. Run the engine at idle with the radiator cap
removed and slowly add coolant in accordance with
drop of coolant level.

10. When the engine reaches normal operating tem-
perature, pump the accelerator pedal 2 or 3 times
and add coolant as required. Install the radiator cap.
11. Inspect all connections for leaks and stop the
engine to recheck the coolant level.

3—C. COOLANT

The high quality ethylene glycol anti-freeze which is
suitable for aluminum engine is used in the cooling
system.

Use recommended mixture of 50% anti-freeze solution
(Ethylene glycol base for aluminum engine) and 50%
water.

For proper system protection in regions where the
temperature goes below —20°F, add the amount of
ethylene glycol base coolant recommended by the
coolant manufacturer. However, be careful so that
the proportion of ethylene glycol anti-freeze contained
in the coolant may not exceed 60%; higher proportion
than that only has a bad effect upon the engine.

Note:
Always use soft water (demineralized water) in the
cooling system.

3—C—1. Checking Coolant Leakage

Carefully check the various parts for any leakage
of cooling water by using a radiator cap tester.
Refill the coolant, full in the radiator and between
the “F” and “L” marks on 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
than 1.1 kg/cm2 (14 1b/in2).

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 sealing rubbers.

3—-D. RADIATOR
The radiator is of the corrugated fin type with a
pressure 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 Pressure Cap
The pressure cap is provided on the radiator.

Fig. 3—5 Radiator pressure cap
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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/cm2 (12.8 Ib/in2), the cap
opens to prevent the radiator and water hose from
damage by the excessive pressure. When the coolant
temperature falls, the vacuum release valve opens at
—0.1 kg/cm2 (—1.41b/in2) to prevent vacuum from
building up in the cooling system.

To test the radiator cap;

First check the cap rubber gasket. Replace with a
new cap if the rubber gasket is damaged.

If not, first wet the cap rubber gasket to insure an
air tight seal then attach the radiator cap tester.
The cap should be capable of retaining pressure 0.9
+0.15 kg/em2 (12.8 + 2.13 Ib/in2).

Fig. 3—6 Checking radiator pressure cap

3—E. FAN DRIVE

The fan drive is driven with the water pump pulley.
The fan speed is adjusted by the work of the silicon
oil to prevent the fan from making more than a
certain number of rotations. In addition, the fan
speed is changed into two steps, as shown in Fig.
3—7, according to operation of the bimetal which
senses the temperature of the air passing through the
radiator.

The temperature of the air passing through the radiator
becomes higher with rise of the temperature of engine
coolant; when the temperature of this air becomes
higher than about 80°C (176°F), the bimetal opens
the silicon oil passage and, as a result, the contacting
area of the fan drive and silicon oil is extended and

High

peads ue 4
T
(=}
2

Engine speed

Fig. 3—7 Rotating characteristic of the fan

the fan speed is increased, to bring higher cooling
efficiency of the engine at the time of its high tem-
perature.

3—E—1. Checking Fan and Fan Drive

1. Check for damage and deformation of the fan and
fan drive and also check for looseness or deflection
of the fan by shaking it by hand in the axial direction;
if such troubles are so serious, replace the fan and
fan drive assembly with new ones.

2. Check for seepage of the silicon oil; if it is found,
replace the fan drive assembly with a new one.

3. Check the rotating characteristic of the fan accord-
ing to the following procedure, using the photoelectric
revolution counter and tachodwell tester.

a. Apply scotch tape to the positions on the fan.
b. Set the tachodwell test to the engine. Then start
and warm up the engine for about a minute at engine
speed of 3,000 rpm.

c. Then turn the photoelectric revolution counter
toward the fan and read the speed of the fan rotation
at engine speed of 4,200 rpm. The fan speed should
be within the standards shown in the following table.

Prescribed Revolution
Engine Fan

4,200 rpm 1,500 = 200 rpm

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

Note:

When 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. Regulate the engine speed of the car to make the
timing light coincide with the fan speed, and read
the engine speed on the tachodwell tester, which is
the speed of fan revolution.

3—F. THERMOSTAT

To regulate the temperature of the cooling water
circulating in the engine, a wax type thermostat is
adopted.

Fig. 3—8 Thermostat



The thermostat is of a bottom by-pass type, which
has outstanding cooling efficiency, and is different from
the conventional in-line type thermostat in the under-
mentioned points. Therefore, it should be handled
with particular care.

To radiator

Full close

Full open

To engine

Fig. 3—9 Thermostat and by-pass hole

As shown in Fig. 3-9, 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) or more

Starts to open
Fully opens
Lift height

Fig. 3—10 Checking thermostat

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.

Fig. 3—11 Removing fan drive assembly
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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.

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.

Fig. 3—12 Pump body attaching bolts

3—G—3. Disassembling Water Pump

1. Using the suitable support, press the shaft slowly,
and remove the pulley boss.

Fig. 3—13 Removing snap ring

N 49 0813 145A

Fig. 3—14 Removing impeller

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

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

1. 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
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. Press the pulley boss onto the shaft until it is
flush with the front end of the shaft.

Press here

o,

-

3

Fig. 3—15 Assembling pulley

Fig. 3—16 Assembling impeller



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.

Fig. 3—17 Water pump components

1. Pulley boss 6. Stop ring 11. Gasket

2. Snap ring 7. Shaft 12. Seal assembly
3. Bearing 8. Dust seal 13. Impeller

4. Spacer 9. Baffle plate

5. Bearing 10. Pump body

3—G-b5. Installing Water Pump

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

Tighten the water pump attaching bolts evenly to
2.25 ~ 3.25m-kg (16.3 ~ 23.5 ft-lb) in the sequence
shown in Fig. 3—18.

Fig. 3—18 Tightening order of water pump
attaching bolts

SPECIAL TOOL

49 0813 145A

Water pump support
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FUEL SYSTEM

The fuel system consists of the carburetor, fuel pump,
fuel filter, fuel tank, fuel line, accelerator linkage, air
cleaner and sub-zero starting assist device. 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
proportions 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

The carburetor is of a two-stage, four-barrel, down-
draft type. This carburetor comprises two sets each
of primary barrels and secondary barrels.

The primary stage includes an idle system, slow system,
accelerator pump system, choke system and main
metering system. In addition, an idle switch, and

richer solenoid, or power valve solenoid for exhaust
emission control system is attached to the carburetor.
The fluid of sub-zero starting assist device and the oil
from the metering oil pump are admitted from primary
stage barrels to combustion chamber. The altitude
compensator and evapo compensator valve takes the air
from primary stage barrels and controls the air supply

to the intake manifold.

The secondary stage includes a secondary operating
diaphragm system, step system and main metering
system. Choking action is accomplished by means of
choke knob, bimetal and diaphragm.

4—A—1. Idle Adjustment

Inspect and adjust, the idle speed and mixture after
sufficiently warming up the engine, switching off the
accessaries such as an air conditioner, etc. and removing
the fuel filler cap to avoid the influence of evaporative
gas.

Note: Idle speed changes according to ambient tem-
perature. It is recommended that the idle setting
should be carried out indoor by blowing the engine
room with the additional cooling fan.

a. Adjusting idle speed
Adjust the idle speed to specifications with the throttle
adjust screw.

=

Fig. 4—1 Adjusting idle speed

Fig. 4—2 Carburetor

. Primary stage

. Secondary stage

. Primary air vent

. Secondary air vent

. Fuel inlet fitting

. Vacuum sensing tube
Bimetal spring housing
Vacuum diaphragm
9. Throttle return spring
10. Sub-return spring

11. Throttle lever

12. Choke lever link

13. Mixture adjust screw

[ T T N

14. Accelerating pump
connecting rod




Specifications — idle speed

Car with manual transmission 800 jsg rpm

Car with automatic transmission 750j58 rpm in “D” range

b. Inspecting idle mixture

1. Check the float level as described in Par. 4—A—3.
2. Measure the CO density at the time of the engine
idling.

3. Make sure that the CO concentration is below 0.1%
and the engine operation is stable. If not, adjust the
idle mixture.

c. Adjusting idle mixture

1. Adjust the idle speed.

2. Adjust CO concentration to about 0% by using
MAS (Mixture Adjust Screw).

3. Turn MAS counter-clockwise until CO increases to
0.5 %.

4. Turn MAS clockwise until CO first reaches 0.1 %.
(CO shows little change after reaching 0.1 % even if
MAS is turned clockwise continuously.)

5. Turn MAS further in the same direction by 1/4
turn from that position.

6. If the idle speed shifts from the specified RPM as
the result of the above, repeat the procedures 1 ~ 5.

4—A-2. Fast Idle Adjustment

a. Inspecting fast idle speed

Sufficiently warm up the engine and turn it off. Next,
start the engine again with the choke knob fully pulled;
the fast idle speed is normal if, after about 10seconds, the
engine speed settled to within 3,000 ~ 3,500 rpm. The
fast idle speed is concerned with ignition system, choke
system and throttle valve opening angle.

b. Adjusting the throttle valve opening angle at fast idle
Adjust the fast idle speed to the specified RPM by
bending the choke connecting rod.

When the carburetor is disassembled, measure the
clearance with the choke lever link fully pulled
by using a suitable wire gauge or drill. If the clearance
is not within the specifications, adjust it by bending
the choke connecting rod.

Note:
Be sure to check the ignition timing before inspecting
idle adjustment and fast idle adjustment.

Opening -

L
[ slber

Fig. 4—3 Throttle valve clearance (B)
Specifications — clearance (B)

[ 1.75 ~ 2.15 mm (0.069 ~ 0.085 in) ]

Fig. 4—4 Adjusting fast idle

1. Choke lever link
2. Choke shaft lever
3. Choke lever

4. Choke connecting rod
5. First idle lever
6. Throttle lever

4—A-3. Float Adjustment

a. Adjusting float level

1. With engine operating, check the fuel levels in the
float chamber through the fuel sight glasses using a
suitable mirror.

~— \\’5‘
Fig. 4—5 Fuel sight glass

2. If the fuel levels are not within the specified mark
on the sight glasses, remove the air horn with the
floats.

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.
4. Adjust the clearance (H) to be 10 mm (0.39in)
by bending the float seat lip shown in Fig. 4-8.
5. Install the air horn and recheck the fuel levels
through the sight glasses.



Fig. 4—6 Checking float level

b. Adjusting float drop

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

If the distance (L) is not within specifications, adjust
it by bending the float stopper shown in Fig. 4-8.

Fig. 4—7 Checking float drop

Float seat lip

Float stopper

Fig. 4—8 Float

4—A—4. Choke System

a. Adjusting vacuum diaphragm

1. First, confirm that the diaphragm plunger has been
pulled out during the engine idling.

2. Push the diaphragm plunger in until seated and
check the stroke of it.

This stroke should be in the following specifications.

s

Fig. 4—9 Adjusting diaphragm stroke

From choke switch {

Choke wire

Choke return spring

Choke lever

Choke shaft lever
Bimetal spring

Bimetal shaft lever

P4 Manifold vacuum

Heater

Throtlle shaft

Fig. 4—10 Semi-automatic choke system



Spcifications — diaphragm stroke

Manual T/M
Automatic T/M

33 +0.1 mm (0.130 = 0.004 in)
45 0.1 mm (0.177 £ 0.004 in)

b. Adjusting bimetal spring

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

2. Push the diaphragm plunger in fully and keep its
position by wire as shown in Fig. 4—11.

Fig. 4—11 Adjusting bimetal spring

3. Check the choke valve clearance (R) as shown in
Fig. 4—11.

4. If the clearance (R) is not within specifications, first
loosen (A) then turn (B) to adjust the clearance (R).
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Fig. 4—12 Adjusting choke valve clearance (R
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Fig. 4—13 Choke valve clearance (R)

4—A-5. Accelerator Pump

a. Checking accelerator pump

1. Remove the air cleaner.

2. Check the pump for discharge by moving the
primary 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. Make sure that the pump connecting rod is set
inside hole of the pump lever.

2. Place the vehicle on a level ground.

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

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

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

300mm
(11.8in)

Fig. 4—14 Checking fuel discharge

6. Fully operate the throttle valve ten times according
to the cycle as shown in Fig. 4—15 by means of
the throttle lever or accelerator pedal and check the
amount of discharge by reading the decrease of fuel
in the burette.

7. If the discharge amount is not within specifications,
check the accelerator pump piston and etc.

L—1 Cycle—{

Open

Close /_\\
ikt \

vaninly
2 4

1 Sec.

Fig. 4—15 Test pattern

Specifications — amount of fuel discharged
out of accelerator pump

6.8 ~ 9.2 cc/10 strokes




4

4—A—6. Richer Solenoid Inspection
(Car with manual transmission only)

a. Checking richer solenoid

1. Warm up the engine and keep it idling.

2. Remove the coupler of the richer solenoid and apply
12V directly on the solenoid; if the engine hunts on
this occasion, the operation of the solenoid is normal.
3. If the engine does not hunt then, confirm the
operating noise of the richer solenoid and check for
clogging of the richer jet.

b. Checking signal of control unit

1. Connect a voltmeter with the coupler of the wire
harness.

2. Remove the coupler from the idle switch and then
directly apply 12V on the coasting valve of the
deceleration control valve,

3. Gradually drop the engine speed from 2,000 rpm.
Make sure that the current stops flowing to the
voltmeter at 1,150 = 100 rpm.

4. Gradually raise the engine speed from the idling
and check the speed at which the current begins
flowing to the voltmeter. Make sure that the difference
between the engine speeds checked in this procedure
and in the above 3 is 150 % 70 rpm.

Fig. 4—16 Checking richer solenoid

4—A-7. Power Valve Solenoid Inspection
(Car with automatic transmission only)

a. Checking power valve solenoid

1. Apply 12V directly on A solenoid of the air control
valve.

2. Set the CO meter.

3. Set the engine speed at 2,000 rpm; the operation
of the solenoid is normal if the CO density varies
when the coupler is opened and shut repeatedly.

4. If the CO density does not vary on that occasion,
confirm the operating noise of the solenoid and check
the power valve and power jet of the carburetor.

b. Checking signal of control unit

1. Connect a voltmeter with the coupler of the wire
harness.

2. Short-circuit the water thermo switch and start the
engine with the choke control knob pulled out. Set the
engine speed to 2,000 rpm by operating the choke
control knob and then keep the speed at 3,000 rpm
by the throttle lever. Make sure that the current
flows to the voltmeter at that time.

3. Run the engine at the idle speed again. Then
gradually raise the engine speed up to 2,500 * 200 rpm
and make sure that the current stops flowing to the
voltmeter at that time.

Fig. 4—17 Checking power valve solenoid

4—A-8. Sub-Zero Starting Assist Device

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
circumstances 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.

Fig. 4—-18 Sub-zero starting

Measuring tank

assist system

Tank

Carbretor

Check valve '

Qil thermo unit (Oil pan)

Starter
Ignition switch

sl




a. Checking sub-zero starting assist device

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

2. Disconnect the coupler 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”.

3. Remove the air cleaner cover.

4. Turn the ignition key to the position of
“START” and make sure that the starting assist
fluid does not spouts out from the nozzle of the
carburetor. [Ambient temperature should be above
-18°C (0°F)]

5. Disconnect the coupler of the oil thermo unit and
connect the body with the earth.

Air bleeding button

=" P ey ol '
Fig. 4—20 Starting assist fluid nozzl

6. Turn the ignition key to the position of “START”
with the air bleeding button of the tank kept pushed
and make sure that the starting assist fluid spouts out
from the nozzle of the carburetor.

b. Checking oil thermo unit

The oil thermo unit is in normal condition if it
is energized below -18°C (0°F) and is not above
it.

c. Sub-zero starting assist fluid

The mixture proportion of starting assist fluid should
be 90% of high quality ethylene glycole anti-freeze
solution plus 10% of water. '

4—A-9. Fuel Inlet Fitting

The carburetor inlet fitting is provided with a fuel
return device to prevent percolation. Whenever the
ignition key is “ON”, a small amount of fuel which
is led to the carburetor, returns to the fuel tank
through the orifice of fuel return pipe.

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

Fig. 4—-21 Fuel inlet fitting

4—A—-10. Safety Throttle Return System

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

Under normal conditions, only throttle return spring
operates as 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 lever)
and does not have any connection with the movement
of link. In case throttle return spring should become
broken, the upper end of rod slips off of counter
lever by sub-spring and throttle lever is pushed by
the movement of link instantaneously.

Compressed sub-spring works as an accelerator return
spring with the same force as when throttle return
spring is in operation. Consequently even if throttle
return spring should become broken during operation,
no adverse effects will occur in the operation of the
accelerator control.

Fig. 4—22 Safety throttle return system
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a. Checking throttle return system

Make sure that the sub-return spring and the rod are
arranged as shown in Fig.4—-22. The throttle return
lever should not be stressed by the rod.

b. Checking carburetor linkage

Check the operation of each of the secondary system
linkage, accelerating pump linkage, accelerating wire
linkage and choke linkage, and also check whether
the accelerating wire and choke wire are not on the
verge of breaking or coming off.

4—A—11 Disassembling Carburetor

a. Removing bimetal spring housing assembly

1. Disconnect the vacuum sensing tube.

2. Remove the screws attaching the bimetal spring
housing to the carburetor and remove the bimetal
spring housing assembly.

Fig. 4—23 Removing bimetal spring housing assembly

b. Removing throttle return springs

1. Dislocate the sub-return spring by turning the
counter lever counter-clockwise and remove the sub-
return spring from the spring stopper bracket set.

2. Remove the throttle return spring.

3. Remove the spring stopper bracket set by removing
the attaching screws.

c. Removing air horn

1. Disconnect the choke connecting rod by removing
the cotter pin, plain washer and spring:

2. Remove the accelerating pump connecting rod by
removing the cotter pin.

3. Remove the bolt attaching the fuel inlet fitting
by box wrench or offset wrench (don’t use a spanner
— open end wrench), and remove the fitting and filter.
Remove the connector if necessary.

4. Remove the screws attaching the air horn to the
carburetor body and remove the air horn being careful
not to break the gasket.

> ®
Fig. 4—25 Removing air horn

1. Pump connecting rod
2. Attaching screw
3. Bolt

4. Fuel inlet fitting
5. Carburetor body
6. Choke connecting rod

d. Disassembling air horn

1. Remove the float retaining pin, float and remove
the needle valve assembly.

2. Remove the accelerating pump lever by removing
the attaching screw and pull out the pump piston.
3. Remove the starting assist fluid inlet fitting if
necessary.

Fig. 4—24 Removing throttle return springs

1. Counter lever
2. Counter bracket
3. Stopper bracket

4. Throttle return spring
5. Sub-return spring
6. Throttle lever

4 .7

Fig. 4—26 Disassembling air horn

1. Inlet fitting (for starting assist)
2. Needle valve assembly
3. Float

4. Retaining pin
S. Accelerating pump lever
6. Accelerating pump piston
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4. Remove the primary slow air bleeds. 3. Disconnect the connecting rod of the diaphragm
chamber by removing the cotter pin and remove the
diaphragm chamber by removing the screws.

Fig. 4—27 Removing primary slow air bleed

e. Removing carburetor body

1. Remove the spring, retainer plate and check ball from
the accelerating pump cylinder of the carburetor body.
2. Remove the idle switch by removing the attaching Fig. 4—29 Removing diaphragm chamber
bolt and spring (Car with manual transmission only).

1. Diaphragm chamber 3. Connecting rod
2. Attaching screw 4. Cotter pin

4. Remove the screws attaching the throttle body to
the carburetor body and remove the carburetor body.

f. Disassembling carburetor body

1. Remove the accelerator injection nozzle, weight
and ball from the carburetor body.

2. Write down the numbers and positions of all jets
and air bleeds.

3. Remove the all jets and air bleeds from the surface
of the carburetor body.

4. Remove the power valve solenoid by removing the
Fig. 4—28 Removing idle switch attaching screws (Car with automatic transmission only).

Fig. 4—30 Carburetor body
(Car with manual transmission)

1. Richer solenoid

2. No. 2 secondary slow air bleed

3. No. 1 secondary slow air bleed
and secondary slow jet

4. Secondary main air bleed and
emulsion tube

5. Primary main air bleed and
emulsion tube

6. Primary slow jet

7. Accelerator injection nozzle,
weight and ball

8. No. 2 richer air bleed

9. No. 1 richer air bleed and
richer jet

10. Secondary main jet

11. Plug

12. Primary main jet

13. Vacuum jet

14. Mixture adjust screw




g. Disassembling throttle chamber

1. Remove the mixture adjust screw

2. Remove the throttle adjust screw.

3. Remove the richer solenoid (Car with manual trans-
mission only).

4. Remove the front lever set by removing the attaching
nut.

5. Remove the rear lever set by removing the attaching
nut.

Fig. 4—32 Throttle chamber (Manual T/M)

Fig. 4—33 Throttle chamber (Automatic T/M)

Fig. 4—31 Carburetor body
(Car with automatic transmission)

. Power valve solenoid

. No. 2 secondary slow air bleed

. No. 1 secondary slow air bleed
and secondary slow jet

. Secondary main air bleed and
emulsion tube

. Vacuum passage

. Primary main air bleed and
emulsion tube

. Primary slow jet

. Accelerator injection nozzle,
weight and ball

. Secondary main jet

10. Power jet

. Primary main jet

12. Vacuum jet

13. Mixture adjust screw

4—A—-12. 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.

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.

4—A-13. 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 body, fit the choke shaft lever to the
bimetal spring and accurately by means of closing the
choke valve and pulling the vacuum diaphragm shaft.
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Choke valve

Fig. 4-34 Installing vacuum diaphragm housing

4—-B. FUEL PUMP

Turn the ignition key “ON” and check the operational
noise of the fuel pump. In case that there is no
operational noise from the fuel pump, check the
disconnection of the harness. :

And if there is no abnormality, replace the fuel pump.
The pressure test and volume test shall be conducted
according to the following procedures.

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 air cleaner 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

Fuel return hose

|

)
Hose restrictor i

.l

Fuel inlet hose
Fuel container

Fig. 4-35 Testing fuel pump

b. Volume test

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

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.

Specifications — fuel pump

0.3 ~ 0.38 kg/cm?
(4.26 ~ 5.41 Ib/in2)

More than 1,150 cc/min
(1.2 U.S. quart/min)

Fuel pressure

Feeding capacity

4—C. FUEL FILTER

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

Fig. 4—36 Fuel filter

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 necessary.

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

4 :10
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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 element with compressed air at
low pressure.

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.

Control valve

Bimetal

Fig. 4-37 Control valve

Full
open

Halff

Close 1 L s
20 40 60 80 100 120 140

Ambient Temperature (°F)

Fig. 4—38 Valve opening angle
4—F-3. Checking Control Valve
Move the control valve up and down inside the air

cleaner and if there is no difficulty to move and also
the spring force of the bimetal is felt, it is in good order.

Fig. 4—-39 Control valve
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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 ~ 20 mm (0.4 ~ 0.8 in) above the plates.

Do not overfill.

2. Check the specific gravity of the electrolyte with
a hydrometer, as shown in Fig. 5—1. If the reading
is 1.28 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.

No. 2 retard switch

No. 1 retard switch

Distributor cap

] f
79
T i
’ . Control unit
N\
EO%@ ) —_ |!gnition coil
T € — o- relay
Distributor %
2 I
Trailing ignition coil
M N
@ 1
T S L
L Leading ignition coil lg|st
OF

Starting motor L

.o

R

Ignition
switch

-

? F; o )
S ®
Battery

Fig. 5—2 Ignition system



4. To charge, apply an electric current of approxi-
mately 6A 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
each working chamber, one above the minor axis (called
the trailing side) and the other below the minor axis
(called leading side) of the trochoid surface, so as to
enable the engine to obtain the optimum combustion
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.

The inside of the distributor is divided into two
sections; leading and trailing points are installed
in the lower part and leading retard point is installed
in the upper part.

These points are used properly by the signal of the
control unit given according to the operating condi-

tions of the vehicle.
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.

5—C. DISTRIBUTOR

The distributor for this model had three breaker points:
one is leading normal point, another is trailing point,
and the other is leading retarded point.

The distributor consists of distributing mechanism,
contact breaker mechanism, and ignition timing ad-
vance control of centrifugal.

5—C—1. Checking Breaker Points

Check the conditions of wear, burning, transferred
metal and pitting of the breaker points.

In case any abnormality is found in those checking
in the above, clean or replace them.

If there is an abnormal damage on the contact face,
check the condenser.

5—C—2. Adjusting Breaker Points

1. Check the dwell angle of each point following the
instructions of 5—C—35. a.

2. If the dwell angle is within specifications, adjust-
ment of breaker points is not required. If not,
adjust the breaker points following the instructions
of 5-C-5.b.

| Pointgap | 0.45%0.05 mm (0.018 % 0.002 in) 3]

Fig. 5—3 Adjusting breaker points

5—C-3. Adjusting Initial Ignition Timing

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

* STEP-1 * (Leading)

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



Fig. 5—4 Checking ignition timing

4. Check the ignition timing by aiming the timing
light at the timing indicator pin on the front cover
and specified timing mark on the pulley.

0°(TDC)L
15° (ATDC)T
20° (ATDC)LR

Fig. 5—5 Timing marks

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

6. 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.

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

* STEP-2 # (Leading retard)

8. Remove the coupler of the distributor and connect
proper leading wires to the ends of separated couplers
as shown in Fig. 5-6.

Fig. 5—6 Coupuler connection diagram

9. Start the engine and check the initial timing of the
leading retard side in the same manner as in STEP—1.
10. If the timing is outside the specification, loosen
the screw of the external adjusting lever for the
leading retard side with the engine idling and, after
operating the lever to the front and rear and adjusting
the timing to the specification, tighten the screw.
Reconfirm the timing.

% STEP—3 * (Trailing)

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

12. Start the engine and check the initial timing of
the trailing side in the same manner as in STEP—I.
13. If the timing is outside the specification, adjust
it to the specification by operating the external
adjusting lever for the trailing side in the same
manner as in STEP-2.

Reconfirm the timing.

Adjusting lever (L eading retard)

Adjusting lever
(Trailing)

Fig. 5—7 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 0° + 1° TDC
Leading retard 20° £ 2° ATDC
Trailing 15° £2° ATDC

5—C—4. Removing Distributor

1. Remove the high tension cords.

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.
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Fig. 5—8 Removing distributo

5—C—5. Testing Distributor

a. Dwell angle test

* STEP—1 * (Leading & Trailing)

1. 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 to specification.

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.

* STEP—2 * (Leading retard)
1. Remove the coupler of the distributor and connect
wires as shown in Fig. 5—6

2. Check the dwell angle in the same manner as in
STEP—1.

To distributor

From ignition switch

Body

Fig. 5—9 Checking dwell angle

Specifications — Dwell angle

Leading
Leading retard
Trailing

58°-£ 3%

b. Dwell angle adjustment

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

1. Remove the high tension cord (ignition coil to
distributor) from the ignition coil.

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

c. Advance test

Centrifugal advance mechanism is installed in the
leading and trailing sides of the distributor, but
no advance mechanism is installed in the leading
retard side.

The advance is checked to determine if the ignition
timing advances in proper relation to engine speed.
1. Check the dwell angle. If the angle is not within
the specifications, adjust the breaker points.

2. Check the breaker arm spring tension and replace
the points if the spring tension is not within specifi-
cations.

3. Check the advance characteristic. The advance
characteristic of the distributor should be within the
range as shown in Fig. 5-11.

Timing advance tester

READ »; OF VALUE
To ignition switch

Battery

Fig. 5-10 Advance test

Centrifugal advance
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Fig. 5—11 Advance characteristic
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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—6. Disassembling Distributor

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

3. Remove the clip and installation screw of the
exterior adjusting lever for the leading retard side
and remove the lever. Next, remove the primary wire
and set screw from the leading retard point and
remove the point assembly from the breaker base.
4. Remove the installation screws of the breaker
base and lift off the breaker base.

5. Remove the primary wire and set screw from the
leading point and trailing point. Next, remove the
primary wires with rubber block from the distributor
housing.

6. Remove the condensers by removing the attaching
Screws.

7. Remove the clip and installation screw of the
exterior adjusting lever for the trailing side. Next,
remove the lever bracket installation screws and
remove the lever and lever bracket.

8. Remove the set screw from the leading point and
trailing point and remove each point assembly from
the breaker base.

9. Remove the breaker base installation screws and
lock plates and lift off the breaker base.

10. Remove the distrubutor cam by removing the
snap ring.

11. Remove the distrubutor driven gear by removing
the retaining pin.

12. Remove the distrubutor shaft in upward direction
through the top of the distrubutor housing.

13. Remove the governors by removing the springs.

5—C—7. 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.

c. 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

® O Y

a @@&9 )

@

Fig. 5—12 Distributor components

1. Cap 6. Governor

2. Rotor 7. Condenser

3. Breaker base (Leading retard) 8. Distributor body

4. Clamp 9. Shaft

5. Leading breaker point 10. Distributor driven gear

S . §

11. Rubber cap 16. Breaker base (Leading)

12. Cam 17. Breaker base (Trailing)
13. Leading retard breaker point  18. Qil seal
14. Cam

15. Trailing breaker point
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contact arm. Take a reading when the contact points
start to separate. The reading should be between
0.5 ~ 065kg (1.1 ~ 141b).

d. 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 ~ 0.30uF.

5—C—8. Assembling Distributor
Assemble the distributor in the reverse order of dis-
assembling.

Note:

When installing the breaker base for the leading and
trailing sides in the distributor housing, match the
arrow mark on the housing with the center of gradu-
ation of the breaker base.

5—C—9. 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. 5-5)

2. Align the tally mark on the distributor housing
and driven gear as shown in Fig. 5—13.

Fig. 5—13 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. i

-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-3)

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.

Ignition Ty External Primary
Coil pe Resistance Resistance
Leading | HP5-13] 1.4 §£2/20°C 1.35 §2/20°C
Trailing HPS-13E 1.6 £2/20°C 1.5 82/20°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 electrode 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, are 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—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.
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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 thoroughly using a sand
blast cleaner.

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

Note:

Don’t adjust the plug gap because the porcelain may
be cracked or broken.

If broken pieces of the porcelain should enter working

chambers, they may cause serious damage to the engine.

Fig. 5—14 Checking gap

Below is the table of recommended spark plugs.

Standard Cold type Initial gap
B7EM BSEM
BR7EM BRSEM
NGK B7EMV BS8EMV
BR7EMV BRS8EMV
W22EA W2SEA 0.65+0.05 mm
NIPPON- W22EAR W25EAR (0.026 +
DENSO W22EA-G W25EA-G 0.002 in)
W22EAR-G | W25EAR-G
N-80B N-78B
RN-80B RN-78B
el 21474 N-178B
RN-180B RN-178B

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 1.3 ~ 1.8 m-kg (9 ~ 13 ft-Ib).
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 or requlator.
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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.

6. Do not remove the A terminal from the alternator
or regulator while the engine is running.

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. Remove the regulator couplers and connect them
by using the proper lead wire as shown in Fig. 5—15.
3. Start the engine and hold the engine speed to
2,000 rpm.

4. Remove the lead wire for “F” terminal of the regu-
lator and make the short circuit for a moment by
connecting the lead wire removed to the lead wire
for “A” terminal.

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—15 Checking charging system

5—F—3. Disassembling Alternator

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

2. Remove the through bolts.

3. Separate the front housing assembly by prying apart
with a screwdriver at the slots of the front housing.
4. Hold the front housing and rotor assembly, clamping
the rotor.
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Fig. 5—16 Loosening pulley nut

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

6. Remove the front housing with bearing and remove
the rear slinger.

7. Remove the nut, washers and insulator from the
“B” terminal at the 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. Carefully remove the stator, rectifier and brush
holder assembly from the rear housing. Us¢ 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 a puller.

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

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—17 Alternator components

1. Pulley 5. Front housing
2. Fan 6. Front bearing
3. Spacer 7. Bearing retainer
4. Slinger 8. Rotor

9. Rear bearing
10. Stator

11. Terminal bolt
12. Rectifier

13. Brush and holder
14. Rear housing
15. Condenser



Fig. 5—18 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—20 Checking rotor for open

b. Checking rotor

To check for open circuit, place both prods of a
tester on the slip rings, as shown in Fig. 5-20.

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. 5-21.
If the current flows the rotor must be repaired or
replaced.

5:9

Fig. 5—21 Checking rotor for ground

c. 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—22 Checking diode

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.

Fig. 5—23 Brush holder assembly



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—24.

e

Fig. 5—24 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—-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. 5-25.

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.

5—G—2. Checking Pilot Lamp Relay

Make a circuit, as shown in Fig. 5-26, 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 4.2 to
5.2 volts, it is normal.

Next, slide the knob to gradually reduce the voltage
and the lamp will light again. If the reading is 0.5
~ 3.0 volts at this time, it is proper.

-

Variabie !
resistor

—--l|
—

Voltmeter

Fig. 5—26 Checking pilot lamp relay

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,

Ammeter

—4)

VoltTeIer

Reguiator

®
-

Battery

Variable
resistor ,||

Fig. 5—25 Checking constant voltage relay

Fig. 5—27 Adjusting regulator
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the voltage when the lamp goes out may be within
the specification.

Air gap

,\J

Back 8ap H

[

M
— C—=—_ ]

—1 ~—Point gap

Fig. 5—-28 Gaps of regulator

Specifications
Constant voltage relay

Air gap 0.7 ~ 1.3 mm (0.028 ~ 0.051 in)
Point gap 0.3 ~ 0.45 mm (0.012 ~ 0.018 in)
Back gap 0.7 ~ 1.5 mm (0.028 ~ 0.059 in)

Pilot lamp relay

Air gap 0.9 ~ 1.4 mm (0.035 ~ 0.055 in)
Point gap 0.7 ~ 1.1 mm (0.028 ~ 0.043 in)
Back gap 0.7 ~ 1.5 mm (0.028 ~ 0.059 in)

5—H. STARTING MOTOR

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

g switch

S I Ammeter

@ ® —(a)
M
Starting v ) ®
motor
Voltmeter
= == Battery

Fig. 5—29 Free running test

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 1.2 KW 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]

b. Lock resistance test

1. 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 [2.0KW: 1,100
amperes] or less and the torque should be 1.1 m-kg
(8.0 ft-lb) [2.0KW: 2.4 m-kg (17 4 ft-lb)] or more.

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

c¢) 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—30 Removing magnetic switch

3. Remove the plunger from the driving lever.

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

5. Remove the insulator and washers from the rear
end of the armature shaft.



Fig. 5—32 Removing rear cover

6. Remove the brush holder.
7. Separate the yoke from the driving housing.

Fig. 5—33 Removing yoke assembly

8. Remove the rubber packing, springs and spring

Fig. 5—34 Removing armature assembly

seat.

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

10. Remove the driving lever.

11. Drive the pinion stop collar toward the armature,
and remove the stop ring. Then, slide the stop collar
and over-running clutch off the armature shaft.

Fig. 5—35 Removing pinion stop collar

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-
ature windings are shorted to the core or shaft and
the armature must be replaced.

Fig. 5—36 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.

SR
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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 ~ 0.032
in), as shown in Fig. 5-37.

Fig. 5—37 Undercutting mica

0.5~0.8mm
(0.020~0.031in)

Incorrect

Fig. 5—38 Commutator mica depth

c. 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—39 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

5:13

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, the brush spring tension will be reduced, leading
to an increase ip 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 0.2mm (0.008 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. If the magnetic switch is
forcefully attracted, the pull-in coil is in good condition.

Fig. 5—40 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)

Fig. 5—41 Holding coil test



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 the
holding coil.

Fig. 5—42 Return test

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.

1. Adjust the armature shaft end play to 0.1 ~0.4
mm (0.004 ~ 0.016 in) with a thrust washer on the
rear end of the shaft.

2. When the magnetic switch is engaged, the clear-
ance between the pinion and stop collar should be
0.5 ~2.0 mm (0.020 ~ 0.079 in).

This clearance can be adjusted by inserting the ad-
justing washer between the magnetic switch body and
the driving housing.

(0.020~0.079in)

Fig. 5—43 Checking pinion position

SPECIAL TOOLS

49 0242 685A
49 0370 290

Remote starter switch
Alternator tester
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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 0.5 to 3.0 mm
(0.02 to 0.12in).

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

Free play(Before push rod
contacts with piston)

'\ Ph2om,
RN S\

Fig. 6—1 Clutch pedal adjustment

1. Master cylinder 4. Lock nut
2. Height adjusting bolt 5. Rod
3. Lock nut 6. Pedal

6—B. 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.

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

Note:
After removing the flywheel, inspect for oil leaking
through the engine rear oil seal.

6. Pull the release fork outward until the spring clip
of the fork releases from the ball pivot. Remove the
fork release bearing from the clutch housing.

6 :1

= 49 1881 060 ome

Fig. 6—3 Removing flywheel

6—C. CLUTCH INSPECTION
6—C—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—4 Checking release bearing

Examine the clutch housing carefully to be certain
there are no burrs on the outer surface of the clutch
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housing which pilots the release bearing.
Check the release fork for crack or bend. If neces-
sary, replace the fork.

6—C—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.

6—C—3. Checking Clutch Disc

Inspect the clutch disc for warpage with a dial indi-
cator or a feeler gauge, as shown in Fig. 6-5.

If it is more than 1.0 mm (0.039 in), replace with
a new one.

Fig. 6—5 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
rivet using a depth gauge, as shown in Fig. 6-6. If
the reading is less than 0.30 mm (0.012 in), replace
the clutch disc.

Fig. 6—6  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—C—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

Fig. 6-7
Clutch components
Clutch disc
Clutch cover
Reamer bolt
Bolt
Release collar
Spring
Pivot pin
Top hole cover
Clutch housing
. Oil seal
. Dust cover
. Release fork

O o bW =
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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.

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

6—C—5. 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—C—6. 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.

Note:

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

6—C—7. 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,
as described in Par. 1-B—11.

6—D. 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. 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-lb).

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 assem-
bly, aligning the “O’” marks 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.

Fig. 6—9 Installing clutch cover assembly

9. Torque the bolts to 1.8 ~ 2.7 m-kg (13 ~ 20 ft-Ib).
10.Remove the disc centering tool and ring gear brake.
11.Apply grease to the pivot pin. Insert the release
fork through the dust boot and press it inward so
that the spring clip of the fork fits to the ball pivot.
12. 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 and the return
spring. Operate the release fork to ensure that the
bearing slides on the retainer back and forth smooth-
ly.
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.

6—E. CLUTCH MASTER CYLINDER

6—E—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—E—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 reservoir from the cylinder.

3. Remove the dust boot from the cylinder.

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

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

6—E—3. Checking Clutch Master Cylinder

1. Wash the parts in clean alcohol or brake fluid.
Never use gasoline or kerosene. Blow the parts dry
with compressed air.

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. Ensure that the compensating port on the cyl-
inder is open.

6—E—4. Assembling Clutch Master Cylinder

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

2. Install the reservoir to the cylinder.

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.

8. Install the dust boot to the cylinder.

6—E—b5. 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—G.

6—F. CLUTCH RELEASE CYLINDER
(Play-nonadjustment Type)

6—F—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.

6—F—2. Disassembling Clutch Release Cylinder

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 necessary, blow out with compressed air
from the fluid passage.

5. Remove the spring.

6. Remove the bleeder screw and valve (steel ball).

Fig. 6—10 Clutch master cylinder components

1. Cap 7. Spring

2. Fluid baffle 8. Primary piston cup
3. Bolt 9. Piston and secondary
4. Washer cup assembly

5. Reservoir 10. Piston stop washer
6. Cylinder 11. Piston stop wire

Fig. 6—11 Release cylinder components

1. Flexible hose 7. Cylinder

2. Connection bolt 8. Spring

3. Gasket 9. Piston assembly
4. Rubber cap 10. Release rod

5. Bleeder screw 11. Boot

6. Valve (steel ball)
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6—F—3. Checking Clutch Release 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. Ensure that the compensating port on the cyl-
inder is open.

6—F—4. Assembling Clutch Release Cylinder

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—F—5. Installing Clutch Release Cylinder
1. 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—G.

6—G. AIR BLEEDING

1. Remove the rubber cap from the bleeder screw
and attach a vinyl tube to the bleeder screw.

2. Insert the free end of the vinyl tube into a suitable
container while bleeding the clutch system.

3. Depress the clutch pedal several times quickly,
then with the clutch pedal depressed.

Open the bleeder screw to expel the air.

Close the screw, then return the pedal to the full-
released position.

4. Repeat this operation until air bubbles cease to
appear at the free end of the vinyl tube.

Note:

a. During bleeding operation, the reservoir of the
master cylinder must be kept at least 3/4 full of the
brake fluid.

b. Never re-use brake fluid which has been drained
from the clutch hydraulic system.

SPECIAL TOOLS

49 0820 035
49 0813 310

49 1881 060

Wrench for flywheel nut
Clutch disc. centering tool
49 0823 300A Flywheel puller

Ring gear brake
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TRANSMISSION

MAZDA RX-3 is equipped with a four speed manual
transmission which is of the fully synchronized type
with all gears except the reverse gear being in constant
mesh.

The gearshift mechanism is a direct control with a
floor-shift type.

The transmission gear ratio is as follows:

Gear ratio
First 3.683
Second 2.263
Third 1.397
Top 1.000
Reverse 3.692

7—-A. TRANSMISSION REMOVAL

When removing the transmission from the vehicle,
proceed as follows:

1. Remove the gearshift lever knob.

2. Remove the boot for the gearshift lever.

3. Remove the bolts attaching the retainer cover to
the gearshift lever retainer.

4. Pull the gearshift lever, shim and bush straight up
and away from the gearshift lever retainer.

S. Disconnect the earth wire of the battery.

6. Remove the bolt attaching the power brake vacuum
pipe clip to the clutch housing.

7. Remove the earth wire from the transmission case.
8. Remove the nuts attaching the clutch release cyl-
inder and remove the clutch release cylinder.

9. Remove the one upper bolt securing the starting
motor, then remove the three upper bolts and nuts
securing the transmission to the engine rear end.

10. Raise the vehicle and support with stands.

11. Disconnect the wires of the starting motor and
the reverse lamp switch.

12. Disconnect the speedometer cable from the ex-
tension housing.

13. Remove the bolts attaching the heat insulator to
the exhaust front pipe, and remove the heat insu-
lator.

14. Disconnect the exhaust front pipe from the ex-
haust pipe brackets by removing the bolts and nuts.
Disconnect the exhaust front pipe flange from the
exhaust manifold by removing the nuts. Remove the
bolts and nuts attaching the front pipe flange to the
main silencer, and remove the exhaust front pipe.
15. Remove the propeller shaft, as described in Par.
8—A—1, and insert the main shaft holder (49 0259
440) into the extension housing.

16. Remove the lower bolt securing the starting mo-
tor to the clutch housing and remove the starting
motor.

17. Place a jack under the front side of the engine
and support the engine with the jack.

18. Remove the bolts securing the transmission sup-
port to the body.

19. Remove the two lower bolts securing the trans-
mission to the engine rear end.

20. Slide the transmission rearward until the main
drive shaft clears the clutch disc and carefully with-

7:1

draw it downward from the vehicle.

7—B. 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. Remove
the fork and boot from the clutch housing.

4. Remove the nuts attaching the clutch housing,
and remove the clutch housing and gasket.

Fig. 7—1 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.

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.

Fig. 7—2 Removing control lever end



11. 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.

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 case cover to
the transmission case and remove the 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. 7-3 Spring cap bolts

1. Spring cap bolt 6. Detent ball

2. Washer 7. Detent spring
3. Detent spring 8. Washer

4. Detent ball 9. Spring cap bolt
5. 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 shift fork rod with the reverse
shift fork and reverse idle 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 fork
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 fork
rod out the rear of the transmission case.

20. Straighten the tab of the lock washer, hold the
rear end of the main shaft with the holder (Part No.
49 0259 440) as shown in Fig. 7—4 and loosen the
main shaft lock nut. Slide the reverse gear off the
rear of the main shaft, and remove the key.

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 (Part No. 49

49 0259 440

Fig. 7-4 Removing lock nut

0839 445) between the fourth synchronizer ring and
the synchromesh 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. Using the bearing puller (Part No. 49 0839
425B) shown in Fig. 7-5, remove the counter shaft
front bearing.

B 49 0839 445
49 0839 4258

Fig. 7-5 Removing counter shaft tront bearing

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 (Part No. 49 0839 425B).
28. Using the puller (Part No. 49 0839 425B) shown
in Fig. 76, remove the main shaft 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 (Part

Fig. 7—6 Removing main drive shaft bearing
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No. 49 0839 425B).
31. Take out the counter shaft and gear from the
transmission case.

32. Separate the main shaft from the main drive

shaft and remove the main shaft from the case as
shown in Fig. 7-7. Remove the fourth synchronizer
ring and needle bearing from the main drive shaft
and gears assembly.

33. Take out the main drive shaft and gears assembly
from the case.

£

Fig. 7—7 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, first synchronizer ring and
first gear sleeve out the rear of the main shaft.

38. Remove the second gear, second synchronizer ring,
first-and-second clutch hub and sleeve assembly from
the main shaft.

7—C. 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—C—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—C—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—C-3. Checking Gears
Inspect the teeth of each gear. If excessively worn,
broken or chipped, replace with new gear. Excessive

7:3

wear of the gears causes increase of backlash, which
results in producing noises or may cause the gear to
work off while running.

7—C—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—8 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-
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—C-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—C—6. Checking Control Lever and Shift Fork Rod
Check the contact surface of the shift fork rod with
the detent ball for wear or damage.

Check the contact surface of the shift fork rod with
the control lever for wear. The clearance between
the shift fork rod and the control lever should be
less than 0.8 mm (0.031 in).

Fig. 7—9 Checking clearance

7—C—7. Checking Shift Fork
Check the contact surface of the shift forks with
the clutch sleeve for wear or damage. The clearance
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between the shift fork and the clutch sleeve should Check the contact surface of the clutch sleeve with
be less than 0.5 mm (0.020 in). the shift fork for wear or damage.

7—C-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

Fig. 7—10 Checking clearance

7—C—8. Checking Clutch Sleeve

Check the clutch sleeves for free movement on their
hubs.

Check the splines of the clutch sleeve for wear or i
damage. Fig. 7—11 Checking clearance

Fig. 7-12

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
. Synchronizer key

. Clutch hub sleeve

. Third gear

. Main shaft

. Second gear

. First-and-second clutch hub
. Clutch hub sleeve

. Gear sleeve

. First gear

. Thrust washer

. Adjust shim

. Ball bearing and clip

. Bearing stopper

. Bolt

. Key

. Reverse gear

. Lock washer

. Lock nut

. Steel ball

. Speedometer drive gear
. Snap ring

. Ball bearing and clip

. Adjust shim

. Counter shaft

. Needle bearing

. Counter reverse gear

. Reverse idler gear

. Reverse idler gear shaft
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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.

3. If the contact between the ring and the gear cone
is incorrect, or if a new 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—C-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—C—-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—C—-12. Checking Extension Housing

Inspect the extension housing for cracks and the
machined mating surface for burrs, nicks or any dam-
age. Inspect the oil seal in the extension housing.
Replace them if they are worn or damaged.

7—C—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.

7—D. 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—13 Synchromesh mechanism

1. Clutch sleeve
2. Clutch hub

3. Synchronizer key
4. Key spring

Fig. 7—14 Installing synchronizer key spring

Note :
When installing the key springs, the open ends of
the springs should be kept parallel as shown in Fig.
7-15.

Fig. 7—15 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—16 Installing clutch hub and sleeve assembly
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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
shaft in the synchronizer ring with the synchronizer
keys in the first-and-second.

7. Install the original thrust washer to the main shaft.

Fig. 7-17 Installing first gear

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

Fig. 7—18 Installing clutch hub and sleeve assembly

3rd & Ist &
4th clutch 2nd clutch

Front Front

Fig. 7—19 Direction of clutch hub assembly

that the three synchronizer keys in the synchromesh
mechanism engage the notches in the synchronizer ring.

Note :
The direction of the third-and-fourth clutch hub and
sleeve assembly should be as shown in Fig. 7—19.

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—20 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 third-and-
fourth clutch hub making sure that the three synchro-
nizer keys in the third-and-fourth synchromesh mecha-
nism engage the notches in the synchronizer ring.
14. Install the main shaft and gears assembly into the
transmission case. Then, engage the main shaft and
gears assembly with the main drive shaft.

15. Position the first-and-second shift fork and third-
and-fourth shift fork in the groove of the clutch hub
and sleeve assembly, as shown in Fig. 7-21.

Fig. 7—21 Installing shift forks

16. Install the counter shaft gear in the case, making
sure that the counter shaft gear engage each gear of
the main shaft assembly, as shown in Fig. 7-22.

17. Check the main shaft bearing end play, proceed
as follows: Measure the depth of the main shaft
bearing bore in the clutch housing by using a depth
gauge. Then, measure the main shaft bearing height
shown in Fig. 7-23. The difference between the two
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Fig. 7—22 Installing counter shaft gear

measurements indicates the required thickness of the
adjusting shim. The standard end play is 0 ~ 0.1
mm (0 ~ 0.0039 in). The adjusting shims are avail-
able in the following thickness :

0.1 mm (0.0039 in) 0.3 mm (0.0118 in)

Fig. 7—23 Checking main shaft bearing end play

18. Install the synchronizer ring holder (Part No. 49
0839 445) between the fourth synchronizer ring and
the synchromesh gear on the main drive shaft.

19. Position the main drive shaft bearing and the

Fig. 7—24 Checking counter shaft bearing end play
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main shaft bearing in their respective bearing bore,
and press them in by using a press.

20. Install the snap ring to secure the main drive
shaft bearing.

21. Remove the synchronizer ring holder.

22. Check the counter shaft bearing end play in the
same manner for the main shaft bearing end play. The
standard clearance is 0 ~ 0.1 mm (0 ~ 0.0039 in). The
adjusting shims are available in the following thickness :

[ 0.1 mm (0.0039 in) 1 0.3 mm (0.0118 in) J

23. Position the counter shaft front bearing and the
rear bearing in their respective bearing bore, and press
them in by using a press.

24. Install the snap ring to secure the front bearing.
25. Install the counter reverse gear to the rear end

of the counter shaft and secure it with the snap ring.
26. Install the reverse idler gear shaft to the trans-
mission case.

27. Install the bearing cover to the transmission case
and tighten the attaching bolts.

28. Install the reverse gear with the key to the main
shaft.

29. Tighten the main shaft lock nut to 20.0 ~ 28.0
m-kg (145 ~ 203 ft-Ib), by using the holder (Part No.
49 0259 440).

49 0259 440

Fig. 7—25 Tightening lock nut

30. Slide the first-and-second shift fork 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.

31. Place the shift fork rod in neutral position.

49 0862 350

Fig. 7—26 Shift fork rod guide
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Fig. 7-27 Inserting shift inter-lock pin

Using the shift fork rod guide (Part No.49 0862
350) shown in Fig. 726, insert the shift interlock
pin into the case, as shown in Fig. 7—27.

32. Slide the third-and-fourth shift fork 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.

Fig. 7—28 Securing shift fork

33. Insert the shift inter-lock pin into the case by
using the rod guide (Part No. 49 0862 350).

Fig. 7—29 Inserting shift inter-lock pin

34. Install the reverse shift fork to the reverse shift
fork rod and secure the shift fork with the lock
bolt.

35. Slide the reverse shift fork rod with the reverse
shift fork and reverse idler gear into the case from
the rear of the case.

Fig. 7—30 Installing reverse idle gear

36. Position the three detent balls and three springs
into the case and install the spring cap bolts.

Fig. 7—31 Spring cap bolts

1. Spring cap bolt 6. Detent ball

2. Washer 7. Detent spring
3. Detent spring 8. Washer

4. Detent ball 9. Spring cap bolt
5. Shift inter-lock pin

37. Place the third-and-fourth clutch sleeve in the
third gear.

38. Check the clearance between the synchronizer
key and the exposed edge of the synchronizer ring
with a feeler gauge. This measurement should be

0.66~2.0mm =
(0.026~0.079in.)

- 3 U

% Synchronizer key

Synchronizer ring

Fig. 7—32 Checking clearance
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066 ~ 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 pqgition.

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)
3.0 mm (0.118 in)

3.5 mm (0.138 in)

If the measurement corrects, bend the tab of the
lock washer.

39. Install the two blind covers and gaskets to the
case and tighten the attaching nuts.

40. Install the transmission case cover to the case
and tighten the attaching bolts.

41. Install the lock ball, speedometer drive gear and
snap ring tc the main shaft from the rear of the
main shaft.

Fig. 7-—33 Installing drive gear

42. 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 gearshift control lever. Se-
cure the lever end to the control lever with the bolt.
43. Install the neutral switch to the extension housing.

7—34 Gear shift mechanism
Third-and-fourth shfit fork
Third-and-fourth shift rod
First-and-second shift rod
First-and-second shift fork
Reverse shift rod

Reverse shift fork

Steel ball

Cap spring

Cap spring gasket

. Cap spring plug

. Shift lever

. Change lever knob

. Change lever

. Interlock pin

. Dust boot

. Cover plate

. Cover plate gasket

. Wave washer

. Bush

. Shim

. Cap spring plug

. Cap spring gasket

. Cap spring

. Steel ball

. Change control case

. Change control case gasket
. Select lock spindle spring
. Select lock spindle

. Spring seat

. Control end

. Control lever

. Control lever key

. Reverse lamp switch

. Friction piece

. Cap spring

. Cap plug gasket

. Cap spring plug

—_ X
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Fig. 7—35 Installing control lever end

and tighten the switch.

44. Position the spring and friction piece in the ex-
tension housing and tighten the spring cap bolt to
the extension housing.

45. Install the back-up lamp switch to the extension
housing and tighten the switch.

46. Insert the speedometer driven gear assembly to
the extension housing and secure it with the bolt
and lock plate.

Spring
cap

Friction
piece

~Control rod

Spring
e

Fig. 7—36 Friction piece

47. 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—37 Installing extension housing

48. Check to ensure that the gearshift control lever
operates properly.

49. 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.

Fig. 7—38 Gearshift lever retainer

1. Retainer 4. Spring cap bolt
2. Locking ball 5. Spring
3. Spring 6. Select lock spindle

50. Position the gasket and gearshift lever retainer to
the extension housing, and tighten the attaching bolts.
51. 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 shown in Fig. 7—39. The
difference between two measurements indicates the

Fig. 7—40 Measuring bearung bore depth
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required thickness of the adjusting shim. The stand-
ard clearance is 0 ~ 0.1mm (0 ~ 0.0039in). If
necessary, select and use the properly sized shim.
The shims are available in the following thickness:

0.3 mm (0.0118 in)

0.1 mm (0.0039 in)

52. Apply lubricant to the lip of the oil seal in the
clutch housing.

53. Place the gasket on the front side of the case
and install the clutch housing to the case. Tighten
the attaching nuts.

54. Install the release bearing, release fork and release
fork boot to the clutch housing.

7—E. 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 arbor (Part No. 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 425B
49 0259 440
49 0839 445
49 0862 350
49 0813 310

Bearing puller seat

Main shaft holder
Synchronizer ring holder
Shift fork rod guide
Clutch disc arbor
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7A—A. TROUBLE DIAGNOSIS AND ADJUSTMENT
In trouble-shooting an automatic transmission it is
necessary first of all to correctly define a faulty phe-
nomenon, and then make efficient and orderly check
to determine possible causes so that a proper remedy
can be effected.

To grasp a faulty phenomenon, check whether the
automatic transmission functions normally in all
aspects under all conditions including starting, run-
ning and stopping. Find out a corresponding trouble
from among the troubles in the TROUBLE DIAG-
NOSIS CHART, and check “Items to Check” in the
sequence as indicated.

In diagnosing according to the TROUBLE DIAG-
NOSIS CHART, make sure to first check and adjust
the following items (described in 7A—B):

1. Oil level

2. Idling speed

3. Down-shift solenoid and kickdown switch
4. Manual linkage

5. Inhibitor switch

It is meaningless to proceed to check other items
without checking the above items carefully.

In the case of the automatic transmission particularly,
there are a great number of troubles which can be
solved by inspecting and regulating the above items
with the transmission mounted on the vehicle.

So do not remove or disassemble the transmission
without checking such items first.  Also there are
some troubles which require further detailed diag-
nostic tests including stall test, road test and hydraulic
pressure test before removing the transmission from
the vehicle. Such tests are described in 7A—C.

If a trouble should prove not correctable by inspec-
tion, adjustments and repairs made according to
TROUBLE DIAGNOSIS CHART with the transmis-
sion installed, that is, if removal and overhauling
are indicated by diagnosis, only then, the transmis-
sion should be removed and overhauled in the pro-
cedure mentioned later.

7A-B. ITEMS TO CHECK AND ADJUST
7A—B—1. Torque Converter Oil

a. Oil level check

Put the vehicle on a level surface and run the engine
approximately two minutes at 1,200 rpm. Then move
the manual lever through all driving ranges applying
brake with the engine idling condition. Place the
manual lever in “P”. Insert the dipstick fully and
take it out quickly before splashing oil adheres to
the gauge, and then observe the level on the dipstick.
The oil level must be somewhere between L and F
marks and never be outside the limits.

Note :

1. The recommended oil is Genuine Automatic Trans-
mission Fluid M2C33F (Type F) or Automatic Trans-
mission Fluid M2C33F (Type F) of any make. Do

not mix with other type of automatic transmission
fluid than mentioned above.

2. Periodic oil change is not necessary, but the oil
level must be checked at least every 6,250 miles
(10,000 km).

3. The total amount of oil is 6.2 liters (13.1 U.S.
pints, 10.9 Imp. pints, 6.6 U.S. quarts) and the differ-
ence between the amounts shown by L and F marks
on the dipstick is about 0.45 liter (1.0 U.S. pints,
0.8 Imp. pints, 0.5 U.S. quart).

b. Oil leakage check

When the oil level is lower than specified, add it and
at the same time check carefully for possible leaks
and repair any if found.

Note :

1. Torque converter oil is of a red-wine color and is
distinguishable from engine oil.

2. In checking for possible leak from the transmission
breather pipe, jack up one of the rear wheels and
run the engine to simulate the running condition.
When the oil level is over the “F” limit, the oil
never fails to spurt out from the breather pipe.
When water is contained in it, the oil sometimes
spurts out even when the oil level is within the spe-
cified range.

c. Oil condition check

In checking the condition of oil by the oil sticking
on the dipstick, note that, if the oil appears like
varnish, it might cause control valves to stick, and if
it is black, it shows that linings of clutch or brake
band have been scorched. In case such oil deteriora-
tion is found severe, it sometimes indicates that over-
haul should be made without conducting tests listed
in TROUBLE DIAGNOSIS CHART. If it is difficult
to readily determine whether or not to make such
tests, oil should be drained for confirmation.

7A—B—2. Engine Idling Speed

The engine idling speed should be properly adjusted
to the specified revolution by using a tachometer for
servicing rather than the one installed on the vehicle.
If the engine idling speed is too low, the engine
cannot revolve smoothly and when it is too high,
shifts from “N” or “P” to other ranges will be harsh
with increased shock or creep. Adjust the engine
idling speed to the specification described in Par.
4—A—1.

7A—B-3. Kick-down Switch and Downshift Solenoid
Position the ignition switch at the first stage after
making sure that the accelerator pedal goes through
the entire stroke properly. Depress the accelerator
pedal as far as it goes. As the throttle nears the
wide-open position, the contact point of the kick-
down switch is closed with a light click from the
solenoid.

The kick-down switch must begin to operate in be-
tween 7/8—15/16 of the entire pedal travel or full
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k- down

switch

Down shift valve

Down shift solenoid

Fig 7A—2 Kick-down switch and down shift solenoid

throttle. If not, adjust the kick-down switch. If the so-
lenoid should not make any clicking sound it indicates
some abnormality, so check with a tester must be made.

Note :

When the solenoid is removed for replacing, some
one liter of fluid leaks out. So a receptacle should
be made ready to catch it.

7A—B—4. Manual Linkage

The adjustment of linkage is equally important as
“Inspection of oil level” for the automatic transmis-
sion. Therefore, great care should be exercised be-
cause defective adjustment will result in the break-down
of the transmission.

Pull the manual lever toward you and turn it so far
as “P” to “1” range, where clicks will be felt by
hand. This is the detent of manual valve in the
body, and indicates the correct position of the lever.
Inspect whether the pointer of selector dial corres-
ponds to this point, and also whether the lever comes
in alignment with the stepping of position plate when
it is released.

When the position of the manual lever is found in-
correct, disconnect the T joint on the lower rod, and
place in “N” the range select lever on the transmis-
sion (where the slot of the manual shaft is positioned
vertically). Adjust the position of the manual lever

by turning the T joint so as to position the manual
lever in “N”. Finally make sure that the lever travels
to “P” and “1” ranges correctly. Check at the same
time to see that the linkage has no looseness.

7A—B-5. Select Lever Knob

When the select lever knob is removed, it should be
adjusted properly in the following manner.

1) Position the select lever at “N” or “D” range.

2) Loosen the lock nut and screw the select lever
knob in until there is no play of the push button.
3) Screw back the select lever knob within one turn
to the position where the push button is on the
driver’s side.

4) Push the push button and confirm that the select
lever can be shifted to “P” range.

5) In case the select lever cannot be shifted to “P”
range, screw in the select lever knob by one turn.
6) Repeat items (4) and (5) until the select lever
can be shifted to “P” range smoothly.

7) Confirm that the select lever cannot, without
pushing the push button, be shifted from “N” to
“R” or from “D” to “2” range.

8) In case, in item (7), the select lever can be shifted
to “R” or “2” range without pushing the push button,
it means that the select lever knob is excessively
screwed in and so screw back the knob.

9) Make final confirmation on whether the function
of the push button is perfect when shifting the select
lever to each range.

10) Finally lock the lever by the lock nut under
the select lever knob. Tightening torque is 1.5 ~ 2.0
kg-m (10.8 ~ 14.5 ft-1b).

7A—B—6. Inhibitor Switch

The inhibitor switch permits the reverse lamp to
light up only when “R” range is selected and the
starter motor to revolve only when the lever is in
“N” or “P” position, so that when “D”, “2” or “1”
is selected, the reverse lamp does not light up and
the starter motor cannot revolve.

If any abnormality is found in any range, check and
adjust the manual linkage; if the manual linkage is
found normal, then check the inhibitor switch.

Fig. 7A—3 Manual linkage

T joint

Manual lever

Rod

Range select lever
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7TA : 3



7A

Engage the manual lever in each range and check
the connection of the inhibitor switch with a tester,
as described in Par. 15-D.

Move the range select lever to both sides from the
center position of each range (“R”, “P” and “N”),
and it is normal if the electricity is on while the
lever is within an angle of about 3° on the both
sides from each lever set line.

If anything wrong is revealed as a result of the
conductivity check of the inhibitor switch, make
adjustments in the following procedures.

1. Remove the nut that holds the range select lever
and bolts holding the inhibitor switch body, then
remove the screw.

2. Correctly position the manual shaft in “N” posi-
tion by adjusting the range select lever.

The proper “N” position is where the slot of the manual
shaft is positioned vertically and detent works to
position in the shaft correctly with a click sound.
3. Move the switch slightly aside so that the screw hole
will be aligned with the pin hole of the sliding plate
when the range select lever is in “N” position by in-
serting a 2.0 mm (0.079 in) diameter pin into the holes.
4. If the alignment is made correct, tighten the switch
body with the bolts, pull out the pin and tighten up the
screw again into the hole, and tighten the range
select lever as before.

5. Check over again the continuity with the tester.
If the malfunction still remains, replace the inhibitor
switch.

Note:

When installing the inhibitor switch, in order to prevent
a damage on “0” ring, apply some amount of vaseline
to a part of “0” ring on manual shaft.

7A—C. DIAGNOSTIC TEST ITEMS

Make sure that all the inspection items described in
7A—B are normal before starting the diagnostic tests—
stall test, road test and oil pressure test.

7A—C-1. Stall Test

The purpose of this test is to check the transmission
and engine for trouble by measuring the maximum
numbers of the engine revolutions while the vehicle
is held in a stalled condition and the carburetor
is in full throttle operation with the manual lever in
ranges “D”, “2”, “1”"and “R” respectively and by
comparing the measured results with the standard
values.

The specified stall revolution is in the following table.

Stall revolution (rpm)

In breaking in
2,100 ~ 2,350

After breaking in
2,150 ~ 2,400

a. Stall test procedure

1. Check the levels of engine coolant, engine oil and
torque converter oil. Warm up the engine at about
1,200 rpm for several minutes with the manual lever

in “P” in order to heat the torque converter oil to a
suitable temperature of 60° ~ 100°C (140° ~ 212°F).
2. Mount the engine tachometer at a location that
allows good visibility from the driver’s seat and put
a mark on specified revolutions on the meter.

3. Secure the front and rear wheels completely with
chocks and apply the hand brake. Be sure to de-
press the brake pedal firmly with the left foot be-
fore depressing down the accelerator pedal.

4. Place the manual lever in “D” range.

5. Gradually step on the accelerator pedal to the wide-
open position. As soon as the engine speed becomes
constant, read the engine speed and release the ac-
celerator pedal.

6. Place the manual lever in “N” or “P” and run the
engine at about 1,200 rpm for more than one minute
to cool down the torque converter oil and coolant.
7. Proceed to do the stall test for “2”, “1’. and “R”
in the same manner as for “D”.

Note :

The stall test operation as specified in the item O]
should be made within five seconds. If it takes too
long, the oil deteriorates and the clutches, brake and
band are adversely affected. Sufficient cooling time
should be given between each test for the four ranges
“D”, “277, “l” and “R”.

b. Judgement

By comparing the measured stall speed and the spe-

cified one, troubles can be surmised as follows :

1. Standard stall revolution.

Both transmission control elements and engine per-

formance are normal, and the one-way clutch of the

torque converter is not slipping though whether or
not there is sticking is unknown.

* In the road test, if the maximum speed cannot be
attained and the torque converter oil is found to be
at unusually high temperature, the one-way clutch
of the torque converter is diagnosed to be sticking.

2. High stall revolution more than standard revolu-

tion.

If the engine revolution in stall condition is higher

than the standard values, it indicates that one or

more clutches in the transmission are slipping and,
therefore, no further test is required. For the follow-
ing abnormalities, the respective causes are presumed.

High rpm in all ranges
Line pressure is low or all clutches, brake and
band are slipping.

High rpm in “D”, “2” and “1” (normal in “R”)
The rear clutch is slipping.

High rpm in “D” (normal in “2”, “1” and “R”)
The one-way clutch is slipping.

High rpm in “R” (normal in “D”, “2” and “17)
The front clutch or the low and reverse brake is
slipping.

* In the road test, if there is no engine braking in
“1” range, the low and reverse brake is slipping,
and if there is engine braking in “1” range, the
front clutch is slipping.

High rpm in “2” (normal in “D”, “1” and “R”)
The band is slipping.
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3. Low stall revolution less than standard

The one-way clutch of the torque converter is slip-

ping, or the engine performance is poor.

* In the road test, if poor acceleration is noted at
various speeds, indicates poor engine performance
or incorrect engine adjustment. In case the start-
ing acceleration is poor while acceleration at high
speeds is normal, the one-way clutch of the torque
converter is slipping.

7A—C—2. Road Test

An accurate knowledge of the automatic transmission
is prerequisite to its exact diagnosis by a road test.
The purpose of road test is to make a comprehen-
sive check of the transmission under varying running
conditions to detect and analyze troubles and to clear
up the cause of troubles.

a. Shift point check

Check to see that the up-shift and down-shift occur
within the range specified in the shift point table
below, following the checking procedures.

b. Shift point check procedure

1. Make sure that the tire air pressure is in the
standard range and preheat the converter oil to ap-
propriate temperature about 60 ~ 100°C (140 ~
212°F) in engine idling condition.

2. Place the manual lever in “D” range and accelerate
in wide open throttle (kick-down switch energized),
and read the car speed at the instant of D1 — D2
and D2 — D3 up-shifts with speedometer which is
installed on this car.

3. Drive the car with the manual lever in “D”. When
it is running at a constant speed in D3, depress the
accelerator pedal to the full (the kickdown switch
energized) and make sure that Dz = D, shift occurs.
Continue this check at higher speeds until a critical
speed from which that down-shift does not occur any
more is reached. Proceed to check the critical speed
for D2 — D1 kick-down by using the same method.
Shift-down can be noted by a shift shock or change
in engine sound.

4. When the car is running in D3 at a speed about
60 km/h (45 mile/h), release the accelerator pedal
completely and read the car speed just when D3 — D1
down shift occurs at the fully closes throttle condition.
5. When the car is running in D3 at a speed more
than 60 km/h (45 mile/h), place the manual lever
from “D” into “1”, and read the car speed just when
l2 - Ii downshift occurs.

Note :

Care must be taken not to shift from “D” to “1”
(from “2” to “1”) in exceeding the speed in “2”
range (“1” range) shown below to avoid the engine
overrun.

oy 4 “1” Range “2” Range

ngine ax. spee m

> ook (rpud) Mile/h Mile/h
6,500 40 70
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6. Connect a vacuum gauge into the socket in the in-
take manifold and set it so that it is visible while
driving. Place the manual lever in “D” and acceler-
ate with accelerator pressure controlled so that the
vacuum gauge will show 200 mm-Hg, and read car
speed at the instant of D1 — D2 and D2 — Ds upshifts.

Note :

1. In reading car speeds at shifting, acceleration and
deceleration around shift points must be made gently
except for (2) above.

2. Checks of (2), (3) and (4) above should indicate
general condition of shift point except in very rare
instances. Item (6) should be carried out only when
the condition in partial throttle must be known.

Car Speed at Gear Shift

i eed
Theottle Condition. | Geat Shife | Modeland-SHiftSpesas
Mile/h
D1 —>D2 34 ~ 48
Kick-down D2 -» D3 62 ~ 80
(0 ~ 100 mm-Hg)
(0 ~ 3.94 in-Hg) D3 —> D2 52 68
D2 - D1 23 ~ 35
Half throttle D1 —» D2 8 ~ 19
(190 ~ 210 mm-Hg)
(7.48 ~8.27 in-Hg) D2 - D3 19 ~ 41
Fully closes throttle | D3 — D1 7 ~ 11
Manual 1 12 - 11 27 ~ 35
Note :

The shift speeds in the above table include the per-
missible allowance of a speedometer on the car.
Therefore check the shift speed with the speedometer
on the car.

c. Other checks in driving

1. Check each range for faulty performance or shift-

ing. Check to see, for instance, that:

(1) Firm locking is effected when “P” is selected.

(2) Reversing is effected when “R” is selected.

(3) Completely neutral condition is attained by select-
ing “N”.

(4) D1 «—>D2 «<—>Ds shifts take place in “D” range.

(5) Kick-down takes place.

(6) When “1” is selected from “D”, there occur D3 —
l2 > 11 or D3 » 11 shifts with engine braking ef-
fected in 12 and 11.

(7) The transmission does not shift up in “1” range.

(8) In “2” range, the transmission is fixed to 2nd
speed.

2. Check to see that shifting is smooth without con-

spicuous shock and there is no marked creep. (Slight

creep in each range is normal.)

3. Check to see that shifts are effected promptly with-

out drag.

4. Check for abnormal gear noise, clutch, band squeal,

poor acceleration or oil leak.
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7A—C—-3. Oil Pressure Test

When there is slippage in the gear train or when
shifts do not feel proper, line pressure and governor
pressure must be checked.

The following chart shows standard line pressures (be-
fore cut back).

Line Pressure kg/cm?2 (Ib/in2)
Manual

Range

Engine Idling Stall

“R” 40~ 7.0( 57~100) | 15.5~19.0 (220 ~270)

“D” 30~ 4.0( 43~ 57) 9.5~11.0 (135~ 156)

2" 80~12.0(114 ~170) | 10.0 ~12.0 (142 ~170)

b 30~ 4.0( 43 ~57) 9.5~11.0 (135 ~156)

a. Line pressure test

Place the transmission in “D”, *“2”, “1” and “R”, and
check respective line pressure at engine idling and
stall conditions. Compare the results with specified
pressures to trace the cause of trouble.

b. Line pressure test procedures

1. Warm up the engine to bring the converter oil to
operating temperature 60°~ 100°C (140 ~ 212°F).
2. Line pressure for “R” range is taken out at an
inspection hole at the right front of the transmission
case, and for “D”, “2” and “1” ranges the inspection
hole is at the right rear. Connect a pressure gauge
to the inspection hole and put it where it is visible
from the driver’s seat.

3. Firmly check the front and rear wheels and apply
the hand brake as in the stall test.

4. With the manual lever put in the range to be
checked, run the engine at engine idling condition
and read the pressure gauge.

5. With the brake pedal depressed fully, press the
accelerator pedal gradually to the wide open position.
While checking whether the pressure rises smoothly,
read the pressure gauge at the stall condition. The
test time from starting accelerator depression to its
release must not exceed 5 seconds.

6. Measure line pressure for each of other ranges in
the same manner. Be sure to interpose more than
one minute cooling time at 1,200 rpm with the man-
ual lever placed in “P” or “N”.

7. After aboves, check whether the cut-back function
to release the shock at gear shifting is operative pro-
perly. The cutback function can be judged normal
if the line pressure drops suddenly when the car is
accelerated gradually and reaches to the certain run-
ning speed.

c. Diagnosis from measurements

1. When line pressure at idling is low in all of “R”,
“D”, “2” and “1”, possible causes include a fault in
the pressure supply system, e.g. increased side clear-
ance in the oil pump, reduced pump output because

Fig. 7A—4 Oil pressure test
A. For line pressure in “R” range
B. For line pressure in forward ranges
C. For governor pressure

of bolts left untightened, oil leak from pump, valve
body or transmission case, and sticking of regulator
valve or vacuum throttle valve.

2. In case line pressure at idling is low in one range
only, there probably are pressure leaks in some de-
vices or oil passages for the relevant range.

3. In case line pressure at idling is high in all ranges,
possible cause is throttle pressure rise due to leak
from vacuum tube or vacuum diaphragm, or regulator
valve sticking.

4. When pressure does not rise at stall condition, the
vacuum rod possibly may not be installed.

5. When pressure rise is not smooth or pressure at
stall condition does not come within the specified
range, possible cause is sticking of vacuum throttle
valve, pressure regulator valve or pressure regulator
plug.

d. Governor pressure test

Governor pressure has only to be measured when
shift point is different from the specified.

Connect a pressure gauge in the inspection hole on
the left rear of transmission case, and put it where
it is visible during driving. Read gqvernor pressure
when the car is going at required speeds for each
model. If the result is out of the specified range
shown in the following table, disassemble and check
the governor valve.

Governor Pressure (1)

Driving |Output shaft speed | Standard governor pressure
speed pm kg/cm?2 1b/in2
20 mile/h| 1,057 ~ 1,160 08~1.3 11~ 18
35 mile/h| 1,860 ~ 1,990 1.5~22 21 ~ 31
S5 mile/h| 2,900 ~ 3,100 3.0~4.0 43 ~ 57
Governor Pressure (2)
Break point | at 1,000 rpm | at 2,000 rpm | at 3,000 rpm
0.9~1.3kg/cm? [1.6~2.2kg/cm? | 3.0~3.8kg/cm?
400~600mpm| (13 _ 18 1b/in2) | (23 ~ 28 Ibin?) | (43 ~ 54 Ibin?)
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7A—D. TROUBLE DIAGNOSIS CHART

7A—D-1. Items to Check

(1) Inspection with automatic transmission on the car.

Oil level

Range select linkage

Inhibitor switch and wiring
Vacuum diaphragm and piping

Engine idling speed
Oil pressure

Engine stall speed
Rear lubrication
Manual control valve
Governor valve

Band servo

. Transmission air check
QOil drain check

NOZEIASCEOMMUO®E

7A—D—2. Trouble Diagnosis Chart

Ignition switch and starter motor
Engine adjustment and brake inspection

Downshift solenoid, kick-down switch and wiring

(2) Inspection after inspecting automatic transmission

on the car.

Rear clutch

Front clutch

Band brake

Low & reverse brake

Oil pump

Leak from hydraulic passages
One-way clutch in torque converter
One-way clutch in power train
Front clutch check ball
Parking linkage

Planetary gear

AT BE@R SO Q0 O

The numerals show the sequence of inspection for detecting trouble.

Trouble ABCDIEFGH|I JKLIMNOPfabocdje f g h|i j
Engine won’t start in “N” and “P” 2 3 1
ranges
Engine starts in other ranges than
NP “p» 1:42
N” and “P” ranges
Excessive shock on “N” —“D” range
shift 2 1 3 4 . ®
Car won’t move in “D” range (but 1 ) 3 @
moves in ‘“2”, “1” and “R” ranges) :
No drive, excessive slip or very poor
acceleration “in “D”, “2” or “1” 1 2 4 5 sl 63 71® ® : .0
range (Driver in “R” range)
No drive, excessive slip or very poor
acceleration in “R” range (but Drives |1 2 3 5 .6 4 .|® .D|. . L@ .
in “D”, “2” and “1” ranges)
Car won’t move in any range 142 3 5 .16 4 . @ .O .
Tendency to slip when starting 12 6 3 5 7 4 .®O® .
Car moves in “N” range 1 3 1Y JI@pivoin, R
Maximum speed too low and poor ac-
st 12 45(.7 .6/.3 .30QOVUD -
Car braked when “R” range is selected 3121 ROBNE) . ®
Excessive creep 1
No creep at all 12 3 5 . 4 .®0O 0@ .
No D1 D2 change 1 .23 56 8|7 4 .® .. .
No D2 —D3 change 1 2|3 56 8(7 4 .0 . . .| .
D1 —D2 and D2 —-D3 shift-points too
high 12 3 56 4 s @i
D1 — D3 change without through D2 2 4 <980 | .0 .® .
Excessive shock on D1 — D2 change 1 2 4 .5 3 . (®
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Trouble A B C D|E G H J INTOMPE D5 e @] e* g i~ Kk
Excessive shock on D2 — D3 change 1 2 3 . ®
Practically no shift shock or excessive
slip on D1 — D2 change L% ) 4 ¢ 5 - ® ¥ @ ’
Practically no shock; or excessive slip;
or engine runaway on D2 —D3 change 1o - . ¢ ? -O® 3 ® R @ ;
Car braked on D1 — D2 change 2 1 .@® .0 .0
Car braked on D2 — D3 change 3 1 .®
No D3 —D2 change 1 3 2 @D® NO)
No D2 - D1 or D3 — D1 change 1 3 2 +@ :
Shift shock felt when accelerator is
released and deceleration occurs U sd® 1 4 3 - @ .
D_3 —D2 and D2 —-D1 shift-points too 1 213 4 5 @ .
high
No kick-down on accelerator depression
in D3 (within kick-down speed limits) 244 4 3 - ® |- .
Abnormal rise of engine speed on ac-
celerator depression in D3 (above kick- 1 2 3 S 4 X .9 .
down upper limit)
Engine runaway or slip on D3 —D2
change 1 - 4 3 @ . @ X @ 4
No D3 —2 change on “D”— “2”
range shift 1 2 4 3 . ® G
2—>1, 25D, or 2—>D3 change in “2” 1 2 4
range
No shift shock or engine run-away on
“17 -2 range shift 1 1.3 1.6 5 .® .| .
?}:f:)s —11 change on “D” —*“1” range 1 2 4 3 ; @ : @ Z
No engine braking in “1” range 1 2 4 3 @@
1 =2 or D2 change, or 2 or D2 -D3 1 2 @
change in “1” range I ’
No 12 —11 change on “D” —*“1” range
<hift 12 4 3 ; SOk
_Exiesilve shift shock on 12 —11 change 1 2 4 3 : @
in “1” range
Car moves in “P” range, and parking
gear not removed when “P” range is 1 Q)
disengaged.
Transmission overheats 1 34(26 5 QO OWOHB® . . B
Oil spurting up or white exhaust during
ot 1 sra 56|27 4 - ®©OODROBG@ . . ®
Offensive smell from oil charging pipe | 1 2 HOIOIOIGIVICIOM . @9
Transmission noisy in “P” and “N 1 2 B
ranges
Transmission noisy in “D”, “2”, “1”
and “R” ranges 1 2 @ @ .® . ®
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7A—E. REMOVAL OF TRANSMISSION

When dismounting the automatic transmission from a
vehicle, pay attention to the following point.

Before dismounting the transmission, rigidly inspect
it by aid of the “Trouble Diagnosis Chart”, and dis-
mount it only when considered to be necessary. The
transmission should be removed in the following se-
quence :

1. Remove the battery earth.

2. Remove the power brake vacuum pipe clip from
the converter housing.

3. Remove the service hole cover. To lock the drive
plate, apply the wrench to the drive pulley lock bolt.
Loosen and remove four bolts that attach the torque
converter to the drive plate by using the special
wrench (49 0877 435). At the same time, make
aligning mark across torque converter and drive plate.
4. Jack up the vehicle and support it with safety
stands.

5. Remove the screws attaching the heat insulator to
the exhaust pipe and remove the heat insulator.

6. Remove the bolt and nut attaching the exhaust
front pipe to the exhaust pipe bracket. Disconnect
the exhaust front pipe flange from the exhaust mani-
fold by removing nuts. Remove the bolts and nuts
attaching the exhaust front pipe flange to the main
silencer, and remove the exhaust front pipe.

7. Remove the bolts attaching the heat insulator to
the underbody and remove the heat insulator.

8. Remove the four propeller shaft attaching bolts.
Then pull it out from the extension housing. Apply
a plug to prevent oil leak.

Fig. 7A—5 Removing propellar shaft

9. Disconnect the speedometer cable from the exten-
sion housing.

10. Disconnect the control rod by removing snap ring.
11. Disconnect the wirings from the starting motor.
Loosen the upper and lower bolt attaching the start-
ing motor to the converter housing and remove the
starting motor.

12. Remove the undercover (or service cover) on the
converter housing.

13. With the transmission supported with the trans-
mission holder, remove the tightening nuts of the
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Fig. 7A—6 Removing speedometer cable

transmission member and take out the member. Then
lower the transmission holder, widen the clearance
between the transmission and the floor.

14. Remove the vacuum union bolt from the inlet
manifold. Remove the vacuum pipe clips from the
converter housing, transmission case, and extension
housing. Disconnect the vacuum hose from the vac-
uum diaphragm and remove the vacuum pipe.

15. Disconnect the wire connections of down-shift
solenoid and remove the wires from the clip.

16. Disconnect the feed pipe and return pipe for
cooling on the left side of the transmission. Remove
the feed pipe and return pipe clips from the converter
housing and transmission case.

Fig. 7A—7 Removing pipes

17. Loosen and remove the bolts that connect the
engine and the torque converter housing to discon-
nect the transmission and engine.

Fig. 7A—8 Bolts on engine & converter housing
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18. Return the transmission to the level position.
While slowly plying a screw driver or something be-
tween the converter and the drive plate, pull out the
transmission rearward with the converter attached to
it. Then lower the holder and dismount the trans-
mission.

7A—F. DISASSEMBLY OF TRANSMISSION
COMPLETE

Attention must be paid to the following matter in

disassembling the transmission :

(1) Clean the outside of the transmission thoroughly

before overhauling. In case of that, see that the

steam does not enter the transmission and the gasoline

is not used in using rubber parts.

(2) Disassembly should be made in a clean workshop,

preferably in a dust-proof workshop.

7A—F—1. Disassembly Procedure

1. Remove the torque converter from the housing
taking care not to have the converter oil spill.
Then tilt the transmission housing and drain the oil
in the oil pan through the end of the extension
housing into a vessel.

2. Loosen the bolt for the oil gauge tube and remove
it together with the “O” ring.

3. Remove the connecting rod attached to the range
select lever.

4. Loosen and remove the bolts that attach the con-
verter housing and the transmission case, and remove
the converter housing.

Fig. 7A—10 Removing extension housing

5. Loosen and remove the bolts that attach the ex-
tension housing and the transmission case, and pull
out the extension housing rearward taking care so
that the washer does not fall down. Then remove
the parking pawl, spring and washer. Remove the
gasket from the transmission case.

6. Loosen and remove out the oil pan bolts and take
out the oil pan and the gasket.

7. Turn the downshift solenoid and the vacuum dia-
phragm unit by hand and remove them together with
“Q” rings. Take care not to forget taking out the
vacuum diaphragm rod.

Fig. 7A—11 Removing downshift solenoid

8. Remove the control valve assembly by loosening
out nine attaching bolts.

Fig. 7A—12 Control valve body assembly setting bolts

9. Remove the nut attaching the range select lever to
the manual shaft and remove the select lever.

10. Disconnect the parking rod from the parking lever
by removing snap ring.

Loosen the nut attaching the manual plate to the
manual shaft and remove the manual shaft from the
transmission case tapping the manual shaft with the
plastic hammer. Then, take out the manual plate,
washer, nut and parking rod.

11. Pull out the input shaft.

12. Remove the bolts that attach the band servo cover
to the servo retainer and remove the servo cover.

13. Loosen lock nut on piston stem. Then tighten
piston stem in order to prevent to fall front clutch
drum down when oil pump is withdrawn.

7A : 10
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14. Pull out the oil pump with the oil pump remover
(49 0378 390) and remove the gasket.

49 0378 390

Fig. 7A—13 Removing oil pump

15. Loosen the piston stem and take out the band
strut.

16. Loosen and remove the anchor bolt from the
transmission case.

17. Remove the following as one set: band, front
clutch assembly, rear clutch assembly, front planet
carrier assembly with sun gear.

Fig. 7A—14 Removing clutch assembly

18. Take out the rear planet carrier by removing the
snap ring which fastens the rear planet carrier to the
connecting drum.

19. Take out the output shaft snap ring and the
internal drive flange.

‘. 

Fig. 7A—15 Removing snap ring
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20. Tum left the connecting drum as far as it goes
and make sure it is firmly locked. Then turn it right
and remove together with the one-way clutch.

21. Remove the snap ring that secures the speedo-
meter drive gear to the output shaft. Slide the drive
gear off the output shaft, and remove the lock ball.
22. Pull out the output shaft rearward. Then remove
the oil distributor together with governor and take
out the needle bearing remaining on the transmission
case side.

The above operations complete the disassembly of the
principal transmission parts excepting the low-reverse
brake which still remain on the transmission case.
The low-reverse brake can of course be removed from
the transmission case but the disassembling operations
of it are described in the next section dealing with
overhaul of principal components.

7A—G. OVERHAUL OF MAIN COMPONENTS

The principal components each include a large num-
ber of similar parts finished to high precision. So
all related parts of each component should be placed
apart from others to avoid confusion. Overhaul should
be made in the following sequence. (Bearings and
bearing races must be checked with respect to parts
to which they are mounted.)

7A—G—1. Torque Converter

1. The torque converter is welded all along the cir-
cumference and so cannot be disassembled.

To Inspect

1. Check for external damages, oil leak, distortions,
dents, etc., and replace if necessary.

Note :

If the converter oil is found markedly degenerated or
fouled, thoroughly rinse the inside of the converter
with approximately 0.5 liter (1.0 U.S. pints, 0.5 U.S.
quart, 0.9 Imp. pint) of cleaning solvent (none-lead
gasoline or kerosene) and make it drain for half an
hour with the rear side of the converter facing down.
Then fill it with converter oil and stir it well and
drain it again in the same procedure.

7A—G-2. Front Clutch Assembly

To Remove

1. Remove the snap ring with a screw driver or some-
thing, then take out the retaining plate, inner plates,
outer plates and dished plate.

2. Remove the coil spring retainer snap ring by using
the clutch spring compressor (49 0378 375).

3: Remove the coil spring retainer and 10 coil springs.
4. Remove the piston by blowing compressed air into
the oil hole as shown in Fig. 7A—18.

To Inspect

1. Check the inner and outer plates for worn or dam-
aged facings.

2. Check to see that the coil spring retainer is not
deformed.

3. Check to see that the coil spring has not lost
tension.
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Fig. 7A—16 Front clutch assembly

1. Piston 6. Inner plate

2. Front clutch drum 7. Snap ring

3. Outer plate 8. Spring retainer
4. Snap ring 9. Coil spring

5. Retaining plate 10. Dished plate

49 8000 025

Fig. 7A—17 Removing snap ring

Fig. 7A—18 Blowing out piston

4. Check to see that the seal around the piston and
the “O” ring inside the clutch drum are not damaged.
5. If defective parts are found, replace them with
new ones.

To Reassemble

1. All parts are smeared with converter oil and re-
assembled in the reverse sequence of the disassembly.

2. Measure the clearance between the snap ring and
retaining plate with a thickness gauge after reassembly
and selectively use a retaining plate to provide the
standard clearance 1.0 ~ 1.5 mm (0.039 ~ 0.059 in).

Fig. 7A—19 Measuring clearance

Note :
To adjust above clearance, the retaining plate comes
in the following six thicknesses.

7.2mm (0.283in), 7.4 mm (0.291 in)

7.6 mm (0.299 in), 7.8 mm (0.307 in)

8.0mm (0.315in), 8.2mm (0.323 in)

3. Install the front clutch assembly to the oil pump.
Blow compressed air into the oil hole as shown in
Fig. 7A—20 and check the clutch operation.

Fig. 7A—20 Testing front clutch

7A—G-3. Rear Clutch Assembly

To Remove

1. Remove the snap ring, retaining plate, outer plates,
inner plates and dished plate in the same procedure
as for the front clutch assembly.

2. Remove the coil spring retainer snap ring by the
use of the clutch spring compressor (49 0378 375).
Then remove the coil spring retainer and 10 coil
springs.

3. Remove the piston by blowing compressed air into
the oil hole.

To Inspect

1. Make the same inspection as for the front clutch

7A : 12
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Fig. 7A—21 Blowing out piston

assembly and replace any defective parts with new
ones.

To Reassemble

1. All parts are reassembled with converter oil smeared
in the reverse sequence of the disassembly, as in the
case of the front clutch.

2. After reassembly, check to see that the clearance
between the snap ring and retaining plate is within
the standard range of 1.0 ~ 1.5 mm (0.039 ~ 0.059 in).

Fig. 7A—22 Measuring clearance

3. Install the rear clutch assembly to the oil pump
and check the clutch operation by blowing compressed
air into the oil hole as shown in Fig. 7A—23.

Fig. 7A—23 Testing rear clutch
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Fig. 7A—24 Rear clutch assembly

1. Piston 6. Inner plate

2. Rear clutch drum 7. Snap ring

3. Outer plate 8. Spring retainer
4. Snap ring 9. Coil spring

5. Retaining plate 10. Dished plate

7A—G—4. Low and Reverse Brake Assembly

Fig. 7A—25 Low & reverse brake

1. Snap ring 7. Bolt
2. Retaining plate 8. Snap ring
3. Friction plate 9. Piston return spring
4. Steel plate 10. Spring ring
5. Dished plate 11. Piston
6. Inner race
To Remove

1. Remove the snap ring of the low and reverse
brake. Remove the retaining plate, friction plates,
steel plates and dished plate.

2. The inner race of the one-way clutch is tightened
with 8 bolts from the rear of the case. Loosen and
remove all the bolts using the hex-head extension
(49 0378 346), then remove the inner race, snap
ring, piston return spring and ring.

3. Remove the piston by blowing compressed air into
the low and reverse brake oil hole located at the
rear of the transmission case.

To Inspect
1. Check the friction and steel plates for worn or
damaged facing.
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Fig. 7A—26 Blowing out piston

2. Check to see that the piston return spring has not
lost tension.

3. Check to see that there is no deformation on the
snap ring (stopper) for piston return spring, attached
on the one-way clutch inner race.

4. Check to see that the seal rubber on the inside
and outside of the piston are not damaged.

5. If any defective part is found, replace with new
one.

To Reassemble

1. Lubricate the piston with converter oil and install
it into the transmission case.

2. Install the return spring support ring, return spring,
snap ring and one-way clutch inner race on the piston
in this order. Then tighten the inner race, from rear
of the case, with eight bolts by using the hex-head
extension (49 8000 040) to a specified torque of
1.3 ~ 1.8 m-kg (9 ~ 13 ft-Ib).

Fig. 7A—27 Tightening inner race

3. Reassemble the dished plate, steel plates, friction
plates and retaining plate in the reverse order, smear-
ing each with converter oil. Then fit the snap ring.
4. After reassembly, measure the clearance between
the snap ring and retaining plate and select the re-
taining plate to provide a standard clearance of 0.8
~ 1.05mm (0.031 ~ 0.041 in).

Note :
To adjust above clearance the retaining plate is avail-
able in the following six thicknesses.

11.8mm (0.466in), 12.0mm (0.472 in),
122 mm (0480in), 12.4 mm (0.488in),
12.6 mm (0.496in), 12.8 mm (0.504 in)

Fig. 7A—28 Measuring clearance :
5. Check the operation of the low and reverse brake
by blowing air into the oil hole as shown in Fig.
7TA-26.

7A—G—-5. Band Servo

Fig. 7A—29 Cross-sectional of servo

1. Release pressure 6. Retainer
2. Return spring 7. Cover
3. Piston stem 8. Washer
4. Apply pressure 9. Adjust nut
5. Transmission case 10. Piston

To Remove

1. Loosen and remove three bolts that attach the
band servo retainer to the transmission case, and
remove the band servo retainer together with the
servo piston. Take out the return spring. If the
servo retainer is difficult to disconnect from the case,
it can be readily removed by blowing air into the
oil hole on the piston release side.

2. Blow compressed air into the oil hole on the apply
side of the servo piston to remove the piston from
the retainer.

7A : 14



Fig. 7A—30 Band servo
1. Retainer 4. Adjust nut
2. Piston 5. Washer
3. Return spring 6. Piston stem

Fig. 7A—31 Blowing out piston

To Inspect

1. Check to see that two “O” rings on the servo
retainer and the seal rubber on the servo piston are
not damaged.

2. Check to see that there are no damages on the
servo retainer, piston, piston stem and the portion of
transmission case where those parts are fitted.

3. Check the return spring for decline or deformation.
4. Check the brake band lining for wear or damages.

% i 7

Fig. 7A—32 Checking band servo (1)
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To Reassemble

1. Apply converter oil on all parts and reinstall them
in the reverse order of disassembly.

2. Blow compressed air into the oil hole on the servo
piston apply side to make sure that the piston operates
properly, as in Fig. 7A—32.

3. Back off the three attaching bolts slightly and
uniformly, and apply compressed air into the oil hole
on the servo piston release side, as in Fig. 7A—33.
If the retainer rises by the extent of bolt backing off,
the piston operation on release is normal. Tightening
torque of the servo retainer is 0.5 ~ 0.7 m-kg (3.6
~ 5.1 ft-lb).

Fig. 7A—33 Checking band servo (2)

7A—G—6. Governor Valve Assembly

To control valve
(Governor pressure)

Fr(_)m control valve
(Line pressure)

Fig. 7A—34 Cross-sectional view of governor
1. Primary valve 4. Governor valve body
2. Qil distributor 5. Secondary valve
3. Output shaft

To Remove

1. Loosen and remove four bolts that attach the gov-
ernor. Remove the governor from the oil distributor.
2. Remove the secondary governor retainer plate.
Then remove the spring and secondary governor valve
from the body.

3. Remove the primary governor valve in the same
procedure as for the secondary, if primary governor
is to be disassembled for any purpose.
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Fig. 7A—35 Governor valve

1. Oil distributor 5. Primary valve
2. Secondary valve 6. Spring
3. Spring 7. Retainer plate
4. Valve body

To Inspect

1. Check the valve and the body to see that there is
nothing that may cause valve sticking or catching.

2. Check to see that the spring has not lost tension
and the retainer plates are not deformed.

3. Check the side clearance between the sealing and
gloove as shown in Fig. 7A—36. The standard clear-
ance is 0.04 ~ 0.16 mm (0.002 ~ 0.006 in). When
disassembling the seal ring, squeeze it up so that its
joint will rise above the groove, and disconnect the
joint.

— Side clearance
; /
s
Seal ring

Fig. 7A—36 Clearance of oil seal ring

To Reassemble

1. Lubricate all parts with converter oil and reinstall
them in the reverse order of disassembly so as not
to confuse primary with secondary. After reassembly,
make sure that the governor spring is straight and
there is no catch in the governor valve movement.

2. Tighten the governor to the oil distributor with
four bolts to a standard torque of 0.50 ~ 0.70 m-kg
(3.6 ~ 5.1 ft-Ib).

3. To determine if secondary governor is in good
condition, blow air under light pressure into line
pressure hole in Fig. 7A—34 to listen for noise like
a model plane.

7A—-G-7. Oil Pump Assembly

To Remove

1. Disconnect the pump cover from the pump housing
by loosening five bolts that attach them.

2. Take out the inner gear and the outer gear from
the pump housing. At the same time, put a sign
indicating the installing side with quick-dry ink or
something and not with a punch, to avoid erroneous
assembly.

To Inspect

I. Check to see that tooth faces of the inner and
outer gears are not damaged or worn.

2. Check the side play of the inner (or outer) gear
by using a straight edge and thickness gauge as in
Fig. 7A-37. The standard value is 0.02 ~ 0.04 mm
(0.001 ~ 0.002 in). If the clearance exceeds 0.08 mm
(0.003 in), replace the gears with those selected from
the three kinds. Make sure that the inner and outer
gears are replaced as a set.

Fig. 7A—37 Measuring clearance (1)

3. Check the clearance between the outer gear teeth
and crescent. The standard value is 0.14 ~ 0.21 mm
(0.006 ~ 0.008 in). If the clearance exceeds 0.25 mm
(0.010 in), replace the gears.

Fig. 7A—38 Measuring clearance (2)

4. Check the clearance between the outer gear and
the housing. The standard value is 0.05 ~ 0.20 mm
(0.002 ~ 0.008 in). If the clearance exceeds 0.25 mm
(0.010 in), replace the gears as a set.

7A : 16
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Fig. 7A—39 Measuring clearance (3)

5. Check to see that the seal rubber attached on the
pump housing periphery is not damaged.

6. Check to see that the oil seal lip is not damaged
and the spring has not lost tension.

7. Check to see that the seal rings of oil feed grooves
for the front and rear clutches are not damaged or
lost tension. Measure the side clearance of the seal
ring. The standard value is 0.04 ~ 0.16 mm (0.002
~ 0.006 in). When replacing seal ring refer to par.
TA—-G—6.

8. Check to see that the pump housing and the cover
are not damaged.

9. If any defective part is found, replace with new
one.

To Reassemble

1. Fix the pump housing to the oil pump assembling
gauge (49 2113 025A) and fit the inner gear and outer
gear in the pump housing as were installed in original.
Then fit the pump cover and tighten it temporarily
with five bolts.

2. Set the runout of pump cover within 0.07 mm
(0.0028 in) total indicator reading by tapping the
cover with a plastic hammer.

Fig. 7A—40 Checking runout of pump cover

3. Tighten the bolts finally with specified torque of
0.6 ~ 0.8 m-kg (4.3 ~ 5.8 ft-Ib).

7A—G—8. Control Valve Assembly

The control valves are composed of the most accurate
of the automatic transmission parts and so particular
care must be paid in disassembly and reassembly.
Also, since a number of similar parts are used, they
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must be arranged in the order of disassembly to
facilitate reassembly.

To Remove

1. Loosen and remove the bolts and nut, that attach
the oil strainer, and remove the oil strainer. In
loosening the 8 mm bolt, a box wrench should be
used as much as possible although a screw driver can
be used.

2. Disconnect the lower valve body, separate plate
and upper valve body by removing the attaching bolts.
When taking out the separate plate, be careful not to
lose the orifice check valves and springs in the lower
valve body.

Fig. 7A—41 Removing separate plate

3. Take out the manual valve.

4. Remove the side plate “A”, then take out the
1-2 shift valve with spring, the 2—3 shift valve with
spring, the 2—3 shift plug and the pressure modifier
valve with spring.

5. Remove the side plate “B”, then take out the
solenoid downshift valve with spring, the throttle
back-up valve with spring, the vacuum throttle valve
and the 2—3 timing valve with spring.

6. Remove the side plate “D”, then take out the
pressure regulator plug sleeve, pressure regulator plug,
spring seat, spring, pressure regulator valve and second
lock valve with spring.

To Inspect

1. Check each valve for anything that might cause
sticking.

2. Check to see that valve springs and check valve
springs have not lost tension.

3. Check to see that the oil strainer is not damaged.
4. Check for possible abnormal oil passage develop-
ing on the separate plate.

5. Check for possible damages or other abnormalities
in the oil passages of valve body.

6. If any defective part is found, replace with new
one.

To Reassemble

1. Reassemble in the reverse order to disassembly
paying special attention to the following points :

a. Install small valves and springs by referring to the
components parts of control valve Fig. 7A—42.

b. Lubricate all valves and springs with converter oil
before installing.



7A

¥

Fy

Fig. 7A—42 Component parts of control valve

1. Side plate “D” 7. 2-3 timing valve 13. 2-3 shift plug
2. Plug sleeve 8. Vacuum throttle valve 14. 2-3 shift valve
3. Regulator pressure plug 9. Side plate “B” 15. Side plate “A”
4. Spring seat 10. Throttle back-up valve 16. Upper valve body
5. Regulator pressure valve 11. Down-shift valve 17. Manual valve

6. Second lock valve 12. Modifier valve 18. 1-2 shift valve

c. If there is any valve that is difficult to insert, do
not force it in but give it a light, straight push.
d. Make sure that the followings are strictly tightened
to 0.25 ~ 0.35 m-kg (1.8 ~ 2.5 ft-Ib).

Side plate to valve body

Lower valve body to upper valve body

Oil strainer to lower valve body

7A—G—9. Bearing and Bearing Race

Check each bearing and bearing race after cleaning
carefully. Also check to see that the mating parts
of each bearing and bearing race are not damaged.
If any defective part is found, replace it.

7A—G—-10. Other Component Parts

Check to see by sight that the following parts are
not damaged. Disassembly, if indicated, should be
made in the procedure below.

a. Front planet carrier assembly, rear planet carrier
assembly, input shaft and output shaft

The planetary carrier cannot be divided into its in-

dividual components.

If any part or component is defective, replace the

carrier as a unit.

Check the clearance between pinion washer and
planetary carrier with a feeler.

The standard clearance is 0.20 ~ 0.70 mm (0.008 ~
0.027 in).

Cleararnice

Fig. 7A—43 Clearance of planetary gear

If the clearance exceeds 0.80 mm (0.031 in), replace
with new one.
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b. Shell and sun gear assembly
Remove the snap rings and draw out the sun gear
from the connecting shell.

c. Internal drive flange assembly
Remove the snap ring and disconnect the flange from
the internal gear.

d. Connecting drum assembly

The operation of the one-way clutch can be checked
by assuring that the connecting drum assembly (or
outer race) turns clockwise and not counter-clockwise,
before removing the connecting drum assembly from
the case. See 7A—F “DISASSEMBLY OF TRANS-
MISSION COMPLETE”-20.

Draw out the one-way clutch by removing the snap
ring from each end. Remove the outer race snap
ring and draw out the outer race rearward from the
drum.

After disassembly, check to see that the one-way
clutch is not damaged. Check at the same time
whether there is any damage on the contacting sur-
face of the outer race or inner race.

Fig. 7A—44 One-way clutch

When installing the one-way clutch, make sure that
it is fitted with the arrow mark “—” on the front
of vehicle.

Fig. 7A—45 Mark on the one-way clutch

e. Manual control system and parking lock system
Removal and disassembly of these parts are omitted.
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7A—H. REASSEMBLY OF TRANSMISSION
Reassembling the major component parts on the
transmission case are described below.

Install them in the procedure reverse to that of 7A—F
“DISASSEMBLY OF TRANSMISSION” and make
sure to lubricate each with converter oil before in-
stallation. All gaskets must be replaced with new
ones. As to various component parts, refer to 7A—G
“OVERHAUL OF MAIN COMPONENTS”.

1. Install the low and reverse brake assembly on the
transmission case. (7A—G—4)

2. Turn clockwise and push in the connecting drum
assembly, engaging it with the friction plates.

3. Mount the needle bearing for the front face of
the oil distributor assembly on the transmission case
side and the bearing race on the front face of the
oil distributor assembly. Then install the oil distri-
butor assembly with governor to the case, taking care
not to damage the seal rings.

4. Install the output shaft.

5. Install the lock ball, speedometer drive gear and
snap ring to the output shaft from the rear end of
the output shaft.

6. Mount the needle bearings on the front and rear
faces of the internal drive flange, fit the flange on
the output shaft and lock it with the snap ring.

7. Mount the bearing race on the rear face of the
rear planet carrier and the needle bearing on its front
face. Fit the rear planet carrier into the internal
drive flange, and lock the carrier by placing the snap
ring on the connecting drum.

8. Install the band servo on the case. (7A—G—5)

9. Mount the needle bearing on the rear face of the
rear clutch hub and the bearing race on the front
face of the front planet carrier. Assemble the rear
clutch hub and the planet carrier, and install its
assembly on the sun gear and connecting shell.

10. Put the above assembly with the rear clutch hub
side facing upward. Mount the needle bearing on
the front face of the rear clutch hub and the bearing
race on the rear face of the rear clutch assembly, and
install the rear clutch assembly downward on the
rear clutch hub. In doing so, tum it a little so that
the teeth of the clutch plates may come into en-
gagement with the clutch hub spline.

11. Install the front clutch assembly into the rear
one as in the case of the rear clutch assembly.

12. Install the assembly including the connecting shell,
front clutch, rear clutch and front planet carrier into
the transmission case.

13. Install the brake band on the front clutch drum.
14. Install the anchor blot to the transmission case
and tighten it to 5.6 ~ 8.2m-kg (41 ~ 59 ft-b).
15. Install the band strut between the piston stem
and the brake band.

16. Set the front clutch thrust washer, which adjusts
the end play of the front clutch drum, on the rear
face of the oil pump cover assembly, and also set the
bearing race, which adjusts the total end play, on the
rear end of the oil pump cover. Apply some amount
of vaseline to prevent bearing race falling.

Install the oil pump assembly with gasket to the
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Fig. 7A—46 Assembling clutches

transmission case. Then install and tighten the con-
verter housing onto the transmission case with six
bolts to 45 ~ 55 m-kg (33 ~ 39 ft-lb). Insert the
input shaft.

Note :

Above two end plays should be checked after the
oil pump is properly installed and adjusted following
17 and 18.

17. Push the front clutch drum back and forth and
insert a thickness gauge in the clearance between the
front clutch drum and connecting shell in order to
measure the end play between the rear face of the
oil pump cover and the front face of the front clutch
drum. Select a thrust washer from the following
seven washers to adjust the clearance to specified 0.5
~ 0.8 mm (0.020 ~ 0.031 in).

1.50 mm (0.059 in),

1.90 mm (0.075 in),

2.30 mm (0.091 in),

2.70 mm (0.106 in)

1.70 mm (0.067 in),
2.10 mm (0.083 in),
2.50 mm (0.098 in),

Fig. 7A—47 Checking end play

18. In measuring the total end play, apply the dial
gauge on the tip of the input shaft and move the
connecting shell fore and aft, and read the needle
vibration. The standard clearance is 0.25 ~ 0.50 mm
(0.010 ~ 0.020in). Adjust end play by selecting a
proper race in the followings.

1.20 mm (0.047 in),
1.60 mm (0.063 in),
2.00 mm (0.079 in),

1.40 mm (0.055 in),
1.80 mm (0.071 in),
2.20 mm (0.087 in)

" "
Front clutch Total end play

drum end play

Fig. 7A—49 End plays

19. Tighten the stem of the servo piston to a torque
of 1.2 ~ 1.5m-kg (9 ~ 11 ftdb). Then loosen it
by two turns and lock with the lock nut to a tighten-
ing torque of 3.0 ~ 4.0 mkg (22 ~ 29 ft-Ib).

Install and tighten the band servo cover to the retainer.

20. Push in the manual shaft into the case with
manual plate, washer and nut and tighten the nut.
Then mount the parking lever and parking rod.
21. Install the range select lever to the manual shaft
with the washer and nut then tighten the nut.

7A : 20
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22. Install the control valve assembly onto the trans-
mission case with nine bolts to a specified tightening
torque of 0.55 ~ 0.75 m-kg (4.0 ~ 54 ft-Ib).

23. Install the downshift solenoid with “O” ring.
Install the vacuum diaphragm unit with vacuum dia-
phragm rod and “O” ring. Then tighten the down-
shift solenoid and vacuum diaphragm unit by hand.
If the valve body, transmission case or rod were
replaced, measure the distance “L” in the condition
of the valve fully compressed and select adequate
diaphragm rod according to the table below.

Measurement “L” Diaphragm rod

Under 27.2 mm (1.071 in) 29.0 mm (1.140in)

27.3~27.7mm (1.075 ~1.091 in) 29.5 mm (1.160 in)

27.8 ~28.2mm (1.095~1.110 in) 30.0 mm (1.180 in)
28.3 ~28.7mm (1.114 ~1.130in) 30.5 mm (1.200 in)
Over 28.8 mm (1.134 in) 31.0 mm (1.220 in)

24. Install the oil pan together with the gasket to

)
2

-

Fig. 7A—51 Vacuum throttle valve

a tightening torque of 0.50 ~ 0.70 m-kg (3.6 ~ 5.0
ft-lb).

25. Install the spacer, return spring and parking pawl
on the shaft. Fit the rear end of the parking rod
between the two steel balls in the supporter, then
install the extension housing onto the case. Tighten
the bolts to a specified torque of 2.0 ~ 2.5 m-kg
(15 ~ 18 ft-lb).

®

Fig. 7A—52 Main components of transmission
11.
12.
13.
14.
15.

1. Troque converter 6. Front clutch assembly

2. Converter housing 7. Rear clutch assembly

3. Case 8. Rear clutch hub assembly
4. Extension housing 9

5

. Oil pump assembly 10. Shell & sun gear assembly

7A : 21

. Front planet carrier assembly

Rear planet carrier assembly 16. Servo piston assembly

Drive flange assembly 17. Oil pan

Low & reverse brake assembly 18. Control valve assembly
Input shaft 19. Governor valve assembly
Brake band and output shaft
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Fig. 7A—53 Installing extension housing

7A—I1. INSTALLATION AND ADJUSTMENT OF
TRANSMISSION

1. Before installing the transmission, measure the run-
out of the torque converter drive plate with a dial
gauge. The runout must be within 0.3 mm (0.012
in). In case the runout exceeds 0.5 mm (0.020 in),
replace the drive plate.

2. When combining the converter with oil pump, check
whether they are rightly combined with each other
by measuring the distance shown in Fig. 7A—54. The
distance is approximately 19.5 mm (0.78 in). If there
is great difference in the measurement, the converter
should be rightly combined again.

19.5mm(0.78in)

Fig. 7A—54 Checking torque converter fit

3. Installation procedure for the transmission is reverse
to the removing procedure, referring to “REMOVAL
OF TRANSMISSION” in 7A—E. In tightening the
torque converter and the drive plate, temporarily
tighten four bolts first, then lock the drive plate
by applying the wrench to the drive pulley lock bolt.
And tighten the four bolts to a specified torque of
3.7 ~ 55 m-kg (27 ~ 40 ft-lb). In case of confirm-
ing the tightening torque accurately, it is recommend-
able to proceed as follows:

Install a torque wrench to the hole in the center of
the special wrench (49 0877 435), and tighten the
bolt until the reading on the torque wrench comes
to the value to be obtained by the undermentioned
formula.

“L” indicates the effective length of the torque
wrench. In the case of the torque wrench expressed
in the mkg unit, measure the “L” in terms of cm,
and substitute the value (for example, 30 in case of
30 cm) into formula (1). In the case of the ft-Ib
torque wrench, on the other hand, measure the “L”
in the inch unit, and substitute the value into for-

mula (2). The prescribed tightening torque will thus
be obtained.

L . m-k
10+L

Fd

_\
. 49 0877 435 g A
""~ ; \ - g

Fig. 7A—56 Tightening torque converter

4. When the installation is finished, rotate the torque

converter and check to see that there is no interference

in the transmission. Then make the following check:

(1) Fill converter oil. The converter, when empty,
can hold 6.2 liters (13.1 U.S. pints, 10.9 Imp.
pints, 6.6 U.S. quarts). (7JA—B—1)

(2) Check and regulate the manual linkage. (7A—B—4)

(3) Check and regulate the inhibitor switch. (7A—B—6)

(4) Check and regulate the engine idling. (7A—B-2)
Apply the hand brake. With the engine idling,
place the manual lever in “N”, “D”, “27”, “1”
and “R”, and check to see that there is a slight
shock of the transmission.

(5) Confirm the operation of the kick-down switch
and downshaft solenoid. (7A—B—3)

(6) Check the oil level again.

5. When checking and regulating are over, conduct

stall test, road test and hydraulic test referring to

diagnostic test items (7A—C) in order to make sure

that the transmission works normally.

7A : 22
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SERVICE SPECIAL TOOLS

Oil pressure gauge set
Oil pressure gauge
Rubber hose

Joint pipe

Hose adaptor

Hose adaptor

Oil pump puller
Snap ring remover
Snap ring remover
Torque driver

CUNAWNO QO T —

Hexagon wrench
Spinner handle
Hex-head extension

—

11. Special wrench

12. Oil pump assembling gauge

7A:23

Transmission case stand

Clutch spring compressor

Fig. 7A—57 Automatic transmission service tools set
It is essential that the service special tools in this manual must be absolutely utilized in performing the various
operations of trouble shooting, disassembling and assembling of the R3A type automatic transmission.

49
49
49
49
49
49
49
49
49
49
49

49
49

49
49

49

49

0378
8000
0378
0378
0378
0378
0378
0378
8000
8000
8000

0378
8000

8000
0378

0877

2113

400
001
401
402
403
404
320
390
015
025
021

375
031

035
346

435

025A

Use for checking hydraulic pressure

This is included in the oil pressure gauge set (49 0378 400)
— do f—
Use for
Use for
Use for

setting transmission

removing oil pump

removing or installing snap ring

Use for removing or installing snap ring

Use for tightening in accurate torque

Max. torque 1.1 m-kg (95 Ib-in)

Use for assembling or disassembling front and rear clutch
Use for disassembling and assembling control valve

Use for disassembling and assembling control valve

Use for removing and installing one-way clutch inner race
with torque wrench. Drive angle 1/2” square and 5 mm
(across flat width)

A tool used for removing the bolt that attaches the drive-
plate to the torque converter

Use for centering oil pump
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DESCRIPTION

The propeller shaft assembly consists of the tubular
piece of steel, universal joints and yokes. The rear
end of the propeller shaft is attached to the com-
panion 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 shaft whenever the rear axle moves
up and down. 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. Mark the companion flange of the rear axle and
the propeller shaft so they can be reinstalled in
their original position.

3. Remove the bolts that attach the propeller shaft
to the companion flange of the rear axle.

4. Lower the rear of the shaft and slide rearward.
5. Install the main shaft holder (Part No. 49 0259
440) into the extension housing to prevent lubricant
from running out of the housing.

Fig. 8—2 Installing main shaft holder

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 (0.016 in) at any one point.
2. Check the shaft for dynamic unbalance. If it
is more than 15 cm-g (0.21 in-0z) at 4,000 rpm,
correct or replace it. Excessive unbalance of the
shaft causes vibration and noise.

propeller shaft run-out

Fig. 8—4 Propeller shaft
components

1. Propeller shaft

2. Yoke

3. Snap ring

4. Universal joint set
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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.

8—A-3. Installing Propeller Shaft
Follow the removal procedures in the reverse order.

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.

3. Remove the snap rings that secure the bearings
in the yoke.

4. Position the universal joint replacer (Part No. 49
0259 460A) as shown in Fig.8—5 and screw in
the center bolt until the bearing cup protrudes ap-
proximately 8 mm (0.32in) out of the yoke.

49 0259 460A

Fig. 8—=5 Removing bearing cup

5. Loosen the center bolt and install the spacer
between the yoke and the spider as shown in Fig. 8—6.

Fig. 8—6 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. 8-7.

Fig. 8—7 Removing yoke and spider assembly

9. Position the replacer on the yoke as shown in
Fig. 8—8 and remove the bearing cup in the same
manner.

w—

Fig. 8—8 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

Fig. 8—9 Measuring spider diameter
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of the spider exceeds 0.2 mm (0.0079 in), replace with
a new one. The standard diameter is 14.72 mm
(0.5795 in).

Note:
The spider and bearing cup are serviced as an assembly
only.

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 needle 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.

3. Install the bearing cup assembly onto the other
end of the bearing cup bore on the yoke.

{

Fig. 8—10 Installing bearing cﬁp assembly

Using the replacer (Part No. 49 0259 460A), press
the bearing cup assembly into the yoke while guiding
the spider into the bearing cup assembly until the snap
ring can be installed.

49 0259 460A

Fig. 8—11 Pressing bearing cup

4. Select the snap ring to obtain minimum play and
install the same-thickness snap rings to secure the
bearing cups in the yoke.

Note:
Use the same-thickness snap rings for both sides.

Fig. 8-12 Installing sap ring

Check the spider by moving it. If the spider is too
tight, disassemble and detect the fault.

The snap rings are available in the following thick-
nesses:

1.22 (0.0480 in)
1.24 (0.0488 in)
1.26 (0.0496 in)
1.28 (0.0504 in)
1.30 (0.0512 in)

1.32 (0.0520 in)
1.34 (0.0528 in)
1.36 (0.0535 in)
1.38 (0.0543 in)

S. Install the yoke and spider assembly onto the
propeller shaft.

6. Install the bearing cup assembly and snap ring as
instructed above.

Fig. 8—13 Installing bearing cup

7. Install the propeller shaft, as described in Par.
8—A-3 on Page 8-2. :

SPECIAL TOOLS

49 0259 440 Main shaft holder

49 0259 460A Universal joint replacer —|
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