O MAZUA RX-d




WORKSHOP
MANUAL B

SECTION INDEX

Name Section

Engine

OMAZOA RX-3 oo

Cooling System

E NGI NE Electrical System

|
2
3
Fuel System | 4
5
T

Technical Data

TO'O Koﬁ'o [ﬂ.LTn NOVEMBER, 1971

HIROSHIMA, JAPAN



DESCRIPTION

1-B.

1-A—].

1-A-3.

ENGINE

1-A. ON CAR SERVICE

Eccentric Shaft Front Oil
Seal

. Removing of eccentric shaft

front oil seal ..ccoeiceiieiraenennn,

. Installing of eccentric shaft

front oil seal .ocovvievrvvcinens
Front Cover and Bearing
Housing ......coccviivmeniiinciennn

. Removing of front cover and

bearing housing .........

. Checking of front cover and

bearing housing ..........

. Installing of front cover and

bearing housing ......coceereneen.
Eccentric Shaft Rear Oil
Seal ..iiiiina

a. Replacing of eccenmc shaft
rear 0il seal ....oceiiiiiicinnenn,
MAJOR SERVICE ......coveiecceen -
1-B-1. Engine Removal ...................
1-B—2. Engine Disassembly .......c.c....
1-B—3. Engine Inspection and

a.
b.

c’

('DQ-

T e e

1.

Repair oo
Inspecting of front housing....
Inspecting of front stationay
gear and main bearing
Inspecting of intermediate

housing ..o
. Inspecting of rear housmg ......
. Inspecting of rear stationary
gear and main bearing ..........
Inspecting of rotor housing....
Inspecting of rotor ..............

. Inspecting of rotor bearing ...

Inspecting of oil seal in 1otor....
Inspecting of apex seal .........

. Inspecting of side seal ...........

Inspecting of corner seal ......

12

113
;13

113
: 14
;15
15
17
;18
19
: 19

m. Inspecting of each seal
Spring .......... |
n. Inspectmg of eccentrlc
shaft . . e 1
0. Inspectmg of needle bear-
INE ittt ecececc s ssieiaas o 1
1-B-4. Engine Assembly ... 1
a. Installing of oil seal .......... 1
b. Installing of each seal ............ 1
¢. Installing of rear rotor.......... 1
d. Installing of eccentric shaft.... 1
e. Installing of rear rotor
housing .. S |
f. Installing of seals .................. 1
g. Installing of intermediate
housing ..coeveerieeie e 1
h. Installing of front rotor and
front rotor housing ............... 1
i. Installing of front housing......
j. Tightening of tension bolts ...,
k. Installing of flywheel ...........
1. Adjusting of eccentric shaft
end play ..o, 1
m. Installing of front cover and
eccentric shaft pulley ........... 1
n. Installing of clutch cover
aSSEIMBLY eveereieeee e 1
0. Installing of oil strainer and
oil pan ... -
p. Installing of d1str1butors 1
q. Installing of water pump and
engine mounting bracket ...... 1
1. Installing of alternator............ 1
s. Installing of intake manifold
and carburetor ......ciieeeenne 1
t. Installing of exhaust mani-
fold .o SRR |
1-B--5. Engme Insta]lauon ................ 1
.1

SPECIAL TOOLS .

— b

: 20
. 20

1 21
1 21
: 21
22
: 22
0 23

23
- 23

;23
;24
;24
;24
;24
: 24
: 25
1 25

1 26
;26

27
;27

: 27
227

;27
. 28



e GHE

(o
@
L]
an
@
a3
b
&

1

o

P o )

@@7

7
| =i

967)

&@®

& @

o e e e = —
WP O D W ONE NSNS W T

ig. 1—=1 Engine cross section (1)
. Thermosiat cover
. Thermostal

. Gaskel

Water pump casing

. Water ithermomerer unit

. Front housing

. Waler pump body
. Waler pump pulley
. Gaskel

. Gaskel

. Dowel pin

. Bearing housing

. Needle bearing

. Spacer

. Qil pump drive chain

. Oil pump drive sprocket
. Distributor drive gear
. Thrust plate

. Eccentric shall frent oil seal

. Eccentric shall pulley

. Fronl slalionary gear

- Spacer

. Eccentric shalt pulley bolt

. Qil thrower

. Fan drive

. Frerl cover

. Qil pump driven sprocket

. Oil pump rotor

. Key

. Ou pump body

. Qil pump drive sprockel nul

- 0il pump middle plate
altaching screw

. Cooling fan

. 01l pan
. Oil strainer
. Qil Tiner

. Fronl roler housing
- Interinediate housing
. Oil filter cover

. Rear rolor lhousing
. 0" r1ing

. Tubular dowel

. 0" ring
. Scaling rubber (outer)

. Rear housing

. Apex seal

. Apex seal spring

. Sealing rubber (Inner)

. Corner seal spring

. Corner seal

. Rsgar rofor

. Ol seal (Outer)

. Oil seal (Inner)

. Flywheel

. Rear rotor bearing

. Eceentric shalt

. Rear sialionary gear

. Eccentric shafl rear oil seal
. Main bearing

. Key

- Flywheel nat

. Meedie bearing

. MO ring

. Grease seal

. Lock washer (Flywlheel nul)
. 0" ring (Inner oil seal)
. O ring (Outer oil seal
. Side seal (Inner)

. Side seal {Quter)

. Oil sea! spring {lnner}

. Oil seal spring (Gurter)

. Sealing washer
- Tension boil



@66@

|

®)

?@@9@@6@@0@00@@0

Vg

® 9 ®®

R

. Engine hanger bracket
. Oil filler cap

. Trailing distributor

. Leading distributor

. Dipstick gauge

“O” ring
Rotor housing
uO” Ilﬂg

Tubular dowel

10.
11.
12.
13.
14.
15.
16.
17.
18.

Fig. 1—2 Engine cross section (2)

Sealing rubber (Quter)
Sealing rubber (Inner)
Spark plug

Apex seal spring
Corner seal

Apex seal

Roter

Side seal (Inner)

Side seai (Outer)

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

Pressure regulator
Coolant drain plug
O1l filter

Qil drain plug

Air ecleaner
Alternator
Carburetor

Gasket

Insulator

28.
29.
30.
31
32
33,
34,
35.

Carburetor tray
Intake manifold
Drain pipe

Air hose

Gasket

Hot air duct
Exhaust manifold
Gasket




@f

W\

w=lwe

]
L,

~ N n B W

Trailing distributor

Leading distributor

Trailing distributor socket
Distributor shaft

. Distributor drive gear

. Eccentric shaft

. Metering oil pump driven gear

Fig. 1-3 Engine cross section (3)
a.
9.
10.
11.
12.
13.
14.

Metering oil pump shaft
Qil pump outer rotor
Metering oil pump

Oil pump inner rotor
Oil pump body

Oil strainer

Qil pan

15.
16.
17.
18.
19.

Leading distributor socket
Ojl pump chain

0Qil pump chain adjuster
Pressure regulator

Spring




1

DESCRIPTION

RX-3 is mounted with a Z-rotor type rotary engine
of Toyo Kogyo’s unique design. Its single chamber
capacity is 491 cc (30.0 cu. in) and the compression
ratio is 94 : 1.

The main component parts of the rotary engine
are entirely different from those of the conventional
reciprocating engine. The rotor which correspond to
the piston of the reciprocating engine makes a rotary
motion due to the explosion pressure occurring in
the chamber formed by the rotor housing and side
housings which correspond to the cylinder of the
reciprocating engine. This rotary motion of the rotor
is converted into the rotary motion of the eccentric
shaft, thereby producing the output.

1-A. ON CAR SERVICE
1-A—1. Eccentric Shaft Front Qil Seal

a. Removing of eccentric shaft front oil seal

1. Remove the screws and bolts attaching the radiator
shroud, and remove the radiator shroud.

2. Remove the bolts that attach the cooling fan

drive assembly onto the eccentric shaft pulley and -

remove the fan drive assembly.

3. Loosen the V-belt adjusting bar bolt and remove
the V-belt.

4. Jock the flywheel from the service hole on the
clutch housing with a suitable tocl and remove the
eccentric shaft pulley bolt. Then, remove the pulley.

Fig. 1-4 Removing of eccentric shaft pulley

5. Remove the oil seal from the front cover with a
suitable tool.

b. Installing of eccentric shaft front oil seal
Follow the removal procedures in the reverse order.

Mote :
(2) Before installing the oil seal, apply lubricant onto
the lip of the oil seal

(b} Tighten the pulley bolt to 85 m-kg (60 ft-lb}.
(c) Adiust the V-belt deflection to 15 ~ 17 mm
{0.59 ~ 0.67 in),

1—A~-2. Front Cover and Bearing Housing

a. Removing of front cover and bearing housing

1. Raise the front of the vehicle and support with
stands.

2. Remove the bolts and screws attaching the engine
under cover and remove the under cover.

3. Drain the lubricant by removing the drain plug.
After draining, reinstall the drain plug.

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

5. Remove the bolts attaching the oil strainer and
remove the oil strainer.

6. Loosen the alternator adjusting bar bolt and re-
move the V-belt.

7. Remove the distributor caps.

8. Remove the nuts securing the distributors and hift
the distributors out of the sockets.

Fig. 1-5 Removing of distributor

9. Apply identification marks onto” the distributor
sockets and front cover for convemience in reassem-
bly. Remove the nuts attaching the distributor sockets
and remove the sockets.

10. Remove the screws and nuts attaching the radia-
tor shroud and remove the shroud.

11. Remove the bolts that attach the cooling fan

Fig. 1—6 Removing of cooling fan drive assembly

1: 4
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drive assembly onto the eccentric shaft pulley and -

remove the fan drive assembly.

12. Apply a dial indicator onto the eccentric shaft pul-
ley as shown in Fig. 1-7. Move the pulley fore and
aft, and take the reading of the indicator. The end
play should be 0.04 ~ 0.07 mm (0.0016 ~ 0.0028 in).
If it is not within the limits, adjust it by means of
grinding the spacer using the emery paper on the
surface plate, or by replacing the spacer.

Fig. 1—7 Checking of eccentric shaft end play

13. Lock the flywheel from the service hole on the
clutch housing and remove the eccentric shaft pulley
bolt. Then, remove the pulley and key.

14, Disconnect the oil hose from the front cover as
shown in Fig. 1-8.

Fig. 1—8 Disconnecting of oil hose

15. Disconnect the oil tubes and connecting rod from
the metering oil pump.

16. Place a jack under the intermediate housing, pro-
tecting the housing with a block of wood.

17. Remove the nuts attaching the engine mounting
brackets and remove the brackets.

18. Remove the bolts attaching the front cover and
remove the front cover.

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

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

21. Remove the lock nut and washer for the oil pump
driven sprocket. Slide the oil pump drive sprocket
and driven sprocket together with the drive chain off

-1 8§
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Fig. 1-9 Removing of sprockets and chain

the eccentric shaft and oil pump shaft simultane-
ousty. Remove the key on the eccentric shaft.

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

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

b. Checking of front cover and hearing housing

1. Replace the needle bearings that are worn or
damaged.

2. Replace the bearing housing if there is any evi-
dence of wear or damage.

3. Replace the thrust washer and thrust plate that
are worn or darnaged.

4. Replace the distributor drive gear if worn or scored.
5. Replace the chain adjuster, oil pump sprockets
and drive chain if there is any evidence of wear
or damage.

6. Replace the front cover that is cracked or dam-
aged. Replace the oil seal in the cover if neces-
Sary.

c. Installing of front cover and bearing housing

1. Apply lubricant, and install the thrust plate and
needle bearing onto the eccentric shaft.

2. Install the bearing housing onto the shaft, tighten
the attaching bolts to 2.0 mkg (15 ftlb), and then
bend the tabs of the lock washers.

3. Install the spacer, needle bearing and thrust washer
onto the shaft and apply lubricant onto them.

Note :
Ensure that two needle bearings are placed in their
proper position at the center of the shaft.

4. Install the balance weight onto the shaft.

5. Fit the keys onto the oil pump shaft and eccen-
tric shaft. Engage the cil pump drive chain with the
driven sprocket and drive sprocket, and install the
sprockets with chain onto the eccentric shaft and
oil pump shaft simultaneously.

Note :

When installing the chain, it should be engaged to
the sprockets before installing the sprockets to the
eccentric shaft and oil pump shaft.
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6. lnstall the distributor drive pgear, spacer and oil
thrower onto the eccentric shaft.

Note:
The “F” mark on the gear must be faced to the
frent of the engine.

7. Fit the eccentric shaft pulley key onto the shaft
and install the pulley onto the shaft so that the key
way of the pulley aligns with the key. Tighten the
pulley beolt to 8.5 m-kg (60 ft-Ib).

8. Check the eccentric shaft end play with a dial
indicator. 1f the end play is not within 0.04 and
0.07 mm (0.0016 and 0.0028 in), adjust it by grinding
the spacer or replacing the spacer.

9. Remove the eccentric shaft pulley bolt and remave
the pulley.

10. Install the chain adjuster and tighten the nuts.

Fig. 1—10 Installing of chair adjuster

11. Tighten the oil pump driven sprocket nut to
35 m-kg {25 ft-lb) and bend the tab of the lock
washer.

12. Place the “O” ring on the oil passape of the
front housing.

Fig. 1-11 Placing of “O” ring

13. Position the gasket and front cover onto the
front housing and tighten the nuts to 2.0 m-kg
{15 ft-b).

Note:
Cut off the excess gasket on the front cover along
the mounting surface of the oil pan. ~

14, Secure the connecting rod to the metering oil
pump with the cotter pin and connect the oil tubes
with the metering oil pump.

15. Install the eccentric shaft pulley onto the shaft
and tighten the pulley bolt to 85 m-kg (60 ft-
1b}.

16. Place the pgasket and oil straiger on the front
housing and tighten the bolts.

17. Apply sealing agent onto the mating surfaces
of the oil pan and each housing.

18, Place the gasket and oil pan in position and
install the bolts through the stiffeners. Tighten the
bolts little by little in turn until the torque becomes
1.0 m-kg (7.0 ft-Ib) evenly.

19. Rotate the eccentric shaft until the yellow mark
on the pulley aligns with the needle on the front
cover.

Fig. 1-12 Aligning of top dead center

20. Insert the trailing distributor socket through the
gasket into the front cover so that the groove on
the drive shaft is at an inclination of about 34°
to the right against the longitudinal axis of the
engine. Tighten the nuts attaching the socket.

% - B

Fig. 1—-13 Position of distributor sockets
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21. The leading distributor socket is mounted at an
inclination of 17° against the longitudinal axis of
the engine.

22. Align the identification marks on each distri-
butor housing and driven gear.

23. Insert the trailing and leading distributors into
their respective sockets so that the tongue on the
end of the distributor shaft fits into the groove on
the drive shaft.

Note:
The marks on the distributor and front cover, “T”
and “L”, must be coincide with each other.

24. Rotate each distributor slightly in the direction
shown in Fig. 1-14 and stop it when the contact
points start to separate. Then, tighten the lock nut
for each distributor.

Fig. 1-14 Adjusting of ignition timing

25. Install the engine mounting brackets and tighten
the nuts.

26. Connect the oil hose with the front cover.

27. Install the engine under cover, and tighten the
bolts and screws.

28. Install the cooling fan drive assembly onto the
eccentric shaft pulley and tighten the bolts.

29. Install the radiator shroud and tighten the bolts.
30. Install the V-belt and adjust the belt deflection
to 15 ~ 17 mm {059 ~ 0.67 in).

31. Fill the engine with lubricant.

1-A-—3. Eccentric Shaft Rear Oil Seal

a. Replacing of eccentric shaft rear oil seal
1. Remove the clutch assembly as described in Par,

Fig. 1~15 Removing of oil seal

6A—B-1.
2. Remove the oil seal with a suitable tool, as shown
in Fig. 1-15.

3. Apply lubricant onto the lip of the oil seal and
install the oil seal using a plastic hammer, as shown
in Fig. 1-16.

x

Fig. 1-16 Installing of oil seal

4. Install the clutch assembly.

1-B. MAJOR SERVICE

1-B—1. Engine Removal

The procedures for removing the engine from the
vehicle for overhauling are as follows:

1. Remove the hood, as described in Par. 14—A—1.
2. Remove the engine under cover, and drain the
cooclant and the engine lubricant.

3. Disconnect the negative battery cable from the
battery terminal.

4. Remove the air cleaner and support bracket,

5. Disconnect the choke cable and accelerator cable
from the carburetor. :

6. Disconnect the fuel pipes from the carburetor.

7. Remove the nuts attaching the thermostat cover
and disconnect the engine earth cable from the ther-
mostat cover. After disconnecting, install the attach-
ing nuts.

Fig. 1—17 Disconnecting of cables and pipes
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8. Disconnect the vacuum hose for the power brake
unit from the intake manifold.

S. Remove the bolts attaching the radiator shroud
and remove the shroud.

10. Remove the bolts attaching the cooling fan drive
assembly onto the eccentric shaft pulley and remove
the fan drive assembly.

11. Loosen the water hose clamps, and remove the
radiator upper and lower hoses.

Fig. 1-18 Loosening of water hose clamps

12. Pull the high tension cables off the spark plugs.
13. Pull the primary wires off the distributors and
remove the distributor caps.

14. Disconnect the wires at the alternator, water
temperature gauge unit, oil pressure switch, carbu-
retor coasting richer and starting motor.

15. Disconnect the heater hoses from the engine.
16. Disconnect the oil hoses from the engine front
cover and rear housing.

Fig. 1~19 Disconnecting of oil hoses

17. Disconnect the battery positive cable from the
engine.

18. Remove the nuts attaching the clutch release
cylinder. Then, remove the release cylinder from the
clutch housing and wire it to the body to prevent
damage.

19. Disconnect the exhzust pipe from the exhaust
manifold.

2Q0. Remove the bolts and nuts securing the clutch
housing to the engine rear housing.

21. Support the transmission with a jack.

22. Remove the nuts from each engine mounting
bracket.

23. Fit a suitable lifting sling to the engine hanger
bracket on the engine rear housing. Attach the sling
to a hoist or other lifting device and take up all slack.
24. Pull the engine forward until it clears the clutch
shaft. Then, lift the engine from the vehicle. Take
care not to damage the other components.

25. Remove the nuts attaching the hot air duct onto
the exhaust manifold and remove the air duct.

26. Remove the nuts attaching the exhaust manifold,
and remove the manifold and gaskets.

B & &

Fig. 1—20 Removing of exhaust manifold

27. Mount the engine on the work stand (Part Nos,
49 0839 000, 49 0813 005 and 49 0820 006).

1-B—2. Engine Disassembly B

Engine disassembly should be done in the following
order after removing the engine from the vehicle.

1. Disconnect the metering oil pump connecting rod,
oil tubes and vacuum sensing tube from the car-
buretor.

2. Remove the nuts attaching the intake manifold,
and remove the carburetor and intake manifold as-
sembly.

Fig. 1-21 Removing of intake manifold assembly

1:8
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3. Remove the alternator adjusting bar bolt. Do not
remove the adjusting bar.

4. Remove the bolt and nut attaching the alternator,
and remove the alternator and V-belt.

5. Remove the bolts attaching the water pump pul-
ley to the water pump and remove the pulley.

6. Remove the five nuts and two bolts attaching the
water pump and remove the water pump.

7. Remove the nuts securing each distributor and lift
the distributors out of the sockets.

Fig. 1-22 Removing of distributors

8. Apply identification marks on the distributor so-
ckets for convenience in reassembly. Remove the
nuts securing each distributor socket and pull the
sockets out of the front cover.

9. Attach the ring gear brake (Part No. 49 0820
060A) to the flywheel

10. Remove the eccentric shaft pulley bolt and re-
move the pulley and key.

11. Remove the bolts attaching the clutch cover
onto the flywheel, and remove the clutch cover and
pressure plate assembly and clutch disc.

12. Straighten the tab of the lock washer and re-
move the flywheel nut using the fiywheel nut wrench
(Part No. 49 0820 035).

Fig, 1-23 Removing of flywheel nut

13. Remove the flywheel by using the flywheel pul-
far (Part No. 49 0823 300), tuming the handle of

the puller and lightly hitting the head of the puller.

1:9
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Fig. 1-24 Removing of flywheel

14. Invert the engine on the work stand.

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

16. Remove the bolts attaching the oil strainer, and
remove the ofl strainer and gasket.

17. 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.

Fig. 1-25 Applying of identification marks

18. Tum the engine on the work stand so that the
front end of the engine is up.

19. Remove the nuts attaching the engine mounting
bracket to the front cover and remove the mount-
ing bracket,

20. Remove the bolts attaching the front cover, and

Fig. 1—26 Removing of front cover



remaove the front cover and pasket.

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

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

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

24. Remove the lock nut and washer for 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. Re-
move the key on the eccentric shaft.

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

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

Fig. 1—27 Removing of bearing housing

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

29. Loosen the tension bolts in the reverse order of
tightening, and remove the tension bolts.

Fig. 1—28 Loosening order

Mote :
Do not loosen the tension bolts at one time. Per-
form the removal in twice or three procedures.

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

31. Lift the front housing off the shaft.

Fig. 1-29 Lifting of front housing

32. Remove any seals sticking to the rotor sliding
surface of the front housing and place them back
into their original position of each seal.

Fig. 1-30 Removing of seals

33. Remove the three corner seals, three commer seal
springs, six side seals and six side seal springs from
the front rotor, and place them in the seal case
(Part No. 49 0813 250), in accordance with the
marks which are applied on the side face of the rotor
near each respective groove. These marks are made
in order to prevent each seal from changing its ori-
ginal position when reassembling.

34, Remove the two sealing rubbers and two “0”
rings from the front rotor housing.

35. Hold the front rotor housing down by hand

Fig. 1—31 Removing of tubular dowel



1

to prevent it from moving up, then pull the tubular
dowels off the rotor housing with the dowel pulfer
{Part No. 49 0813 215). :

36. Lift the front rotor housing away from the ro-
tor, so as not to drop 'the apex seals on the front
rotor. Remove the two “0” rings and two sealing
rubbers from the front rotor housing.

Fig. 1-32 Lifting of rotor housing

37. Remove the three apex seals and three springs
from the front rotor and place them in the seal
case. When removing the apex seal, put an identi-
fication mark on the bottom of the apex seal so
that, when reassembling the engine, the apex seals
can be installed in their correct locations and in the
correct direction. Never put a mark with a punch.

Fig. 1—33 Putting of identification mark

38. Remove the front rotor away from the eccentric
shaft and place it upside down on a clean sheet of cloth.

Note :

(a) If some of the seals drop off, be careful not to
change the original position of each seal on the re-
verse side of the rotor,

(b) The front and rear rotors are marked “F” or
“R” on the internal gear side as shown in Fig. 1—
34, “F” is the front rotor, while “R” is the rear
rotor. When assembling, ensure that the fromt and
rear rotors are correctly positioned.

1:11

Fig. 1--34 Identification mark of rotor

39. Remove each seal and springs on the reverse
side of the front rotor, and place them in the seal

case.

Fig. 1-35 Removing of seals

40. Hold the intermediate housing down by hand,
and pull the tubular dowel off the intermediate
housing using the dowel puller {Part No. 49 0813 215).
41. Lift the intermediate housing off the shaft so
as not to damage the shaft. The intermediate hous-
g should be removed by sliding it beyond the front
rotor journal on the eccentric shaft while holding
the intermediate housing up and at the same time
pushing up the eccentric shaft.

Fig. 1—36 Lifting of intermediate housing

42. Lift out the eccentric shaft.
43. Repeat the above procedures to remove the rear
rotor housing and the rear rotor assembly.
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1—B—-3. Engine Inspection and Repair

a. Inspecting of front housing

1. Check the front housing for traces of gas or
water leakage.

2. Remove all carbon on the housing with an extra-
fine emery paper. When using a carbon scraper, be
careful not to damage the mating surfaces of the
housing.

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

Fig. 1—37 Cleaning of front housing

4. Check for housing distortion by placing a straight
edge on the housing surface. Measure the clearance
between the straight edge and the housing surface
with a feeler gauge, as shown in Fig. 1-38. If

== 3 e i s K T T SSEETE e

Fig. 1—39 Inspecting positions of housing distortion

the distortion exceeds 0.04 mm {0.002 in), replace
the housing.

5. Check for wear on the rotor sliding surfaces of
the housing with a dial indicator, as shown in Fig.

1-40. If the wear exceeds 0.10 mm {0.004 in},
replace the housing.

Fig. 1—40 Checking of front housing wear

There is a tendency of excessive wear occurring at
both ends of the minor axis of the housing. How-
ever, width of this wear is small.

b. Inspecting of 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, flak-
ing 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 dia-
meter of the eccentric shaft main journal.

o

Fig. 141 Checking of main- bearing ciearance

The standard clearance is 0.04 ~ 0,07 mm {0.0016 ~
0.0028 in}. If the bearing clearance exceeds 0.10 mm
(0.0033 in), replace the main bearing or eccentric shaft.
To replace the main bearing, proceed as follows :

1) Remove the stationary gear and main bearing as-

1:12
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sembly from the housing, using the main bearing
remover (Part No. 49 0813 235) shown in Fig. 1-42.

danrn ity e e L T

Fig. 1-42 Removing of stationary gear

2) Remove the adaptor on the main bearing remover
and press the main bearing out of the stationary gear
by using the main bearing remocver (Part No. 49 0813
235), as shown in Fig. 1—43.

Fig. 1-43 Removing of main bearing

3) Attach the adaptor onto the main bearing installer
(Part No. 49 0813 235) and press fit the main bearing
into the stationary gear until the adaptor touches

the stationary gear flange.
4)Press in the stationary gear to the housing with

the main bearing installer (Part No. 49 0813 235),

aligning the slot of the stationary gear flange and the
dowel pin on the housing, as shown in Fig. 1-45.

Fig. 1—45 Installing
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of stationary gear

Note:
When replacing the stationary gear, refer to Par.
1-B—3, h.

c. Inspecting of intermediate housing i
Refer to Par. 1-B—3. a, and inspect the intermediate
housing.

d. Inspecting of rear housing
Refer to Par. 1-B—3. a, and inspect the rear housing,

e. Inspecting of rear stationary gear and main bearing
Inspections of the rear stationary gear and main
bearing are carried out according to Par, 1-B-3. b,
but the following point must be inspected.

1. Check the oil seal in the stationary gear for wear
or damage. Replace the oil seal if necessary.

" To replace the stationary gear, proceed as follows:

1} Remove the bolts attaching the stationary gear to
the rear housing.

2) Using the main bearing remover (Part No. 49
0813 2353), remove the stationary gear from the rear
housing.

3) Apply a thin coat of grease on the “O” ring and
place it in the groove of the stationary gear.

4) Apply sealing agnet onto the stationary gear flange.



5) Install the stationary gear to the rear housing
being careful to not damage the “O” ring and to
alipn the slot of the stationary gear with the dowel
pin on the rear housing.

Fig. 1—47 Installing of stationary gear
6) Tighten the bolts attaching the stationary gear.

Note:
Replace the “O” ring with a new one whenever
the stationary gear is removed.

f. Inspecting of 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 a cloth. Soak the
cloth in a solution of ketone or .thinner if the car-
bon is difficult to remove.

Fig. 1—48 Removing of 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 condition exists, replace the rotor
housing.

6. Check for rotor housing distortion by placing a
straight edge in the position shown in Fig. 1—49.

Fig. 1-49 Inspecting positions of housing distortion

Measure the clearance between the straight edge and
rotor housing surface with a feeler gauge. If the
distortion exceeds 0.04 mm (0.002 in}, replace the
rotor housing.

i o i L

Fig. 1-50 Checking of rotor housing distortion

Note:
This check should be done whenever the engine is
overhauled.

7. Check the rotor housing width at points close to
the trochoid surface by using a micrometer. The
measurements should be taken at 8 points at the least.
If the difference between the maximum value and
the minimum value exceeds 0.08 mm {0.0031 in),
the rotor housing should be replaced with a new one,
because there should be possibility of gas or water
leakage. The standard width is 60 mm (2.3622 in}.

apil 0. i X

Fig. 1-51 Checking of rotor housing width
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g. Inspecting of rotor

1. Check the combustion condition and gas leakage.
The combustion condition can. to a certain extent,
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.

Fig. 1-52 Checking of combustion condition

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

2. Remove the carbon on the rotor by using a carbon
remover or emery paper. Carbon in the seal grooves
of the rotor should be removed with a carbon re-
mover 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, worn or chip-
ped teeth.

5. Remove the oil seals in the rotor as described
in Par. 1=B—3. i, and check the land protrusion of
the rotor by placing a straight edge on the land.
Measure the clearance between the rotor and the
straight edge with a feeler gauge as shown in Fig.
1-53. The standard protrusion is 0.10 ~ 0.15 mm
{0.004 ~ 0.006 in}. If the protrusion is less than the
specification, there is a possibility of the rotor touch-
ing the side housing at places other than the land,
causing wear or damage,

Fig. 1-53 Checking of land protrusion

6. 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 the position shown in Fig. 1.-55.

= l=—Gap of side housing & rotor

i
Bl .
S Ln— and  pretrusion

Fig. 1-54 Checking gap between side housing and rotor

i S e

Fig. 1-55 Measunng of rotor width

The standard rotor width is 59.85 mm (2.3563 in).
If the gap is not within 0.13 ~ 0.17 mm (0.0051 ~
0.0067 in), replace the rotor and internal gear as-
sembly. If the gap is less than 0.13 mm (0.0051 in),
there is a possibility that the internal gear locked
with six double pins is loose.

h. Inspecting of rotor bearing
1. Check the rotor bearing for wear, flaking, scoring

Fig. 1-56 Checking of rotor bearing clearance



or any damage. If any of these conditions is found,
replace the bearing.

2. Check the rotor bearing clearance by measuring
the inner diameter of the rotor bearing and outer
diameter of the eccentric shaft rotor journal. The
standard c¢learance 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).

To replace the rotor bearing, proceed as follows :

1) Insert the expander (Part No. 49 0813 245) into
the rotor bearing to prevent any deformation of the
bearing when drilling the hole.

Fig. 1—57 Inserting of expander

2) Drll a hole of 3.5 mm (0.14 in) diameter and
about 7 mm (0.28 in) deep in the locking screw
which holds the bearing on the rotor. And then, re-
move the expander.

Fig. 1-68 Drilling of holes

3} Place the rotor on the support so that the in-
ternal gear is facing upward.

Using the rotor bearing remover (Part No. 49 0813
240) without the adaptor ring, press the bearing out
of the rotor, being careful not to damage the inter-
nal gear.

Fig. 1-59 Removing of rotor bearing

4) If the bearing bore in the rotor is darnaged, finish
the bore with emery paper and blow with com-
pressed air.

5) Place the rotor on the support so that the inter-
nal gear is facing upward. Press fit a new bearing
using the rotor bearing installer (Part No. 49 0813
240) with the adaptor screws of the installer remov-
ed so that the oil hole of the bearing is in line with
the oil hole on the apex side of the rotor, and the
bearing is flush with the rotor boss.

Fig. 1—60 Installing of rotor bearing

6) Insert the expander (Part No. 49 0813 245) into
the bearing, and then drill a hole of 3.5 mm (0.14
in} diameter and about 7 mm (0.28 in) deep at

Fig. 1—61 Making of threads
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approximately 7 mm (0.28 in) to the left or right
of the original position of the locking screw hole. The
positions of the new holes must be in the same direc-
tion from that of each original hole. The center of
the hole must be 0.5 mm (0.02 in) from the rotor bore.
7) Thread the hole with a M4, P=0.70 mm tap,
as shown in Fig. 1-61.

8) Tighten the locking screws and stake them into
positions with a punch to prevent them from work-
ing out.

Fig. 1-62 Staking of locking screws

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

Note :

(a) The rotors are classified into five grades accord-
ing to their weight and marked a, b, ¢, d, and & on
the internal gear side.

Fig. 1—63 Weight mark ol rotor

In order to balance the front rotor and rear ro-
tor, the following combinations are adopted in the
factory.

Combination of rotor
a-—Db
b —

[= T = T S
Ao &
[ =N

o -
d —
e

If it becomes necessary to replace a rotor, use the
rotor marked “C” in all cases.
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(b) The internal gears and stationary gears are clas-
sified into three grades, by embossing markings, A,
and C, also given no mark.

In order to obtain the proper backlash between the
internal gear and the stationary gear, gears of the
same marking are installed in the factory.

When replacing the stationary gear, there is no need
to select the marking.

Fig. 1—64 Marking of internal gear

Fig. 1-65 Marking of stationary gear

{c) The internal gear and rotor are serviced as an
assembly only.

i. Inspecting of oil seal in rotor
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.

Fig. 1—66 Protrusion of oil seal



2. Check the oil seal protrusion shown in Fig. 1—
66. The protrusion should be more than 0.5 mm
{0.20 in}.

If necessary, replace the oil seal as follows :

1) Remove the oil seal by inserting the oil seal re-
mover (Part No. 49 0813 225) or a screwdriver in
the slots of the rotor and prying the seal off.

Fig. 1-67 Removing of oi! seal

Note :

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

(b) Be careful not to damage the oil seal lip. Use a
suitable protector shown in Fig. 1-67.

(¢) Replace the “O” ring in the oil seal when the
engine is overhauled.

2) Fit the outer and inner oil seal springs in their
respective grooves on the rotor so that the ends of
the spring are facing upward and the spring gaps are
located copposite each other, as shown in Fig. 1—-68.

Spring end

Fig. 1—68 Position of oil seal spring end

Note :

Before installing the “O” ring to the oil seal, con-
firm the smooth movement of each oil seal by plac-
ing the oil seal on the oil seal spring in the groove.

3) Insert new “O” ring in each oil seal.

4) Apply the sufficient engine lubricant onto the oil
sezl and oil seal groove.

5} Install the oil seal to the groove on the rotor

Fig. 1—-69 Installing of oil seal

pushing the head of thé oil seal with fingers slowly.
Be careful not to deform the oil seal.

Note :

(a) As chamfering is performed and a white mark
is applied on the bottom of the oil seal, confirm
these before installing the oil seal so that the head
(lip) of the oil seal may not be mistaken for the
bottom.

(b) Install the oil seals on the both sides of the
rotor.

J. Inspecting of apex seal

1. Remove all carbon from the apex seal 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 for wear, crack, or any dam-
age. If any of these conditions is found, replace the
apex seal. Check the spring for weakness.

3. Measure the height of the apex seal with a micro-
meter, Replace if the height is_less than 10.0 mm
(0.3937 in).

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. As shown
in Fig. 1—-70, the apex seal tends to wear unevenly and
for this reason the feeler guage should be inserted
until the tip of the gauge reaches the bottom of the
groove. If the gap is more than 0.1 mm (0.004 in},
replace the apex seal.

4 4 b

Fig. 170 Checking gap of apex seal and groove
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5. Check the pap between the apex seal and side
housing. To check, measure the length of the apex
seal with a micrometer. Refer to Par. TECHNICAL
DATA.

Fig. 1—71 Measuring of apex seal length

Compare the measured length with the minimum val-
ue of the rotor housing width to calculate the gap
between the apex seal and side housing. If the gap
is more than 0.15 mm (0.0059 in), replace the apex
seal. If necessary, correct the apex seal length with
€mery paper.

Fig. 172 Checking gap between apex seal and side housing

k. Inspecting of side seal

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

2. Check the side seal for wear, crack or any other
damage and replace if any of these conditions is found.
3. Check the gap between the side seal and the

Fig. 1-73 Checking of side seal gap

Clearance-Apex Seal, Groowve

Glearance-~

Corner Seal, ( Clearance-
Side Seal Outer ( ide Seal, Groove

=,

Clearance- Clearange-
Corner Seal, Corper Seal, Groove
Side Seal lnner

Fig. 1—74 Clearance of seals

groove with a feeler gauge as shown in Fig. 1-73.
The standard gap is 0.04 ~ 0.07 mm (0.002 ~
0.003 in). If the gap exceeds 0.078 mm (0.0031
in), replace the side seal.

4. Check the gap between the side seal and the cor-
ner 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.

Fig. 1—75 Checking gap of corner seal and side seal

When the side seal is replaced, adjust the gap be-
tween the side seal and the comner seal by grinding
the copposite end of the side seal in rotating direction
of the rotor 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). If this gap is too large,
gas-sealing performance will deteriorate.

Note :

Be sure to use the correct side seal when installing
a new side seal as there are four different types,
namely, the front inner, front outeér, rear inner, and
rear outer seal.

I. Inspecting of corner seal
1. Remove carbon from the corner seal.
2. Check the corner seal for wear or damage.



1

3. Check the gap between the corner seal and the
corner seal groove. The standard gap is 0.020 ~ 0.048
mm (G.0008 ~ 0.0019 in) and the limit is 0.08 mm
(0.0037 in). This gap enlargement shows uneven wear
of the curner seal groove, which ccur when the en-
gine 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 extent of wear of the corner seal groove
is determined by the bar §imit gauge (Part No. 49
0839 165) and classified into three conditions.

Fig. 1-76 Checking of comer seal groove

(1) Neither end of the gauge does not go into the
groove. This means that the gap conforms to the
specifications.

(2) While the go-end of the gauge goes into the groove,
the not-go-end does not. This means the gap is more
than standard dimension and less than the limit. In
this case, replace the corner seal with a 0.03 mm
{0.0012 in) oversize one. Do not rebore the groove.
(3) If the both ends of the gauge go into the bore,
it means that the gap exceeds the limit of 0.8 mm
{0.0031 ). Rebore the corner seal groove with the
jig and reamer (Part Nos. 2113 99 900 and 49 0839
170) to 11.2 mm (0.4410 in) diameter and use a
0.2 mm (0.0079 in} oversizer corner seal,

Note :

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

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

Go-end 11.0 Igg;g mm (0.4331 © 0.0007 in}

+ 0.0008
Notgo-end 11.0 T 0924 mm (0.4331 | 3:9917 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 (Part No. 2113 99 900) onto the
rotor and tighten the correct bar being careful not
to damage the rotor bearing and apex seal groove.

Fig. 1-77 Reaming of comer seal groove

3) Ream the groove with the reamer (Part No. 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 accomplish 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 fs any damage to the rotor.
7)Fit a 0.2 mm ({0.0072 in} oversize cormer seal
into the groove, and check the gap between the
corner seal and the groove. The standard gap is 0.02
~ 0.048 mm (0.0008 ~ 0.0019 in).

Note:

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

(b) If the reaming is carded 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
confirmed 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.

m. Inspecting of each seal spring

Check for weakness, wear or damage of the seal
springs, especially the sections of the springs contact-
ing the rotor or seal.

n. lnspecting of 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.

1: 20



3. Measure the diameter of the shaft journals with a
micrometer. Replace the shaft if the wear is exces-
sive. The standard diameter is 43 mm (1.6929 in)
on the main journal and 74 mm (2.9134 in} on the
rotor journal.

© Fig. 1-78 Measuring of rotor journal diameter

4. 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 rum-out is more than 0.02 mm
(0.0008 in), replace the shaft with a new one.

Fig. 1-79 Checking of eccentric shaft run-out

5. Check the blind plug in the shaft end for oil
leakage or looseness. If any oil leakage is found,
remove the blind plug with a hexagonal Allen key
and replace the “0” ring.

6. Check the needie roller bearing in the shaft end

Eccentric shaft

Needle roller bear‘rr‘g/

Fig. 1-80 Blind plug

Fig. 1-81 Replacing of pilot bearing

for wear or any damage. Then insert the main drive
shaft into the needle roller bearing and check the
needle bearing for smooth operation and proper clear-
ance.

To replace the bearing, use the replacer (Part Nos.
49 0823 071 and 49 0823 072).

0. Inspecting of needle bearing

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

1—B—4. Engine Assembly
The procedures for assembling the engine when the
engine is to be completely overhauled are as follows:

a. Installing of oil seal

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

2, Fit the outer and inner oil seal springs in their
respective grooves on the rotor so that the spring gap
is located opposite each other.

3. Insert a new *‘0O” ring in each oil seal.

Fig. 1-82 [Inserting of “0” ring

Note :

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

4. Apply sufficient engine lubricant onto the oil seal
and groove.



5. Install the oil seal to the groove on the rotor
pushing the head of the oit seal slowly with fingers.
Be careful not to deform the ol seal.

Fig. 1—83 Installing of oil seal

Note :

(a) As chamfering is performed and a white mark
is applied on the bottom of the oil seal, confirm
these before installing the oil seal so that the head
(lip) of the oil seal will not be mistaken for the
bottom.

lnner oil seal Outer oil seal

grooves

\/ Oil seal grooves

Fig. 1—84 Oil seal cross section
(b) Install the oil seals on both sides of the rotor.

b. Installing of each seal

1. Place the rear rotor on a rubber pad or cloth so
that the teeth on the internal gear are facing up-
ward.

2. Place each apex seal onto their respective grooves
without the spring,

3. Place the corner seal springs and corner seals onto
the grooves and apply engine lubricant onto them.

Note :

The top surface of the corner seal should be 1.3 ~
15 mm {0.05 ~ 0.06 in} higher than the rotor sur-
face. It must also move freely, when pressed by finger.

4. Place the side seal springs on the side seal grooves
of the rotor so as to face the both ends of the spring
upward and apply engine lubricant onto them.

Fig. 1—-85 Fitting of side seal

5. Fit the side seals into their respective grooves.

Note :

The side seal must protrude approximately 1.0 mm
{0.04 n} from the rotor surface. Also, check free
movement by pressing with finger.

6. Apply engine lubricant onto each seal and inter-
nal gear of the rotor.

¢. Installiing of rear rotor
1. Mount the rear housing on the work stand (Part
Nos. 49 0839 000, 49 0813 005 and 49 0820 006).
2. Turn the rear housing on the work stand so that
the top of the housing is up.

3. Place the rotor on the rear housing taking care
not to drop the seals, and turn the rear housing with
the rotor so that the sliding surface of the rear
housing faces upward.

4. 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. 1-86.

Fig. 1—86 Position of rotor apex

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

5. Remove the apex seals and place them on the
flank of the rear rotor close to each of their res-
pective original positions.
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d. Installing of eccentric shaft

1. Lubricate the rear 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.

Fig. 1—87 Inserting of eccentric shaft

e. Installing of rear rotor housing

1. Apply sealing agent onto the rear side of the rear
rotor housing, as shown in Fig. 1-88. Be careful
not to let the sealing agent penetrate into the water
passages or oil passages.

Fig. 1—88 Applying of sealing agent

2. Slightly apply rubber grease onto new “O” rings
and sealing rubbers to prevent them from coming
off, and place the “O” rings and sealing rubbers on

Fig. 1-89 Placing of seazling rubber

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

4. Apply engine lubricant onto the tubular dowels and
insert the tubular dowels through the rear rotor hous-
ing holes into the rear housing holes, -

-

Fig. 1—90 Inserting of tubular dowel

f. Installing of seals

1. Fit each apex seal and springs into the grooves
on the rear rotor, confirming their position and
direction.

Fig. 1—91 Fitting of 2pex seal and spring

2. Fit the corner seals and side seals together with
the springs to their respective grooves on the rear
rotor (Refer to step b in Par. 1-B—4).

3. Apply some engine lubricant onto the seals on
the rear rotor and sliding surface of the rear hous
ing.

d. Instatling of intermediate housing

1. Apply sealing agent onte the mating surface of
the rear rotor housing.

2. Place new “O” rings and sealing rubbers on the
rear rotor housing.

3. Make sure that the rear rotor housing is free from
any foreign matter.

4, While holding the rear end of the eccentric shaft
up to the extent that the front end of its rear rotor




journal does not come above the front end of the
rear rotor bearing, place ‘the intermediate housing

Fig. 192 Placing of intermediate housing

h. Installing of front rotor and front rotor housing

Refer to steps a, b, ¢, e and f in Par. 1—B—4 and
install the front rotor and front rotor housing.

i. Installing of front housing

1. Apply sufficient engine lubricant onto the station-
ary gear and main bearing.

2. Place the front housing on the front rotor housing.
If necessary, turn the front rotor slightly to engage
the teeth on the front housing stationary gear with
these on the front rotor internal gear.

i- Tightening of tension holts

1. Fit the tepsion bolts and apply 2 or 3 tumns of
each bolt.

2. Turn the engine on the work stand so that the
top of the engine is up, and tighten the bolts grad-
ually in the order shown in Fig. 1-93. The speci-
fied torque is 3.0 m-kg (22 ft-lb}). Do not tighten
the tension belts at one time,

Fig. 1—93 Tightening order

3. Turn the eccentric shaft and make sure that the
rotation is light and smooth.

k. Installing of flywheel

1. Apply lubricant to the oil seal in the rear hous-
ing and locking agent onto the thread of the ec-
centric shaft through the key.

Fig. 194 Mounting of fywheel

2. Mount the flywheel to the rear end of the ec-
centric shaft so that the key fits into the keyway
of the flywheel.

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

4. Fit the flywheel lock nut by the fingers, and
using the flywheel nut wrench (Part No. 49 0820
035) tighten the lock nut to 46.0 m-kg (350 ft-Ib),
holding the flywheel with the ring gear brake (Part
No. 49 0820 0604).

Fig. 1-95 Tightening of flywheel

|. Adjusting of eccentric shaft end play
1. Turn the engine on the work stand so that the
front of the engine is up.
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2. Slide the thrust plate, spacer and needle bearing
onto the eccentric- shaft, and then apply sufficient
engine lubricant onto them.

3. Place the bearing housing on the front housing.
Tighten the attaching bolts and bend the tabs of
the lock washers.

4. Slide the needle bearing and thrust washer onto
the shaft, and apply engine lubrcant onto them.

5. Slide the balance weight onto the shaft.
6..Engage the oil pump drive chain with the driven
sprocket and drive sprocket and slide the sprockets
with chain onto the eccentrc shaft and oil pump
shaft simultaneously. Fit the key onto the eccentric
shaft.

Note:

When installing the chain, it should be engaged to
each sprocket before installing the sprockets to the
eccentric shaft and oil pump shaft.

7. Slide the distributor drive gear, spacer and oil
thrower onto the eccentric shaft.

8. Install the eccentric shaft pulley onto the shaft so
that the keyway of the pulley aligns with the key.

9. Attach the ring gear brake (Part No. 49 0820 060A)
to the flywheel, and tighten the pulley bolt to 85
m-kg (60 ft-lb),

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

11. Apply a dial indicator onto the flywheel as shown
in Fig. 1-97. Move the flywheel fore and aft, and

Fig. 1—98 Eccentric shaft end play

note the reading of the indicator. The standard end
play is 0.04 ~ 0.07 mm (0.0016 ~ 0.0018 in). If
the end play is not within the limits, adjust it by
grinding the spacer on a surface plate using a emery
paper or replace the spacer.

The spacers are available in the following thicknesses:

Identification Mark Thickness

8.08 £0.01 mm (0.3181 £ 0.0001 in}
8.04 £0.01 mm (0.3166 £ 0.0001 in)
8.02 £0.01 mm (0.3158 £ 0.0001 in)

8.00 £0.01 mm (0.3150 % 0.0001 in}

[Nl R

Recheck the end play. If the end play is 0.04 ~
0.07 mm (0.0016 ~ 0.0018 in), remove the eccentric
shaft pulley, and proceed as follow to install the
front cover:

m. Installing of front cover and eccentric shaft pulley
1. Turn the engine on the work stand so that the
front of the engine is up.

2. Tighten the oil pump driven sprocket nut and bend
the tab of the lock washer.

3. Place a new “O” ring on the oil passage of the
front cover.

Fig. 199 Placing of “O” ring

4. Place the chain adjuster in position and tighten
the attaching nuts.

5. Place the front cover gasket and front cover omn
the front housing and tighten the attaching -bolts.

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

7. Install the eccentric shaft pulley onto the shaft
so that the keyway of the pulley aligns with the
key.

8. Attach the ring gear brake to the flywheel and
tighten the pulley bolt to 8.5 m-kg (60 ft-Ib).

n. Installing of clutch cover assembly

1. Hold the clutch disc in its mounting position with
the clutch disc arbor (Part No. 4% 0813 310). If
the arbor is not available, use a spare main drive
shaft.



2. Mount the ctutch cover and pressure plate as-
sembly 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
20 mkg (15 ft-Ib), using the ring gear brake (Part
No. 49 (820 060A). Use the two reamer bolts in
the reamed hole.

Fig. 1-100 Mounting of clutch cover

o. Installing of oil strainer and oil pan
1. Tum 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. 1-1061 Cutting of excess gasket

3. Place the oil strainer gasket and strainer on the
front housing and tighten the attaching bolts.
e QLIS ; BT =%

Fig. 1-102 Placing of oil strainer

4. Apply sealing agent onto the mating surfaces of
the oil pan and each housing.

e

Fig. 1—103 Applying of 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 be-
comes 1.0 m-kg (7.0 ftdb) evenly,

p. Installing of distributors

1. Invert the engine on the work stand.

2.-Rotate the eccentric shaft until the white mark
on the pulley aligns with the needle on the front
cover.

Note :

On the rotary engine, each rotor makes a 1/3 rotation
as against one rotation of the eccentric shaft. That
is, a combustion is obtained at each 1/3 rotation

3

of the rotor makes a 1/3 rotation. Therefore, when
the white mark and needle are aligned, the front
rotor i always located at top dead center in the
compression stroke,

Fig. 1—104 Aligning of top dead center

3. Install the trailing distributor socket through the
gasket so that the groove on the drive shaft is at
an inclination of about 34° to the right against the
longitudinal axis of the engine. Tighten the socket
attaching nuts.

1:26
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4. Install the leading distributor socket through the
gasket onto the front housing so that the groove on
the drive shaft is at an inclination of about 17° to
the right against the longitudinal axis of the engine.
Tighten the attaching nuts.

Fig. 1—105 Position of distributor socket

5. Align the identification marks on each distributor
housing and driven gear. Insert each distributor into
the socket so that the distributor driven shaft end
fits into the groove on the drive shaft.

Note:

The marks of the distributor and front cover, “T”
and “L”, must be coincide with each other.

6. Rotate each distributor slightly in the direction
shown in Fig. 1-106 and the contact points start
to separate. Then, tighten the lock nut for each
distributor.

7. Fit each distributor cap.

Fig. 1106 Adjusting of ignition timing

q. Installing of water pump and engine mounting
bracket

1. Place the gasket and water pump on the front

housing, and tighten the attaching nuts.

2. Install the water pump pulley onto the water

pump boss and tighten the bolts.
3. Install the engine mounting bracket onto the front
cover and tighten the attaching nuts.

t. Installing of alternator

1. Install the alternator to the bracket with the bolt
and nut. .

2. Attach the upper end of the aiternator flange to
the adjusting bar.

3. Fit the “V"-belt.

4. Adjust the belt deflection.

The belt deflection should be 15 ~ 17 mm (0.59~
0.67 in) when thumb pressure of about 10 kg (22 Ib)
is applied to the middle of the belt between the
alternator pulley and eccentric shaft pulley. On a
new belt, the deflection should be 12 ~ 14 mm
{0.47 ~ 055 in). After adjusting, tighten the bolts
and nuts.

S, =

Flg 1-107 Adjusting ot V™ belt detlection

5. Installing of intake manifold and carburetor

1. Place the carburetor and intake manifold assem-
bly with the gaskets in position and tighten the at-
taching nuts, .

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

t. Installing of exhaust manifold .

1. Remove the engine from the work stand.

2. Place the paskets and exhaust manifold in posi-
tion and tighten the attaching nuts.

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

1—B—5. Engine Instaiiation
Follow the removal procedures in the reverse order.

SPECIAL TOOLS

49 0839 000 Engine work stand

49 0813 005 Engine hanger

49 0820 006 Attachment (For engine hanger)
49 0820 060A  Ring gear brake

49 0820 035 Flywheel nut wrench

49 0823 300 Flywheel puller

4G 0813 250 Seal case

49 0813 215 Tubular dowel puller

49 0813 235 Main bearing remover and installer

49 0813 245 Expander (For rotor bearing)
49 0813 240 Rotor bearing remover and installer
49 0813 225 Oil seal remover

49 0839 165 Bar lLimit gauge (For corner seal

groove)

49 0839 170 Reamer (For corner seal groove)
2113 99 950 Jig (For corner seal groove)

49 0823 071 Needle bearing remover

49 0823 072 Needle bearing installer

49 0813 310 Clutch disc arbor
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DESCRIPTION

Oil is circulated under pressure by a rotor type pump.
The pump is driven by the eccentric shaft through
the chain. A full-flow type oil filter is mounted on the
rear housing. A metering oil pump delivers an ade-
quate amount of oil into the float chamber of the
carburetor to lubricate each seal. An oil cooler is
fixed beneath the radiator.

2—A., LUBRICATING CIRCUIT

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

2. The oil that has been cooled through the oil
cooler is forced to the oil filter.

3. 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 passage of the rear housing.

4. After lubricating the front and rear main bearings,
the oil passes through the oil holes of the bearings
and enters the oil passage provided in the eccentric
shaft.

5. Stationary gears, internal gears and needle bearings
are lubricated by the oil forced through the clear-
ance between the main bearing and shaft.

6. The oil circulating through the eccentric shaft
passage lubricates! the rotor bearings.

7. The oil passing through the tubular dowel is sent
to the distributors and metering oil pump.

8. From the metering oil pump, the lubricant 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
housings.

2—B. GIL PUMP

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

2—B—1. Qil Pump Removal

1. Remove the front cover as described in Par, 1-A-2.
2. Remove the bolts attaching the oil pump to the
front housing and remove the oil pump.

2—B—2. 0il Pump Disassembly

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

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

3. Remove the front rotors, and key from the shaft.

®

Fig. 2—1 Qil pump components

1. Oil pump driven sprocket 7. Inner rotor
2. Oil pump chain 8. Middle plate
3. Pump body 9. Snap ring
4_ Shaft 10. Stipper head
5. Keys 11. Spring

6. Outer rotor 12. Body

Melering oil pump

Garburetor

/Relief valve

Cil cooler

111111

Gil pump

Pressure conlrol valve

_—Rotor bearing
"

| Main bearing

T
ps

Eccentric shaft

Pressure regulator

Fig. 2~2 Lubricating circuit
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2—B—3. 0il Pump Inspection

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

T

Fig. 2—-3 Checking clearance between rotors

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 0.200 ~ 0.245 mm (0.008
~ 0.010 in). If the clearance is more than 0.30
mm {0.012 in), replace both rotors.

Fig. 2—4 Checking clearance of outer rotor and body

3. Check the end float of the rotors. Place a straight
edge across the pump body and measure the clear-
ance between the rotor and straight edge with 2

Fig. 2—5 Checking of end float

feeler gauge. The standard end float is 0.030 ~
0.125 mm (0.001 ~ 0.005 in}). If the end float
exceeds 0.30 mm {0.012 in}, correct the pump body
or replace both rotors.

2—B—4. Oil Pump Assembly
Follow the disassembly procedures in the reverse
order,

2—B-5. Oil Pump Installation
Follow the removal procedures in the reverse order.

2—C. CHAIN ADJUSTER

2—C—1. Chain Adjuster Removal
Refer to Par. 1—A—2 and remove the chain adjuster.

2—C—2. Chain Adjuster Inspection

1. Check the amount of protrusion of the chain
adjuster, as shown in Fig. 2-6. If the protrusion
exceeds 12 mm {0.47 in), repalce the adjuster or chain.

e ‘ TR

Fig. 2—6 Checking of chain adjuster protrusion
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.

2—C—3. Chain Adjuster Installation
Follow the removal procedures in the reverse order.

2-D. OIL PUMP CHAIN AND SPROCKET

2—D—1. Qil Pump Chain and Sprocket Removal
Refer to Par. 1-A—2 and remove the oil pump chain
and sprocket.

2—-D—-2. 0il Pump Chain and Sprocket Inspection

1. Check the chain for broken links.

2. Check the sprockets for cracks and worn or dam-
aged teeth. If any defects are found, replace with
new parts,
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2—E. 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 5 kg/em?2 (71.1 ft-1b2),

Fig. 2—7 Pressure regulator components
1. Lock nut 4. Spring
2. Regulator body 5. Plug

3. Plunger

2—F. OIL PRESSURE SWITCH

The oil pressure switch fitted to the rear housing is
connected by the wiring to the oil pressure warning
lamp. The safe minimum pressure is 0.3 ko/em? (4.3
bfin? at idle. If the oil pressure drops below 0.3
kg/em? (4.3 1bfin?} the warning lamp lights up to
indicate a trouble in the lubricating system. There-
fore, when the warning lamp goes on, the oil pressure
should be checked immediately.

To check the oil pressure, proceed as follows:
1. Remove the oil pressure switch and install an oil
pressure gauge in its place.

2. Warm up the engine to the normal operating
temperature.

3. Run the engine at 3,000 rpm and take a read-
ing of the gauge. If the reading of the gauge is 5.0
kg/em? (71.1 Ib/in2}, the oil pressure is normal. =

S 1 .
Fig. 2-8 Checking of oil pressure

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

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

2) Check the oil filter for clogging. If it is clogged,
replace the filter cartridge, referring to Par. 2—K.
3) Check the oil pump, as described in Par. 2—B—3.
4) 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}.

Fig. 2—9

Metering oil pump components
Control Jever
Adjusting screw
Spring

. .Spacex

. Contrel pin

Pump body

. Plunger

“0” ring

.YV oring

. Connecting bolt

. Connector

Strainer

. Differential plunger
. Plunger spring

. Sub plunger -

. Thrust washer

. Worm gear

Worm bearing
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2—G. METERING OIL PUMP

The plunger type metering oil pump is provided to
send the proper amount of oil to the carburetor. The
oil enters the combustion chamber together with the
air-fuel mixture and lubricates the sliding surfaces of
the seals and housings. The amount of oil supply is
controlled by the enpine revolutions and the load,
in the following way :

The control lever of the pump is interlocked with
the throttle lever of the carburetor and moves the
control pin. The contrel pin which is a cam-shaped
shaft and is in contact with the cam-shaped tip of the
plunger, and thus the stroke of the plunger is con-
trolled by the opening angle of the throttle valve.
When the opening of the throttle valve is smali, the
stroke of the plunger is also small. Thus since the
stroke of the differential plunger which i3 turned and
pushed together with the plunger is small, the amount
of oil discharge small is kept at a low level. As the
opening of the throttle valve increases, the stroke of
the plunger becomes larger, increasing the stroke of
the differential plunger. Thus the amount of oil sup-
ply becomes larger.

2—G—1. Metering Oij Pump Removal
I. Disconnect the connecting rod from the controi
lever of the pump by removing the cotter pin.

Fig. 210 Removing of cotter pin

2. Puil out the oil tubes at the carburetor.
3. Remove the bolts attaching the pump to the front
cover and remove the pump.

2—G—2. Metering Qil Pump Disassembly

1. Remove the screws attaching the covers to the
pump body and remove the covers from both sides
of the body.

2. Remove the plunger, worm gear and spring.

3. Remove the front cover, as described in Par. 1—
A-2, and remove the oil pump driven gear and shaft
from the front cover.

To remove the driven gear, proceed as follows:

1) Remove the snap ring that secures the driven gear
to the shaft and remove the shim and driven gear
from the shaft,

2) Remove the shaft lock pin.

3) Remove the snap ring and remove the shaft from
the front cover.

D2 e 6 3 6

Fig. 2—-11 Metering oit pump drive components
1. Snap ring
2. Shim
3. Driven gear

4. Snap 1ing
5. Lock pin
6. Pumap shaft

2—G—3. Metering Oil Pump Inspection

The amount of oil discharge from the metermg oil
pump should be inspected as follows -

1. Disconnect the oil tubes at the carburetor.

2. Disconnect the connecting rod of the metering oil
pump at the carburetor.

3. Run the engine at 2,000 rpm.

Check the amount of oil discharged from the two
oil tubes of the metering oil pump. If it is 2.4 ~
2.9 cc/6 min., the discharge of oil is normal. If nec-
essary, adjust the metering oil pump.

Fig. 2~-12 Checking of oil discharge

2—G—4. Metering Oil Pump Adjustment

When adjusting the metering oil pump, the amount
of oil discharge is increased by turning the adjusting
screw clockwise and decreased by turning it counter-
clockwise.

2—G—5. Metering Oil Pump Assembly
Follow the disassembly procedures in the reverse
order.

2—G—6B. Metering Oil Pump Installation
Follow the removal procedures in the reverse or-
der.
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2—G—7. Adjusting of Metering Oil Pump Connecting
Rod

At the ends of the pump comnnecting rod there are

three holes which provide three changes in the pump

discharge amount. Accordingly, select and use the

hole according to the engine condition.

2—H. OIL COOLER

2—H-1. Oil Cooler Removal

1. Raise the vehicle and support with stands.

2. Drain the engine lubricant.

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

4. Disconnect the oil hose from the oil cooler.

5. Remove the nuts attaching the oil cooler to the
radiator and remove the oil cooler.

2—H-2, Qil Cooler Inspection

Examine the oil cooler carefully for leaks. If any
leakage is found, however small it may be, repair
completely by soldering, etc. Clean the exterior of
the oil cooler core by blowing out with compressed
air.

2—H-3. Oil Cooler Installation
Follow the removal procedures in the reverse order.

2—1. OIL PAN

2—1-1. Qil Pan Removal

1. Raise the vehicle and support with stands.

2. Drain the engine lubricant.

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

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

2—1—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.

12—1-3. Oil Pan Installation
Follow the removal procedures in the reverse order.

—J. OIL STRAINER

2—J—1. Oil Strainer Removal

1. Remove the oil pan, as described in Par. 2—1-1.
2. Remove the bolts attaching the oil strainer and
remeve the oil strainer.

Fig. 2-13 Removing of oil strainer

2—J—2. Oil Strainer Instailation
Follow the removal procedures in the reverse order.

2—-K. OIL FILTER

The oil filter is of a cartridge type. The element
of the filter is sealed in the container as a unit.
The cil filter is provided with a relief valve. If the
oil filter is clogged by impurities in the oil and the
filtering resistance reaches 1.2 kgfem? (17.1 Ib/in2},
the oil can not pass through the element. In this
case, the oil pushes the relief valve open and unfil-
tered oil is supplied to the engine.

The oil filter should be replaced every 12,000 kn
{8,000 miles).

To replace the oil filter, proceed as follows:

1. Remove the oil filter cartridge with a suitable oil
filter wrench.

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

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

4, Tighten the cartridge a further 2/3 of a turn but
absolutely nc more.

Do not use the oil filter wrench.

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

Fig. 2—14 Applymg of ou
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DESCRIPTION

The completely sealed cooling system consists of a
corrugated fin type radiator with sealed filler cap,
expansion tank with pressure cap, centrifugal water
pump, wax pellet type thermostat, and four-blade
fan. The radiator and the expansion tank are con-
nected by the hose. When the engine is overheated,
the coolant in the radiator flows out and is let into
the expansion tank through the hose. The coolant
is then returned to the radiator by negative pressure
which builds-up in the cooling system when the
engine cools dowrn. The coolant should be changed
every two years of every 48,000 km {32,000 miles).

3—A. COOLANT CIRCUIT

The water pump is driven by the eccentric shaft pul-
ley through 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 then flows directly to the water pump
where it is recirculated to each housing. As the ther-
mostat opens when the engine is warmed up, the
water flows into the radiator. The cooled water flows
from the radiator to the water pump through the
connecting hose and cools the engine by circulation.

3—B. FLUSHING OF COOLING SYSTEM

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

The flushing procedures are as foliows:

1. Open the drain plugs and drain the coolant.

Fig. 3—1 Opening of drain plug

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

Note:

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

3. Run the engine for about one hour, at the nor-
mal operating temperature.

4, Drain the water completely.

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

Fig. 3—2 Cooling circuit
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3—C. GENUINE LONG LIFE COOLANT

Genuine long life coolant is used in the cooling
system of RX-3. This coolant includes an anti-freeze
solution and an anti-corrosive solution. The mixture
ratio of water and genuine long life coclant is shown
in the following table :

Mixture ratio Specific gravity of

Freezing point fe 1T Water | mixture at 20°C (68°F)
_20°C(—4°F) | 3§ 65 1.051
—45°C(—49°F) | 55 45 1.078

Note :

(a) Always use soft water (demineratized water) in
the cooling system.

(b) If genuine long life coolant is not available, add
genuine anti-freeze sclution or anti-corrosive according
to the time of the year.

Freezing point Ml_xtu.re ratio % Specific gravity of
e F Agﬁfgﬁ" Water | mixture at 20° C (68°F)
— 63 207 15 85 1.022
- 93 153] 20 80 1.029
~126 93| 25 75 1037
162 28| 30 70 1.044
~20.5 — 49| 35 65 1051
_252 —134| 40 60 1.058
-31.2 —242| 45 55 1.066
_376 -357| 50 50 1.073
—45.2 —49.4| 55 45 1.080

3—-D. RADIATOR

The radiator is of the corrugated fin type with a
sealed filler cap. The water capacity of the radiator
is 1.9 liters (4.0 U.S. pints, 3.3 Imp. pints)

3-D—1. Radiator Removal

1. Drain the cooling system.

2. Remove the bolts and screws attaching the radiator
shroud and remove the radiatosr shréud.

3. Disconnect each hose from the radiator.

i 8

Fig. 3—3 Removing of radiator shroud

4. Remove the nuts attaching the radiator to the oil
cooler and body, and remove the radiator.

3—D-—2. Radiator Inspection

Check the radiator for leaks. Repair if necessary,
Check the radiator core fin for clogging of the air
passages. lf necessary, repair the fins. If the clogging
of the radiator core covers an area of more than
20 percent of the total radiator area, replace the
radiator.

3--D--3. Radiator Instalfation
Follow the removal procedures in the reverse order.

3—E. EXPANSION TANK

The expansion tank has a pressure cap and is con-
nected with the radiator by hose. The pressure in
the cooling system raises the boiling point of the
coolant, thus preventing overheating and reducing
overflow loss. When the pressure in the cooling sys-
tern exceeds 0.9 kgfem? (128 lbfin?), the pressure
valve opens. A vacuum release valve is employed to
prevent undesirable vacuum build-up when the system
cools down. :

Fig. 3—4 Expansion tank

3—E—1. Expansion Tank Inspection

Check the function of the pressure cap. Many types
of pressure gauges are available for use. Tlierefore,
it is recommended that the gauge manufacturer’s
instructions be followed when performing the test.
The specified pressure is 0.9 kg/ecm? (12.8 ib/fin2).
Check the expansion tank for any crack or damage.

Note :

(a) The coolant should be filled full in the radiator
and 1/3 full in- the expansion tank.

(b) To remove the radiator sealed filler cap when
the coolant temperature is high or at the boiling
point, depress the push button on the expansion tank
to release the pressure in the cooling system.

Then, turn the radiator cap further until it can be
removed. :
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3—F. THERMOSTAT

The thermostat is of a wax type and also of a bottom
bypass type which is superb in cooling efficiency.
A bypass hole is provided beneath the thermostat,
as shown in Fig. 3-5, and when the thermostat is
completely closed, a large volume of cooling water
flows through this hole so that localized rise in
temperature can be prevented. On the other hand,
when the thermostat is completely opened, the by-
pass hole is closed by the thermostat valve and the
entire amount of cooling water is circulated into
the radiator, which will enable the radiator to work
effectively. However, in case the thermostat is re-
moved, a large volume of cooling water will flow
through the bypass hole due to the larger bypass
hole and the water circulating into the radiator will
be decreased by half which will result in a rise in
the temperature of the cooling water. Accordingly,
be sure not to remove the thermostat nor to use
any other type of thermostat.

To radiator
o
ol
Full close
Full apen
-
Fp - P,.O
v n .
' 2 ng-'-'?e
To engine

Fig. 3-5 Thermostat and by-pass hole

3—F—1. Thermostat Removal

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

Fig. 3—6 Thermostat

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: -

Starts to open
Fully opens

82°C (180°F)
95°C (203°F)

Lift height 8§ mm (0.31 in)

3—F—3. Thermostat Installation
Follow the removal procedures in the reverse order.

3—G. COOLING FAN

A torque limit type fan drive has been adopted to
drive the cooling fan for purpose of reducing the
loss in horsepower at the high speeds under full load
and preventing noises due to the fan. Furthermore
the drive is so designed by using silicon oil as the
medium for transmitting the torque that even the
engine revolution increases, the revolution of the fan
does not exceed a certain limit.

* 3—G—1. Cooling Fan Removal

1. Loosen the alternator adjusting bar bolt and dis-
engage the V-belt.

2. Remove the bolts attaching the cooling fan to the
eccentric shaft pulley and remove the cooling fan.
3. Remove the nuts attaching the fan to the fan
drive and remove the fam.

Fig. 3=7 Removing of cooling fan assembly

3—G-2, Checking of Fan Revolution

In case troubles, such as oil leakage should take place
on the fan drive, the fan revolution will decrease.
If the engine is apt to overheat, check the revolution
of the fan in the following procedures:

1. Stick scotch tape on the fan drive shaft and fan
as shown in Fig. 3—-8.

2. Keep the engine revolution at 2,000 rpm by us-
ing a photoelectrical revolution counter.
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Scotch tape

Bl

Pulley

Fig. 3—8 Tan drive assembly

3. Facing the revolution counter toward the fan, read
the revolution of the fan, and if it is less than the
prescribed number of revolutions, replace the fan drive
assembly. If it exceeds the prescribed number of re-
volutions, carry out the following check.

4. After warming-up the engine for 2 minutes at
more than 2,000 rpm, keep the engine at 4,000 rpm
by using a tachometer, and check to see if the re-
volution of the fan at’ that time is within the pre-
scribed number of revolution.

Prescribed Revolution
Engine Fan
2,000 rpm 1,500 ~ 2,000 rpm
4,000 rpm 2,000 ~ 3,000 rpm

3—G—3. Cooling Fan Installation
Follow the removal procedures in the reverse order.

3-H. WATER PUMP

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

3—H-1. Water Pump Inspection

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

3—H-2, Water Pump Removal

1. Drain the cooling system.

2. Remove the air cleaner.

3. Loosen the bolts attaching the water pump pulley
to the water pump boss.

4. Locsen the alternator adjusting bar bolt and dis-
engage the V-belt.

5. Remove the water pump pulley attaching bolts and
then remove the pulley from the water pump.

6. Remove the bolts and nuts attaching the water
pump to the front cover and remove the water pump.
7. Remove the bolts attaching the water pump body
to the pump casing and remove the pump body.

3—H-3. Water Pump Disassembly

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

Fig. 3—9 Removing of water pump pulley boss

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

© 200E0® @

Fig. 3-10
Water pump components

. Puiley boss

. Dust seal plate
. Snap ring

. Bearing
Spacer

Stop ring
Shaft

Dust seal

. Baffle plate
10. Pump bedy
11. Seal assembly
12. Impeller

13. Gasket

14. Casing
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Fig. 3—11 Removing of snap ring

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

§45 0313 145A

Fig. 3—12 Removing of impeller

remove the impeller from the shaft.

Then press the shaft and bearing assembly out of the
purmp 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—H—4. Water Pump Assembly

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

10. Apply lubricant onto the seal assembly and in-
stall the seal assembly into the pump body.

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

3~H-5. Water Pump Installation ~
Follow the removal procedures in the reverse order.

SPECIAL TCOL

49 0813 1435A

Water pump pulley boss support
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DESCRIPTION

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

The fuel tank is installed in the luggage compart-
ment. 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 out-
side 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 contrelled pressure,
and the fuel volume required for engine operations.
The fuel supplied by the fuel pump flows passing
through the fuel hose into the carburetor.

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

The air cleaner operates prmarily to remove dust
and dirt from the air which is drawn into the car-
buretor and then into the engine.

4—-A. FUEL TANK

4—A—1, Fuel Tank Remaoval

1. Remove the drain plug from the bottom of the
tank, and allow the fuel to drair from the fuel tank.
2. Open the luggage compartment, and remove the
package trim by removing the two attaching screws.
3. Disconnect the fuel gauge wire from the unit.

4. Disconnect each hose from the fuel tank.

5. Remove the bolts attaching the fuel tank and re-
move the fuel tank.

Fig. 4—1 Removing of fuel tank

6. Remove the screws attaching the fuel gauge unit
to the tank and remove the fuel gauge unit.

4—A—2, Fuel Tank Inspection

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

4 .1

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

4—A—-3. Fuel Tank Installation
Follow the removal procedures in the reverse order.

4-B. FUEL FILTER

The fuel filter is of a cartridge type. The element
of the filter is sealed cartridge and should be re-
placed every 12,000 km (8,000 miles).

4—B—1. Fuel Filter Removal

1. Open the luggage compartment, and remove the
package trim by removing the two attaching screws.
2. Disconnect the inlet hose and outlet hose from
the filter.

3. Remove the filter from the retaining support.

4—B—2. Fuel Filter Installation
Follow the removal procedures in the reverse order.

4-C. FUEL PUMP

4—C—1. Fuel Pump Test

If the fuel pump does not supply the proper amount
of fuel to the carburetor, the following tests should
be made.

a, Pressure test

Connect a fuel pressure tester to the discharge port
of the pump to test the fuel pressure. The feeding
pressure should be 0.20 ~ 0.25 kg/cm2 {2.8 ~ 3.6
ib/in2). If it is not to specifications, replace the
fuel pump. .

Fig. 4—2 Testing of fuel pressure

b. Volume test
Conduct a volume test of the fuel pump. The fuel
pump should discharge a volume of 800 ce (0.21 U.S.
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gallon, 0,18 Imp. gallon} of fuel per minute. If de-
fective, replace the fuel pump.

4—C—2. Fuel Pump Removal

1. Open the luggage compartment, and remove the
package trim by removing the two attaching screws,
2. Disconnect the wire and hoses from the pump.
3. Remove the bolts attaching the pump and remove
the pump.

N

Fig. 4—3 Removing of fuel pump

4--C—3. Fuel Pump Installation
Follow the removal procedures in the reverse order.

4—D. FUEL LINES

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

4—E. AIR CLEANER

The air cleaner is of a filter paper type. The ele-
ment should be serviced as shown in the following
table : To clean, biow the element with compressed
air at low pressure.

Clean ‘
Every 1,500 km '
(1,000 miles)
Every 3,000 km
(2,000 miles)

Replace
Every 18,000 km
(12,000 miles)
Every 36,000 km
(24,000 miles}

On dusty road

On paved road

1

4—F. ACCELERATOR LINKAGE 7
Inspect the accelerator linkage for proper installation.
Remove the air cleaner and, with the accelerator

fully depressed, ohserve the position of the carburet-
or throttle valves, They should be vertical (wide open
position). Check the accelerator to ensure there is
sticking or binding and for full return.

4—G. CARBURETOR

RX-3 is equipped with a 2-stage 4-barrel Zenith
Stromberg carbureter. This carburetor comprises two
sets each of primary barrels (for normal use} and a
secondary barrels (for high output). In addition, a
float circuit and a transfer system for. the primary
and secondary stages are attached. The primary barrel
is equipped with a choke circuit, a low speed circuit,
an auxiliary slow circuit and an accelerating circuit.

4-G—1. Carburetor Function

a. Fuel return circuit

This system incorporates a bimetal type fuel return
valve to prevent percolation. When the fuel tempera-
ture reaches 55°C {131°F), the valve begins to open
to return the fuel to the fuel tank.

To carburetor

Fig. 4—4 Fuel return circuit

b. Float circuit

The float chamber is equipped with a fleat and a
needle valve to keep the fuel level comstant under
all operating conditions.

A fuel level gauge is provided in the float chamber
for easy inspection of the fuel level,

The ventilation system of the float chamber is of
the inner circulation type.

Thus the fuel comsumption is not influenced even if
the air cleaner is clogged to a certain extent,

c. Low speed circuit

During idling and early part-throttle operation, the
fuel is measured in the Iow speed circuit.

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

Then the fuel is mixed with air from the slow air
bleed,

The air-fuel mixture then flows through the low speed
passage and is ejected from the idle hole or the by-
pass hole.
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d. Auxiliary slow circuit
This circuit has been installed to prevent misfiring
and knocking which are liable to occur at low load

®
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and high revolution due to lean mixture.

This is of the structure that a diaphragm respansive
to the negative pressure of the secondary side is pro-
vided halfway on the circuit with its valve designed
to open at a certain extent of the negative pressure,
allowing the fuel led from the secondary step system
to pass and proceed 10 the auxiliary slow jet and then
finally the fuel is ejected through the auxiliary slow
port to the primary venturi.

e, Primary high speed circuit
During operation at part-throttle or full-throttle, the
fuel is supplied through the high speed circuit. The

3 7—® fuel in the float chamber flows through the main jet,
3 is mixed in the emulsion tube with the air from
® the main air bleed, and is sprayed through the main
nozzle to the venturi.
Ftg. 4—5 Auxifiary slow circuit
1. Auxiliary slow hole 8. Diaphragm f. Accelerating circuit
2. Primary throttie valve 9. Shim The accelerating circuit measures and supplies fuel
3. Plug _ 10. Cover ) for the rapid acceleration and smooth engine opera-
4. Auxilizry siow jet 11. Diaphragm spring tion when the throttle valve is opened at lower speed.
5. Secondary throttle valve  12. Vacuum chamber The accelerating piston rod is connected to the pn-
6. Vacuum hole 13. Fuel chamber mary throttle wvalve by a link. When the primary
7. Ball valve 14. From step circuit throttle valve is closed, piston is raised.
{ [(2‘7 f} D ® @
g
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Fig. 4—6 Carburetor cross section

1. Choke valve 11.
2. Pump nozzle 12.
3. Air veni pipe 13.
4. Primary main nozzle 14.
5. Primary main air bleed 15.
6. Primary No. 2 air bleed 16.
7. Primary No. 1 air bleed 17.
8. Fuel passage bolt filter 18.
9. Float 19.
10. Accelerating pump plunger 20.
4: 3

Pump inlet check valve
Primary main jet
Primary emultion tube
1dle adjust screw

ldle hole

Sub-slow hole

Primary throttle valve
Sub-slow jet

Vacuum switch
Secondary by-pass hole

21.
22.
23.
24,
25,
26.
27.
28.
29.
30.

Coasting richer valve 31. Sub-slow valve

Coasting richer hole 32. Secondary emultion tube
Secondary throttle valve 33, Secondary slow jet
Primary vacuum jet 34. Secondary slow air bleed
Secondary vacuum jet 35. Secondary emultion tube
Diaphragm spring 36. Secondary main air bleed
Diaphragm 37. Secondary main nozzle
Coasting richer 38. Pump outlet check valve

Diaphragm spring
Sub-slow diaphragm
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Then the fuel in the float chamber is sucked up into
the accelerating pump cylinder through the inlet check
valve. With the primary throttle valve is open, the
piston is lowered, the inlet check valve is closed, and
the outlet check valve is opened. Then, the fuel in
the accelerating pump is sprayed through the pump
nozzle to the venturi.

g. Choke circuit

For easy starting and warming-up, the mixture ratio
of air and fuel is controlled by the choke valve.
The choke valve is an offset spring loaded type and
prevents excessive choking,

When the choke valve is fully closed, the throttle
valve is automatically opened to 15° by the choke
connecting rod so as to obtain the most suitable
mixture for starting-up of the engine.

h. Step circuit

The step circuit corresponds to the low speed circuit
of the primary barrel and improves the connection
between the primary and secondary barrels.

The fuel-flow in the secondary slow jet is mixed with
air from the secondary slow air bleed, passes through
the secondary low speed passage, and is ejected
- through a bore located near the fully-closed position
of the secondary throttle valve,

i. Secondary high speed circuit

The secondary high speed circuit corresponds to the
primary high speed circuit.

The secondary throttle valve is constructed so as to
react to0 negative pressure in the venturl.

The vacuum jets are provided in the ventur sections
of the primary and secondary stages. The average
negative pressure of both jets acts in the diaphragm
chamber and moves the diaphragm. The diaphragm
and the secondary throttle valve are connected by
a link to open the throttle valve according to the
negative pressure.

However, the secondary throttle valve cannot be open-
ed until the primary throttle valve is opened to 45°
since the liable range of the secondary throttle valve
to open or close is controlled with a connection be-
tween the lock-off lever installed on the primary shaft
and the stopper on the secondary shaft.

When the opening of the primary throttle valve ex-

Primary throttie shaft

Secondary throttle shaft °\ L.ock-off lever

Fig. 4—7 Lock-off system

ceeds 45°, the secondary throttle valve opens in pro-
portion to the negative pressure. Then the fuel from
the main jet is mixed with air from the main air bleed
and sprayed from the main nozzle into the venturi.

i. Coasting richer

The coasting richer prevents afterburning in the ex-
haust pipe which is liable to occur at sudden decel
eration. The coasting richer opens the fuel passage to
the secondary stage to supply an additional fuel so
as to bring the lean mixture to an optimum air-fuel
ratio, thereby improving its combustibility. The op-
eration of the coasting richer is controlled by the
vacuum switch. The vacuum switch closes the circuit
to the coasting richer at intake manifeld vacuum of
over 630 mm-Hg and opens the circuit when the
intake manifold vacuum is lowered to below 3595
mm-Hg. The circuit to the coasting richer is as
shown in Fig. 4-8, |

Vacuum switch

oy

.
Ignition coil

Manifold ag=
vacuum

| ]

Carburetor s

Fig. 4—8 Coasting richer

4—G—2. Carburetor Removal

1. Disconnect the negative battery cable from the
battery terminal.

2. Remove the air cleaner.

3. Disconnect the choke cable and accelerator cable.
4. Disconnect the metering ¢il pump tubes and pump
connecting rod.

5. Disconnect the fuel hoses and vacuum tube.

6. Remove the nuts attaching the carburetor to the
intake manifold and remove the carbuxetor.

4—G—3. Carburetor Disassembly

a. Removing of air horn and throttle chamber

1. Remove the air homn attaching screws and air
cleaner set bolt, and disconnect the pump connecting
rod from the pump lever by remeving the cotter pin.

4 : 4
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2. Separate the air horn from the body, and dis-
connect the choke connecting rod from the fast idle
lever. Then, remove the air horn from the body.

Fig, 4—9 Separating of air horn

3. Disconnect the vacuum centrol unit red from
the secondary thIottle lever by removing the cotter
pin.

4. Remove the vacuum control unit attaching screws
and remove the cover, spring, diaphragm and unit
body.

Fig. 4—10 Removing of vacuum contrel unit
1. Unit body 3. Spring
2. Diaphragm 4, Cover

5. Remove the screws attaching the body to the
throttle chamber and remove the body.

Fig. 4—11 Removing of throttle chamber

b. Disassembling of air horn

1. Remove the main passage bolt,
return valve assembly.

2. Remove the accelerating pump lever and the pump
plunger.

3. Remove the float retaining pin and remove the float,
4. Remove the clip, and take out the needle valve,
spring and spring retainer. Then, remove the needle
valve seat and filter.

filter and fuel

Fig. 4—12 Float and needle valve components

1. Float 5. Needle valve

2. Float retaining pin 6. Spring retainer

3. Needle valve stem 7. Fuel main passage bolt
4. Spring 8. Filter

¢. Disassembling of body

1. Remove the accelerating pump nozzle from the
body. Remove the outlet valve and inlet valve.

2. Remove the slow jets of the primary and secondary
stages and all air bleeds from the body.

3. Remove the main jets by removing the plug from
the body.

4. Remove the vacuum jets from the body

5. Remove the screws attaching the sub-slow dia-
phragm cover and take out the diaphragm, return
spring and washer. Remove the sub-slow jet- by re-
moving the plug.

P )

£ !Tr,;._., )

Fig. 4—13 Removing of sub-slow assembly
3. Washer
4. Diaphragm cover

1. Diaphragm
2. Retum spring

6. Remove the venturi by tapping it from the bot-
tom.
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d. Disassembling of throttle chamber

1. Remove the lever by removing the attaching nut
of the primary throttle lever on the shaft. Remove
the throttle valve and shaft by removing screws at-
taching the throttle valve.

2. Remove the attaching screw of the secondary
throttle valve and dismantle the secondary throttle
valve and the shaft.

Note :

Do not dismangle the venturi, throttle valve and shaft,
and the choke valve and shaft except when they
have to be replaced because of wear or damage.

3. Remove the idle adjusting screw from the throttle
chamber.

4—G—4. Carburetor Inspection

1. Wash all parts in clean gasoline and dry with
compressed air. All passages of the carburetor must
be blown very carefully. Mever use a wire for clean-
ing 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 pro-
per seating. To check the needle valve for proper
seating, invert the air horn, assemble the needle valve
and the float and then suck the fuel main passage.
At this time, if any leakage is present, the valve seat-
ing is not satisfactory.

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 pump plunger for wear of sliding portion
and smooth operation with the plunger bore. Check
the spring for rust and weakness.

9. Check the idle adjusting screw for damaged thread
and also seating surface. Check spring for weakness.
10. Check the primary and secondary throttle valves.
If these close firmly or not, check them for smooth
movement and excessive play of the shafts.

E“}}-"EA_

Fig, 4—14 Checking of throttle valves

Note :

Worn throttle valve shaft allows air to enter into
the cylinder and air-fuel mixture at low speed becomes
lean.

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

12, Check whether the coasting richer is attracted
when the solencid wires are connected to the battery
terminals as shown in Fig. 4-15.

“{gv

Fig. 4—15 Checking of coasting richer

4—G -5, Carburetor Assembly

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

1. Discard the oid gaskets and use new ones.

2. Check that all parts are in goed condition and
clean.

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

4. Adjust the primary and secondary throttle valves
to close firmly at fuliy closed position.

4—G—6. Carburetor lnstallation
Follow the removal procedures in the reverse order.

4--G—7. Carburetor Adjustment

a. talusting of idle speed

1. Connect a tachometer onto the ignition coil and
install 2 vacuum gauge onto the intake manifold.

2. Start the engine, and run it at idle speed.

3. Turn the throttle valve adjusting screw in or out
until the engine operates smoothly without stalling at
lowest possible revolution.

4. Ty the throttle valve adjusting screw, and the
idle adjusting screw alternately to obtain a steady

4 :6
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and smooth engine operation at engine idle speed,
which is indicated by steady reading on the gauge.
The engine idle speed is 700 rpm. '

b. Adjusting of float level

Adjust the float level by bending the float lever
seat so that the dimension H will be 18 mm (0.71
in} when the float lever seat is in contact with the
needle valve stem as shown in Fig. 4-16.

Float
Stopper

Floal lever seat /

Fig. 4—16 Adjusting of float level

Choke lever ™,

Fast idle lever <~\‘

—=
0.98mm Primary throtlls valve
10.039in)

Fig. 4—17 Fast idle adjustment

c. Fast idle adjustment

When the carburetor is in choked position, the lip
of fast idle lever contact with the fast throttle arm
and the throttle valve is opened slightly (15°), For
this reason, the idle revolution is slightly higher (fast
idle). When the choke valve is fully closed the clear-
ance between the primary throttle valve and the bore
shouid be 028 mm (0.039 in}. Measure the clear-
ance using a suitable wire gauge, and if necessary,
adjust it by bending the fast idle lever. Check the
choke valve for smooth movement.

d. Adjusting of accelerating pump stroke

At the ends of the pump lever there are four holes
which provide four changes in the pump injection
amount. When the pump lever connecting rod is
placed in hole @), the injection amount is smaller,
whereas the injection amount is larger when the
connecting rod is placed in hole ®. Accordingly,
select and use a hole according to the engine con-
dition, running condition and atmospheric tempera-
ture.

Fig. 4—18 Adjusting of accelerating pump stroke
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DESCRIPTION
The major electrical systems are the charging system,
ignition system, starting system and lighting system.
Service information for these systems are included
in this section.

5—-A. BATTERY
RX-3 is equipped with a 12 volt batiery consisiing
of six cells. Its capacity is as follows:

NS60 45AH (20 hours 1ate)
NS70 65AH (20 hours rate)
N50Z 60AH (20 hours. rate)

5—A—1. Checking of Battery

As the battery has many important functions to en-
gine start, ignition and lighting, check the following
points periodically and always keep the battery in
perfect condition.

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.

Fig. 5—1 Checking of specific gravity

If the reading is 1.26 or more, it indicates that the
battery is fully charged. If the reading is below 1.20,
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 of Battery

a. Constant current charge

1. If the exterior of the battery is dirty with sul-
phuric 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.

511

Note:

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

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

3. Connect the battery to the charger, ensuring that
the polarities are correct.

4. To charge, apply an electric current of approxi-
mately 5A until the specific gravity of the electrolyte
reaches 125 ~ 1.27.

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.

To charge with a fast charger, follow the instructions
of the manufacture.

Note:

1. Ensure that the cables are removed from the bat-
tery terminals before the charge is applied. If this
is neglected, it could cause a damage to the diodes
on the alternator.

2. 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. SPARK PLUG

The two spark plug system is adopted on RX-3
for increasing the combustion efficiency. There are
three kinds of heat range for genuine spark plugs as
follows, so that they can be used under the driving
area or running condition.

Manufacture Hot type Standard | Cold type
NGK B-6EM B-7EM B-8EM
NIPPONDENSO W20 EA W22 EA W25 EA

As these spark plugs are designed specially for RX-
3, do not teplace these with any of other types of
spark plug.

5—B—1. Checking of Spark Plug

Check the spark plugs for burned and eroded elec-
trode, black deposits, fouling, and cracked porcelain.
Clean the spark plugs with a spark plug cleaner or
a wire brush if they are fouled. )
Replace the badly bumned or eroded spark plugs.
Measure the electrode gap of each spark plug with
a wire gauge, as shown in Fig. 5-2.

The standard gap i5 0.8 ~ 0.9 mm {0.03 ~ 0.035 in).
If the electrode gap exceeds more than 1.1 mm (0.043
in), replace the spark plug.



Fig. 5—2 Measuring of electrode gap

5—C. IGNITION COIL

Two types of ignition coil are equipped.

One is the leading ignition coil with external resist-
ance which improves ignition performance and start-
ability of the engine, and ancther is crdinary type,
the trailing ignition ceil.

When the ignition key is turned on to actuate the
starting motor, the “S” and “R” terminals of the
key switch are closed with the “B” ferminal of the
key switch and the “Ig” terminal is opened. In this
case, current leads to the “S” terminal of the relay
and magnetizes the relay coil. Thus, the “H” and
“B” terminals of the relay are closed. Then, the
primary current leads from the “R” terminal to the
trailing ignition coll via the relay. And also, the
primary current for leading one is led from the “R”
terminal direct to the leading ignition coil by passing
the external .resistance.

When the ignition key is returned to the “Ig” posi-
tion after starting the engine, only “Ig” terminal is
closed with “B” terminal of the key switch. There-
fore, the function of the relay is stopped and the
primary current flows from the “Ig” terminal to
the ftrailing ignition coil. And also, the current for
leading one flows from the “Ig” terminal to the
leading igpnition coil by way of the external re-
sistance.

@

Key s;v'ftch . Ignition coil
5 A\ Resistor O
[ -
= [~ +
Battery

Fig. 5—3 Diagram of ignition coil

5--D. DISTRIBUTOR

RX-3 i equipped with two distributors, one for
the spark plugs on the leading side and ome for
those on the trailing side.

5-D—1. Adjusting of Point Gap

Adjust the point gap of each distributor a5 follows :
1. Check the contact points alignment. If necessary,
bend the stationary contact bracket so as to obtain
contact in the center of the contact points.

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

3. Insert a feeler gauge of 0.45 mm (0.018 in} be-
tween the contact points, loosen the two set screws
and move the stationary contact point until the cor-
rect gap is obtained.

Fig. 5—4 Adjusting of point gap

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

5—D—2. Adjusting of Ignition Timing

To adjust, proceed as follows:

1. Connect a timing light to the high tension cord
for leading spark plug of the front rotor housing.
2. Start the engine, and run it at idle speed of 700
pm.

3. Aim the timing light at the timing indicater pin
on the front cover. .

4. Loosen the distributor locking nut, and rotate the
leading distributor body until the timing mark on
the eccentric shaft pulley aligns with the timing in-
dicator pin on the front cover.
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5. Tighten the locking nut and recheck the timing.
6. Adjust the trailing distributor in the same way as
above.

5-D-3. Testing of Distributor

a. Dwell angle test

The dwell angle also called cam angle is degrees of
rotation through which the contact points remain
closed.

To test the dwell angle, use a distributor tester fol-
lowing the instructions of the manufacturer. If the
dwell reading is within 55 and 61 degrees, it is
correct,

If the reading is not within the specifications, it
indicates the following troubles.

1. Incorrect point gap -

2. Worn cam

3. Worn rubbing block

4, Distorted contact arm

Gentrifugal advance
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Fig. 5—6 Advancing characteristic (trailling side)

Fig. 5—7 Advancing characteristic (leading side)

Fig. 5—-8

Distributor cormponents
Cap

Rotor

Earth wire

Contact point assembly
Breaker base assembly
Cam

. Hair pin spring

. Governor weight

9. Governor spring

10. Drive shaft

11. Terminal

12. Oil seal

13. Washer

14. Distributor body

15. Washer

16. Retaining clip

17. Vacuum control unit
18. Condenser

R R




b. Advance Test

To test the ignition advancing characteristic of the
distributor, use a distributor tester.

The advancing characteristic of each distributor should
be within the range shown in Fig. 5—6 and 5-7.

5—-D—4. Disassembling of Distributor

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

3. Remove the screws that attach the vacuum con-
trol unit and remove the clip holding the vacuum
control unit rod. Remove the vacuum control unit.
4. Loosen the primary terminal screw and disconnect
the lead. Remove the contact point assembly from
the breaker base after removing the set screws.

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

7. Remove the screws that attach the breaker base
and remove the breaker base.

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

9. Remove the distrdbutor drive shaft retaining clip
and washers. Remove the shaft in upward direction
through the top of the distdbuto:.

10. The governor can be removed by removing the
governor spring and clip.

5—-D-5. Distributor Inspection

a. Inspecting of distributor cap

Inspect the distributor cap for cracks, carbon runners
and signs of arcing. Replace the cap if any of these
are found.

Clean the high tension terminals.

b. Inspecting of rotor
Inspect the rotor for cracks or evidence of excessive
burning at the end of the metal stop.

c. Inspecting of contact points

Inspect the points for wear, burning and pitting.
If the points are affected only slightly, clean with
stiff metal brush or oil stone. In case of severe
damage, replace the points.

d. Checking of contact arm spring tension

For inspection, hook a spring ‘scale on the contact
arm and pull straight at a right angle to the contact
arm.

Read the tension when the contact points start to
separate. If the reading is 0.575 kg {(1.27 ib) or
less, repjace the contact point assembly.

e. Checking of 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 0.27 £ 10% microfarads. In the absence
of a tester, check by substituting a new condenser.

5—D—6. Assembling of Distributor
Assemble the distributor in the reverse order of dis-
assembling.

5—E. ALTERNATOR

5—E—1. Service Precautions

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 ter-
minals on the alternator.

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

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

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

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

5—E—2, Checking of Charging System on Car

If the electrical system is not charging properly, it
is advisabie to determine whether the trouble is in
the alternator or regulator prior to removing the
alternator. ) '

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

Alternator

Voltmeler j—

Fig. 5—9 Checking of alternator

2. Connect the positive lead of the voltmeter to the
“B" terminal of the alternator and ground the negative
lead of the voltmeter.

3. Switch the head¥ight on.

4. Start the engine and take the reading of the
ammeter and voltmeter, holding the engine speed of
1,200 rpm (alternator speed: 2,500 rpm).

If the ammeter shows less than 32 ampares, the trouble
is in the alternator and if the voltagemeter shows
without the specifications it is in the regulator.

5—E—3. Disassembling of Alternator

1. Remove the front housing attaching bolts.

2. Separate the front housing by prying apart with
a screwdriver at the slots of the front housing

3. Remove the nut attaching the pulley to the shaft
and remove the pulley, fan and spacer.
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4. Remove the rotor from the front housing.

5. Remove the front bearing retainer attaching screw
and remove the retainer. Support the front housing
close to the bearing boss, and press out the old bearing
from the housing, only if the bearing is defective.
6. Unsolder the diode leads and stator coil leads.

7. Remove the stator from the rear housing.

8. Remove the screws that attach the brush holder
to the housing and remove the brush and holder,
insulator and terminal.

9. Remove the screw attaching the diode holder and
the two terminal screws, and remove the diode and
holder assemblies from the rear housing.

10. Remove the nut attaching the radio noise sup-
pression condenser and remove the condenser.

5—E—4. Alternator inspection

a. Checking of stator coil

Check the stator coil for both oven and grounded
circuits with a tester.

To check for open, connect the prods to each of
the two leads, as shown in Fig. 5—10. If there is
no flow of current, the coil is open circuit and must

be repaired or replaced.

To check for ground, connect one prod to the core and
the other to each lead wire, as shown in Fig. 5—11.
If a ground is present the current will flow and the
stator coil must be repaired or replaced.

Fig. 5—13
Alternator components
. Pulley
Fan
Bolt
Spacer
Front housing
. Front bearing
Bearing retainer
Rotor
Rear bearing
. Stator
. Terminal bolt
. Positive diode and holder
. Negative diode and holder
. Brush and helder
. Rear housing
. Condenser
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b. Checking of rotor

To check for open circuit, place both prods of a
tester on the slip rings, as shown in Fig. 5-12.

If the reading is 4 to & ohms, there is no irouble
in the rotor.

To check for ground, connect one prod to the slip
ring and other prod to the core, If the current
flows the rotor must be repaired or replaced.

¢. Checking of diodes

To check diodes, proceed as follows:

1. Positive diode open test

Connect the tester (+) lead on the diode holder and
(—) lead on diode lead as shown in Fig. 5—14. Switch
the tester to resistance check range, and check the
resistance. Good diode will indicate no resistance,
and if it indicates a high resistance, the diode is
opened. The diode opened, showdd be replaced as a
unit.

Fig. 5—14 Checking of positive diode

2, Negative diode open test

Connect the tester (—) lead on the diode hclder, and
{(+) lead on the diode lead. Switch the tester to
resistance check range, and check the resistance.
Good diode will indicate no resistance, and if it
indicates a high resistance, the diode is opened.
Diode should be replaced as a unit.

d. Checking of brushes

The brush should be replaced when one third of its
original length is worn. The standard length is 16 mm
{0.630 in).

The standard tension of the brush spring is 390 gr
(13.7 oz). If the temsion is too low or if excessive
corrosion exists, the spring must be replaced.

e. Checking of 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—E—5. Assembling of Alternator

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

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—15.

Fig. 5—15 Assembling of 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 dicde.

5—F. REGULATOR

5—F—1. Checking of Constant Voltage Relay

To check, use an almost fully charged battery and
connect a voltmeter between the (A) and (E) ter-
minals of the regulator, as shown in Fig. 5-—16.
Then, hold the alternator revolution to 4,000 rpm
(engine revolution 2,000 rpm) and take a reading of
the voltmeter. 1f the reading is from 13.5 ~ 1456
volts, it is in proper order. If it is not within the
specifications, the voltage relay must be adjusted, as
instructed in Par. 5—F-2.

Regulator

Allernater

Battery

Fig. 5—16 Checking of constant voltage relay

5—F—2. Adjusting of Regulator

First, check the air gap, back gap and point gap with
a wire gauge.

If they are not within the specifications, adjust by
bending the stationary contact bracket. After correct
gaps are cbtained, adjust the voliage setting. Bend

5:6
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the upper plate down to decrease the voltage setting,
up to increase the voltage setting.

Alir Bap

Back Bap H—

Py -
...

Fig. 5—17 Regulator gap

Constant voltage relay

Adjustment Standard specification

Air gap 0.7 ~ 1.1 mm (0.028 ~ 0.043 in)
Point gap 0.3 ~ 0.4 mm (0.012 ~ 0.016 in)
Back gap 07 ~ 1.1 mm {0.028 ~ 0.043 in)
Veoltage 14 * 0.5V (Alternator 4,000 pm)

5—G. STARTING MOTOR

5—G-1. Checking of Starting Circuit

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

. Weak bvattery

. Corroded or loose battery terminal

. Loose starting motor terminal

. Broken or joose wires of the starting circuit

. Faulty ignition switch

nop W —

5—G—2. Testing of Starting Motor

a. Free running test

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

lg switch

Ammeler

Slarling
motor

Voltmeisr

Batlery

Fig. 5—18 Testing of circuit

2. Connect an ammeter between the.(B) terminal of
the starting motor and the battery.
3. Operate the starting motor and take a reading.
Refer to Par. TECHNICAL DATA.

b. Lock resistance test

To test the lock resistance of the starting enotor,
follow the iastructions of the test equipment manu-
facturer, Refer to Par. TECHNICAL DATA.

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) Short armature circuit
¢) Burnt commutator

3} Low torque and low cwrent flow, Low free run-
ning speed.

a) Breakage of field circuit

b) Excessive internal resistance

4) Low torque. High free running speed.
a) Short circuit of field coil

5—G—3. Disassembling of 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—19 Removing of magnetic switch

3. Remove the plunger from the driving lever.

4. Remove the bracket through bolts and brush holder
attaching screws. Then, remove the rear bracket.

5. Remove the insulator and washer from the end of
the armature shaft,

6. Remove the brush holder.

7. Separate the front bracket and the yoke.



8. Remove the armature from the yoke and remove
the washers.

9. Loosen the screws attaching field coil, and separate
the field coil assembly from the yoke.

10. Remove the driving lever, spring and spring seat.
11. Remove the over running clutch assembly from
the armature shaft.

5—G—4. Starting Motor Inspection

a. Checking of armature

Check the armature for both grounding and short
circuit. To check for grounding, touch one prod of
a tester to each segment and the other prod to the
core or shaft. If there is current flow, the coil of the
corresponding segment is grounded. '

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 amma-
ture slowly by hand. In case of short in the coil,
the steel strp will become magnetized and vibrate.

Fig. 5—20 Checking of armatuze

b. Checking of commutator

If the commutator is dirty, discolored or worn, clean
it with emery paper and wash with clean solvent.
After cleaning, undercut the mica between the seg-
ments to the depth of 0.5 ~ 0.8 mm (0.020 ~ 0.031
in). Refer Fig. 5-21.

c. Checking of field coil

To test the field coil for ground with a tester, place
one prod on the voke or pole core and the other
prod to the field terminal. In case of grounding, there
will be current flow and the field coil must be re-
paired or replaced. Refer Fig. 5-22.

Fig. 5—22 Checking of fleld coil

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

[

- Fig. 5—23 Starting motor components

—

Bush 2. Driving lever
. Front bracket

5
9. Field coil assembly 10. Brush

6. Over running clutch assembly

3. Plunger 4. Magnetic switeh
7. Armature 8. Yoke
11. Brush holder 12. Rear bracket
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e. Checking of brushes and brush springs

Check the brushes and replace if they are wom down
more than one third of their original length. Other-
wise, reduced spring tension will lead to an increase
in the brush-commutator contact resistance. This low-
ers the torque and causes burnt comsnutator surface.
The spring tension js 1.13 kg (40.0 oz} or 2.0 kg
(70.5 oz). If the tension is too low, replace the springs.

f. Checking of bush

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

h—G-5. Magnetic Switch Test

a. Pull-in coil test

Apply the specified voltage (8V) between the (S)
terminal and (M) terminal. 1f the magnetic switch is
forcefully attracted, the pull-in coil is in good condition.

=

Fig. 5—24 Pull-in coil test

b. Holding coil test

Ground the (M) terminal to the magnetic switch body
with a lead and apply the specified voltage {8V) to
the terminal (S) to pull in the plunger. If the plunger
resnains attracted after disconnecting the lead from
the (M) terminal, the coil functions properly.

L=

Fig. 5—25 Holding coil test

c. Return test
Push in the plunger by hand and apply the specified
voltage (12V) between the (M) terminal and the

5:9

magnetic switch body. If the plunger is not attract-
ed, there is no trouble.

Fig. 526 Return test

5—G—6. Assembling of Starting Motor

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

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

2. When the magnetic switch is closed, the clearance
between the pinion and stop collar should be 05 ~
20 mm (0.012 ~ 0.079).

$.5~—2 Omm
(0_012~0. 079in)

Fig. 5—27 Clearance of pinion and stop coilar

5—H. LIGHTING SYSTEM

The wiring of the lighting systems is shown in the
wiring diagrams. The wires in the various circuits
are of different colors to aid when checking individ-
ual circuits.

5—H—1. Headlight Aim

Before adjusting the headlights, make sure that the
tires are inflated uniformly to recommended pressure
and the vehicle is on the level ground without load.
To adjust the headlights, remove the head lamp
frames and turn the three springloaded screws of
the sealed beam unit until the headlights are aimed
properly. When the high beam is amied 20 m (6.6



ft) straight ahead, the center of the high intensity
should be 26.6 mm (147 in) lower than the hori-
zontal lamp center line, as shown in Fig. 5--28.

!
665mm 26 émm O
w2 l'n) (.00

2m
(6.6 11)

Fig. 5—28 Headlight aiming

5—H—2. Replacing of Bulbs
When replacing the bulbs, use the correct bulbs, re-
ferring the following table:

Head lamp S50W/37.5W or 45W/40W
Front turn signal and side lamp | 21W/5W or 23W/8W
Rear turn signal lamp 23W/8W or 21W

Back-up lamp 23W or 10W
Stop and tail lamp 2LW/SW
Licence lamp 8W or 5W
Side turn signal lamp 3.4W

5-I. METER PANEL

5—-1—1. Fuel Gauge
RX-3 5 equipped with an electric fuel gauge. The
fuel gauge indicates the fuel quantity in the tank
when the ignition switch is tummed on. The fuel gauge
circuit s composed of the fuel meter, mounted on
the meter panel, and the fuel tank unit, connected
by a single wire through the ignition switch.

Should the meter fail to register, check and repair

the fuel meter circuit as follows:

1) Fuel gauge does not register with ignition “ON”.
a) Defective panel unit '
b) Faulty contact in “Ig” terminal of meter gauge
c) Wiring to tank grounded
d) Meter gauge improperly grounded

2) Fuel gauge shows *F” under all conditions.

a) Open circuit in tank unit and meter gauge
b) Break in wiring between tank unit and panel

3) Fuel gauge shows “E” under all conditions.
a) Loose or faulty contact of terminals
b} Short circuit in tank unit or meter gauge
¢) Break in P coil and S coil of meter gauge

Fuel gauge

1g swilcn

Ap- o

Fuel tank uni

Batlery

Fig. 5—22 Diagram of fuel gauge

5—1-2. Water Thermometer
The cooling water thermometer is operated electrically
like the fuel gauge. The circuit consists of the water
thermometer on the meter panel and the sending
unit installed on the intake manifold. When the water
thermometer registers improperly, check on the fol-
lowing points and refer to the wiring diagram for
repair. .
1) Pointer does not move when ignition switch is
turned om.

4) Defective panel unit

b) Faulty contact in “Ig” terminal
2) Pointer shows “H” under all conditions.

a) Open circuit in sending unit

b) Break in wiring between both units.

¢) Loose or faulty contact in terminals
3) Pointer shows “C” under all conditions.

a) Defective panel umnit

b) Short circuit in sending unit -

¢) Panel unit improperly grounded

Waler lemp. gauge

{g awtlch

-l

Scndig unit

Ballery

Fig. 5—30 Diagram of water thermometer
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Engine {General Data)

Type
Displacement
Compression ratio
Compression pressure
Max. Brake horsepower
Max. Torgue
Port tirning :

Intake opens

Intake closes

Exhaust opens
Exhaust closes

Rotary engine, in line
2 rotors, water cooled
491 cc x 2 rotors
(30.0 cu.in x 2 rotors)

94:1

6.0 kgfem? at 280 rpm
(85 Ib/in? at 280 rpm}
110 HP/7,000 rpm (SAE)
100 ft-1b/4,000 rpm (SAE)

Primary : 32° AT.D.C.
Secondary : 32° ATD.C.
Primary : 40° ABD.C.
Secondary : 40° ABD.C.
80° B.B.D.C.

48° ATDLC.

Engine

Front and rear housing :
Limit of distortion
Limit of wear

Rotor housing :

Width

Limit of distortion
Intermedjate housing :

Width

Limit of distortion

Limit of wear
Rotor :

Standard weight (with inter-

nal gear and bearing)

Inside diameter

Gap of side housing and
10101
Protrusion of land

Permissible protrusion of land

Width of apex seal gioove

Diameter of corner seal cave

Depth of corner seal cave

Width of side seal groove

Depth of side seal groove

Width of oil seal groove

Depth of oil seal groove

0.04 mm (0.002 in)
0.10 mm (0.004 in)

+0
60 _g 0o ™M
+0 .
(236227 1 5008
0.04 mm (0.002 in)

50 0.1 mm

(1.9685 £ 0.0039 in)
0.04 mm (0,002 in)
0.10 mm (0.004 in)

3.940 kg (8.686 1b)

SOig'Olgmm

(3.1497 7 30008 4
0.13 ~0.17 mm

(0.0051 ~ 0.0067 in)
0.10~0.15 mm

(0.004 ~ 0.006 in)

Max. 0.2 mm (0.008 in)
Min. 0.085 mm (0.003 in)
6 £ (¢.009 mm

(0.2362 £ 0.0004 in)
117 0.018 mm

(0.4331’:8-0007 in)

807" 8_2 mm
+0 .
0315070 07 i)

+0.039
104 0ip14 mm

+0.0015
(0.0394 ;50008 )

45 X 1mm

(0.1772 £ 0.0039 in)
+0.06
35 40.03

(0.1378

64 *0.1 mm
(0.2520 £ 0.0039 in)

+0.0024 .
+0.0012 ™

Apex seal :
Length

Width

Height

Limit of height
Gap of apex seal and side
housing :

Standard

Limit
Gap of apex seal and rotor
groove :

Standard

Limit
Apex seal spring:
Free height
Set height
Set load
Spring constant
Corner seal:
Outside diameter

Width

Gap of comer seal and rotor
EIoove:
Standard

Limit
Corner seal spring:
Free height
Set height
Set load
Spring constant
Side seal:
Thickness

Width

Gap of side seal and rotor
groave:
Standard

Limit

59977 gp5 mm (g?ct.ic)
2361178 1o i
59.94t 8_020 mm
(2.3599 ig.oooa in)
=985
0238800
1070 mm

+0 i
(0.3937 —0.0039 in}
8.0 mm (0.3150 in)

0.01 ~ 0,055 mm
(0.0004 ~ 0.0020 in) Arc-
0.02~0.055 mm tic
(0.0008 ~ 0.0020 in) | SP¢%-
0.05 ~ 0.070 mm
(0.0020 ~ 0.0028 in)
0.15 mm (0.0059 in)

0.036 ~ 0.072 mm
(0.0014 ~ 0.0028 in)
0.034 ~0.075 mm (Arclic
(0.0013 ~ 0.0030 in)
0.10 mm (0.004 in)

5.0 mm (0.197 in)

2.0 mm (0.079 in)
29202 kg (6.4 % 0.4 Ib)
0.97 kg/mm (54.3 Ibfin)

- 0.020
— 0.03p MM

X ~ 0.0008 .
(0.4331 _ 0_00121n)

11

7 t82 mim

+0 .
(02756 § 5079 1)

0.020 ~0.048 mm
(0.0008 ~ 0.0019 in)
0.08 mm {0.0031 in)

2.7 mm (0.106 in)

1.0 mm (0.039 in)
13203 kg (2.9 £0.71b)
0.76 kgfmm (42.6 1bjin)

—-0.014
- 0.039 ™M

~ 0.0006 .
(0.0394 ~ o000 i)
+0
3.5

=01
+0Q .
(0.1378 —0.0039 in)

10

mm

0.04 ~0.07 mm
(0.002 ~ (.003 in}
0.078 mm (0.0031 in)
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Gap of side seal and corner
seal:

Standard

Limit
Side seal spring:

Free height

Set height

Set load

Spring constant
Oil seal:

Thickness
Width

OQutside diameter of outer
oil seal

Qutside diameter of inner oil
seal

Contact width of oil seal lip:
Standard
Limit

Oil seal spring:
Free height

Set height
Set load

Spring constant

Main bearing:

Inner diameter
Main bearing clearance:
Standard
Limit
Rotor bearing:

Inner diameter

Rotor bearing clearance:
Standard
Lumit

Eccentric shaft:

Eccentricity of totor journal
Main journal diameter

Rotor journzl diameter

0.05 ~ 015 mm
(0.002 ~ ¢.006 in)
0.40 mm (0.016 in)

1.9 mm (0.075 1n)

1.0 mm (0.03% in)
40%1.0kz (8.8%£2.21b)
3.6 ke/mm (201.6 1b/in)

+ 0.2
55 g mm

(0.2165

+0.05
—-0.13

+0.0020
01319 7 55050 i)
- 0.04

126 0.10 mrn

—0.0016 .
(4.9607 ~ "0 039 in)
- 0.03

116 _ 4pg mm

~0.0012 .
~0.0035 ™

+0.0079 .
a in

)

3.38 mm

(4.5670

0.2 mm {(0.008 in)
0.8 mm (0.031 in)

Inner side: 2.7 mm
{0.106 in)

Outer side: 2.6 mm
(9.102 in)

1.0 mm (0.039 in)

+3 +6.6
137 T kg (28.77 5% 1b)
Inner side : 7.5 kg/mm

(419.6 Ib/in}
Quter side: 8.3 kg/mm
(4644 lb/m)

+ 0050

+ $.020
+0.0018.
(1.6929 0.0008 in)

43

0.04 ~ 0.07 mm
(0.0016 ~ 0.0028 in)
0.10 mm (0.0039 in)

+ 0.070
+ 0.030 ™0
+0.0028
(2.9134+0_0012m)

74

.64 ~ 0.08 mm
(0,0016 ~0.0031 in)
0.10 mm (0.0039 in)

+ 0
15 _ 0.035 mm

©:5906 1§ 14
4 130 m

(1.6929 7 3-0006 in)
" 2485 o

a0 — 0.0006 .
(29134 _ 0.0012 W

+

Permissible run-out

Eccentric shaft end play:
Standard

Limit
Internal gear:
Number of teeth
Backlash of internal gear
and stationary gear
Stationary gear:
Number of teeth
Inner diameter

Less than 0.02 mm
(Less than 0.0008 in)

0.04 ~ 0.07 mm
(0.0016 ~0.0028 in)
0.09 mm (0.0035 in)

51 .
0.06 ~ 0.08 mm
(0.0024 ~0.0031 in)

34
47 i 8'016 mm
(1.8504 * 30006 )

Lubricating system

Oil pump:
Feeding capacity

Clearance of outer rotor and
body

Clearance of outer rotor and
inner rotor

Rotor end float

Qil pressure:
Normal

Warning lamp lights

Pressure regulator control spring:

Free length
Set length
Set load
Reliel valve opens:
Regulated pressure

Oil metering pump feeding
capacity
Oil capacity:

Oil pan

Full capacity

6 lters/min (12.7 US.
pints/min, 10.6 linp. pints/
min) at 1,000 rpm
22 liters/min {46.5 U.S.
pints/min, 38.7 Imp. pints/
min} at 7,000 rpm
0.200 ~ 0.245 mm
(0.008 ~0.010 in)
0.01L ~ 0.09 mm
(0.0004 ~0.0035 in)
0.030 ~ 0.125 mm
(0.001 ~0.005 in)

5.0 kg/fem? (71.1 1b/in2)
at 3,000 rpm

0.5 kgfem? (7.1 [b/in?)
at 700 pm

Less than 0.3 kg/cm?
(4.3 1b/in?)

464 mm (1.827 in)
353 mm (1.390 in)
7.1 kg (15.6 b

5,06 kefem?
(72.0 1b/in2?}
2.4 ~ 2.9 cc/6 min at
2,000 rpm

4.8 liters (10.1 U.S. pints,
8.4 Imp. pints)
5.8 liters (12.3 US. pints,
10.2 Imp. pints)

Cooling system

Water pump:
Type
Feeding capacity

Fan:
$+andard revolution

Fan diameter

Number of blades

Water pump pulley ratio
Thermostat:

Starts to open

Centrifugal

110 ~ 120 liters (233 ~
254 U.S. pints, 194 ~ 211
Imp. pints/min)

1,500 ~ 2,000 1pm

at 2,000 rpm of engine
380 mm (14.96 in)

4

1.035 : 1

8211.5°C (180 £ 35°F)

T:2




Fl'\

Fully opens

Lift
Radiator :

Type

Core area

Relief valve pressure

Coaoling capacity :
With heater

Without heater

95°C (203°F)
8 2mm 317 0079 iny
at 95°C (203°F)

Corrugated fin
7.15m2 (77.0 ft2) o1
6.28 m2 (67.6 [t2)
0.9+0.1 kg/em?

(12.8* 1.4 Ib/in?)

7.3 liters {15.4 U.S. pints,
12.8 lop. pints)
6.8 liters (14.5 U5, pints,
12.1 Imp. pints)

Centrifugal advance :
Trailing

Leading

Vacuum advance :

Trailing

Leading

Fuei system

Dwell angle

Fuel tank capacity

Fuel filter

Fuel pump :
Type
Rated terminal voltage
Min. operating voltage
Feeding pressure
Feeding capacity

Carburetor :
Type

Throat diameter

Venturi diameter

Main jet

Main air bleed

Slow et
Skow air bleed

Pump nozzle

60.0 liters (15.6 U.S. gal-
lons, 13.2 Imp. gallons)
Paper element, cartridge type

Electrical {Transistor)
12V
Less than 10V
0.20 ~0.25 kg/em?

(2.8 ~ 3.6 Ib/in2)
Mare than 800 cc (0.21 US,
gallon, 0.18 Imp. gallon/min)

Down-draft, Zenith Strom-
berg R
Primary : 26 mm (1.0236 in)

Secondary : 30 mm
(1.1811 in)

Primary : 21 x 8 mm
(0.8268 x 0.3150 in)

Secondary : 28 x 10 mm
(1.1024 x 0.3937 in)

Primary : & 92

Secondary : # 140

Primary : # 100

Primnary : # 90 {Automatic
transmission)

Secondary : ¥ 140

Primary : # 42

Secondary :# 60

Primary : # 200

Secondary (#1380

0.7 mm (0.028 in)

Firing order
Ignition timing

Marking location
Spark plug type and gap:
Hot type

Standard type

Cold type

Starting motor :
Capacity

Free running test

Electrical system

Battery :
Voltage

Capacity

Terminal ground
Specific gravity

Distributor (T and L}:
Contact point gap

Contact point pressure

Condenser capacity

12 V (NS60, NS70 or

N50Z)

45AH, 60AH or 65AH
(20 hours rate)

Negative

Fully charged : 1.26

Recharge at : 1.20

0.45*0.05mm
{0.018 £ 0.002 in)
0.575%0.075 kg
(1.27%0.17 b}
027 20.027UF

Lock test

Start : 0% 1° at 500 rpm

of dis.

Max. : 2.5 %1° at 1500 rpm
of dis.

Start: 0% 1° at 500 1pm

of dis.

Max. : 7.5 %1% at 2,000 rpm
of dis.

Start: 0% 1.5%at 150 mmHg
Max.: 17.5%1°at 430
mmHg

Start : 0% 1° at 150 mmHg
Max.: 11 £1.5%at 400
mmHg

58 *3°

1-2

Trailing : 5° A.TD.C.
Leading : 0°

Eccentric shaft pulley

NGK B-6EM 0.8 ~ 0.9 mm
(0.031 ~0.035in)
NIPPONDENSQ W20EA
(0.8 ~0.9mm
(0.031 ~0.035 in)
NGK B-7EM 0.8 ~ 0.9 mumn
{0.031 ~0.035 in)
NIPPONDENSO W22EA
0.8~ 09 mm
(0.031 ~0.0351n)
NGK B-8EM 0.8 ~ 0.9 mm
(0.031 ~ 0.0351n)
NIPPONDENSO W25EA
0.8~09mm
(0.031 ~0.035 in)

1.0 KW
2.0 KW (Arctic spec. or
automatic transmission}
Voltage : 11.5V
1 12V (Automatic
transmission)
Current : Legs than 70 A at
5,000 1pm or more
: Less than 100 A at
5,400 rpm or more
(Arctic spec.)
: Less than 100 A at
1,700 1pm or more
(Automatic
transmission)
Voltage : 5V
. 4V (Arctic spec.
oI automatic transmission
Current : 8004 or less
1 1,0004 or less
(Arctic spec.)
1 1,200A or less
{Auvtomatic tranmission)
Torque : 0.9 m-kg or more
(6.51 ft-lb o1 more)
1.8 m-kg or more
(13.02 ft-1b or more}
{Arctic spec.)
1 6.0 m-kg or more
(43.40 ft-lb or more)
{Automatic transmission)
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Brush
Brush spring tension

Magnetic switch operating
Voltage
Alternator:
Ground polarity
No load test

Load test

Brush spring pressure
Slip ring diameter

Ratic of alternmator and
eccentric shaft

4

1.13 kg (40.0 oz)

2.0 kg (70.5 oz)
(Arctic spec.}

9V

Negative
Voltage: 14V at 1,050 rpm
or less
Current: 0A
Voltage: 14V at 2,500 rpm
or less
Current: 32A
390 gr (13.7 oz)
33 mm * 0.2
(1.299 £ 0.008 in}
2.02:1

Regulator:
Constant voitage relay

Regulated voltage, without load
Bulbs:

Head lamp

Front turn signal & side lamp

Side turn signal lamp

Fog iamp

Interior lamp

Rear turn signal lamp

Stop, tail & back-up lamp

Licence lamp

Air gap: 0.7 ~ 1.1 mm
(0.028 ~ 0.043 in)

Point gap: 0.3 ~ 0.4 mm
(0.012 ~0.016 in)

Back gap: 0.7~ 1.1 mm
(0.028 ~ 0.043 in)

14 + 0.5V i

S0W/37.5W or 45W/40W

21W/5W or 23W/8W

3.4W

25W

SW

21W or 23W/3W

21W/SW/10W

8w, 10W or SW

TIGHTENING TORQUE LIST

m-kg ft-Ib m-kg ft-lb
Engine: Coolant drain plug 2.0 . 15
Tension bolt 3.0 20 {Intermediate housing)
Flywheel nut 450 350 Water pump 2.0 15
Eccentric shaft pulley 8.5 60 Water pump pulley 0.8 5
Front cover 2.0 15 Carburetor 20 15
Bearing housing 2.0 15 Intake manifold 20 15
Rear stationary gear 2.0 15 Exhaust manifold 5.0 40
Ol pan 10 7 Spark plug 1.5 10
Pressure regulator 3.5 25
Oil drain plug 3.5 25 Standard bolts:
Qil pump 0.8 5 6 mm P = 1.25 0.8 5
Oil pump driven sprocket nut 3.5 25 8§ mm P = 1.25 2.0 15
Oil pressure switch 1.5 10 10 mm P = 1.25 4.0 30
Cooling fan 08 S 12mmP =15 7.0 50
Water thermometer gauge unit 1.0 7 14 mm P = 1.5 9.0 60 J
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. Cooling fan

. Water pump body

Waler pump pulley

. Cooling fan drive
Eccentric shalt pulley

. Eccentric shalt pulley

Key

. Eccentric shalt pulley bolt
9. Eccentric shaft front oil seal
10. Eccentric shafl puliey boss
1i. Qil thrower

12. Dislributor drive gear

13. Front cover

14. Qil pumnp driven sprocket
15. Qil pump body

16. Thermostat cover

17. Thermostal

18. waler thermo switch (for air conditioncr)
19. Water thermo swilch {for choke control)
20. Front housing

21. Thrust washer

22. Needle bearing

23. Thrust plate

24. Spacer

25. Oil filler

26, Inlermediate houmng

27. Ou filter cover

28. Rear rotor housing

29. Rear housing

30. Apex seal

31. Rear rotor

32. Oil seal {outer)

33. Qil secal (inner)

34 Rear rolor bearing

35. Rear wnain bearing

36. Flywheel lock nut

37. Key

38, Needle bearing

39. Eccentric shaft

40. Eccentric shaft rear oil seal
41. Qil j&1

42. Sealing washer

43. Tension bolt

[ = S

Fig. 1—1 Engine cress section (1)
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. Oil feller cap
. Distributor

. Dipstick gauge
. Rotor housing
. Tubular dowel

Scaling rubber (outer)
Sealing rubber (inner)
Trailing spark plug
Leading spark plug

Fig. 12 Engine cross section (2)

10.
11.
12
13.
14.
15.
16.
17.
18.

Side seal

Rotor

Coolant drain plug
Gil warning siwtch
Ailr cleaner
Alternator
Carburetor

Hot air hose

Water thermo senser

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

P.CV. valve

Intake manifold
Air control value
Thermal reactor
Apex seal

Comer seal

Air injection nozzle
Gil strainer

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)

7. Oil pump outer gear
8. Oi pump inner gear
9. Oil pump body

10. Oil strainer

11. Oil pan

12. Distributor

13.
14,
15.
16.
17.

Distributor driven gear
Oil pump chain adjuster
Oil pump chain

Pressure confrol valve

Qil waming switch




1—A. ENGINE DISASSEMBLY
Engine disassembly should be dome in the fo]lowmg
order after removing the engine from the vehicle.

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

any type of engine now in service.

Fig. 1—4 Engine work stand

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

2. Mount the engine on the engine work stand (49
0839 000) with the hanger (49 1114 003).

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

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

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

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

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

e e

Fig. 1—5 Removing intake manifold ass’y

Then remove the gasket and two rubber rings.

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

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

Fig. 1—6 Removing distributor

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

R T T e T e e

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 pgasket.

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

Fig. 1—9 Removing oil strainer

15. Apply identification masks 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.

Fig. 1—-10 Putting identification marks

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

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

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

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 “O7 ring from the oil passage on
the front housing.

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

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

st

Fig. 1—13 Removing chain adjuster -

24. Remove the lock nut and washer for 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—11 Removing eccentric shaft pulley

Fig. 1—-14 Removing chain and sprockets
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26. Remove the keys on the eccentric shaft and
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. Tumn 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:

13 Remove the clutch pressure plate assernbly 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).

§ 43 1631 080

Fig. 1-15 Removing flywheel nut

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

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 [881 060).

2) Attach the counter weight brake (49 1881 053).
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 305), turning the handle
of the puller and lightly hitting the head of the
puller.

32. 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 remaval in two or three procedures.

34, Lift the rear housing off the shaft.

H‘-n

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, comer seal springs,
side seals and side seal springs from the rear side
of the rotor, and place them in the seal case (49
(813 250), 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
changing its original position in reassembling.
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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 two 07
rings from the rear rotor housing.

38. Attach the dowel puller (49 0813 215), and pull Fig. 1-22 Removing seals

the tubular dowels off the rear rotor housing holding

the rotor housing down by hand to prevent it from Note:

moving up. 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 roter, so that when
reassembling the engine the rotor can be installed in
its original position.

Fig. t—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 two “07
rings from the rear rotor housing.

Fig. 1—23 Putting identification mark

43. Remove the oil seals by using the oil seal remover

Fig. 1—21 Removing rear rotor housing

40. Remove the each apex seal, side piece and spring
from the rear rotor and place them in the seal case.
41. Remove the rear rotor away from the eccentric
shaft and pilace it upside down on a clean sheet of Fig. 1—24 Removing oil seal

1 7
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Note:

1) Do not exert strong pressure at only one place 1o
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 rngs in the oil seals when the
engine is overhauled.

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

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

Fig. 1-25 Removing intermediate housing

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

1-B. INSPECTION AND REPAIR

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

' Housing

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

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

Fig. 1—26 Removing sealing agent

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

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

4, Check for housing distortion by placing a straight
edge on the housing surface. Measure the clearance
between the straight edge and the housing surface
with a feeler gauge, as shown in Fig. 1-27. If the
distortion exceeds ¢.04 mm (0.0016 in), reface or re-
place the housing.

——

Fig. 1—27 Checking distortion

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

Fig. 1—28 Checking position of wear



Fig. 1—29 Checking wear

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

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

Limit

(0.0039 in)
(0.0020 in)

0.10 mm
0.05 mm

Sliding surface
Joint surface

1—B—2. Regrinding Side Housings

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

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

1-B—3. Inspecting Front Stationary Gear and

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

Fig. 1—30 Checking main bearing clearance

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

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

Fig. 1—31 Removing stationary gear assembly

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

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



Fig. 1—33 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. 1-34

Fig. 1—34 Installing stationary gear

1-8—4. Inspecting Rear Stationary Gear and

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

the rear housing,

2) Using the main bearing replacer (49 0813 235),
remove the stationary gear from the rear housing.
3) Apply a thin coat of grease on the “0O” ring and
place it in the groove of the stationary gear.

Fig. 1—35 Assembling stationary pear

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

6} Tighten the bolts attaching the stationary gear.

1—B—5 Inspecting Rotor Housing

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

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

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

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

Fig. 1—36 Removing carbon

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

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

1:10
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6. Check for rotor housing distortion by placing a
straight edge at the position shown in Fig. 1-37.
Measure the clearance between the straight edge and
rotor housing surface with a feeler gauge. If the
distortion exceeds 0.04 mm (G.0016 in}, replace the
rotor housing.

This check should be done whenever the engine is
overhauled.

Fig. 1—37 Checking distortion

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

Fig. 1-39 Checking rotor housing width

1-B—6. Inspecting Rotor

1. Check the combustion condition and gas leakage.
To a certain extent, the combustion condition can
be judged as in the case of reciprocating engines
by the color and quantity of carben 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 browm,
while the trailing side shows black color. It should
be noted that this color varies according to operating
conditions just before the engine is removed.

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

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

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

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

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

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

Fig. 1—-38 Checking points

Fig. 1—40 Checking rotor width
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If the clearance is more than the specifications, replace
the rotor assembly. If the clearance is less than the
specifications, it indicates that .the internal gear has
come out, so strike the internal gear lightly with
plastic hammer being careful not to damage.

1—B—7. Inspecting Rotor Bearing

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

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

Fig. 1--41 Checking rotor bearing clearance

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 roter, 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.

Fig. 1—42 Removing rotor bearing

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

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.

42 0812 20

Fig. 1—43 Installing rotor bearing

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

Note:

The rotors are classified into five grades according

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

internal gear side. ‘

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

following combinations are adopted in the factory.
Combination of rotor

¢ —b,c d e — ¢

d —¢,d, e

a—»>b
b —a, b, c

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

Fig. 1—44 Rotor weight mark

1—B—8. lnspecting Seal Springs

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

2. Check the free height of the apex seal spring. It
should be meore than 5.5 mm (0.22 in).

Note:

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

1:12
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1—B—9. Inspecting Rotor Oil Seal

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.
1-45 and confirm the free movement by pressing
with finger. The protrusion should be more than
6.5 mm (0.02 in)

Seal height Lip width

_.} L

Side seal groove

Fig. 1—45 Checking oil seal

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

1—B—10. Inspecting Apex Seal

1. Remove all carbon from the apex seal and spring,
being careful not to damage the apex seal. MNever
use emery paper as it will damage the apex seal.
Wash them with cleaning solutiomn.

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

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

Apex seal height

Fig. 1—46 Apex seal height

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

1:13

Fig. 1—47 Checking apex seal

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

Fig. 1—48 Checking apex seal and groove

5. Check the gap between the apex ‘seal and side
housing. To check, measure the length of the apex
seal with a micrometer,

Fig. 1—49 Measuring apex seal length

Compare the measured apex seal length with the
minimum value among B) © and © points of the
rotor housing (see Fig. 1-38). The standard gap is
0.13 ~ 0.7 mm (0.0051 ~ 0.0067 in}.

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

1—B~—11. Inspecting Side Seal

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

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

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

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

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

5. Check the pap 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.

1—B—-12. Inspecting Corner Seal -

1. Remove carbon from the corner seal.

2. Check the corner seal for wear or damage.

3. 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).

4. Check the gap between the corner seal and the
corner seal groove. The standard gap is 0.020 ~ 0.048
mm (0.0008 ~ 0.0019in} and the limit is 0.08 mm
{0.0031 in}. This gap enlargement shows uneven wear
of the comner seal groove, which occur 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 extent of wear of the comner seal groove
is determined by the bar limit gauge (49 0839 165)
and classified into three conditions.

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

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

1:14
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the not-go-end does not. This means the gap is more
than standard dimension and less than the limit. In
this case, replace the comer seal with a 0.03 mm
(0.0012 in) oversize one. Do not rebore the groove.
c. If the both ends of the gauge go into the bore,
it means that the gap exceeds the limit of 0.8 mm
{0.0031in). Rebore the corner seal groove with the
Jig and reamer (49 2113 030 and 49 083% 170)
to 11.2mm {04410in) diameter and use a 0.2 mm
{0.0079 in) oversize corner seal.

430338 165

Fig. 1~-53 Checking corner seal groove

Note:

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

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

Go-end 11073979 mm (0.4331 1 30007 in)
Notgoend | 110700 mm (0.4331 70001 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

Fig. 1-54 Reaming corner seal groove

the rotor bearing and apex seal groove.

3) Ream the groove with the Reamer (49 0339 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.

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

Note:

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

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

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

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

1—-B~13. Inspecting Eccentric Shaft

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

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

Fig. 1-55 Measuring rotor journal diameter

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

Fig. 1—56 Checking run-out

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

Blind plug

“0”ring
Bzaring

Fig. 1--57 Blind plug

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

Fig. 1-58 Roller bearing and oil jet

To replace the bearing, use the bearing replacer (49
0823 0704).

49 0823 0704

Fahi)

Fig. 1—60 Installing roller bearing

7. The oil jets are installed in the eccentric shaft,
The oil jets open when the number of engine revolu-
tions increases and the oil pressure rises. Check for
spring weakness, stick or damage of the steel ball.
(Fig. 1-38) .
1-B—14. Inspecting Needle Bearing

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

s
&

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

1-C—1. Installing Qil Seal

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

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

Fig. 1—62 Stopper hoie of oil seal spring

Caution:

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

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

On the front face of rotor

/Cream paint

On the rear face of rotor

Elue paint

T T T
o L A-_{-.

Fig. 1—63 Installing oil seal springs

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

1:17

Fig. 1—64 Installing oil seal

Note:
When replacing the oil seal, confirm the smooth
movement of oil seal by placing the oil seal on the
oil seal spring in the groove before inserting the “0Q”
ring.

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

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

1—~C—2. Installing Each Seal

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

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

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

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

Fig. 1—-65 Installing side seal

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

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



1—C—3. Installing Front Rotor

1. Mount the front housing on the work stand (49
0839 000) with the hanger (49 1114 005).

2. Turn the fromt housing on the work stand so that
the top of the housing is up.

3. Apply engine lubricant onto the internal gear of
the rotor.

4. Hold the apex seals by using the used “O” ring
to keep the apex seals in position and place the rotor
assembly on the front housing taking care not to
drop the seals. Then turn the front housing with
the rotor so that the sliding surface of the front
housing faces upward.

Fig. 1—66 Install front rotor assembly

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

- 7

Fig. 1—67 Positioning front rotor

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

1—C—4. Installing Eccentric Shaft

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.

Fig. 1—-68 Installing eccentric shaft

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

Fig. 1—69 Applying sealing agent

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

Fig. 1—70 Installing sealing rubber

Note:
The inner sealing rubber is square type. The wider
white line of the sealing rubber should face with
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combustion chamber and the seam of the sealing
rubber should be placed at the position as shown in
Fig. 1-71. Do not stretch the inner sealing rubber.

n;

ﬂ-ﬂ “Seam posi

i

Water port PR O

Fig. 1—71 Positioning inner sealing rubber

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

Sealing rubber

/ Protector

Combustionp =€
chamber etk
Rator hau;irﬁ

Protector fitting portion
(Hot zone)

Fig. 1-72 Installing sealing rubber piotector

3. Invert the front rotor housing being careful not
to let the sealing rubbers and “0O” rings drop out of
the grooves, and mount it on the front housing.

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

Fig. 1-73 Installing tubular dowel

5. Apply the sealing agent on the front side of the

rotor housing reffering to the other side.

6. Place new “O” rings and sealing rubbers on the front

rotor housing . in the same manner as on the other side.

7. Insert the each apex seal spring confirming the

spring direction.

8. Fit the each side piece to its original position.

And confirm that the spring should be set correctly

on. the side piece.
g

Fig. 1—74 Fitting side piece and spring

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

1—C—6. Instatling Intermediate Housing

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

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

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

up.

Fig. 1-75 [Installing intermediate housing



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

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

rotor and rear rotor housing.

rear rotor assembly

Fig. 1~76 Installing

Fig. 1—77 Installing rear rotor housing

1—-C—38. 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—78 lnstalling 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. 1-79. The specified
torque is 3.2 ~ 3.8 mkg (23 ~ 27 ft-ib). Do not
tighten the tension bolts at one time. .

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

Fig. 1-79 Tension bolt tightening order

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

1-C—10. iInstalling Flywheel or Counter Weight

a. Manual transimission

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

Fig. 1—80 Installing flywheel

3. Apply sealing agent to both sides of the flywheel
lock washer and place the lock washer in position.
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Fig. 1—81 Tightening flywheel nut

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

S. Bent the tab of the lock washer.

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

7. Mount the clutch cover and pressure plate assembly
on the flywheel, and align the “O" mark on the clutch
cover with the reaméd hole of the flywheel. Install
the attaching bolts and tighten the bolts to 2.0 m-kg
(15 ft-1b), 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 leck 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
l. Turn the engine on the work stand so that the
front of the engine is up.

_'_:..

Fig. 1-82 Fitting thrust plate

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

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

Note :

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

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

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

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

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

—_

Fig. 1-83 Installing chain and sprockets

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

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

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

9. Tighten the pulley bolt to 8.5 m-kg (60 ft-lb).

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

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

Fig. 1-85 Checking end play

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

Fig. 1-86 Adjusting spacer

Note :

(1) If the end play is below the specified amount,
the spacer thickness is too small. If the end play is
above the specified amount, the spacer thickness is
too big.

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

Identification Mark Thickness
X 8.08 £0.01 mm (0.3181 = 0.0004 in)
Y 8.04 £0.01 mm (0.3165 X 0.0004 in)
v 8.02 £0.01 mm (0.3158 £ 0.0004 in)
Z 8.00£0.01 mm (0.3150 £ 0.0004 in)

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

1-C—-12. Instailing Front Cover and Eccentric Shaft
Pulley )

1. Turn the engine on the work stand so that the

front of the engine is up.

2. Tighten the oil pump driven sprocket nut and

bend the tab of the lock washer.

3. Place the chain adjuster in position and tighten

the attaching nuts.

4. Place 2 new “O” ring on the oil passage of the

frent cover.

Fig. 1-87 Placing “O” ring

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

Fig. 1—88 Installing front cover

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

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

1—C—13. Installing Oil Strainer and Qii Pan

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

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

Fig. 1—89 Cutting off excess pasket

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

Fig. 1—92 Installing water pump

1—-C—15. Installing Distributor

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

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

Fig. 1-90 Installing oil strainer

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

Fig. 1—93 Aligning tally mark

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

Fig. 1-91 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 0.55 mkg (3.5 ft-1b) evenly.

1—-C—14. Installing Water Pump
1. Turn the engine on the work stand so that the
top of the engine is up. Fig. 1—94 Installing distributor

1:23



4. Rotate the distributor clockwise until the leading

contact point starts to separate, and tighten the dis-

tributor lock nut.
5. Fit the distributor cap.

1-C—16. Installing Exhaust Manifold

1. Remove the engine from the work stand.

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

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

1-C—17. Installing Intake Manifold

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

Fig. 1—95 Installing intake manifold assembly

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

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

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

Fig. 1-96 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 alternatdr flange to
the adjusting bar, and fit the “V* belt.

3. Adjust the belt deflection.

The belt deflaction should be 15 mm (0.59 in} when
thumb pressure of about 10 kg (22 ib) is applied to
the middle of the belt between the alternator pulley
and eccentric shaft pulley.mOn a new belt, the de-
flaction should be 13 mm (0.51in). After adjusting,
tighten the bolts and nuts.

-

ki _-'J-... A i

Fig. 1—97 Adjusting alternator belt

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

5. To ‘adjust the “V” belt tension, push the *“V” belt
with about 10 kg (221b) as shown in Fig. 1-98. The
belt deflection should be 10mm {0.39in). On the
aew belt, it should be 8 mm {0.31 in}. After adjusting,
tighten the bolts and nuts, i

Fig. 1—98 Adjosting air pump belt

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

49
49
4G
49
49
49
49
49
49
49
49
49
4G
49
49
49
4G
49
49
45

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

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

Engine work stand

Engine hanger

Special wrench

Flywheel puller

Counter weight puller

Seal case

Tubular dowel puller

Main bearing replacer

Rotor bearing replacer

Qil seal remover

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

Ring gear brake

Counter weight brake

Special wrench (for automatic transmission)
Clutch disk arbor

Eccentiic shaft bearing replacer

Special wrench (for P.C.V. valve)
Special wrench (for thermal reactor)




1974
EMISSION

CONTROL SYSTEM

DESCRIPTION oo, 1A:3
1A—A. EXHAUST EMISSION CONTROL
SYSTEM i 1A:3
1A—A—-1. AirlIpjection and Thermal
Reactor System ... 1A:3
a. Alf pump ... 1A:4
b. Checkvalve .. ... 1A: 4
¢. Air injection nozzles ...... 1A: 4
d. Air control valve ... 1A 4
e. Thermal reactor ............ l1A: 6
1A—A—2. lgnition and Air Flow Control
System ....ocovveeiiie e, l1A:6
a. Thermosensor .............. 1A:7
b. Thermodetector ............. 1A -7
¢. Control unit ................ l1A:§
d. Idle switch ....ccoviinannns 1A:9
1A—-A—3. Additional Air Control
SYStem  eevieeireens e 1A:9
a. Deceleration control
ValVE  eoveeeiieeee e 1A:9

1A-B.

1A-C.

b. Altitude compensator (U.5.A.
and Canada spec models
only) e 1A:10
1A—A—4. Kick-down Control System (For
autoratic transmission only). 1A : 11
a. Water temperature switch (Full-
automatic choke system, U.S.A.
and Canada spec models

OV i 1A 12
b. Choke switch {Semi-automatic
choke system) .............. 1A:12
CRANKCASE EMISSION CONTROL SYSTEM
(VENTILATION SYSTEM) oo 1A:12
1A—B-1. Ventilation Valve ... ... .. 1A:12

EVAPORATIVE EMISSION CONTROL
SYSTEM (U.5.A. and Canada spec models
ONIY Y v IA: 13

1A--C—1. Charcoal Canister ............. 1A : 13 SPECIAL TOQLS

1A

JA—-C-2. Condense Tank .............. IA: 14
1A—C-3. CheckValve ... lA: 14
1A-D. PROTECTIVE SYSTEM .cocoovvennes TA 2 15
1A—D—1. Heat Hazard Sensor and Heat
Hazard Warning Lamp ........ 1A : 15
1A—E. MAINTENANCE SCHEDULE ............. 1A : 16
1A—E—1. AirPump ... 1A: 16
1A—E-2. Check Valve (Air Injection
SYSIem) o, 1A 16
1A—E-3. Thermal Reactor ... l1A: 16
1A—E—4. Air Control Valve ... . 1A 17
IA—E-5. Thermosensor ... .. 1A 17
IA—-E—6. Thermodetector ............... 1A:18
1A—E—7. Control Unit ... e LA 1B
1A—E-8. Deceleration Control Valve... 14 : 19
1A—E-9. Altitude Compensator (U.S.A. and
Canada spec models only) ... 1A : 20
1A—E--10. Water Temperature Switch (U.S.A.
and Canada spec models
OLY) oo 1A: 21
1A—E--11. Idle Switch  ...ccooviieeen 1A :21
1A—E—12. Choke Switch (For semi-automatic
choke system) ............... 1A 22
1A—E--13, Ventilation Valve ... 1A :22
1A—E—14. Evaporative Line (US.A. and
Canada spec models only) ... 1A : 22
1A—E—15. Charcoal Canjster (U.S.A, and
Canada spec models only) .._..1A : 23
1A—-E—16. Condense Tank (U.S.A. and
Canada spec models only).....1A : 23
1A--E—17. Check Valve (Evaporative emission
control system, U.S A. and Canada
spec models only) ....cc......... 1A: 23
1A—E—18. Heat Hazard Waming System..1A : 24
1A—-E—19. Hoses and Tubes
(All systems) ..o, 1A: 24
1A-F. TROUBLE SHOOTING ... 1A : 25
..... SRR VORUR - G C



LEGRUSEL

v

i

Thermadatactor Heal hozard warminig lamo

Contral vt

A cleancr

I swm:h

=

' Heal harard sensor

Alttude compansator

—

S
Charcoai canisier

Is

KDacelgmliun comrol valve

a
2 ——
‘ J—) ‘
Au contral valvn—//
Alr pump
Chaok vzl
N
B i
Frosh air J
Segondary ar
Addulonal ar R
Blow- Dy gas — _

Exhaust gas

Aur-fuel mixture

Vanlilation aw. fuel vapar and blow-by pas
Yaousm

Fucl vapor

Menlilation ar

Tueemal fedctor

i
‘

/

Venlilalien valve

Thermosensor

v

w

LAlr Ingbtion nozzte

Distnbutor

Orsfrce

gmitrgn corl

itiChd‘e swiloh H

’ To carburoetor heater and
* kigk-down solenoid

Battory

Cheek valve

Condsnst 1ank

Spark ohug

Fual tank

®Only for auldinalie transmession

# ¥ Water Lemperature swich for [ull-auto choRe system
.

Fig. 1A—1 Emission control system (For U.S.A. and Canads spec, models)



183884380

Thetirodel ector

DJ:L_ Conlegt unit

Heal harard warnmg lamp

. .
ldle swrich E_‘ . \ Heat huzarg sensor
)

T
~ Distributer
|1 Ventlallon valve

Thenmosensor

lanrhan ol

i Glicke swilch

T casoureiar heajer and Igrubon s ieh

* ick-down sptenmd

Au gontrol \'alwa_/ —

A purp

Ballery

i Check valve

Soark nlug

Fresh an Thermal peacier
Socondaly aie
Addioral A
Bt

Exlizust gas *Only fur

w by gas

demabic nansmission
Aty mixture

ventlauen air. lugh vapor and bBlow-by gas
Yaeyum
Fuel vape

Venlilabion ar

Fig. 1A—2 Emission control system {(For Australia and ECE spec models)




1A

DESCRIPTION

The emission control system consists of an exhaust
emission. control systemn, a crankcase emission control
systern (ventilation system), an evaporative emission
control systemn and a protective system.

Note: The vehicles for U.S.A. and Canada are equipped
with an evaporative emission control system and an alti-
tude compensator in the additional air control system.

TA—A. EXHAUST EMISSION CONTROL SYSTEM
The exhaust emission control system, consisting of an
air injection and thermal reactor system, an ignition
and air flow control system, an additional air control
system and a kick-down control system (automatic
transmission), reduces air polluting hydrocarbon and
carbon monoxide contained in the exhaust gas of the
operating engine.

1A—A—1. Air Injection and Thermal Reactor
System

The air injection and thermal reactor system, consisting

of a thermal reactor, an air pump, a check valve,

air injection nozzles and an air controi valve, injects
into the exhaust port secondary air necessary for oxi-
dation of hydrocarbon and carbon monoxide contained
in the exhaust gas.

The air sucked from the air cleaner by the air pump
is sent into the air control valve. The air (secondary
air) form the air control valve ordinarily flows into
the exhaust ports through the check valve and the air
injection nozzles. However, under the conditions men-
tioned below, the flow of the secondary air into the
exhaust ports is stopped by the ignition and air flow
control system as well as protective system {operation
of air cut valve), and the air (cooling air) flows into
the thermal reactor cooling air jacket to properly
maintain the temperature of the reactor.

1. When the engine speed is over 4,000 rpm (in case
of automatic transmission, 4,800 rpm when engine is
cold and 3,400 rpm when engine is hot)—operation
of ignition and air flow control system—

2. When the engine speed is over 1,200 rpm during
deceleration (1,400 tpm in case of automatic transmis-
sion)—operation of ignition and air flow control system—
3. When running under full load {throttle valve is nearly
wide open)

4. When the floor temperature is over approximately

[

From control unit

Solenoid - - -

From intake manifold

Cooling air

Non-return vaive jacket

<= Fresh air
42m Exhausi gas

= Vacuum

Check valve

Port insert

Air iniection nozzle

Abb. 14—3 Air injection and thermal reactor system
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1A

120°C (248°F)—operation of protective system—

The timing of supplying the secondary air into the ex.
haust ports and the cooling air into the thermal reactor
cocling air jacket is controlled in accordance with the
operating conditions of the vehicle (See Par. 1A—A-2).

a. Air pump
The air pump is a vane type driven by the V-belt moun-
ted on the eccentric shaft pulley. The air pump sucks
fresh filtered air from the air cleaner, compresses the
air and injects it through the air control valve, check
valve and air injection nozzles into the exhaust ports
adjacent to the thermal reactor.

h. Check valve
The check valve opens and closes according to the pres-

o

il

Te
i

( Intake manifold
From
air control _r5 aan e
valve
E— == To air injection nozzle

_

Fig. 1TA—5 Check valve

1A : 4

sure difference between secondary air and exhaust gas
to prevent exhaust gas from backflowing into the air
injection system and scorching the air pump, hoses, etc.
When the pressure of secondary air in the air injection
system exceeds the exhaust gas pressure, the secondary
ait opens the check valve and flows through the air
injection nozzles into the exhaust ports. «
When the secondary air pressure drops lower than the
exhaust gas pressure due to failure of the air pump belt,
breaking of the secondary air hose, etc., the check valve
closes to prevent the backflow of the exhaust gas into
the air injection system.

c. Air injection nozzles

The air injection nozzles are attached to each of the
front and rear rotor housings. The secondary air chan-
neled via the air pump and the check valve is
injected through the nozzles into the exhaust ports
adjacent to the thermal reactor.

Air injection nozzle

Fig. 1A—6 Air injection nozzle .

d. Air control valve
The air control valve, consisting of an air cut valve,
a No.1 relief valve and a No. 2 relief valve, has the
following functions.

Fig. 1A—7 Air control valve
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Fig. 1TA—8 Air control valve cross section

1. When the air cut valve is not operating, it becomes
the passage of the secnodary air from the air pump into
the exhaust ports through the check valve and air injec-
tion nozzles. —operation of air control valve—

2. When the engine speed is over 4,000 rpm (in case of
automatic transmission, 3,400 rpm when the engine is
hot and 4,800 rpm when it is cold), the supply of the
secondary air into the exhaust ports stops and the
secondary air (cooling air) flows into the thermal
reactor cooling air jacket to cool the reactor to
properly maintain the temperature of the reactor.
—operation of air cut valve—

3. When the engine speed is over 1,200 rpm during
deceleration (1,400 rpm in case of automatic trans-
mission), supply of the secondary air into the exhaust
ports stops and the secondary air (cooling air) flows
to the thermal reactor cooling air jacket. The secon-
dary air cutting in this instance prevents excessive
supply of the secondary air into the exhaust ports and
deteriorated reaction efficiency of the exhaust gas in
the reactor. —operation of ar cut valve—

4. When the air pressure in the air injection system
exceeds, the supply of the secondary air into the
exhaust ports is adjusted properly and the excessive
secondary air (cooling air} is relieved to the thermal
reactor cooling air jacket to cool the reactor. —opera-
tion of No. 1 relief valve and No. 2 relief valve—

The air cut valve opens and closes according to the
difference of pressure between the vacuum chamber and
the air chamber. This valve, which is connected to
the diaphragm, is closed during normal operation by
" the intake manifold vacuum.

When the engine speed exceeds 4,000 rpm (in case of
automatic transmission 3,400 rpm at warm condition,
4,800 rpm at cold condition}, the control unit actuates
the solenoid to close the vacuum sensing way. This
equalizes the pressures in the two chambers, the spring
force causes the valve to open and the air in the air
injection system is channeled to the thermal reactor

cooling air jacket before being expelled to the atmos-
phere. At the same time, the air cut valve clcses the se-
condary air passage to cut secondary air supply into the
exhaust ports.

During deceleration with the accelerator pedal released
completely when the engine speed is over 1,200 rpm
(1,400 rpm in case of automatic transmission), the so-
lenoid of the air control valve closes the vacuum sensing
way between the intake manifold and the air control
valve by means of the low speed switch in the control
unit and the idle switch. Consequently, the spring force
causes the valve to open and the air in the air injection
system s channeled to the thermal reactor cooling air
jacket before being expelled to the atmosphere. At the
same time, the air cut valve closes the secondary air
passage to cut secondary air supply into the exhaust ports,
When the engine is running with full load, the difference
of pressure between the vacuum chamber and the air
chamber of the air control valve diminishes because the
intake manifold vacuum which is led to the vacuum
chamber decreases. Consequently, the spring force
causes the valve to open and the air in the air injection
system is channeled to the thermal reactor ceoling air
jacket before being expelled to the atmosphere. At the
same time, the air cut valve closes the secondary air pass-
age to cut secondary air supply into the exhaust ports.
The No. 1 relief valve is opened and closed in accordance
with air pressure in the air injection system and the force
of the return spring. When the air pressure in the air
injection systern increases, the No. 1 relief valve is open-
ed and the air is led to the thermal reactor cooling air
jacket to cool it before being expelled to the atmos-
phere, thus the secondary air flow rate being controlled.
When the air pressure decreases, the spring closes the valve.
The No. 2 relief valve is opened and closed in accordance
with air pressure in the air injection system and the force
of the return spring. When the air pressure in the air
injection system exceeds the specified value, the No. 2
relief valve is opened and the air is led to the thermal
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reactor cooling air jacket to cool it before being
expelled to the atmosphere, thus the secondary air
flow rate being controlled. When the air pressure
decreases, the spring closes the valve.

€. Thermal reactor

The thermal reactor is mounted just outside the exhaust
ports. 1t oxidizes the unburned exhaust gas expelled
from the engine, to reduce the noxious components
such as hydrocarbon and carbon monoxide. When the
engine speed is high or during deceleration or full load
running, the air control valve feeds fresh air from the
air pump to the thermal reactor cooling air jacket to
properly maintain the temperature of the reactor. The
nen-return valve which prevents backflow of exhaust gas
from the reactos is attached at the air inlet of the reactor.

Fig. 1A—9 Thermat reactor

From combustion chamber

I nsutator

Reaction chamber

BT
—

From air control
vaive

Non-return vaive

7=

Y
~—~Exhaust ga8  Goaling air Jacket
“—Cooling air

Fig. 1A~10 Cooling air circuit

1A—A—2. Ignition and Air Flow Control System
The ignition and air flow control system consists of a
thermosensor, a thermodetector, an idle switch, and a
contro! upit including high speed switch, low speed
switch, thermoswitch and trailing ignition switch. This
system ignites and cuts the trailing spark plug to suit
engine temperature and engine speed in order to enhance
the reactivity of the thermal reactor when the engine
is cold. This system has an additional function of regu-
lating the air control valve and the deceleration control
valve.

The operating time of the ignition and air flow contrel
system is shown by the following table.

Secondary Air Injection Cut

Manual transmission

Operating time

Parts that operate coordinately

When engine speed is over 4,000 rpm

solenoid of air control valve,
air cut valve, high speed switch

During deceleration when engine speed
is over 1,200 rpm

solenoid of air control valve, :
air cut valve, low speed switch,
idle switch

When running under full load
(throttle valve is nearly wide open)

air cut valve

When floor temperature isoover
approximately 120°C (248°F)
(Protective System)

heat hazard sensor, control unit,
solenold of air control valve,
air cut valve

Automatic transmissign

Operating time

Parts that cperate coordinately

When engine speed is over the specified
value

4,800 rpm when cold

3,400 rpm when hot

solenioid of air control valve,

air cut valve, high speed switch,
thermosensor, thermoswitch (the last
two parts when engine is hot)

During deceleration when engine speed
is 1,400 rpm

solenoid of azir control valve,
air cut valve, low speed switch,
idle switch

When running with full load
(throttle valve is pearly wide open)

air cut valve

When floor temperature is over
approximately 120°C (248°F)
(Protective system)

heat hazard sensor, control unit,
solenoid of air control valve,
air cut valve

IA: 6
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Control of Trailing Spark Plug lgnition

Manual transmission

Operating time

Parts that operate coordinately

1. Trailing spark plug does not ignite.(Only leading spark plug ignites.)

During cruising and accelexation
(deceleration excluded) when engine speed
is 1,200 ~ 4,000 rpm at cold cendition

low speed switch, high speed switch,
idle switch, trailing ignition switch

2. Trailing spark piug ignites. (Both leading and trailing spark plugs ignite.)

When engine is hot

thermosensor, thermoswitch,
tzailing ignition switch

During cruising, acceleration and
deceleration when engine speed is
below 1,200 rpm or over 4,000 rpm
at cold condition

low speed switch, high speed switch,
traifing ignition switch, idle switch

Automatic transmission

Qperating time

Parts that operate coordinately

1. Trailing spark plug does not ignite. (Only leading spark plug ignites.)

During cruising and acceleration
{deceleration excluded) when engine speed
is 1,400 ~4,800 rpm at celd condition

low speed switch, high speed switch,
idle switch, traiing ignition switch

2. Trailing spark plug ignites. (Both leading and trailing

-]

spark plugs ignite.)

When engine is hot

thermosensor, thermoswitch,
trailing ignition switch

During cruising, acceleration and
deceleration when engine speed is
below 1,400 rpm or over 4,800 rpm
at cold condition

low speed switch, high speed switch, -
trailing ignition switch, idle switch

a. Thermosensor

The thermosensor, which is placed in the cooling water

passage, detects the water temperature and sends the

signal to the control unit,

When the water temperature rises to the specified value,
" the thermoswitch and the trailing ignition switch in the
control unit close by means of the thermosensor. The
electric current then flows to the trailing side ignition
coil and the trailing spark plug is ignited. In case of
automatic transmission, the opening/closing time of the
high speed switch in the control unit becomes from
4,800 rpm when the engine is cold to 3,400 rpm when
it is hot. Consequently, when the engine speed is over
3,400 rpm at hot condition, the high speed switch closes
and the electric current flows to the solencid of the
air control valve and the solenoid cuts the vacuum sen-

Fig. TA—11 Thermosensor

sing way between the intake manifold and the air
chamber of the air control valve. The air cut valve of
the air control valve then stops the supply of the
secondary air into the exhaust ports by means of the
spring force. The secondary air flows into the thermal
reactor cooling air jacket to cool the reactor.

b. Thermodetector

The thermodetector which detects the ambient tempe-
rature corrects the operating temperature of the ther-
mosensor to resume the ignition of the trailing spark
plug after the minimum time required for the thermal
reactor warm-up.

Fig. 1A--12 Thermodetector
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¢. Control unit

In the control unit are the thermoswitch, trailing ig-
nition switch, low speed switch and high speed switch.
The functions are as follows. (Refer to electric diagram
in Fig. 1A—14)

Fig. 1A—13 Control unit

1. In the whole operating range at hot condition, the
thermoswitch and the trailing ignition switch close and
the electric current flows to the trailing side ignition
coil and the trailing spark plug is ignited. —operation
of thermoswitch and trailing ignition switch—

2. When the engine speed is over 3,400 rpm at hot
condition, the thermoswitch and the high speed switch
close and the electric current flows to the solenoid of
the air control valve. Consequently, the solenoid cuts
the vacuum sensing way between the intake manifold
and the vacuum chamber. This actuates the air cut
valve to stop the supply of the secondary air into the
exhaust ports and the air flows into the thermal reactor

cooling air jacket (only in case of automatic transmission
). —operation of thermoswitch and high speed switch—
3. When the engine speed becomes over 4,000 rpm (in
case of automatic transmission, 4,800 rpm at cold con-
dition and 3,400 rpm at hot condition), the high speed
switch closes and the electric current flows to the sole-
noid of the air control valve. The solenoid consequent-
ly cuts the vacuum sensing way between the intake
manifold and the vacuum chamber of the air control
valve. This actuates the air cut valve to stop the supply
of the secondary air into the exhaust ports and the air
flows to the thermal reactor cooling air jacket.—opera-
tion of high speed switch~—

4. Whether at cold or hot condition, when the engine
speed is over 1,200 rpm (1,400 rpm in case of auto-
matic transmission), point (&) of the low speed switch
closes and the electric current flows to the idle switch,
during deceleration when the accelerator pedal is reliev-
ed completely, point (&) of the idle switch closes, and so
the electric current from the low speed switch flows to
the solenoid of the air control valve. The solenoid then
closes the vacuum sensing way between the intake mani-
fold and the air control valve, and this actuates the air
cut valve to stop the supply of the secondary air into
the exhaust port and the air flows inte the thermal
reactor cooling air jacket. At the same time, since the
electric current to the solenoid of the coasting valve
stops, the solenoid opens the atmospheric pressure
sensing line. This actuates the coasting valve and the
fresh air from the air cleaner enters the intake manifold
and prevents afterbumn. —operation of low speed
switch—

5. When the engine speed is below 1,200 rpm (1,400
rpm in case of automatic transmission), point (B) of the

Contrgl unil

Tralling ] ]

ignition .
High speed
Low speed ’
A/B switch switch i

o]

- -1

L

N T
Thermosensor ) Thermo
f ’ switch
Thermodstector -

Ignition relay
lgnition ! H
switch [ iResister

Heat hazard sensor
Idis switch

jlgnmon Heat hazard
l._ HG. coil Ieoif ~ @warnlng famp
- |

L—- [T FChc:l-ce |
= i_ % relay Deceleration control valve
T |4 = )
:Battery Cistriputor | jfr:}elrburn Coasting | !;;—!::&()I;;trol
H L _
r ‘?i ] valve valve L7 | valve

' { ! | < Carb. - - -

LT . T heater
I ol )

w7 m T r 7T
-eading Trailing from alernator

Fig. 1A—14 [lsctric diagram of control unit
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low speed switch closes. The electric current flows to
the trailing side ignition coil through the trailing igni-
tion switch, and ignites the trailing spark plug. —ope-
ration of low speed switch and trailing ignition switch—

d. ldie switch
The idle switch detects the deceleration condition of
the car. 1t sends the decelerating condition signal to
the control unit and the coasting valve. The functions

Ve _. i o A

Fig. 1A—15 Idle switch

are as follows. (Refer to electric diagram in Fig. 1 A—14)
1. While deceleration (with accelerator padal re-
leased) when the engine speed is over 1,200 rpm (1,400
rpm in case of automatic transmission), point (&) of the
idle switch closes and the electric current flows to the
air control valve solenoid from the low speed switch.
The solenoid consequently cuts the vacuum sensing way
between the intake manifold and the vacuum chamber
of the air control valve. This actuates the air cut valve
to stop the supply of the secondary air into the
exhaust ports and the air flows to the thermal reactor
cooling air jacket.

2. At the same time, since the electric current to the
solenoid of the coasting valve stops, the solenoid
opens the atmospheric pressure sensing line. This
actuates the coasting valve and the fresh air from the
air cleaner enters the intake manifold and prevents
afterburn.

3. When the point B of the low speed switch and
point & of the idle switch are closed, the electric
current flows to the trailing side ignition coil through
the trailing ignition switch, and ignites the trailing
spark plug.

1A—-A—3. Additional Air Control System

The additional air control system consists of the de-
celeration contro} valve and the altitude compensator.
During deceleration and gear shifting and immediately
after turning off the ignition switch, the additional
air control system sends the fresh air from the air
cleaner to the intake manifold and adjusts the excessive-
ly rich fuel-air mixture preventing afterburn and re-
ducing emissions during deceleration. (operation of
deceleration control valve) In order to adjust the exces-
sively rich fuel-air mixture in running in the highland
area, the air is supplied to the intake manifold to im-

prove the combustion. (operation of altitude com-
pensator)

Note: The vehicles for U.S.A. and Canada are equipped
with the altitude compensator.

a. Deceleration controt valve

The deceleration control valve consists of an anti-
afterburn valve and the coasting valve and the functions
are as follows.

PR
rt ” = Bl
5 - e

Fig. 1A—16 Deceleration control valve

1. When the engine speed is over 1,200 rpm (1,400 rpm
in case of automatic transmission), and during decelera-
tion when the accelerator pedal is relieved completely,
the deceleration control valve sends the fresh air from
the air cleaner to the intake manifold. —operation of
coasting valve—

2. Immediately after deceleration and during gear shift-
ing, the deceleration control valve sends the fresh air
from the air cleaner to the intake manifold. —opera-
tion of anti-afterburn valve—

3. lmmediately after turning off the ignition switch, the
deceleration control valve sends the fresh air from the
air cleaner to the intake manifold. -—operation of
anti-afterburn valve and coasting valve--

The anti-afterburn valve operates by pressure difference
between the vacuum chamber and the air chamber, and
the spring force. The balance hole in the diaphragm
connects the vacuum chamber and the air chamber to
control the duration of valve opening.

The intake manifold vacuum rises during deceleration
and gear shifting, and the pressure difference between
the two chambers opens the valve connected to the dia-
phragm, so that fresh air from the air cleaner is led into
the intake manifold to correct overrich mixture, thus
preventing afterburn. When the balance hole equalizes
pressure difference, the valve is closed to shut off air.
When the ignition switch is turned on, the solenoid
shuts the atmospheric pressure sensing line leading to
the air chamber, When the engine is switched off the
solenoid opens the sensing line, and, due to the resulting
pressure difference between the vacuum chamber and
the air chamber, the valve connected to the diaphragm
is opened, and fresh air is led from the air cleaner into
the intake manifold to prevent afterburn.

The coasting valve operates by pressure difference
between the vacuum chamber and the air chamber, and
the spring force. The rise of intake manifold vacuum
during deceleration and gear shifting causes the valve to

1A : 9
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Ajr chamber

——Solencid

Diaphragm

Vacuum
chamber

From intake
manifoid

e

To intake
manifold

.Coasting valve

Spring

——

To intake manifold

Anti-afterburn valve

From air cleaner

Fig- 1A—17 Deceleration control valve c1oss section

open, and air from the air cleaner is supplied into
the intake manifold to prevent afterbum and to keep
the thermal reactor operating.

During deceleration when the engine speed is above
1,200 rpm, (1,400 rpm for automatic transmission) the
control unit and idle switch command sclencid to
open the atmospheric pressure sensing line leading to
the air chamber, and, due to resulting pressure di-
fference between the vacuum chamber and the air
chamber, the wvalve connected to the diaphragm is
opened, and fresh air is led from the air cleaner into
the intake manifold to prevent afterburn. When the
ignition switch is turned on, the solenoid shuts the
atmospheric pressure sensing line leading to the air
chamber. When the engine is switched off the sclenoid
opens the sensing line, and, due to the resuiting pressure
difference between the vacuum chamber and the air
chamber, the valve connected to the diaphragm is
opened, and fresh air is led from the air cleaner into
the intake manifold to prevent afterburm.

1A : [0

b. Altitude compensator (U.S.A. and Canada spec
models only)

In order to prevent the fuel-air mixture from becoming

excessively rich because of the low atmospheric pressure

in the highland area, the altitude compensator sends the

air to the intake manifeld and adjusts the fuel-air mixture.

Fig. 1TA—18 Altitude compensator
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Fig. 1A—19 Additional air controt system

Intake air

(=

To intake manifold

Fig. 1A—20 Altitude contpensator cross section

In the highland area, especially during idling, part of the
inhaled air is controlled by the altitude compensator and
enters the intake manifold directly. This enables the
overrich mixture to be properly adjusted. The hoses
for aititude compensator are colored in Blue for iden-
tification.

1A—A—4. Kick-down Control System
{(For automatic transmission only)

As well as the normal kick-down operation for the
transmission shifting, the kick-down solenoid is ener-
gized to cause the kick-down when the choke system is
in operating condition (the choke switch is closed) for
semi-automatic choke systern or when the engine water
temperature is cold {the water temperature switch is
closed) for full-automatic choke system, in order to

14 - 11
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obtain quicker warm-up.

a. Water temperature switch (Full-automatic choke
system, U.S.A. and Canada spec models only}
The water temperature switch detects the engine water
termnperature and sends the signal to the kick-down sole-
noid. And it operates the kick-down solenoid when the

engine is cold.

Fig. 1A--21 Water temperature switch

= ¢

Fig. 1A—22 Water temperature switch

b. Choke switch (Semi-automatic choke system)

The choke switch is equipped in order to detect
whether the choke knob is pulled or not and it sends
the signal to the kick-down solenoid. The choke switch
has the function to operate the kick-down solenoid
when the choke knob is pulled.

1A-~B. CRANKCASE EMISSION CONTROL
SYSTEM (VENTILATION SYSTEM)
The ¢rankcase emission control systemn channels blow-
by gas into the intake manifold to burn it up in the
combustion ¢hamber and helps to control air pollution
caused by engine blow-by gas. This system consists
mainly of a ventilation valve and hose necessary to
connect the ventilation valve. All connecting hoses in
a ventilation systern are c¢olored in Red for identification.
The air and blow-by gases flow in the ventilation system
as shown in Fig. 1A—-25.
Ventilating air from the air cleaner enters the engine air
space. The ventilating air with blow-by gas enters the
ventilation valve which regulates the amount of air flow
to meet the change of operating conditions and then is
directed to the engine.

From fuel tank

J |

Oharcoai canlster

Venulauon valve

—* Fuel vapor

==* Ventilating air

=== Fresh air, fuel vapor
and blow-by gas

Fig. 1A—25 (Crankcase emission control system

1A—B—1. Ventilation Valve

The ventilation valve is operated by the difference of the
pressure between the intake manifold and engine air
space. When there is no difference of the pressure (en-
gine at stall condition) or the pressure of the intake
manifold is more than that of the engine air space (back-
fire) the ventilation valve is closed by the tension of

Viake
! Soring

Fram il
| filier pine

To intake
oianifoid

=

Nut running or backfire

Fig. 1A—24 Choke switch

1A : 12

Fig. 1A—26. Ventilation valve operation (1)
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valve spring as shown in Fig. 1A-26.

If there is large difference {during idling or deceleration),
the high vacuum of the intake manifold overcomes the
tension of the valve spring, and the valve is pulled to-
wards intake manifold side by the manifold vacuum as
shown in Fig. 1A—27. Therefore, the air passes th-
rough the restricted passage in the valve.

To intake From oil
manifold ] ftifler pipe
-

tdling or deceleration
(High manifold vacuum)

Fig. 1A—27 Ventilation valve operation (2)

When the difference is small {at normal operation), the
valve is balanced by the temsion of valve spring and
intake manifold vacuum. This increases the flow of
blow-by gas. (Fig. 1A—28)

Valve
Spring
To intake [T s = From i
manifold ] filler pipe
L A

Normal operation

Fig. TA—28 Ventilation valve operation (3)

1A—C. EVAPORATIVE EMISSION CONTROL
SYSTEM (U.S.A. and Canada spec models only)
The evaporative emission control system is so designed
as to prevent the escape of fuel vapor into the air from
the fuel system. The fuel vapor rising from the surface
of fuel in the fuel tank due to the ambient temperature
is channeled into the condense tank and then fed back
to the fuel tank when the engine is not rumning.
Any fuel vapor that has not condensed in the condense
tank is led into the air space of the engine and into
the charcoal canister in the air cleaner, and is trapped
there. When running, the fuel vapor trapped in the
charcoal canister is vaporized again by fresh air from the
air cleaner and by the engine temperature, and goes to
the ventilation valve from which it is sucked into the
intake manifold together with the fuel vapor trapped in
the air space of engine and blow-by gas to be bumed up
in the combustion chamber.
The fuel vapor from the condense tank when the engine
is running is directly sucked into the intake manifold
via the ventilation valve to be bumed up in the
combustion chamber.
All connecting hoses in an evaporative emission control
system are colored in Red for identification as same as
ventilation hoses.

1A—C—1. Charcoal Canister

While the engine is stopped, some of the fuel vapor
generated in the fuel tank does not condense in the
condense tank and, when channeled into the engine air
space without being fed back to the fuel tank, still
cannot be trapped in the air space. Such vapor is
absorbed by the charcoal canister.

While the engine is running, the fuel vapor trapped in
the charcoal canister is released into the intake manifold
together with fresh air from the air cleaner and bumed

Charcoal canister

Ventilation valve

—* Fuel vapor
===+ Ventilating air

== Fragh air, fuel vapor
and blow-by gas

Check valve

Condence tank

t ¢ $

L Fuel tank

lli—b
~—

Fig. 1A—29 Evaporative emission control system
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Fig. 1A—30 Charcoal canister

up in the engine. The canister is always being purged
by fresh air during engine operation.

1A—C—2. Condense Tank
The condense tank condenses the fuel vapor coming
from the fuel tank and returns it to the fuel tank.

N P ey

e T L

I L STt A e

Fig. 1A—31 Condense tank and check valve (Sedan)

Fig- 1A—32 Condense tank and check valve (RX-3 wagon)

TA—C—3. Check Valve

The check valve located between the condense tank and
the charcoal canister in the air cleaner works appro-
priately when the conditoins mentioned below take
place, relating to the completely sealed ventilation type
fuel system.

1A . 14

1. When the evaporative system is normal, the flows of
fuel wvapor and ventilation during engine operation
are as shown in Fig. 1A-33.

Adr filter

Vaive @

Atmosphere

Fig. TA—33 Check valve cross section

2. If the hose between the check valve and the canister
is clogged or frozen, system would not be ventilated at
all and as the result, the fuel supply to the engine is cut
off. Therefore, when the evaporative line is clogged,
the valve @) is opened by the negative pressure in the
fuel tank and the ventilation passage to the atmosphere
is opened.

Valve ©®

Fig. 1A—34 Check valve operation (1),

3. When the fuel vapor in the fuel tank is expanded due
to intense heat, the pressure in the fuel tank will
increase. In order to prevent the increase of the
pressure in the fuel tank, the valve () is opened to
release the pressure to the atmosphere.

Valve @

Fig. 1A—35 Check valve operation (2)
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1A-D. PROTECTIVE SYSTEM

Control unit

Battery @ @

Heat hazard sensor Heat hazard lamp

iR

Solenoid

Bigh speed switch v
o
C\‘.O
/F—"-—H—‘-——'__--’—h‘—-

O .
Eg Air control vaive
Boo

Fig. 1A—36 Heat hazard warning systemn

This systemn consisting of a heat hazard sensor and a
heat hazard warning lamp is employed to prevent poten-
tial heat hazard to the vehicle due to excessive heat
radiation from the exhaust system under specific driving
conditions. This system is not operative under a normal
driving condition, but it is operative under such a
specific driving condition as the engine idle speed is
kept raised intensionally for a considerable period so
that efficient air conditioning may be obtained while
the wvehicle is standing.

1A—D—1. Heat Hazard Sensor and Heat Hazard
Warning Lamp

When the floor temperature becomes more than 120°C
{248°F), the heat hazard sensor becomes operative and
the heat hazard warning lamp on the instrument panel
lights up. At the same time, the electric current from
the heat hazard sensor flows to the solenoid of the air
control valve through the control unit. Censequently,
the solenoid closes the vacuum sensing way between the
intake manifold and the air control valve, and so the air
cut valve of the air control valve actuates and stops the
supply of the secondary air into the exhaust ports,
which prevents the floor temperature from rising. When

the floor temperature becomes lower than the specified
value (approximately 120°C), the heat hazard sensor
becomes inoperative and the heat hazard lamp goes off
and at the same time, the electric current stops flowing
to the solenoid of the air control valve, and so the secon-
dary air is injected into the exhaust ports.

The heat hazard sensor is located inside trunk as shown
in Fig. LA-37.

Fig.- 1A—37 Heat hazard sensor
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1A—E. MAINTENANCE PROCEDURE

This section explains the procedures for checking,
adjusting and replacing the parts of the exhaust emis-
sion control system.

1A—E—1. Air pump

a. Checking air pump

1. Check to see that the air pump “V” belt tension is
pIOper. :

2. Check to see that air hoses are free of air leaks.
3. Attach the air pump gauge set (49 2113 010) as
shown in Fig. 1A—38.

4. Run the engine at idle speed (Manual transmission:
900 1pm, Automatic transmission: 750 rpm “D”
range). If the pressure gauge reading is more than 0.048
kafcm?® (0.68 Ib/in?) for manual transmission or 0.034
kg/em? (0.48 Ib/in?) tor automatic transmission, the air
pump is normal.

Pressure gauge
149 2113 014)

Pluj T-fiting
{49 2113 012) {49 2003 011}

Fig. 1A—38 Checking air pump

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) from the
air pump.

3. Remove the air pump mounting and adjusting bolts.
4. Remove the “V™ belt.

5. Remove the air pump.

Fig. 1A—39 Checking belt tension

1A : 16

c. Installing air pump

Mount the air pump in the reverse sequence, and adjust
the tension of the “V” belt in the procedure descrbed
below.

d. Adjusting air pump V" belt

When a 10 kg (22 Ib) pressure is piven to a spot midway
between the air pump pulley and water pump pulley,
belt deflection should be 8~10 mm (0.32~0.39in);
when new, the belt should have a deflection of 7~8 mm
(0.28~0.32 in).

1A—E—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 idle speed.

3. Hold a finger over the inlet of the air control valve
(the inlet from which the air hose is removed).

If exhaust gas flow is felt, replace the check valve,
spring and gasket.

Intake manifoid

From
air contro!
valve

—>

|:'> To air injection nozzle

_

Fig. TA—40 Check valve 7
b. Removing check valve
1. Remove the air comtrol valve as described in Par.
1A-E—4.
2. Remove the gasket, valve and spring.
¢. Installing check valve
Install the check valve in the reverse sequence.

1A—E~—3. Thermal Reactor.

a. Checking thermal reactor
1. Check to see that the thermal reactor is not damaged

or cracked.
4/ s

Fig, TA—41 Checking non-eturn valve
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2. Remove the air hose leading to the air control valve
and check to see that the non-return valve works
smoothly.

3. Start the engine and keep it running at idle speed.
4. Make sure that most exhaust gas is not released from
the tail of cooling air pipe.

b. Removing thermal reactor

1. Remove the air control valve as described in Par.
1A—E—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. Disconnect the exhaust pipe from the thermal reactor.
S. Remove the engine under cover attaching bolts and
remove the engine under cover.

6. Remove the nuts attaching the thermal reactor to
the engine.

Note: The upper nuts should be removed with the
thermal reactor remover (49 1831 125).

7. Remove the thermal reactor.

Fig. 1A—42 Themal reactor

1A—E—4. Air Control Valve

a. Checking air control valve

1. Check the air pump according to the procedures in
Par. 1A-E-1.

2. Connect the connector of the solenoid terminal to
the battery and check the operation of the solenoid. If
the clicking sound is audible, the solenoid is normal.
3. Attach the pressure gauge as shown in Fig. |A—43.
4. Remove the air hose from outlet &) of the air
control valve.

5. Start the engine and keep it running at idle speed
(900 rpm for manual transmission, 750 rpm for auto-
matic transmission). Check to see that there is no air
leak from outlet (&) of the air control valve.

Fig. 1A—43 Checking air control valve

Manua! transmission:

Make sure that the pressure gauge reads 0.12~0.20
kgfom? 1.2~2.8 ib/in®} when the engine speed is 3,500
rpm and that there is air leak from outlet (&).

Automatic transmission:

Make sure that the pressure gauge reads 0.12~0.18
kg/em? (1.2~2.6 Ib/in*) when the engine speed is 3,000
rpm and that there is air leak from outlet &) .

6. Connect the solenoid terminal to the battery. Make
sure that the pressure gauge reads 0~0.053 kgfem®
(0~0.75 Ib/in?) and that air flows from outlet &) of the
air control valve.

7. Stmply checking of air contro] valve (check every
valve incorporated) when the No. 1 relief valve, No. 2
relief valve or the air cut valve is faulty, the air sent
from the air pump during idling flows into the air
cooling pipe.

b. Removing air controt 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 cooling air hose (air control valve
~ thermal reactor)} from the air control valve,

4. Disconnect the vacuumiand atmospheric sensing tubes
from the air control valve.

5. Disconnect the lead wire for the air control valve
solenoid at the guick disconnect.

6. Remove the air control valve attaching nuts and
remove the air control valve.

¢. Installing air control valve
Install the air control valve in the reverse sequence.

1A—E—5. Thermosensor

a. Checking thermosensor

1. Make sure that there is no boot breakage.

2. Connect the ohm meter as shown in Fig. 1 A—44, and
check the resistance. The readings as shown below
indicate that the thermosensor is normal;

Over 7kS? before warm-up the engine [when ambient
and water temperatures are under 30°C (86°F)].

‘\\ \. '.,:__“ ._: R

Fig. 1A—~44 Checking thermosensor
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Fig. 1A—45 Checking thermosensor

Connecior

Under 2.3 k§2 after warm-up the engine [when tempera-
ture is over 70°C (156°F)].

b. Removing thermosensor

1. Remove the air cleaner.

2. Removwe the deceleration contrel valve and remove
the starting motor if necessary.

3. Disconnect the multiple coupler from the thermo-
Sersor.

4. Remove the rubber boot from the thermosensor.
5. Remove the nuts attaching the thermosensor to the
enging and remove the thermosensor.

c. Installing thermosensor
Install the thermosensor in the reverse sequence.

TA—E—6. Thermodetector

2.5
z.
=
Z 1.5
g -
z —b
2 g —
« D T
N
0.5 +
{
0 10 20 30 40 50 &0
(32} {50y (68) (88} 104y {122} (140
Ambient Lemperalure "C ('F)

Fig. 1tA—47 Resistance of thermodetector
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a. Checking thermodetector

Connect the ohm meter to the terminals of the thermo-
detector as shown in Fig. 1A-46, and check the resis-
tance. if the ohm meter readings are within the range
shown in Fig. 1A—47, the thermodetector is norrmal.

b. Removing thermodetector

1. Remove the front grille (RX-2 only).
2. Disconnect the multiple coupler of thermodetector.
3. Remove the screw attaching the thermodetector and
remove the thermodetector.

c. Installing thermodetector
Instzll the thermodetector in the reverse sequence.

1A—E—7. Control Unit

a. Checking contort unit
1. Make sure that the fuse of the control unit is in good
condition,

Fig. 1A—48 Checking control unit fuse

2. Disconnect the couplers of thermosensor and idle
switch. And check the following point: ,
1) Connect the timing light to the high tension cord of
the trailing side distributor. Check to see that the
timing light does not go on when the engine speed is
under 3,600~4,400 rpr (Automatic transmission: 4,320
~5,280 rpm), and goes on when the engine speed is
raised to more than 3,600~4,400 rpm (Automatic
transmission: 4,320~5,280 rpm).

o —

Fig. 1A—49 Checking control unit (1)
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2) Connect an ammeter to the air control valve solenoid.
Check to see that the current does not flows to the sole-
noid when the engine speed is under 3,600~4,400 rpm
(Automatic transmission: 4,320~5,280 rpm), and there
is flow to the solenoid when the engine speed is above
3,600~4,400 rpm (Automatic transmission: 4,320~
5,280 rpm).

From control unit

v Terminal

Air control valve

H

Fig. TA—50 Checking control unit (2)

3. With the thermosensor connector termindl short-cir-
cuited as shown in Fig. 1A—51, check the following
points:

Wiring
T hermosensor

7I_

Connector

Fig. 1A--51 Connector short-circuit

1} Connect the timing light to the high tension cord of
the trailing side distributor and check to see that the
timing iight goes on in the whole range of revolution in-
cluding under 3,600~4,400 rpm (Automatic trans-
mission: 4,320~5,280 rpm).

2) Only automatic transmission:

Connect an ammeter to the air control valve solenoid.
Check to see that the current does not flow to the sole-
noid when the engine speed is under 3,060~3,740 rpm,
and there is flow to the solenocid when the engine speed
is above 3,060~3,740 rpm.

4. Connect the thermosensor coupler as before. With the
idle switch coupler removed, check the following point:
1) Connect an ammeter to the coasting valve solenoid
and check to see that there is current flows to the
ammeter when idling.

T

Anti-afierburn
valve

Coasting

L/‘b/l‘ valve

solenoid

From centrol unit

Fig. 1A—52 Checking control unit (3)

2) Disconnect the hose (air cleaner-deceleration control
valve) from the deceleration control valve and plug the
air suction port of the deceleration control valve.

From intake
Deceleration man:fold
To intake control valve
manifold To intake
manifold

From air cleaner

Plug

Fig. 1A--63 Blinding deceleration control valve

3) When the engine speed is gradually lowered from
2,000~3,000 rpm, the current begins to flow at 1,100~
1,450 rpm (Automatic transmission: 1,2560~1,650 rpm).
4. Connect the idle switch coupler as before.

5. Connect the hose to the deceleration control valve.

h. Removing control unit

1. Disconnect the multiple coupler of control unit.

2. Remove the control unit attaching nuts and remove
the control unit.

¢. Installing control unit
Install the control unit in the reverse sequence.

1A—E—8. Deceleration Controt Valve

a. Checking deceteration control valve

1. Disconnect the hose (air cleaner—deceleration control
valve} from the air cleaner.

2. Run the engine at idle speed.

3. Make sure that air is not sucked in through the air
suction hose of the deceleration control valve.

4. Stop the engine.

5. Disconnect the hose (¢oasting valve—intake manifold)
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Fig. 1A—54 Checking deceleration control valve (1)

from the deceleration control valve and plug the air suc-
tion port of the deceleration control valve (coasting valve).
6. Run the engine at idle speed.

7. Disconnect the sclenoid terminal for the anti-after-
burn valve at the quick disconnect.

8. Hold the hand over the opening of the air suction
hose for the deceleration control valve. If the vacuum
felt, the deceleration control valve (anti-afterburn valve)
is normal.

7/

Disconnect
—

t
Anti-afterburn! Coasting
valve ! vaifve

Plug

-

r

Disconnect

T

Anti-afterburn| Coasting
valve I valve

Plug

Fig. 1A—56 Checking deceleration control valve (3)

16. Stop the engine.

17. Connect the solenoid terminal at the quick dis-
connect.

18. Connect the hoses to the air cleaner and decelera-
tion control valve (anti-afterburn valve).

1A—E—9. Altitude Compensator {U.S.A. and Canada
spec models only)

a. Checking altitude compensator

1. Disconnect the air inlet hose from the altitude

compensator.

2. Run the engine at idle speed. .

3. Hold a finger over the inlet of the altitude compen-

sator (the inlet from which the air inlet hose is removed).

At this moment, decrease in the number of engine revo-

lutions indicates a good conditoin of the altitude com-

pensator.  The inspection on high elevation areas will

cauge further decrease of the number of engine revolu-

tions.

Fig. 1A—b5 Checking deceleration control vatve (2)

9. Stop the engine

10. Connect the solenoid terminal at the quick dis-
connect.

11. Connect the hose to the deceleration control valve
{coasting valve).

12. Disconnect the hose (anti-afterburn valve—intake
manifold) from the deceleration control valve and plug
the air suction port of the deceleration control valve
(anti-afterburn valve).

13. Run the engine at idle speed.

14, Disconnect the solenoid terminal for the coasting
valve at the quick disconnect.

13. Hold the hand over the opening of the air suction
hose for the deceleration control valve. If the vacuum
feit, the deceleration control valve (coasing valve) is
normal.

1A 20

To intake manifold

Fig. 1A~57 Checking altitude compensator

b. Removing altitude compensator

1. Disconnect the hoses from the altitude compensator.
2. Remove the bolts attaching the altitude compensa-
tor and remove the altitude compensator.
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TA—E—10. Water Temperature Switch (U.S.A. and
Canada spec modeis only)

a. Checking water temperature switch

1. Make sure that the conduction between the terminals

under the normal temperature (20°C or 63°F).

2. Start and warm up the engine.

If the two terminals of the switch are disconducted, the

water temperature switch is in good condition.

3. If there is something extraordinary in the steps 1 and

2, replace the switch with a new ome.

Water temperature Lamp
switch

Battery

Fig. 1A—58 Checking water temperature switch

b. Removing water temperature switch

1. Drain the coolant from the radiator until the coolant
level is below water temperature switch.

2. Remove the alternator and “V™ belt if necessary.
3. Disconnect the multiple coupler from the water
temperature switch.

4. Loosen and remove the water temperature switch.

c. Installing water temperature switch
Install the water temperature switch in the reverse
sequemnce.

TA—E—11. idle Switch

a. Checking idle switch

1. Remove the idle switch coupler.

2. If there is conduction between terminal ® and ©
(Fig. 1A—60), and there is no conduction between
terminal (&) and (B) when an external force is not applied
to the idle switch lever (when the primary throttle valve
is idle position) and if there is no conduction between
terminal & and ), and there is conduction between

® ©

Control unit
(air control valve)

Control unit
(Low speed switch)

Coasting valve
{deceleration control valve)

Control unit
{Low speed switch)

-

ldle switch

Idle switch lever
Adjust screw

Micro switch

Fig. 1A—60 Checking idle switch (2)

terminal & and @ when an external force is applied
(when the primary throttle valve is open), the idle
switch is normal.

b. Removing idle switch

1. Remove the air cleaner.

2. Disconnect the multiple coupler of idle switch.
3. Remove the screws attaching the idle switch and
remove the idle switch.

c. Installing idle switch
Install the idle switch in the reverse sequence.

d. Adjusting idle switch

1. Install the idle switch in the reverse sequence.

2. Warm up the engme until the water termperature
rises about 70°C (159°F).

3. Set the engine speed to 900 rpm (Automatic trans-
mission: 750 rpm in “D” range) by turning the air
adjusting screw.

4. By increasing and decreasing the engine speed with
the accelerator pedal, make sure “that switch changes
over from “OFF” to “ON” or “ON” to “OFF” at the
engine speed of 1,000~1,100 rpm {1,100~1,250 rpm
for Automatic transmission).

5. If the switch doesn’t change within the range of
specified RPM, adjust it by turning adjusting screw of

Fig. 1A—59 Checking u:Ue sthch (1)

Fig. 14—61 Adjusting idle switch
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idle switch lever. Turn the adjusting screw couter-
clockwise when the setting revolution is higher than
specified RPM. Tum it clockwise when -the setting
revolution is lower than specified RPM.

6. Repeat the above procedure (4, 5) and set the engine
speed within the range of specified RPM.

7. Make sure that the engine speed is 900 rpm (Auto-
matic transmission: 750 rpm in “D” range) by carrying
out no load running two or three times.

1A—E—12. Choke Switch (For semi-automatic choke
system)

a. Checking choke switch

1. Remove the choke switch terminal.

2. If the two terminals of the switch are disconducted
by pulling the choke control knob about 10 mm (0.4 in)
or 25mm (1.0in) for automatic transmission and
conducted by returning the knob, the choke switch is
normal.

Fig. TA—63 Checking choke switch (2)

1A—-E—13. Ventilation valve

a. Checking ventilation valve

l. Check to see that the air cleaner element is not
clogged.

2. Install a vacuum pauge as shown in Fig. 1A—64.

1A 22

Ventilation valve

Fig. 1A—64 Checking ventilation valve

3. Start the engine. When the engine speed is raised to
2,500~3,000 rpm, the vacuum reading must be under
60 mm-Ha.

b. Removing ventilation valve

1. Remove the deceleration control valve, as described
in Par. |A—E-8.

2. Remove the starting motor if necessary,

3. Disconnect the ventilation hose at the ventilation valve.
4, Loosen and remove the ventilation valve with the
ventilation valve wrench (49 188] [35).

c. Installing ventilation valve
Install the ventilation valve in the reverse sequence.

1A—E—14. Evaporative line {(U.S.A. and Capada spec
models only)

a. Checking evaporative line

1. Disconnect the evaporative hose from the “T” joint
which is connected to the ventilation hose.

2. Connect the disconnected hose to the “U” type
manometer as shown in Fig. 1A—65.

3. Apply a compressed air gradually into the manometer
and the difference of water level should be 356 mm {14.0
in). After that, blind the inlet of the manometer.

4. Leave the manometer for five minutes, with the inlet
blind. Then, if the difference of water level is over
343 mm {13.5in), the evaporative line will be in good
condition. If the difference is not within the specifi-
cations, inspect the following parts. 1f any defect,
repair or replace.

(1) Leaky or loosen hoses

{2) Leaky condense tarnk

(3) Leaky fuel tank

(4) Leaky or loosen fuel line

(5) Leaky filler cap

(6) Leaky fuel pauge unit
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Hose restrictor

Check valve

Condense tank

Fuel tank
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Apply compressed air

lDifference of water level

|

3 t

: /—-“U” type mancmeter

Fig. 1A—B5 Checking evaporative line

1A—-E-—15. Charcoal Canister (U.S.A. and Canada spec
models only)

a. Checking charcoal canister

1. Check to see that the air cleaner element is not
clogged.

2. Visually check the adhering condition of oil. When
the whole surface is damp with oil, measure the venti-
lation resistance,

3. Attach a vacuum gauge as shown in Fig. 1A—66.
Check to see that when the engine speed is raised to
2,500~3,000 r1pm, the vacuum gauge reads under
60 mm-hg.

— Vacuum gauge

Verlilation valve

.

o d

A

P |

2. Disconnect the hoses from the condense tank.
3. Remove the screws attaching the condense tank and
remove the condense tank.

b. Installing condense tank
Install the condense tank in the reverse sequence.

1A—E—17. Check Valve {Evaporative emission control
system, U.S.A. and Canada spec models
only)}

a. Checking check valve

1. Remove the check valve.

2. Blind one end of the check valve by hand, and in-
stall the pressure gauge to the other end as shown in
Fig. 1A—67.

Fig. 1A—66 Checking charcoal canister

Mote: The charcoal canister and air cleaner cover should
be replaced as an assembly only.

TA—E—16. Condense Tank (U.S.A. and Canada spec
models only}

a. Removing condense tank

Sedan and Coupe:

1. Disconnect the hoses from the condense tank.

2. Remove the rear package tray irim.

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

Rotary wagon (RX-3 only):

1. Remove the service hole cover.

Fig. 1A—67 Checking check valve

3. Breath in and out the check valve with the pressure
of about 0.5 kg/cm?® (7.11b/in?), and if the valve ope-
rates, it will be satisfactory. But, if not, replace it with
new one.

b. Removing check valve

Sedan and Coupe:

1. Disconnect the hoses from the check valve.

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

Rotary wagon {RX-3 oniy}):

1. Remove the service hole cover.

2. Disconnect the hoses from the check valve.
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Fig. 1A—68 Checking heat hazard warning system

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

¢. Installing check valve
Install the check valve in the reverse sequence.

1A—E—18. Heat Hazard Warning System

a. Checking heat hazard warning system

1. Remove the heat hazard sensor from the body.

2. Disconnect the air control valve lead and connect the
test light as shown in Fig. 1A~69.

Fig. 1A—69 Connecting test lamp

3. Place it in engine ofl with a thermometer. Be sure to
prevent the oil entering into the inside of the sensor.
4. Gradually heat the oil so as to raise its temperature at
the rate of one degree a minute. The test lamp which is
connected to the air control valve lead and the heat
hazard warning lamp should light at the temperature of
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120 + 5°C (248 * 10°F) when the engine is running at
idle speed.

Fig. 1A—~70 Heating up heat hazard sensor

b. Removing heat hazard sensor

Sedan and Coupe: -

1. Open the Juggage compartment door and remove the
mat.

2. Disconnect the multiple coupler from the heat hazard
Sensor.

3. Remove the screws attaching the heat hazard sensor
and remove the heat hazard sensor.

Rotary wagon {RX-3 only}):

1. Fold the rear seat back forward.

2. Disconnect the multiple coupler from the heat
hazard sensor.

3. Remove the screws attaching the heat hazard sensor
and remove the heat hazard sensor.

1A—E—19. Hoses and Tubes (Al systems)

a. Inspecting hoses and tubes

1. Inspect all hoses and tubes for deterioration or holes
and all tubes for cracks or holes.

2. Check all hoses and tubes for improper connections.
3. If any defect is suspected, fit propetly or replace if
necessary.
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1A—F. TROUBLE SHOOTING following table. When the symptoms of troubles are
detected, proper care must be faken immediately before
TA—F—1. Symptoms, Causes and Remedies proceeding to the next probable cause.

The possible faults and their remedies are listed in the

Symptoms and probable causes B Remedies -
1. Poor acceleration
* The engine does not fully respond to the depression of the acee-
Jerator pedal.
* The accelerative force is poar.
* The climbing capacity is insufficient
* The max. speed can not be obtained.
1) Improper ignition timings for leading and trailing plugs See 5-C~2 Adjust
2} Improper opening of carburetor secondary throttle valve Check
3) Fouling and excessive gap of spark plugs (Fouling by lead or carbon) See 5-E Clean or replace
4) Burned or improperly adjusted distributor contact point See 5-C~1 Replace if necessary
5) Lack of fuel supply at high speed running See 4—B Replace if necessary
6) Clogging of air eleaner Clean
2. Rough engine idling and hard starting
* The idling speed can not be lowered.
* Too much engine vibration at idling.
* The engine starting is too hard.
* The engine stalls immediately even if it starts.
1) Air leak from each hose See 1A-E-19 Replace if necessary
2) Clogging of carburetor jets Clean
3) Improper seating of carburetor secondary throttle valve Check
4) Fouled spark plug See 5-E~3 Clean or replace
5) Burned or improperly adjusted distributor contact point See 5-C~1 Clean or replace
6) Improper ignition timings of leading and trailing plugs. See 5—-C~-2 Adjust
7) Defective ventilation valve See 1A-E-13 Replace if necessary
8) Intemal disconnection of leading and trailing ignition coils Replace
9) Ajr Yeak from air intake system Repair or replace if necessary
10} Defective deceleration control valve See 1A—E-8 Replace if necessary
11) Low coimpression pressure Repair .
12) Defective altitude compensator See 1A-E-9 Replace if necessary
3. Noisy air pump
* The noise is generated by the air pump when the engine is idling. 7
* The noise is generated by the air pump when the engine is racing.
1) Improperly adjusted “V’belt See 1A-E-1 Adjust
2) Defective air pump See 1A-E-1 Replace
3) Disconnected or leaky air hose Connect and replace
4) Insufficient tightening of pump attaching bolts Tighten
4. Improper fuel connection between stow and main zones (Flat spot)
* Shock is felt when depressing the accelerator pedal to accelerate
from the low speed cruising condition.
* Shock is felt when depressing the acceleratos pedal after turn-
ing left at low speed.
1} Improper injection of carburetor accelerator pump See 4—A-5
2) Clogging of carburetor jets Clean
3} Fouled leading spark plug See S—-E-3
4) Excessively low carburetor fuel level See 4—A-3 Adjust
5} Continuously opened anti-afterburn valve See 1A-E-8 Replace if necessary
5. improper fuel connection between primary and secondary zones
* Shock is caused when accelerating from rTunning at aroud 3,000
rpm by depressing the accelerator pedal.
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Symptons and probable causes Rernedies
* Shock is caused when promptly accelerating from the middie
speed or the decelerating contition.
1) Clogging of carburetor jets Clean
2) Excessively low carburetor fuel level See 4-A-3 Adjust
3) Serious clogging of air cleaner element Clean or replace p
4} Continuously opened anti-afterburn valve and coasting valve See 1A—E-8§ Replace if necessary

{deceleration control vatve}

. Large car knocking during cruising

* It 15 impossible to cruise constantly in any gear.
* Shock is sometimes caused during running in top geat.
Note: These phenomena are more oI less inevitable. Therefore, unless
the car knocking is excessive, it can be regarded to be normal.
1} Clogging of carburetor jets or excessively low fuel level
2) Trailing side ignition does not occur.

Clean or adjust (See 4—A-3)
Check and replace if necessary

3) Air leak from each hose See 1A-E-19 Repair and 1replace
4) Air leak from each valve Replace if necessary if necessary
5) Fouled spark plug See 5~E-3 Clean or replace
6) Improper distributor vacuum advance {nho advance) See 5--C—4 Repair and replace parts
7. Abnormally large engine knocking
1) Improper ignition timings of leading and trailing sides {(excessive See 5~-C-2 Adjust
advance)
2) Excessive distriburor vacuum advance See 5~-C—-4 Adjust
3) Excessive distributor centrifugal advance See 5-C—4 Adjust
4} Too poor fuel Clean
5} Insufficient heat range or extreme gap erosion of spark plug See 5~E-1 Adjust or replace
8. Pre-ignition or spit hack
* Large noise comes from the engine compartment at high speed
running, e.g. on the free way, and the engine home-power falls,
Note: If the car is run continuously under the condition mentioned above,
the insulator of the spark plug is broken and bites into the combus-
tion chamber, causing the vehicle to the inoperable.
1) Excessive spark plug gap for trailing side
2) Excessive advanee of trailing side ignition
Pre-ignition 3) Excessive advance of leading side ignition
4) Insufficient heat range of spark plug
Spit back 5) Insufficient metering oil -
6) Sticky apex seal
7} Improper alignment of high tension cords
9. Large car bucking or deceleration vibration
* Within the range where the coasting valve should operate (when
decelerating from 1,200 rpm [automatic transmission: 1,400 rpm])
or over) large car bucking occurs.
Note: Even if the car bucking happens to occur within the range of
engine speed less than 1,200 rpm (automatic transmission: 1,400
rpm) where the coasting valve does not operate, it may be regarded
as normat.
1) Improper operation of coasting valve {deceleration control valve) See 1A-E-8 Replace
2) Defective controt unit See 1A—-E-7 Replace
3) Improper idie fuel flow or idle speed See 4-A—1] Adjust
4} Air leak from each hose See 1A-E-19 Repair and replace
if necessary
5) Air leak from each valve Repair and replace if necessary
6) Defective idle switch See 1a-E-11 Replace
7) lmproperly adjusted idie switch See 1A-E-11 Adjust
8) Fouled spatk plug Clean and replace
1A : 26




1A

Symptoms and probable causes Remedies
10, Afterburning
* Extremely annoying afterburning occurs during deceleration.
*  Afterburning occurs when turning off the ignition switch.
1) Deceleration control valve not opening properly See 1A—~E-8§ Replace
2) Coasting valve (deceleration control valve) not opening propery See 1A-E-8 Replace
3) Rich idle mixture See 4—A-1 Adjust
4) Gas leak from exhaust system
5) Teoo low idle revolution
11. Over flow from carburetor
1) Dust biting into needle valve Clean
2} lmproper sealing of needle valve Clean and replace parts
3) Improper movement of float Adjust and replace parts
4) Large fuel pressure or fuel pump See 4-B Replace if necessary
12. 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.
1} lmproper returning of carburetor primary throttle valve Clean
2) Improper returning of carburetor secondary throttle valve Clean
13. The air jets out from the tail pipe for the forced air cooling during
idling.
1) improper operation of air control valve See 1A-E—4 Replace if necessary
2) Electric current flowing from the control unit to air control valve See 1A—-E-7 Replace
14. Factors which adversely affect overall emission under proper procedure
1) lmproper operation of air control valve (Air cut valve, No. 1 relief See 1A-E—4 Replace if necessary
valve and No. 2 relief valve)
2} Defective control unit See 1A-E-7 Replace
3) Trailing side spark plug is not controlled. (when the engine is cold) See 1A-E-7 Replace if necessary
4) lmproper ignition timings of leading and trailing plugs. See 5-C-2 Adjust
5) Improper engine idling speed See 4—A-1 Adjust
6} Defective carburetor {improper fuel level, jet, etc) See 4—A Adjust or repair
7) Improper operation of deceleration control valve See 1A-E-8 Replace if necessary
8) Fouled spark plug See 5-E-3 Clean or replace
9) Breakage of reactor See 1A-E-3 Replace
10) Air leak from secondary air passage Repair and replace
11) Air leak from each sensing tube to intake manifold Repair and replace
15. Factors which adversely affect idling emissions
1) Improper idling speed o1 mixture See 4-A-1 Adjust
2) Defective spark plug See 5-E Clean or replace
3) Improper ignition timings of leading and trailing sides See 5-C-2 Adjust
4) Defective distributor contact point See 5-C-1 Clean or replace
5) Deteriorated air pump See 1A-E-1 Replace
6) Improper operation of air control valve See 1A-E-4 Replace if necessary
7y Defective control unit See 1A-E-7 Replace
8) Air jeak from each valve into intake manifold Repair and replace
9) Breakage of reactor See 1A-E-3 Replace
16. Factors which adversely affect deceleration emissions
1) Improper idling speed and fuel flow See 4—A-1 Adjust
2) liproper operation of deceleration conirol valve See 1A-E-8 Replace if necessary
3) Improper operation of air control valve {Air cut valve, No. 1 relief See 1A-E-4 Replace if necessary
valve and No. 2 relief valve)
4) Defective idle switch See 1A-E—11 Replace
5) Breakage of reactor See 1A-E-3 Replace
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Symptoms and probable causes Remedies
17. Factors which adversely affect acceleration emissions
1} kmproper air pump flow See lA—E-1 Replace
2) Defective air confrol valve (air cut valve, No. I refief vaive and See 14-E—4 Replace if necessary
No. 2 relief valve)

3) Trailing side spark plug also ignited (when the engine is cold) See 1A—-E-7 Replace if necessary
4) Defective thermosensor See 1A-E-5 Replace

5) Defective thermodetector See 1A-E-6 Replace

6) Defective carburetor (improper fuel level and other) See 4—A Adjust

7} Defective control unit See 1A-E-7 Replace

8) Defective reactor See 1A-E-3 Replace

9) Defective spark plug See 5-E Replace

1A—F—2. Detects, Conditions of Trouble and Causes of Defects Related to Each System

a. Air control vaive

Possible troubles

Corresponded item

Number of revolutions during idling decreases
Emission during idling becomes unfavourable.
Emission during acceleration becomes unfavourable.
- Emission during cruising becomes unfavourable.
Emissicn during deceleration becomes unfavourable.
Damage is liable to occur on reactor

Rough engine idling

OV B W R —

E,

e Eww W

Conditions of trouble of system

Corresponded item

. Remains constantly open (air inject)
. Remains contsantly closed (air cut)
. Excessive air Jeakage from valve

Ow e

a b
a, b
b

Probable causes

Defective control unit
b. Defective air control valve

[

b. Thermosensor

Possible traubles

Corresponded item

1. Exhaust emission becomes abnermally unfaveurable. A
2. Possibility of the reactor being damaged is great. B
3. Penalty in fuel economy B
4. Power drop B
Conditions of trouble of system Corresponded item
A. Trailing ighition does not cut off in driving ranges other than ‘‘idling, a, b
deceleration or wide open throttle” at normal temperature cold start.
B. Trailing ignition remains constantly off in driving ranges other than “idling, a, b

deceleration, or wide open throttle” when the engine is warm.

]

Probabie causes

Defective control unit
b. Defective thermosensor

[N

¢. Th

ermodetector

Possible trauble

Corresponded item

1. Trailing ignition does not cut off at normal temperature cold
condition and 4 plugs ar¢ in opegation.

A, B

Conditions of trouble of system

Corresponded item

A. Disconnection of connector
B. Broken connection of wires inside thermodetector

a
a

Probable cause

a. Defective thermodetector

1A
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d. Control Unit

Possible troubles

Corresponded item

[

. Exhaust emission becomes abnormally unfavourable.
. Power drop
. Driveability shows abnormally deterioration

AC D
B, C
B, D

Condition of trouble of system

Corresponded item

. Trailing ignition does not cut off when engine is cold.

(4 plugs in zil ranges)

. Trailing igrition remains constantly off,
. Deceleration contrel valve or air control valve operate improperly.

=
a, b

a, b

Prohable causes

Defective control unit

. Defective thermosensor

e. Fuse

of the control unit

Possible troubles

Corrasponded item

. Possibitity of the reactor being damage is grate.

Rough engine idling

. Abnormal CO, HC readings at engine idling and decelerating
. Flat spot occurs during driving

. Excessive periodical engine knocks (Serzing)

. Flat spot occurs during light acceleration from low speed

running or deceleration condition.

. Engine idle speed becomes high.

W W W

B

Condition of trouble of system

Corresponded item

o e

. Air control valve remains open (air injection)
. Deceleration control valve {coasting valve) remains open.

a, b, ¢
a, b, d

Probable causes

oo oo

Fuse of control unit blows

. Defective control unit

Defective air control valve

. Defcctive deceleration control valve

f. Deceleration control valve

Possible troubles Corresponded items
1. Extremely annoying afterburning occurs during B, C
deceleration or after turnnig off the ignition switch.
2. Rough engine idling A, C
3. Hard engine starting A, C
4. Abnormal CO, HC readings at engine idling and decelerating A C
5. Flat spot occurs during driving A, C
6. Excessive periodical engine knocks (Serzing) A, C
7. Flat spot occurs during light acceleration from low speed A, C
running or deceleration condition
8. Engine idie speed becomes high A C
Conditions of trouble of system Corresponded item
A, Valve stay open or delay to close a, b, c
B. Valve stay closed or delay to open a, b, ¢
C. Excessive air leak at valve c
Probable causes
a. Defective idle switch
b. Defective control unit
d. Defective deceleration control valve
g. ldle switch
L Possible troubles Corresponded item
1. Exhaust emission becomes abnormally unfavourable. B
2. Driveability deteriorates. A
3. Abnormal afterburn occurs. B

1A
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4. Car bucking becomes abnormally excessive. B
Conditions of trouble of system Corresponded item
A. Coasting valve remains constantly open at acceleration b, ¢
" and normal speed running.
B. Coasting valve does not open during deceleration. a, b ¢, d

Probable causes

Defective control unit

Defective coasting valve solenoid

Defective idle switch

Improper return of the carburetor primary throttle valve

RO oE

h. Ventilation valve

Possible troubles

Corresponded item

1. Misfiring frequently occurs during idling and fluctuations in
number of revolutions increase,

2. Number of revolutions at idling decreases.

3. Dilution of engine oil with gasoline increases.

4. Defective purging occurs i charcoal canister.

B

A
B
A

Conditions of trouble of system

Corresponded item

A. Remains constantly closed
B. Remains constantly open

a
a

Probable cause

a. Defective ventilation valve

1A :

SPECIAL TOOLS

49 2113 010 Air pump gauge set

49 2113 Q11 T—fitting

49 2113 012 Piug

49 2113 014 Pressure gauge

49 1881 125 Thermal reactor remover
49 1881 135 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/fem? (1561bfin?) in erder to prevent the oil cocler
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
cocler 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 il pressure of inlet and outlet pipes is
more than 3.56 kg/cm? (50.7 1b/in?) 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 tegulator on the rear housing.

5. The oil of which pressure is regulated to 5 kg/em?
(71.1bfin?), 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 cil 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 lubr-
cate the apex seals, corner seals, side seals and hous-

ings.

arburetor i
Metering
oil pump
2{)r Oil filter
|+
Distributor I 5
[ et L, r' ----- : _~Relist valve
0il cooker WE T M|
: [ ] H WCH
1 Hea ,,J ,D r//Rotor bearing
=y Rotor 1 -
L 0l jet
: ] = Main bearing
» i [~
By-pass ™~ Eccentric shaft
valve ™ I 1 |
e 3 I ./ + || Rotor %“
_ Tl el ' Pressure regulator
0il pump — < ka + i
/ i *
Pressure contol valve —] y k

Oil strainer I

Fig. 2—1 Lubricating circuit



2—-B. OIL PUMP

The oil pump is of a rotor type. based on a trochoid
curve and consists of the parts as shown in Fig. 2-5.
The feeding capacity is 6 liters/min. (12.7 U.S. pints/
min., 10.6 Imp. pints/min.} at 1,000rpm 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 middie plate attaching screw and re-
move the middle plate.

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

2—B—2. Inspecting Oil Pump

1. Check the clearance between the lobés of the
rotors with a feeler gauge, as shown in Fig. 2—3. The
standard c¢learance is 001 ~ 009 mm {(0.0004 ~
0.0035in). If the clearance exceeds 0.15 mm {0.006

Fig. 2—2 Removing oil pump

Fig. 2—3 Checking rotor clearance

in), replace both inner rotor and outer rotor.

2. Check the clearance between the outer rotor and
pump body with a feeler gauge as shown in Fig. 24,
The specified clearance is 0.20 ~ 0.25mm {0.008
~ 0.01in). H the clearance is more than 0.30 mm

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 rotar

. Inner rotor

. Middie plate

. Snap rming

. Slipper head

. Spring

. Body

—_ =
o= O W0
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{0.012 in), replace the rotor(s) or body.

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

pump body.

4. Install the outer rotor to the body so as to see
the identification marks of tdangle. 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
10tOoI1S.

Fig. 2—6 Checking end float

2—B—3. Assembling Qil Pump

1. Attach the key of the front side rotor to the shaft.
2. Install the fronmt 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 *he inner rotor and shaft assembly to the

Fig. 2-8 Tightening intermediate plate

Fig. 2—9 Fitting snap ring

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

2—C. OIL PUMP DRIVING

2—-C--1. Chzain Adjuster Inspection

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

Fig. 2—-10 Checking chain adjuster

2-C—2. 0il Pump Chain and Sprocket Inspection

1. Check the chain for broken links.

2. Check the sprockets for cracks and wom 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/fcm? (1561bfin?) 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. 211 Pressure control valve

2-D-1. Checking Pressure Control Valve

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

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

2—E. OIL COOLER

The rotor is cooled by the lubricating oil, and the
oil cooler is employed to cool the oil.

The o0il 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 Qil Cooler
The inner pressure of the oil cooler is much higher
than the cooling radiator, so it should be repaired by

Fig. 212 Qil 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 outiet pipes
is more than 3.56 kg/em? (50.7 1bfin2) at 70°C (1 58°F)
and/or the temperature of the oil is under 60°C (140°F).

Fig. 2—13 By-pass valve
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N i)
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Thermo pellet
i When the oil temperature is warm

=== When the oil temperature is cold

Fig. 2—14 By-pass valve

2—F—1. Checking By-pass Valve

1. Remove the cap nut and puill 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 S 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 omes.

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 5kgfem? (71.11b/in?).

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 Qil Pressure

To check the oil pressure, proceed as follows :

l. Warm up the engine to the normal operating tem-
perature and remove the oil pressure switch and instail
an oil pressure gauge (49 0187 280) in its place.

2:5

///f’

# Cil pressure
/ gaugse -
(49 0187 280)

Fig. 2—17 Checking oil pressure

2. Run the engine at 3,000 rpm and take a reading
of the gauge. If the reading of the gauge is 5.0 ko/
cm? (71.1Ib/in2), the oil pressure is normal.

3. Run the engine at idling speed and take a reading
of the gauge. If the reading of the gauge is 2.5
kgfcm? [35.6 Ibfin?), the idling pressure is normal.
If the oil pressure is extremely low, check the fol-
lowing points : :

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

2. Check the oil pump, as described in Par. 2—B-—2.
3. 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 PRESSURE SWITCH

The oil pressure switch fitted to the rear housing is
connected by the wiring to the oil préssure warning
lamp. The safe minimumn pressure is 0.3 ka/em? (4.3
Ibfin2) at idle. If the oil pressure drops below 0.3
kgfem? (4.3 1bfin2) the warning lamp lights up to
indicate a trouble in the lubricating systefn. There-
fore, when the warning lamp goes on, the oil pressure
should be checked immediately.

Fig. 2—18 Oil pressure switch

2—I. 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
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oil filter is clogged by impurities in the oil and the
filtering resistance reaches 1.0 ka/em? (14.2 Ibfin2),
the oil can not pass through the element. In this
case, the oil pushes the relief valve open and unfil-
tered oil is supplied to the engine.

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

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

Fig. 219 Removing oil filter

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

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

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

Do not use the oil filter wrench.

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

2—J. METERING OIL PUMP

The cil enters the metering oil pump from the lubm-
cating 0il passage in the front cover and the oil
which is measured and discharged from the metering
ail pump enters the carburetor through a hose. The
oil entering the carburetor is discharged from a por-
tion of venturi to the working chamber to lubricate

Fig, 2—20 Metering oil pump

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

2—-J—1. Checking Metering Qil Pump

As sufficient consideration is being given on the per-
formance and durability of the meterihg 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 -1t is steady receive the
oil in the measuring cylinder and start measuring the
time simuitaneously.

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

2.2 ¢¢ /6 min. {2,000 rpm

MNote :

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 gascline into which o¢il has been mixed at the
ratio of 100 : 1.

\

.
i\?

Measuring cylinder

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

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

Fig. 2—22 Adjusting screw of metering oil pump

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

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

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

Connecting rod setting

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

Fig. 2—23 Connecting rod setting

2-J-3. Disassembling Metering Oil Pump

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

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

27

loaded, and remove the sub plunger, plunger spring
and oil seal 1ing.

3. Remove the rear plate and oil seal ring.

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

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

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

2—J—4. Assembling Metering Oi! Pump

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

1. Apply the clean oil in the cylinder. Slide the
plunger into the body from front side of the body
and then slide the differential plunger into the body
until the gear of the plunger reaches the position of
the hole for the driving worm.

Fig. 2—24 Assembling plunger
Note : i
Make sure that the slot of the differential plunger
matches the key of the plunger.

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

Fig. 2—25 Assembling drive worm



Fig. 226
Metering oil pump
component

Worm bearing
Driving worm
Plunger

Rear plate

Control pin
Control lever

Body
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3. Insert the control pin. 6. Insert the plunger spring and sub plunger from the
front side of the body.

Fig. 2—27 Inserting control pin Fig. 2—29 Inserting sub plunger

4. Place the oil seal ring on the groove. 7. Place the oil seal ring on the groove and fit the
5. Fit the rear plate on the body making sure the front plate.
stopper for the centrol pin facing the control lever. 8. Install the spring, control lever and connectors.

Fig. 2—28 Fitting rear plate Fig. 2—30 Installing control lever
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2—K. CHECK VALVE

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

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

To carburgtor

From metering oil pump

Fig. 2—3% Direction of check valve

2—L. OIL PAN

2—L-1. Qil Pan Removal

1. Raise the vehicle and support with stands.

2. Drain the engine lubricant.

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

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

2—L-2. Gil Pan Inspection

Scrape off any dirt or metal particles from the inside
of the oil pan. Wash the cil 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 hcles caused by over-torqueing the bolts.
Straighten surfaces as required. Repair any damage,
or replace the oil pan if repairs can not be made
satisfactorily.

SPECIAL TOOL

49 0187 280

Oil pressure gauge
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DESCRIPTION

The completely sealed cooling system consists of a
radiator with a sealed filler cap, an expansion cham-
ber (sub-tank) with a pressure cap, centrifugal water
pumnp, 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 vup in the cooling system when the
engine cools down. The coolant should be changed
every two years or every 48,000 km {32,000 miles).

3—A. COOLANT CIRCULATION

The water pump is driven by the eccentric shaft pul-
ley over a V-belt and discharges the cooling water
to the front housing. The water circulates from the
front housing through the water passage provided in
each housing and flows to the rear housing. From
the rear housing, the water is returned to the front
housing. At low engine temperature, the thermostat
is closed to keep the water from entering the radiator.

The water is then recirculated directly to the water

pump and discharged to each housing. As the ther-
mostat opens when the engine is warmed up, the water
flows into the radiator. The cooled water flows from
the radiator to the water pump through the connecting

hose and cools the engine by circuiation.

3—B. FLUSHING OF COOLING SYSTEM

The cooling system should be flushed every two years
or 48,000 km (32,000 miles). i
The flushing procedures are as follows:

1. Open the drain plugs and drain the coolant.

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

Fig. 3—2 Radiator drain plug

Note:

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

Pressure cap

Water pump

Thermostat

intake manifold

Expansion tank

Radiator

Oif cooler

| Y bl
| F ¢
{ 4 1
— | - -
1 Car heater
Rotor housing Side housing

Fig. 3—1 Cooling circuit




Fig. 3—3 Engine drain plug

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

4. Drain the water completely.

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

3-C. COOLANT

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

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

Freezing point Mixture ratio % Speciﬁc gravity

°c °op Antifreeze Water of n;u(ture; at

solution 20°C (68°F)
- 6.3 207 15 a5 1.022
- 93 15.3 20 80 1.029
-12.6 9.3 25 75 1.037
-16.2 2.8 30 70 1.044
205 - 4.9 35 65 1.051
-25.2 -13.4 40 60 1.058
-312 -242 45 55 1.066

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

Avoid to use the rich mixture coolant,

3—C—1. Checking Coolant Leakage

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

Run the engine until it reaches normal operating
temperature, With the engine 1unning and tester
installed, pump up the system to approximately 0.9
kg/em? (13 lbfin?).

Note:  Never allow the pressure to build up to more

Fig, 3—4 Checking coolant leakage
than 1.1 kg/cm? (14 1b/in?).

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

3—D. RADIATOR

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

3—D—1. Checking Radiator

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

3—D—2. Repeiring Radiator

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

3—D—3. Checking Radiator Sealed Cap

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

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

The pressure cap is provided on the expansion chamber.
The expansion chamber and the radiator are connected
by hose. When the cooling water is pressurized, the
boiling point rises and this prevents overheating and
minimizes the loss of water. When the pressure in
the cooling system exceeds 0.9 kgfem? (13.0 lbfin?),
the cap opens. When the coolant temperature falls,
the vacuum release valve open at 0.1 kgfem? (1.4
Ib/in?) to prevent vacuum from building up in the
cooling system.

Fig. 3—6 Expansion tank cap

To test the expansion tank cap, first wet the cap
rubber gasket to insure an air tight seal then at-
tach the radiator cap tester. The cap should be
capable of retaining pressure 0.9 kg/fem? (13 1bfin2).

Fig. 3—7 Checking expansion tank cap

3—E.- FAN DRIVE

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

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

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

3:3

Scotch tape

Fan—"""

Drive shaft

l/ll;lllfll i

LTI RN

Sificon oif

ater pump pulley

Fig. 3-8 Fan drve

3—E—1. Checking Fan Drive

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

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

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

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

Prescribed Revolution

Engine ‘Fan
1,500 rpm
5,000 rpm

1,400 rpm or more
2,000 ipm ~ 2,500 rpm

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

If the reading is more than the standard—Make a
recheck in the following manner.

4. When the reading exceeds the standard, warm up
the engine for five minutes at engine speed of more
than 3,000 rpm, and then read the speed of the
fan rotation at engine speed of 5,000rpm. If the
speed of the fan r1otation is within the standard
shown in the above table, the operation of the fan
drive is satisfactory.

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

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

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

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

Engine revolulion

Fan revolution

Checked car

Prepared car

Fig. 3—9 Checking fan drive

3—F. THERMOSTAT

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

To radiator

Full close
E— b
Full open =

B / .
E
e P

Fig. 3—11 Thermostat

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

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

3—F—1. Removing Thermostat

1. Drain the cooling system.

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

3. Lift out the thermostat.

3—F—-2. Inspecting Thermostat

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

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

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

Starts to open
Fully opens
Lift height

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

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

3—G-1. Inspecting Water Pump

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

3—G—-2. Removing Water Pump

1. Drain the cooling system.

2. Remove the air cleaner.

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

Fig. 3—13 Removing fan drive

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

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

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

remove the pulley if necessary.

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

3—G-3. Disassembling Water Pump

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

Fig. 3—15 Removing pulley boss

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

Fig. 3—16 Removing snap ring

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

Fig. 3~14 Pump body atfaching bolts

Fig. 3—17 Removing impeller



Fig. 3—18
Water pump components

. Pulley boss

. Dust seal plate

. Snap ring
Bearing
Spacer
Stop ring
Shaft
Dust seal
Baffle plate

. Pump body

. Seal assembly

. Impeller
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to the rear end of the shaft to press the shaft and
remove the impeller from the shaft.

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

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

6. Remove the bearing stop ring from the shaft.

7. Remove the bearings and spacer from the shaft.

3—G-4. Assembling Water Pump

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

B o e |

Fig. 3—19 Assemnbling impeller

rearward.

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

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

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

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

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

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

Press here

Fig. 3—20 Assernbling pulley

SPECIAL TOOL

49 0813 1454

Water pump pulley boss support
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FUEL SYSTEM

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

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

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

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

4—A. CARBURETOR

MAZDA RX-2 and RX-3 make use of a two-stage,
four-barrel, down-draft carburetor.

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

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

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

Fig. 4—1 Carburetor

Primary stage

. Secondary stage
Secondary air bent
Bimetal spring housing
Vacuum break diaphragm
Safety return spring
Throttle return spring
Throttle lever

Ne. 3 spring

N R

10. Accelerator pump operating red

11. Accelerator puimp

12. To altitude compensator

13. 1dle adjust screw (locked)

14. Air adjust screw {(for idle adjustment)
15. Fuel inlet fitting (infet side)

16. Fuel inlet fitting (return side)

17. Choke valve

18. Primary air bent



4—A—1. ldle Adjustment

a. Normal adjustment

1. Fully warm up the engine.

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

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

Fig. 4—2 ldie adjustment

Note :

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

Specifications — Idling Speed :

900 rpm
750 rpm in “D” 1ange

Car with Manual Transmission
Car with Automatic Transmission

b. Particular adjustment

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

b-1.

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

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

Specifications — Idling fuel adjustment :

3. Set the idle CO, HC gas analyzer.

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

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

Note:

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

b-2.

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

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

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

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

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

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

Fuel flow checker
(49 2113 015)

ﬂ Over flow

From fuel pump

=R E : ) To carburetor

Fig. 4—3 Fuel flow check

Throttle opening anéle

Time required to

1dling fuel flow consume 5{0 ¢c

2.0 ~2.5 degrees
2.0~ 2.5 degrees

Car with Manual Transmission
Car with Automatic Transmission

2.09 ~ 2.31 liters/h (0.54 ~ 0.60 U.S. gallons/h)
2.23 ~ 2.47 litersth (0.57 ~ 0.64 U.5. gailons/h); 73 sec ~81 sec/50 co

82 sec ~ 90 sec/50 cc
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4—-A—2. Fast Idle Adjustment

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

Note :

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

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

2. If the clearance is not within specifications, bend
the fast idle adjust lever tamg at the point of which
it contacts the starting throttle lever, until the proper
angle or clearance is obtained.

Fig. 4—4 Checking fast idie

Specifications — Fast Idle Adjustment :

4—A—3. Float Adjustment

a. Float leve]l adjustment

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

—

Fig. 4—6 Fuel bowl sight glass

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

3. Invert the air hom on a stand and allow the float
to lower by its own weight.

4. Measure the clearance between the float and the
face of air horn gasket. Standard of this clearance is
5.0 mm (0.197 in).

5. If the clearance is not standard, adjust the clearance
by means of adjusting shims at the valve body.
Following two types of adjusting shims are available.

Fig. 4—5 Fast idle adjusting point

Pulled by choke wire

Link

Choke shaft lever

Choke lever

Fast idle rod

Fast idle lever

Fast idle adjust lever

(Bend thiz tang for adjustment)
8. Throtile lever

Al o

Throtile valve opening angle (A)

Clearance between throttle valve and bore (B)

Car with Manual Transmission
Car with Automatic Transmission

15.5 ~ 18.5 degrees
16.0 ~ 19,0 degrees

1.17 ~1.56 mm (0.0461 ~ 0.6616 in)
1.22 ~ 1.57 mm (0.0480 ~ 0.0618 in})




Fig. 4—7 Checking float level and needle valve

0.2 mm (0.0078 in)
0.5 mm (0.0197 in)

6. If the expecting shim is not provided, adjust the
clearance by bending the float seat lip (A)

7. Install the air hom and recheck the fuel levels
through the sight glasses.

TRTERTT S A

Fig. 4—8 Adjusting float
A. Float seat lip
B. Float stopper

b. Float drop adjustment

Allow the float to lower by its own weight, and
measure the distance between the bottom of float
and the face of air horn gasket. The distance should
be 55 ~ S6mm (2.1 ~ 2.2in). (Fig. 4-9)

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

o pee il

Fig. 4—9 Checking float drop

4—A—4, Automatic Choke System

The carburetor for MAZDA RX-2 and RX-3 is equipp-
ed with a semi-automatic choke system.

The semi-automatic choke control is accurately ad-
justed when originally assembled. Under normal service
operations, it is recommended not to” change the
setting or to disassemble the components for servicing.
However, if the setting has been disturbed, adjust
it in the following procedures.

a. Bimetal spring adjustment

The bimetal spring should be adjusted before engine
starting. In the case of adjustment that is made after
the engine warmed-up, it can not obtain a correct
adjustment because the ambient temperature is dif-
ferent from the atmospheric temperature.

1) Atmospheric temperature over 30°C (86°F)

Remove the air cleaner cover. Pull out the choke
control knob fully and check the clearance (&) shown
in Fig. 410 by using a wire gauge or suitable gauge.

1
o

o
o

e
e L e

Qlearancs of (R point (mm

&
i

Fig. 4—1% Temperature and valve clearance

If the setting has been disturbed, loosen the set screw
® for the bimetal spring and adjust the clearance
(4) to the specification by moving the adjusting piate
(©). Hold in correct position with fingers while tight-
ening the set screw.




Fig. 4—12 Setting bimetal spring

2) Autospheric temperature below 30°C (86°F)
Loosen the set screw (B) for the bimetal spring and
move, the adjusting plate to the direction that
makes the spring tension higher, =% notches from
the position of the adjusting plate where the clearance
(A is just zero. Hold in correct position with fingers
while tightening the set screw
[x = Atmospheric temperature {°C)]

Example : (In the case of x is 15°C)

30-15
== =13 BSo, loosen the set screw ® and move

5
the adjust plate () three notches of the plate to
the direction that makes the spring tension higher
from the position of the adjusting plate where the
clearance (&) comes just zero.

b. Vacuum break diaphragm adjustment
Push the diaphragm plunger in until seated and check
the stroke of it. This stroke should be in the speci-

fications. If the stroke is not within specification,
loosen th lock nut and adjust the adjusting nuts until
the proper stroke is obtained.

Specifications — Diaphragm stroke
Manual transmission 81 * 0.2mm {(0.319
7.0 £ 0.2 mm (0.276

0.008 in)
0.008 in)

I+ 1+

Automatic transmission

Fig. 4—13 Adjusting diaphragm stroke

¢. Automatic choke return system

The automatic choke return system is adopted on this
model in order to prevent the choke knob from failing
to be returned. )
This system, as shown in Fig, 4—14, consists of the
choke wire attached with an electromagnet and the
water temperature detection switch. When the water
ternperature of engine is low, the choke knob can be
held at an optiomal position because the water tem-
perature switch is “‘ON’. On the other hand, when the
engine is warmed up, the detection switch becomes
‘OFF’, and the electromagnet loses its force. Then,
the choke knob is returned by the choke return spring.

Choke swilch

- Water h————= —-=
lemperatufe Etectromagnet
= deleclion |
i h swilch Ignition switch
( £
| NV ]
! Choke return Spring @ (<)
\ _Chake valve Choke isver Baltery

Choke shaft Jever
Bimetal spring

Bimetal shafl lever

Throttle shaft

Fig. 414 Automatic choke system
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4—A—5. Accelerator Pump

a. Normal checking

1. Remove the air cleaner,

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

3. Check the pump for lever’s movement and nozzle's
clogging.

4. When the pump nozze is clogged, remove the
nozzle and clean up the nozzle.

Fig. 4—15 Accelerator pump nozzle

5. When the pump lever does not operate or operates
sluggishly, finish the sliding face with emery paper
or supply oil to the sliding face.

b. Checking and adjusting amount of accelerator pump
discharge

As the accelerater pump is adjusted by manufacturer,
do not meddle with it. However, if it is discovered

Fig. 4—16 Checking fuel discharge

that the customers, etc. have inadvertently meddled
with accelerator pump or that the pump must be ad-
justed, check and adjust it in the following manner.
1. Place the vehicie on a level ground.

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

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

4. Set the fuel level in the burette at 300 mm (11.8
in) above the fuel inlet, as shown in Fig. 4—16.

5. Fully operate the throttle valve ten times accord-
ing to the cycle as shown in Fig. 4—17 by means of
the throttle lever or accelerator pedal and check the
amount of discharge by reading the decrease of fuel
in the burette.

re—1 Cycle—m

Cpen

Close

sl ol )

1 Sec.

Fig. 417 Test pattern

6. In case the discharged amount is not within the
specified limits, measure again more than two times
in succession and confirm whether there is any error
in measurements. -

7. Te adjust it, rotate the lock nut of accelerating
pump connecting rod as shown in Fig. 4—18. The
amount of discharge irncreases about 0.06 cc per clock-
wise turn and decreases the same amount by counter-
clockwise turn.

Fig. 4—18 Adjusting accelerator pump

Specifications — Standard amount of fuel discharged out of accelerating pump

Standard

Measurement

Manual transmission

0.7 cc £ 15%/stroke

6.0 ~ 8.1 oc/10 strokes

Automatic transmission

0.7 cc * 15%/fstroke

6.0 ~ 8.1 cc/10 strokes
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4—A—6. Fuel Inlet Fitting

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

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

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

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

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

Fig. 4—20 Starting assist fluid tank (RX-2)

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

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

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

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

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

Note :

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

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

Measuring tank

Check valve

i,

Tank Pump

Carbretor

=

Fig. 4—21 Sub-zero starting assist
system

T

Thermo switch (Qil pan)

Starter
lgnition switch

il




4-—A—8. Safety Throttle Return System

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

Under normal conditions, only spring (& operates a
return spring by pulling throttle lever @) which is
connected to the accelerator wire. Link @ is fixed
by rod @ (whose upper end is fixed by counter (D)
and does not have any connection with the movement
of link @. In case spring @ should become broken,
the upper end of rod @ slips off of counter (D by
spring ® and throttle lever @) is pushed by the
movement of link 3 instantaneously.

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

Checking:

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

2. Check that the link (3 is free with the safety
returmn system in set position.

3. Turn the counter () by hand anticlockwise and
make sure that the upper end of rod (9 slips off of
counter () instantaneously.

Fig. 4—22 Safety throttle return system

RO

. Throttle return spring
. Safety return spring

Counter

Safety return spring rod
Link

Throttle lever

Fig. 4—23 Safety throttle retum system
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4—A—9. Disassembling Carburetor

a. Removing bimetal housing assembly and throttle
return spring bracket.

1. Disconnect the vacuum sensing tube (D).

2. Dislocate the safety return spring rod ) by tum-
ing the counter (3) anticlockwise.

3. Disconnect the safety return spring rod (@) by re-
moving the cotter pin

4, Remove the screws (§) attaching the return spring
bracket () and remove the bracket.

5. Remove the throttle return spring (3.

6. Remove the ‘No. 3 spring’ Q).

7. Remove the lead (@ for the bimetal from the va-
cuurn diaphragm @ COVer.

8. Remove the screws @ attaching the bimetal hous-
ing bracket and remove the bracket.

Fig. 4-24

Fig. 4-25



b. Removing air horn

1. Disconnect the fast idle con-
necting rod @ from the choke
lever (14 by removing the cotter

pin .
2. If necessary, remove the fuel
inlet fitting before removing

the air horn.

3. Remove the screws attaching

the air hormn @ to the body
and remove the air horn.

c. Removing carburetor bod

1. Remove the idle switch

by removing the screws
attaching the idle switch to the
body. Remove the idle switch
lever spring .

2. Disconnect the connecting
rod @ of the secondary
throttle valve from the vacuum
diaphragm by removing the
cotter pin .

3. Remove the screws @? at-
taching the vacuum diaphragm
® and remove the diaphragm
assembly.

210
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4. Disconnect the connecting
rod @ of the accelerating pump
from the control lever by
removing the cotter pin Q7).
5. Remove the screws Q8 at-
taching the carburetor body
to the throttle body (29 and
remove the carburetor body.

d. Removing accelerating pump

1. Remove the snap ring @
from the shaft @ of the pump
lever.

2. Slide the shaft until the at-
taching screw of the accele-
rating pump can be loosen-
ed. Do not remove the shaft

3. Slide the shaft to ocriginal
position and then loosen the
other screws

e. Disassembling air horn
1. Remove the float retaining pin @, float @ and
needle valve assembly(35).
2. Remove the gasket(36).

Note : Do not remove the choke shaft @

f. Disassernbling carhuretor body
1. Remove the screws @ , and remove the pump
inlet ball (inlet valve) and outlet ball @ (outlet
valve),

2. Remove the each slow air bleed and slow jet of
primary and secondary stages from the body.

3. Remgove the main jets @6 @ by removing the
plug from the body

Note :
Do not

remove

the venturis @

¥ ~

"4

Fig.

40.
4].

42.

43.

45.
46.
47.

4-31

Primary No. 2 slow air bleed
Primary No. 1 slow air
bleed and slow jet

Primary main air bleed
Secondary main air bleed

. Secondary No. 1 slow air

bleed and slow jet (Step jet)
Secondary No. 2 slow air bleed
Primary main jet

Secondary meain jet
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g. Throttle chamber
1. Remove the air adjust screw.
2. Remove the idle adjust screw.

Fig. 4~32 Throttle chamber

4—A—10. Inspecting Carburetor

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

Never use a wire for cleaning the jets.

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

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

5. Inspect the filter for rust and damage,

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

7. Check all jets and air bleeds for clop, 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.

Note :

Worn throttle valve shaft allows air to enter into the
combustion and air-fuel mixture at low speed becomes
lean.

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

4—A—11. Assembling Carburetor

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
Tespective parts which are of a shape. Therefore,
when installing, care should be taken so as not to
mistake one for the other.

The jets and air bleeds for the secondary stage has
been plated in silver, and jets and air bleeds for the
primary stage in bronze. These colours are made in
order to prevent each jet from changing its original
position when feassembiing.

4, When putting the gasket on the throttle body,
take care not to put upside down.

Fig. 4—33 Putting gasket

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

Choke valve

Fig. 4—34 Installing bimetal spring housing
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4—B. FUEL PUMP

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

Fig. 4—35 Fuel pump
a. Pressure test

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

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

combustion due to fuel spillage.
3. Connect the pressure gauge to the fuel inlet hose.

Note:

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

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

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

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

Pressure gauge

Carburelor

Fusl rewurn hase

Fuel inlet hose

Fig. 4—38 Testing fuel pump

b. Volume test

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

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

Fuel pressure 0.2 ~ 0.3 kgfcm? (2.85 ~4.25 |bfin?)

More than 1,150 cc/min.
(1.22 U.S. quart/min.}

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 re-
placed following the maintenance schedule.

4—D. FUEL LINES

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

4—E. FUEL TANK

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

sary.

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



4—F. AIR CLEANER

4—F~1. Air Cleaner Element

The air cleaner is of a paper filter type. The ele-
ment should be serviced following the maintenance
schedule. To clean, blow the element with com-
pressed air at low pressure.

4—F-2. Intake Air Temperature Control System
Intake ailf 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.

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

Afr control valve

Bimetal

Fig. 4—38 Air control valve

The control valve closes the fresh side air completely
below 7.5 * 6°C (455 = 10.8°F) of the ambient
temperature and only hot air is led into the engine
through the air cleaner element.

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

(%
(=53

Qr
T

Operating angle {deg.)
P 3
T r

i 1 1 T T T I
1.5 7.5 135 20 3¢ 40 45.5

Ambient temperature {°C)

Fig. 4—39 Valve opening angle

a. Removing air control valve

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

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

3. Remove the bimetal by removing the set screw.

Fig. 4—40 Removing zir control valve

b. Installing air control valve

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

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

b—A—1. Checking Battery

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

Fig. 5—1 Checking specific gravity

1. Check the electrolyte level in each cell of the bat-
tery, and add distilled water to maintain the solution
10 ~ 20mm (04 ~ 0.81in) 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 distilted 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 suiphuric acid unless the electrolyte
has overflown or led out.

3. Connect the battery to the charger ensuring that
the polarities are correct.

Ignition coil relay

Distributor T -
ém] L5~
@ Nvertiie o
o T Control unit =
Trailing ignitien coil
M T
@
L
— e 19}
— . . u -
Leading ignition coil pUMpP QQQ g St
— ’|
R
Distributor cap
lgnition switch
Starting
motor () &b
= Battery

Fig. 5—2 Ignition system
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4. To charge, apply an electric current of approxi-
mately SA until the specific gravity of the electrolyte
reaches 1.27 ~ 1.29.

b. Fast charge

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

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

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

5—B. IGNITION SYSTEM

In the rotary engine, two spark plugs are provided in

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

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

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

The coil with external resistor is used.

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

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

-

Fig. 5—3 Distrbution of ignition
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5—C. DISTRIBUTOR

The distributor for this model had two breaker points,
one for leading spark plugs and the other for trailing
spark plugs.

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

5-C—1. Adjusting Point Gap

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

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

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

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

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

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

Fig. 5—4 Adjusting point gap

B5—C—2. Adjusting Initial Ignition Timing

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

* STEP-1 *

1. Connect a tachometer to the engine.

Mote:

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

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

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

5:3

Fig. 5—5 Checking ignition timing

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

o (TDC
—& (L}

@
N\

Fig. 5—6 Timing marks

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

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

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

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

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

* STEP-2 =

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

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

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

Note:
Refer to graduations on the breaker base to make
adjustment easier.
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Py Check whether — [0PE 4
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by breaker base | by body

Fig. 5—7 Adjusting procedure

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

Fig. 5—8 Adjusting timing

14, Recheck the timing. If the timing mark is not
correctly aligned, repeat this performing until the
correct timing is obtained.

Specifications — Initial timing

Leading —5° at idle speed
Trailing —10° £4° at idle speed

5-C—3. Removing Distributor

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

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

3. Remove the distributor attaching nut.

4. Pull the distributor out of the front cover.

Fig. 5—9 Removing distributor

5—C—4. Testing Distributor

a. Dwell angle test

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

3. Read the dwell angle on the dwell meter and compare
the reading to specification. (55 ~ 61° in this case)
4. If the dwell angle is below specification, the breaker
point gap is too wide. If the dwell angle is above
specification, the breaker point gap is too close.

To distributor

From ignition switch

Body

Fig. 5—10 Checking dwell angle

b. Dwell angle adjustment

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

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

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

3. Connect the remote starter switch {49 02472 6854)
in the circuit.

4. Loosen the breaker point attaching screws.

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

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

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

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

c. Advance test

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

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

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

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

Timing advance tester READ Y OF VALUE

To ignition switch
=)
il ‘ \ % i To_ distributor

Tacho-dwell tester

Battery

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

Note:

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

5—C—5. Disassembling Distributor

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

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

4. Remove the screws attaching the condensers.

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

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

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

Fig. 5—13 Removing breaker base

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

Remove the gear and the washer(s).

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

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

5—-C—6. Inspecting Distributor

a. Checking cap

Inspect the distributor cap for crack, carbon rumness
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 contact points
Inspect the points for wear, burning, transferred metal
and pitting. If they are slight, the points can be



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

d. Checking tension of contact arm spring

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

e. Checking condenser

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

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

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

5—C—8. Installing Distributor

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

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

3. Insert the distributor so that the distributor lock

Fig. 5—14 Aligning tally mark

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

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

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

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

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

This model is equipped with two ignition ¢oils 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.

o
Ignition Type External Primary
Coil Resistance Resistance
Leading | HP5-13) 1.4 £420°C 1.35 £2/20°C
Trailing HP5-13E 1.6 £2/20°C 1.46 £2/20°C

5—E. SPARK PLUG

On this engine, 2 spark plugs are provided in each work-
ing chamber so as toé 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. lf 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 wvehicle which is not
frequently driven at a continuous speed over 150 km/h
(95 miles/h).

b. Cold type

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

5:7

5—E—2. Removing Spark Plug

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

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

5—E—3. Checking Spark Plug

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

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

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

Fig. 516 Checking gap

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

Standard Cold type Initial gap
- B7EM - BSEM
* BR7EM * BRSEM US.A., Canada
NGK B7EMV BSEMV and ECE spec:
BR7EMV BREEMV 0.6 ~ 0.7 mm
> (0.024 ~
- W22EA - W25EA 0.028 in)
NIPPON- |* W22EAR | » W25EAR
DENSO W22EA-G W25EA-G Australia spec:
W22EAR-G| W2SEAR-G |0.85~0.95mm
N-80B N-78B (0033 ~
CHAMPION 3 A 0.037 i)
AMP * RN-80B * RN-78B
5—-E—4. Installing Spark Plug

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

2. Thread the spark plugs into the rotor housing finger
tight until the gaskets contact the housing. 1f the
plugs cannot be installed with finger pressure, clean
the threads with a suitable greased thread chaser.
Torque each plug to specifications.

3. Connect the spark plug wires.



5—F. ALTERNATOR

5—F—1. Precautiosn on Service

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

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

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

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

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

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

5—F—2. Checking Charging System on Car

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

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

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

3. Start the engine and held the alternater speed to
2,000 rpm.

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

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

Fig. 5—17 Alternater components

1. Pulley 6. Front bearing 11. Terminal bolt

2. Fan 7. Beamng retainer 12. Rectifier

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

5. Front housing 10. Statox 15. Condenser



Ammalter

Battery

< To regulator

Fig. 5—18 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.

Fig. 5—19 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. Use care to
keep the brush holder assembly intact during removal
from the rear housing.

10. Remove the brush holder assembly.

11. Unsolder the stator leads from the rectifier.

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

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

5:9

5—F—4. Inspecting ARernator

a. Checking stator coil

Check the stator coil for both open and grounded
circuits with a tester.

To check for open, connect the prods to each of
the two leads, as shown in Fig. 5-20. If there is
no flow of current, the coil is open circuit and must
be repaired or replaced.

Fig. 5—20 Checking stator cojl 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.

S - e e T ————

it

Fig. 5-—-22 Checking rotor for open



b. Checking rotor

To check for open cir-
cuit, place both prods
of a tester on the slip
rings, as shown in Fig.
5-22. 1f the reading
is 4 to 6 ohms, there is
no trouble in the rotor.
To check for ground,
connect one prod to
the slip rng and other
prod to the core, as
shown in Fig. 5-23.
If the current flows the
rotor must be repaired
or replaced.

¢. Checking dicdes

Diodes for use in the altemnator 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.

B

Fig. 5—24 Checking diode

Fig., 5--25 Brush holder assembly

d. Checking brushes and springs

The brushes should be replaced when one-third of
the original length is worn away. This is indicated by
a wear limit line on the side surface of each brush.
Check the brush spring tension, The tension should
be between 330 and 450 gr (12 and 16 oz). Replace
the springs if the tension is less than 330gr (12 0z2)
or if excessive corrosion exists.

e. Checking hearings

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 a2 new one.

b—F—-5. Assembling Alternator”

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

1. When installing the rotor assembly to the rear hous-
ing and stator assembly, hold the ‘brushes in position
by inserting a piece of stiff wire into the hole of the
brush through the rear housing as shown in Fig. 5--26.

Fig. 5—26 Installing rotor assembly

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

5:10
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5-G. REGULATOR

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

5-G—1. Checking Constant Voltage Relay

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

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

"~ Ammeter

®

VoitTeter

Reguiator

©

Sl

Variable
resisior |

Fig. 5--27 Checking constant voltage relay

5—G—2, Checking Pilot Lamp Relay

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

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

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

& —O

— Variable
—— resistor

I

I

|

, i

I I

1 & 5
! !

Voltmeter
000

Fig. 5-2B Checking pilot lamp relay

than 3.5 volts at this time, it is proper.

5—G—3. Adjusting Regulator

First, check the air gap, back gap and point gap with
a wire gauge. If they are not within the specifica-
tions, adjust by bending the staticnary contact brack-
et. After correct gaps are obtained, adjust the volt-
age sefting. Bend the upper plate down to decrease
the voltage setting, up to increase the voltage setting.

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

Fig. 5—29 Adjusting regulator

Air Bap

P

—| +—Point Eap

Fig. 5—30 Gaps of rcgulator

Specifications
Constant voltage relay

Alr gap 0.7~1.1mm {0.028 ~0.043 in)
Point gap 03 ~04mm (0.012 ~0.016 in)
Back gap 0.7~1.1mm (0.028 ~0.043 in}

Pilot lamp relay

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




5-H. STARTING MOTOR (Under the engine type}

5—H—1. Checking Starting Circuit

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

1. Weak battery

2. Corroded or loose battery terrninal

3. Loose starting motor terminal

4. Broken or loose wires of the starting circuit

5. Faulty ignition switch

5—H—2. Testing Starting Motor

a. Free running test

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

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

3. Operate the starting motor and take a reading.
On 1.2 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]

g switch
Ammeter
—(A)
Starting C\D =) @
Voltmeter
_ — Battery

Fig. 5—31 Free running test

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 [1.2 KW: 1,100
amperes] or less and the torque should be 1.1 mkg
(7.95 ftdb). [1.2KW: 24 m-kg (17.3 ftdb)].

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

c) Grounded armature and field coil
2) Starter does not rotate with a large current.

a) Defective field circuit

b) Defective armature circuit

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

a) Breakage of field circuit

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

5—H—3. Disassembling Starting Motor

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

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

Fig. 5—32 Removing magnetic switch

3. Remove the plunger from the driving lever.

Fig. 5—33 Removing plunger

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

Fig. 5—34 Removing rear cover



5

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

6. Remove the brush holder.

7. Separate the yoke from the driving housing.

£ g r:Jq'I-h:‘_’.,
;i Yl

Fig. 5—35 Removing yoke assernbly

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

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

Fig. 5—36 Removing armature assembly

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

Fig. 5—37 Removing pinion stop collar

and over-running clutch off the armature shaft.

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

5-H—4. Inspecting Starting Motor

a. Checking armature

Check the armature for both ground and short cir-
cuit. To check for ground, touch one pred 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. 538 Checking armature

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

b. Checking commutator

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

Fig. 5—39 Undercutting mica



0. 5~0.8mm
(0.620—0.031in)

Incorrect

Fig. 5—40 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—4% 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 helder and
the other prod to the brush holder frame.

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

e. Checking brushes and brush springs

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

The spring tension is 14 ~ 1.8kg (49 ~ 63 oz).
If the tension is too low, replace the springs.

f. Checking bushes

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

5—H-—5. Magnetic Switch Test

a. Pull-in coil test

Apply the specified voltage (12V) between the (8)
termianl and (M) terminal. If the magnetic switch is
forcefully attracted, the pull-in coil is in good condition.

e

Fig. 5—42 Pull-in coil test

b. Holding coil test

Ground the (M) terminal to the magnetlc switch body
with a lead and impose the specified voltage (12V)
upon the (8) 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—43 Hoalding coil test

Fig. 5—44 Return test
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¢. Heturn 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 ~ (04
mm (0.004 ~0.015 in) with a thrust washer on the
rear end of the shaft.

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

This clearance can be adjusted by inserting the ad-

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

Fig. 5—45 Checking pinion position

SPECIAL TOOLS

49 0242 635A
49 0370 290

Remote starter switch
Alternator tester
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ENGINE (General Data)

Type

Displacement

Compression 1atio

Compression pressure

mm

inch

Rotary piston
engine, in line
2 rotors, water
cooled

573ce x 2
101015

94:1

35.0 cuinx 2
101015

Limit 6.0 kg/em® at | 85 Ib/in® at
250 rpm 250 1pm
Port timing: .
Intake opens 320 ATD.C.
Intake closes 50o A.B.D.C.
Exhaust opens 71 c,B-.B.D.C.
Exhaust eloses 485 ATDC.
ENGINE
Front and rear housing
Limit of distoriton 0.04 0.0016
Limit of distortion 0.10 0.0039
(sliding surface) .
Limit of wear 0.05 0.0020
{joint surface)
Rotor housing:
Limit of distortion 0.04 0.0016
Limit of wear 0.06 0.0024
Permissible difference in
width 0.06 0.0024
Intermediate housing:
Limit of distortion 0.04 0.0016
Limit of wear 0.10 0.0039
(stiding surface)
Limit of wear 0.05 0.0020
(joint surface)
Rotor:
Clearance of side housing
and rotor 0.10~0.21 0.0039~
0.0083
Apex seal:
Limit of height 7.0 0.275
Clearance of apex seal and
side housing:
Standard 0.13~0.17 0.0051~
0.0067
Limit 0.30 0.0118

Clearance of apex seal and
rotor groove:
Standard

Lirnit

Apex seal spring:
Free height
Limit of free height

Corner seal:
Outer diameter
Standard

0.03 over size

0.20 over siez

Clearance of corner seal and
rotor groove:
Standard

Limit

Clearance of side seal and
10torI groove:
Standard

Limit

Clearance of side seal and
corner seal;
Standard

Limit

Qil seal:
Contact width of oil seal
Yip
Standard
Limit

Seal springs:
Permissible seal
Protrusion

Corner seal
Side seal
Qil seal

Main bearing clearance:
Standard

Limit

Rotor bearing clearance:
Standard

Limit

mm inch
0.05~0.09 0.0020 ~
0.0035
0.15 0.0059 .
more than 6.9 | 0.27
5.5 0.22
-0.020
11 0.4331
-0.030 -0.0008
-0.0012
11:8'015 0.4331
+0.0006
+0
11.2'%‘858 0.4410
e -0.0008
-0.0012
0.020~0.048 0.0008 ~
0.0019
0.08 0.0031
0.04 ~0.07 0.0016 ~
0.0028
0.10 0.0040
0.05~0.15 0.002 ~
0.006
0.4 0.016
0.2 0.008
0.8 0.031
over 0.5 0.02
over 0.5 0.02
over 0.5 0.02
0.04 ~ .07 0.0016 ~
0.0028
(.10 0.0039
0.04 ~0.008 | 0.0016 ~
0.0031
.10 0.0039




mrm J inch mim inch
Eccentric shaft: (il metering pump:
Permissible run-out Less than 0.06 | Less than Freeding capacity 2.2 ccf6 min.
0.0024 at 2,000 rpm
' (Disconnected
Eccentric shaft end play: connecting -
Standard 0.04 ~0.07 0.0016 ~ rod)
0.0028
Limit 0.09 0.0035
Qil capacity (RX-2):
“¥* belt tension: Oil pan 4.4 liters 9.3 U.S.pints
Air pump—New 8 0.31 Full capacity 5.6 liters 11.8 U.S.pints
0Old 10 0.39
Alternator—New 13 0.51 Oil capacity (RX-3):
Old 15 0.59 Oil pan 4.2 liters 8.9 U.S.pints
Full capacity 5.2 liters 11.0 U.S.pints
LUBRICATING SYSTEM
Lubricant:
Oil pump: | Below ~18°C(0°F) SAE 5W-20
Feeding capacity 6 liters/min at | 12.7 U.S. o o or SW-30
1,000 1pm pints/min, 10.6 -1 8°C ~ 30°C SAE 10W-30
Imp. pints/min (0 F~85 F)
at 1,000 rpm —IBQC ~ 40 9 SAE 10W-40
Clearance of outer rotor (0 F~100'F)
and body —18°C~50 g SAE 10W-50
Standard 0.20 ~0.25 0.008 ~0.010C (OOF ~ 12(2> F)
Limit 0.30 0.012 -10 g ~40 C0 SAE 20W-40
Clearance of outer 1otor (15 F~100F) or 20W-50
and inner rotor
Standard 0.01 ~0.09 0.0004 ~ COOLING SYSTEM
0.0035
Lirit 0.15 0.006 Water pump:
Rotor end float Type Centrifugal
Standard 0.03~0.13 | 0.001 ~0.005 Feeding capacity 160 ~ 170 338~359
o liters/min. U).8.pints/min.
_ I?,Il'l‘ut . ) 0.15 0.06 at 6,500 rpm | at 6,500 ipm
Limit of _eha.m adjuster 12 0.47 of engine of engine
L protrusion
Oil pregsure: Fan: -
Normal 5.0 kgfem? at | 71.1 Ibfin® at Standard revolution 1,400 rpm or
{3,000 rpm 3,000 rpm more at 1,500
2.5 khfem? at | 35.6 1b/in” at rpm of einging
engine idling | engine idling 2,000~2,500
Warning lamp lights 0.3 kg/em® 4.3 Ibfin? rpm at 5,000
rpm of engine
Pressure control valve Number of blades 8
(Front cover):
Operating pressure 11.0 kgfem?® | 156 Ipfin® Thermostat: . .
Spring Starts to open 82°i 1.5C 1800‘_" 27F
Free length 73.0 2.874 Fully opens 95 C 203°F
Lift more than Meore than
Pressure regulator (Rear 8 mm at 0.3 loin at
housing): " ) | 95¢C 203°F
(S);Jle_:i;atmg pressure 5.0 kg/em 71.1 Ib/in Radiator:
E Type Corrugated fm
Free length 46.4 1.827 with expansion
By-pass valve (Oil cooler): tank
Starts to close 60 ~ GSZC 140 ~ '149:F Pressure valve opens | 0.9 kg}cm2 13 1b!‘m2
Fully closes 70~75C 158 ~167 F '
Cooling capaeity (RX-2):
Oil filter: With heater 9.4 liters 19.9 U.S.pints
Cooling capacity (RX-3):
i f:ﬁ:;;z Tye;: | With heater 9.7 liters 20.5 U.S.pints
Relief valve openin
pressure ; 1.0%0.2 14.2+2.8 FUELisYSTEM
kg/em® 1b/in® Fuel tank capacity (RX-2): 65 liters 16.9U.S.
gallons, 14.3
Imp. gallons
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mm inch mm inch
Fuel tank capacity (RX-3) Automatic transmission 16.0 ~15.0°
Sedan and Coupe 60 liters 15.6U.8. 1.22 ~1.57 0.0480 ~
galions, 13.2 0.0618
Imp. galtons Float:
Rotary wagon 55 liters 14.3U.8. Float level (from upper 5.0 0.197 -
gatlons, 12.1 surface of gasket)
Imp. galions Float drop (from upper
surface of gasket) 55 ~56 21 ~22
Fuel filter Paper element,
cartridge type Idiing speed
Manual transmission 900 mm
Fuel pump: Automatic transmission 750 rpm in
Type Transistor *“D"” range
Rated terminal voltage 12V Battery
Min. operating voltage Less than 10V Voltape 12V
Feeding pressure | 0.2~03 2.85~4.25 Capacity N70Z 70 AB (20 hour rate)
kgfom® Ibfin® Y110-5 60 AH (20 hour rate)
Feeding capacity More than 1.22 U.8. N50Z 60AH (20 hour 1ate)
1,150 ccfmin | qurat/min
Current on full dis- Less than Terminal ground Negative
charging 154 Specific gravity oat 20°C | Fully charged
(68°F) 1.28
Carburetor: Recharge at:
Type Down-draft, 1.22
4-barrel,
: 2-stage Distributor
Throttle diameter Contact point gap 0.45 £ 0.05 0.018
Primary 28 1,102 0.002
Secondary 34 1,339 Point pressure 500 ~650g | 18~23 oz
Ventur diameter Condenser capacity 0.27 £0.027
Primary 20x13x6.5 | 0.787 x 0.512 HE
x 0.256 Centrifugal advance: .
Secondary 28 x 10 1,102 x 0.394 Trailing Starts: 0 £ 1.5
Main nozzle diameter at 500 rpm of
Primary 24 . 0.095 dis.
Secondary 2.8 0.110 Max, 7.5 £ 1.5
Main jet (Manual/T) (Autornatic/T) at 1,500 rpm
Primary #o4 #94 of dis. ] o
Secondary #1453 #145 Leading Starts: 0+ 1° | Max.: 7.5%1 .
Main air bleed at 500 rpm of | at 1,500 rpm
Primary ' #380 #80 dis. of dis.
Secondary ! # 160 # 160 Vacuum advance: B
Slow jet Trailing only Starts: 0157 °
Primary #s2 # 54 100 mm-Hg
Secondary #110 #130 Max,: 8,5¢1.5°
Slow air bleed 400 mm-Hg
Primary #70& #190 | #50& #190 |  Dwell angle 58°+3°
Secondary #eo& #60 | #60& #60
Accelerating pump Firing order 1-2
Type Diaphragm Ignition timing Trailing:
type 10°A.T.D.C.
Injection capacity 07ec Leading: 5°
15%/stroke ATDC
Secondary throttle valve Marking location Eccentric
operation ‘ shaft pulley
Type | Diaphragm
type Ignition ¢coil
Vacuum port Primary #1.8 External resistance
Secondary#0.6 Leading L4y 20°C
Trailing 1.6 £/ 20°C
Fast Idle throttle opening Primary resistance
angle & clearance of valve Leading 1358/ 20°C
and bore (Fully choked) . o Trailing 1.46 £/ 20°C
Manual transmission 155 ~ 183 Secondary resistance o
1.17 ~1.56 (.0461 ~ Leading B.7 kS2/ ZODC
0.0616 Trailing 95Kki2/20°C
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mm inch mm inch
Spark plug at 950 pm
Standard type or less
NGK ®B7EM B7EMV, Current: 0A
* BR7EM or BR7EMV Load test Voltage: 14V
NIPPONDENSO ®W22EA, W22EA-G, at 2,500 rpm |-
* W22EAR or W22EAR-G or less
CHAMPION N-80Bor * RN-80B Current: 56 A
Cold type Brush spring pressuze 350 gr 12.5 pz
NGK ®BREM, BREMV, Slip ring diameter 33%0.2 1.299 %
* BRSEM or BREEMV 0.008
NIFPONDENSO ®W2SEA, W2SEAG, Ratio of alternator and
* W25EAR or W25EAR-G eccentric shaft 2.08:1
CHAMPION N-78B or * RN-78B
(All spark plugs are used for U.8.A. and Canada spec.) Alternator (RX-? right wheel and RX~;3)
* : for ECE spec. ®: for Australia spec. Ground polarity Negative
Rated output 12V 50A
Starting motor (For U.8.A, Canada and Axctic spec. models Number of poles 12
with only automatic transmission—under the engine type) No load test Voltage: 14V
at 1,050 rpm
Capacity 2.0KW or less
Free running test Voltage: 11.5 Current: 0A
Current: Less Load test Voltage: 14V
than 100A at at 2,500 rpm
7,800 1pm or of less
more Current: 404
Lock test Voltage: 5V Brush spring pressure 350 gr 12.5 0z
Current: 1,100 Slip ring diameter 33+0.2 1.299
A orless ] 0.008
Torque: 2.4 17.36 ftlb or Ratio of alternator and
ra-kg or more | more eccentric shaft 2.08:1
Brush spring tension 1.4~ 1.8 49 ~63 oz
Brush length Regulator: .
New 18.5 0.73 Constant voltage relay Alr gap: 0.028 ~
Wear limit 7 0.28 0.7~1.1 0.043
Number of brushes 4 Point gap: 0.012 ~
Magnet switch operating 0.3~04 0.016
voltage 8 V or less Back gap: 0.028 ~
0.7~1.1 0.043
Starting motor (For models Pilot lamp relay Alr gap: 0.035 ~
except aboves) 09~1.2 0.047
Capacity 1.2 KW Point gap: 0.028 ~
Free running test Voltage: 0.7~1.1, 0.043
115V Back gap: 0.028 ~
Current: Less 0.7~11 0.043
than 75 A at Regulated voltage, with-
4,900 rpm or outloat 14 £0Q.5v
more
Lock test Voltage: TIGHTENING TORQUE
50V
Current: 780A m-kg ftib
or less
Torque: 1.1 | 7.96 ftlb or Tension bolt 3.2~38 23~27
m-kg or more | more Front t cover 1.6 ~2.3 11.6 ~16.6
Brush spring tension 1.4 ~1.8ks | 49~630z Eccentric shaft pulley 7.5~9.5 54.2~687
Brush length Bearing housing 1.6 ~23 11.6 ~ 16.6
New 18.5 0.73 Oil pan 0.4 ~0.7 3.0~5.1
Wear limit 7 0.28 Oﬂ drain plug 24~3¢ 17.4 ~26.0
Number of brush 4 Oil filter _ 0.7~1.0 51~ 72
Magnet switch operating Oil pressure switch 1.2~1.8 8.7 ~13.0
voltage 8.0 V or less Thermostat cover 1.6 ~23 11.6 ~16.6
: Cooling fan 0.7~10 51~ 7.2
Alternator (RX-2 left wheel only) Coolant drain plug 1.8~25 13.0 ~18.1
Ground polarity Negative Water pupp 2.3 16.6
Rated oupput 12Vl a Water pump puiley 0.7~ 1.0 5.1~ 7.2
Number of poles 12 Carburetor 1.6~2.3 11.6 ~16.6
No joad test Voltage: 14V Intake rmanifold 1.6~23 11.6 ~ 16.6
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m-kg ’ ft-ib m-kg ft-lb
Exhaust manifold 3.2 ~4.7 23.1 ~23.0 8§ mm P=1.23 2.0 15
Spark plug 1.3~1.8 9~13 10 mm P=1.25 4.0 30
Fiywheel 40.0 ~350.0 285.3 ~361.6 12 mm P=1.5 7.0 50
Clutch cover 1.6 ~23 1.6 ~16.6 14 mm P=1.5 8.0 60
Standard bolts:
6 mm P=1.25 0.8 5
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This workshop manual was prepared as reference material
for the service personnel of authorized Mazda dealers to enable Brakes 1"
them to correctly carry out the task of rendering services and
maintenance on Mazda vehicles.

Wheels and Tires 12

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 Suspension 13
understand the comtents of this workshop manual and at the
same time, are recommended to keep the manual in a place
where reference can readily be made.

Suspension 13A

The information, photographs, drawings and specifications Body ; 14
entered in this manual were the best available at the time of
printing thiz manual. All alterations to this manual occurring
as the result of modifications will be notified by the issuance Body 14A
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,

Technical Data T

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.

Note: The model name, “MAZDA 808", in this material stands
for “Automobiles MAZDA 818" in France and her territories,
and “MAZDA 818" in other European and all African countries. © 1972 TOYO KOGYO c@., LTD.

Toyo Kogyo Co, Ltd,
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DESCRIPTION

The clutch is a dry, single plate, and diaphragm spring
type. The clutch assembly consists of the clutch disc
assembly, clutch cover and pressure plate assembly, and
clutch operating mechanism. The clutch operating
mechanism is of a cable type and hydraulic type.
This section explains the clutch system of cable type.
Servicing the clutch system of hydraulic type is the
same as that on the clutch system, which is explained
in section BA.

6—-A. CLUTCH ADJUSTMENT

6—A—1. Adjusting of Clutch Pedal Height

Adjust the pedal height with the pedal height ad-
justing bolt and nut, The height between the clutch
pedal pad and the floor mat should be 185 mm (7.28 in}.

Fig. 6—1 Adjusting of pedal height
1. Clutch release cable 4. Adjusting bolt
2. Rod 5. Lock nut
3. Lock nut 6. Clutch pedal

6—A-—2. Adjusting of Release Fork Free Play

There should always be a safe clearance between the
release bearing and the diaphragm spring. This clear-
ance is essential to disengage the release bearing and
to prevent unnecessary wear and possible slippage. This

>

Fig. 6—2 Adjusting of reledase rork rree play

clearance is obtained when the free play of the release
fork is adjusted to 4.0 ~ 5.5 mm {0.16 ~ 0.22 in).

To adjust the free play, proceed as follows:

1. Unhook the release fork return spring from the fork.
2. Loosen the release rod lock nut and turn the free
play adjusting nut unti} the correct play is obtained.
3. Tighten the lock nut and hook the return spring.

6—B. CLUTCH RELEASE CABLE

©6—B-—1. Clutch Release Cable Removal

1. Disconnect the clutch release cable at the clutch
pedal by removing the clip.

2. Remove the nuts attaching the outer cable to the
dash panel.

Fig. 6—3 Removing of release cable

3. Remove the bolts attaching the release cable to the
bracket. ‘
4. Remove the release cable.

) Ftg. 6—4 Removing ol rclease cabie

6—B—2. Clutch Release Cable Inspection

Inspect the release cable inner wire for wear and damage.
Inspect the release cable outer wire and the boot for
wear. [f pecessary, replace the clutch release cable.



6—B—3. Ciutch Release Cable Instaliation
Follow the removal procedures in the reverse order.

MNote:
Adjust the release fork free play as described in Par.
6—A—2 on page 6—1.

6—C. CLUTCH

6—C—1. Clutch Removal
To remove the clutch assembly from the vehicle,
proceed as follows:

1. Remove the transmission, referring to Par. 7—B—1.
2. Install the ring gear brake (Part No. 49 0118 271A)
to the flywheel.

3. Remove the boits holding the clutch cover assembly
to the flywheel, and remove the clutch cover assembly
and the disc from the flywheel without spoiling the
disc facing with oil or grease.

Fig. 6—b Kemoving or Clutch cover assembly

Note:

Locsen the clutch cover assembly to the flywheel
attaching bolts one turn at a time each to avoid
bending of the clutch cover flange until spring pressure
is released.

4. Remove the bolts that attach the flywheel to the
crankshaft and remove the flywheel.

—= e e

T

\*'lf:

Fig. 6—6 Removing of flywheel

Note:
After removing the flywheel, inspect for oil leakage
through the engine rear main bearing oil seal.

5. Unhook the release bearing return spring from the
transmission front bearing cover and slde off the
release bearing.

6. Pull the release fork outward until the fork retaining
spring releases itself from the ball stud. Remove the
fork from the transmission housing.

2 @)

Fig. 6—7 Clutch Components

1. Clutch disc 3. Gasket

2. Clutch cover assembly 6. Oil seal

3. Release bearing 7. Release fork
4. Front bearing cover 3. Dust boot

7. Remove the transmission front bearing cover from
the transmission housing.

Note: i
After removing the front bearing cover, inspect for
oil leakage through the main drive shaft oil seal.

6—C—2. Clutch Inspection

a. Inspecting of release bearing and fork

Check the release bearing for roughness, and noise
by holding the inner race, and rotate the outer race
while applying pressure with hand. If rough or noisy,
replace the bearing.

Note: .

The release bearing is a prelubricated permanent packed
type which requires no lubrication service and should
not be washed in gasoline or any other solvent.

Examine the transmission front bearing cover carefully
to be certain there are no burrs on the outer surface
of the front bearing cover which pilots the release
bearing.

Check the release fork for crack or bend. If necessary,
replace the fork.
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b. Inspecting of c¢lutch cover assembly

Check the pressure plate for warpage or scored surface.
If it is slight, correct by lapping with compound or
by turning a lathe. Check the diaphragm spring for
wear of the release bearing contacting surface. If
wear is severe, replace the cover assembly. Check the
diaphragm spring securing rivets for roughness.

c. Inspecting of ¢lutch disc

Inspect the facing for oil soaked or glazed condition.
Check the facing for wear. If grooves of the facing
surface are worn completely, replace the disc assembly.
Inspect the disc for warpage with a dial indicator or
a feeler gauge, as shown in Fig.6—8. If it is more

than 1.0 mm (0.039 in}, replace with a new one.

P g

Fig. 6—8 Inspecting ot clutch disc

Check the splines of the hub for free sliding condition
with the transmission main drive shaft splines. If -
worn excessively, replace the disc assembly or the
main drive shaft.

Fig. 6—9 Checking of hub splines

d. Inspecting of flywheel

Check the flywheel for wear or scores on the clutch
disc contacting surface. If necessary, dress the flywheel
surface with a suitable emery-cloth, or replace the
flywheel. Check the ring gear teeth and replace if the
ring gear teeth are broken, cracked or seriously burred.

To replace the ring gear, proceed as follows:

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

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

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

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

e. Inspecting of pilot bearing

Check the transmission main drive shaft pilot bearing
which is pressed into the center of the flywheel. If
the bearing is loose or rough, it should be replaced.

6—C~3. Clutch Instaliation

1. Clean the surfaces of the flywheel and pressure
plate thoroughly with fine sandpaper or crocus cloth,
and make sure that all oil or grease has been
removed.

2. Lubricate the pilot bearing in the flywhee] with
grease. :

3. Install the flywheel onto the rear end of the crank-
shaft with six bolts through the lock washer.

Fig. 6—T0 Instathng of Tywneer

Note:
When installing the flywheel, align the “0" marked
hole on the flywheel with the reamed hole on the
crankshaft and fit the reamer bolt in the “0” marked
hole.

4. Install the ring gear brake (Part No. 49 0118 271A).
Tighten the flywheel attaching bolts to 9.0 m-kg {65.1
ftIb} and bend the tabs of the lock washer.

5. Hold the clutch disc in its mounting position with
the dutch disc arbor (Part No.49 0259 310). If
the arbor is not available, use another main drive
shaft.

Note:
The long end of the clutch disc hub must face the
rear side {(transmission side).

6. Install the clutch cover and pressure plate as-
sembly onto the flywheel, aligning the “0O" mark
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Fig. 611 Installing of clutch cover assembly

of the clutch cover with the reamed hole of the
flywheel. Fit the two reamer bolts in the reamed holes
of the flywheel. Tighten the bolts.

7. Remove the disc arbor and ring gear brake.

8. Apply grease to the ball stud in the housing. Insert
the release fork and press it inward so that the

retaining spring of the release fork fits to the ball
stud.

9. Install the release bearing, return spring and dust
boot.

10. Install the transmission and propeller shaft.

Fig. =12 Installing of cluich release bearing

SPECIAL TOOLS

49 0259 310

49 0118 271A

Clutch disc arbor
(Clutch disc centering tool)

Ring pear brake
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DESCRIPTION

The clutch is a dry, single plate, and diaphragm spring
type. The clutch assembly consists of the clutch disc
assembly, clutch cover and pressure plate assembly,
and clutch operating mechanism. The clutch operating
mechanism is a hydraulic type.

6A—A. CLUTCH ADJUSTMENT

6A—A—1. Clutch Pedal Height Adjustment
Adjust the pedal height with the adjusting bolt and
nut. The height between the clutch pedal pad and
the floor mat should be 185 mm (7.28 in).

Fig. BA—1 Adjusting of clutch pedal height

1. Master cylinder 4. Adjusting bolt
2. Rod 5. Lock nut
3. Lock nut 6. Clutch pedal

6A—A—2. Release Fork Free Play Adjustment

To adjust the free play, proceed as follows:

1. Unhook the release fork return spring from the
fork.

2. Loosen the release rod lock nut and turn the free
play adjusting nut until the correct free play is ob-
tained. The free play is 2.5 ~ 3.5 mm (0.10 ~ 0.14 in).

Fig. BA—2 Adjushng of release fork free play
3. Tighten the lock nut and hook the return spring.

6A 1

6A-B., CLUTCH
6A—B—1. Clutch Removal

RX-3

1. Remove the propeller shaft as described in-Par.
8—A—1,

2. Remove the transmission as described in Par.
7A—B-1.

3. Attach the ring gear brake (Part No. 49 0820 060A)
to the flywheel.

4. Install the clutch disc arbor (Part No. 49 03813 310)
as shown in Fig. 6A-3.

Fig. BA—3 Removing of clutch cover assembly

5. Remove the bolts holding the clutch cover assembly
to the flywheel, and remove the clutch cover assembly
and disc from the flywheel without spoiling the disc
facing with oil or grease.

Note:

Loosen the clutch cover assembly to the flywheel
attaching bolts ome turn at a time each to avoid
bending of the clutch cover flange until spring pressure
is released.

6. Loosen the nut attaching the flywheel to the ec-
centric shaft with the flywheel nut wrench (Part
No. 49 0820 033).

Fig. 6A—4 Loosening of flywheel attaching nut
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7. Remove the flywheel by using the flywheel puller
(Part No. 49 0823 300A), turning the handle and
lightly hitting the head of the puller.

Eigd e -

&. Unhook the release bearing return spring and slide
off the release bearing.

9. Pull the release fork cutward until the fork retaining
spring release itself from the ball stud. Remove the
fork from the clutch housing.

10. Inspect the eccentric shaft rear oil seal for leakage.
Replace the oil seal if necessary.

11. Inspect the main drive shaft oil seal for leakage,
If necessary, replace the oil seal.

12. Check the needle bearing in the eccentric shaft end
for wear or any damage. Replace the needle bearing
if necessary.

: A ..-. '-..1

Fig. 6A~7 Installing of needle bearing

To replace the needle bearing, proceed as follows:
1) Remove the needle bearing and grease seals with
the needle bearing puller (Part No. 49 0823 070A).
2) Install the needle bearing into the shaft end with
the puller (Part No. 49 0823 070A).

3) Install the grease seal. -

808 {1300 cc and 1600 cc)

1. Remove the propeller shaft as described in Par.
8—A-1.

2. Remove ' the (transmission as described in Par.
7-B-1.

3. Attach the ring gear brake (Part No. 49 0118 271A)
to the flywheel.

4. Remove the bolts holding the clutch cover assembly
to the flywheel, and remove the clutch cover assembly
and disc from the flywheel without spoiling the disc
facing with oil or grease.

Note:

Loosen the clutch cover assembly to the flywheel
attaching bolt one turn at a time each to avoid
bending of the clutch cover flange untii spring pressure
is released. .

5. Remove the bolts that attach the flywheel to the
crankshaft and remove the flywheel.

Note:
After removing the flywheel, inspect for oil leakage
through the engine rear main bearing cil seal.

6. Unhook the release bearing return spring from the
transmission front bearing cover and slide off the
release bearing.

7. Pull the release fork cutward-until the fork retaining
spring release itself from the ball stud. Remove the
fork from the transmission housing.

8. Remove the transmission front bearing cover from
the transmission housing.

Note:
After removing the front bearing cover, inspect for
oil leakage through the main drive shaft oil seal.

6A—B—2. Clutch Inspection
Refer to Par. 6—C—2 and inspect the clutch.

6A—B—3. Clutch Installation

RX-3

1. Clean the surfaces of the flywheel and pressure
plate thoroughly with fine sandpaper or crocus cloth,
and make sure that all oil or grease has been removed.
2. Lubricate the needle bearing in the eccentric shaft
with grease.

3. Apply tocking agent onto the thread of the ec
centric shaft.

4. Install the flywheel to the rear end of the eccentric
shaft through the key.

5. Apply sealing agent onto the both sides of the
flywheel lock washer and place the lock washer in
position.

6A : 2
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6. Start the flywheel lock nut, and tighten the lock
nut to 45.0 m-kg (350 ft-1b), holding the fiywheel with
the ring gear brake (Part No. 49 0820 060A). Bend
the tab of the lock washer.

7. Hold the clutch disc in its mounting position with
the clutch disc arbor (Part No. 49 0813 310} If
the arbor is not available, use a spare main drive
shaft.

Note.
The long end of the clutch disc hub must face the rear
side (transmission side).

8. Install the clutch cover and pressure plate assembly
onto the flywheel, and align the “O" mark on the
clutch cover with the reamed hole of the flywheel
Install the reamer bolts in the reamed holes of the
flywheel. Tighten the attaching bolts. Do not tighten
the bolts at a one time.

Fig. 6A—8 [nstalling of clutch cover assembly

9. Install the release fork, release fork boot, release
bearing, and release bearing return spring.
1{0.Instal} the transmission and propeller shaft.

808 (1300 cc and 1600 cc)

1. Clean the surfaces of the flywheel and pressure
plate thoroughly with fine sandpaper or crocus cloth,
and make sure that all oil or grease has been
removed.

2. Lubricate the pilot bearing in the flywheel with
grease.

Fig. 6A—9 Installing of flywheel

6A 1 3

3. Install the flywheel onto the rear end of the
crankshaft with six bolts through the lock washer.

Note:

When installing the flywheel, align the “O" marked
hole on the flywheel with the reamed hole on-the
crankshaft and fit the reamer bolt in the “0” marked
hole, as shown in Fig. 6A—9.

4, Attach the ring gear brake (Part No. 49 0118 271A)
and tighten the {flywheel attaching bolts to the
specified torque. Bend the tabs of the lock washer.
5. Hold the clutch disc in its mounting position with
the clutch disc arbor (Part No. 49 0813 310). If
the arbor is not available, use another main drive
shaft.

Note:
The long end of the clutch disc hub must face the
rear side (transmission side).

6. Install the clutch cover and pressure plate assembly
onto the flywheel, aligning the “O" mark of the clutch
cover with the reamed hole on the flywheel. . Fit
the two reamer bolts in the reamed holes of the
flywheel.

Fig. 6A-10 Installing of clutch cover assembly

7. Remove the disc arbor and nng gear brake.

8. Apply grease to the ball stud in the housing. Insert
the release fork and press it inward so that the re-
taining spring of the release fork fit to the ball
stud.

9. Install the release bearing, return spring and dust
boot.

10.Install the transmission and propeller shaft.

6A—C. CLUTCH MASTER CYLINDER

6A—C—1. Clutch Master Cylinder Removal

To remove the clutch master cylinder, proceed as
follows:

1. Disconnect the fluid pipe at the clutch master
cylinder outlet.
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Fig. 6A—11 Disconnecting of fluid pipe

2. Remove the nuts that attach the clutch master
cylinder to the dash panel.
3. Pull the clutch master cylinder straight out and
away from the dash panel.

6A—C—2. Clutch Master Cylinder Disassembly

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

1. Clean the outside of the clutch master cylinder
thoroughly 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, piston cup and return spring
from the eylinder.

=1
P

Fig. 64—12 Clutch master cylinder components

1. Cap 7. Spring

2. Fluid baffle 8. Piston cup and spacer
3. Bolt 9. Piston

4. Washer 10. Piston stop washer

5. Reservoir 11. Piston stop wire

6. Cylinder

6A—C-—-3. Checking of Clutch Master Cylinder

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

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

3. Examine the cylinder bore and piston for wear,

roughness of 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 cylinder
i$ open. -

6A—C—4. Clutch Master Cylinder Assembly

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

2. Install the reservoir.

3. Insert the return spring into the cylinder.

4. Install the primary piston cup so that the flat side
of the cup faces the piston. .
5. Fit the secondary cup onto the piston and install
them in the cylinder.

6. Install the stop washer and stop wire.

7. Fill reservoir half 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.

6A—C—5. Clutch Master Cylinder Installation

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 and bleed the clutch hydrau-
lic system.

6A—D. CLUTCH RELEASE CYLINDER

6A—D—1. Clutch Release Cylinder Removal

1. Disconnect the flexible pipe at the clutch release
cylinder.

2. Unhook the release fork return spring.

3. Remove the nuts attaching the c¥linder and remove
the release cylinder.

Fig. 6A—13 Clutch release cylinder components

1. Rubber cap 7. Piston

2. Bleeder valve 8. Secondary piston cup
3. Spring 9. Dust boot

4, Cylinder 10. Release rod

5. Fluig pipe 11, Nut

6. Primary piston cup 12. Adjusting nut

6A 4
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6A—D—2. Checking of Clutch Release Cylinder
Refer to Par. 6A—C—3 and inspect the clutch release
cylinder.

6A—D~—3. Clutch Release Cylidner Assembly

1. Fit the cups to the piston and install them in the
cylinder.

2. Instali the dust boot on the end of the cylinder.
3. Install the steel ball and bleeder into the bleeder
hole.

4, Install the clutch release rod.

6A-—-D—4. Clutch Release Cylinder Installation

i. Install the clutch release cylinder assembly to the
clutch housing with two nuts.

2. Connect the flexible pipe.

3. Fill the reservoir of the master cylinder with brake
fluid and bleed the systemn, as described in Par. 6A—E.
4. Adjust the free play of the release fork, as de-
scribed in Par. 6A—A—2.

5. Hook the return spring.

6A—E. AIR BLEEDING

The clutch hydraulic system must be bled whenever
a fluid line has been disconnected or air enters the
system. To bleed the clutch system, remove the
rubber cap from the bleeder valve and attach the

Fig. 6A—14 Bleeding of clutch hydraulic system

bleeder tube and fixture of the bleeder screw. Place
the end of the tube in a pglass jar and submerge
in the brake pedal. Open the bleeder valve. Depress
the clutch pedal and allow it to retumn slowly. Con-
tinue this pumping action and watch the flow of
fluid in the jar. When air bubbles cease to appear,
close the bleeder valve. During bleeding the reser-
voir of the master cylinder must be kept filled with
fluid at least 3/4 of its capacity. After the bleeding
operation, remove the tube, fit the cap on the
bleeder valve, fill the reservoir and fit the filler cap.

Fig. 6A—15

Clutch components
L. Clutch disc

2. Bolt

3. Clutch cover and pressure
plate assembly

. Service hole cover
. Release fork
. Qil seal

. Dust boot

. Reamer bolt
. Release bearing
. Spring

. Clutch housing
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SPECIAL TOOLS

49 G118 271A
49 0823 0O70A

Ring gear brake
Puller, Eccentric shaft
bearing

Clutch disc arbor

49 0813 310

49 0259 310 Clutch disc arbor
49 0820 060A Ring pear brake
49 0820 035 Flywheel nut wrench

49 0823 300A Flywheel puller
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l. Clutch disc 9. Necdle bearing 18.
2. Clulch cover 10. Cluich hub 19,
3. Release bearing 11. Third gear 20.
4. Return sprmg 12. Second gear 2].
5. Front bearing cover 13, Cluich hub sleeve
6. Adjusting shim 14. Clutch hub 22
7. Main shaft fronl 15. Synchronizer key 23
bearing 16. Synchronizer ring 2
8. ?'.lr?(;g ;é;‘ﬁ shall L7. Tirst gear {Low gear) 55'

Fig. 7—1 Transmission cross sectlion (1)
First gear sieeve 6.
Thrust washer 7.
Blind cover 28. Gearshill lever knob
Gearshill lever control 29. Clutch release [ork boot
30. Cluleh release fork

Spring seal a5
Gearshill control lever end

3.

. Transmission case and
clulch housing assembly

6. Counter shaft rear

hea_nng
Adjusting shim

38, Rear bearing caver

CEoenor oy Te1IMT 31, Main drive shaft 01l 23] 39" Reverne countar gear
Gearshilt lever booy 32 Gasket 40. Main shalt rear bearing
Gearshil1 lever 33. gg;'il‘i? shaft (ront 4]. Reverse gear

42, Lock washer

. Gearshift lever sel bolr 34, Counter shaft

43,
44,
45,
46,
43,
48,
49,
50.

Leck nut *
Extension housing

QOil pass

Speedomeler drive gear

Lock ball

Bush

Main shaft

Main shalt oil seal
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Fig. 7—2 Transmission cross section (2)

1. Blind cover 6. Bush 11. Spring 16. Spring seat

2. Gasket 7. Cover plate 12. Spring cap bolt 17. Gearshift control lever end
3. Retainer cover (Top cover) §&. Gearshift lever 13. Extension housing 18. Key

4. Adjusting shim 9, Gearshift lever knob 14. Gearshift lever contro! rod 19. Select lock spindle

5. Gearshift lever boot 10. Lock bail (steel ball) 15. Sprng 20. Spring
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DESCRIPTION

The transmission is of the fully synchronized type
with all gears except the reverse sliding gear being
in constant mesh. All forward-speed changes are
accomplished with synchronizer sleeves. The trans-
mission case and the clutch housing are integrally
constructed, and the assembly is mounted onto the
engine rear end. The gearshift mechanism is a direct
control with a floor-shift type.

7—A. ON CAR SERVICE

7—-A—1. Back-up Lamp Switch Replacement

1. Raise the vehicle and support with stands.

2. Remove the back-up lamp switch wire.

3. Remove the back-up lamp switch with a suitable
tool.

4. Install a new back-up lamp switch and tighten
the switch.

5. Connect the wire with the switch.

7—A—2. Main Shaft Oil Seal Replacement

1. Raise the vehicle and support with stands.

2. Remove the propeller shaft, as described in Par.
8—-A-1.

3. Remove the main shaft oil seal from the extension
housing. :

4. Position a new oil seal in the extension housing
and insert the oil seal by tapping it slightly with a
plastic hammer.

LA

Fig. 7—3 Inserting ot oil seal

3. Apply gear lubricant to the lip of the oil seal.
6. Install the propeller shaft,

7—A—3. Speedometer Driven Gear

a. Removing of speedometer driven gear

1. Disconnect the speedometer cable from the ex-
tension housing.

2. Remove the speedometer driven gear assembly at-
taching screw, and then remove the cable joint, sleeve
and driven gear from the extension housing.

7 :3

b. Installing of speedometer driven gear
Follow the removal procedures in the reverse order.

7—-B. MAJOR SERVICE

7—B—1. Transmission Removal
When removing the transmission from the wehicle,
proceed as follows:

1. Remove the gearshift lever knob.

2. Remove the console box attaching screws and remove
the console box (if equipped).

3. Remove the front mat, six screws, and the gear-
shift lever boot.

4. Remove the bolts attaching the retainer cover to
the gearshift lever retainer.

5. Pull the gearshift lever, shim and bush straight up
and away from the gearshift lever retainer

Fig. 7—4 Fulhing ot gearshit lever

6. Open the hood and disconnect the negative battery
cable from the battery terminal.

7. Raise the vehicle and suppoert with stands.

8. Remove the propeller shaft, as described in Par,
8-A-1. .

9. Insert the transmission oil plug (Part No. 49 0259
440) into the extension housing.

=

R DLt o

Fig. 7-5 Inserting ot ou plug
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10. Disconnect the speedometer cable from the ex-
tension housing.

11. Remove the bolt and nut that attach the exhaust
pipe to the bracket on the transmission case.

12. Unhook the clutch release cable return spring and
remove the clutch release cable bracket from the
clutch housing.

Fig. 7—6 Removing of clutch release cable bracket

13. Remove' the clutch housing cover attaching bolts
and remove the clutch housing cover.

14. Disconnect the connector of the backup lamp
switch near the rear and right of the éngine.

15. Disconnect the wire at the starting motor. Re-
move the starting motor securing bolts and nuts from
the clutch housing, and remove the starting motor.
16. Remove the nuts securing the transmission support
onte the body and remove the transmission support
from the beody.

17. Remnove the belts and nuts securing the trans-
rission to the engine rear end.

18. Slide the transmission rearward until the main
drive shaft clears the clutch .disc and carefully with-
draw it downward from the vehicle.

7—-B—2, Transmission Disassembly

The procedures for disassembling the transmission
after removing the transmission from the vehicle are
as follows:

a. Removing of front bearing cover

1. Place the transmission on a work stand.

2. Remove the drain plug, and drain the lubricant
from the transmission. Clean the metal filings adhered
on the magnet of the drain plug if necessary.

3. Remove the clutch release bearing return spring
and slide the bearing off the front bearing cover.
4. Remove the clutch release fork.

5. Remove the nuts or bolts attaching the front
bearing cover to the transmission case and remove
the front bearing cover, shim and gasket,

‘Do not damage the oil seal which is inside the front
bearing cover.

b. Removing of gearshift tever retainer

1. Remove the bolts that attach the gearshift lever
retainer to the extension housing and remove the
retainer and gasket.

2. Remove the spring cap bolt and remove the spring
and steel ball, select lock spindle and spring from
the gearshift lever retainer.

¢. Removing of extension housing

1. Remove the nuts that attach the extension housing
to the transmission case. Slide the extension hous-
ing off the main shaft, with the gearshift control
lever end laid down to the left as far as it will

go.

‘uﬂ-ql‘ '11-—-:;."11.. I T

Fig. 7—7 Removing of extension housing

2. Remove the spring from the gearshift control lever
end.

3. Remove the spring cap bolt and remove the spring
and friction piece from the extension housing.

4. Remove the bolt that attach the gearshift control
lever end to the gearshift contrel lever, and remove
the control lever and control lever end from the
extension housing.

5. Remove the speedometer driven gear assembly at-
taching screw and remove the.cable joint, sleeve and
speedometer driven gear from the extension housing.
6. Remove the back-up lamp switch from the exten-
sion housing.

d. Removing of transmission case

1. Remove the snap rings on the front ends of the
main drive shaft and counter shaft.

2. Remove the snap ring that secures the speedom-
eter drive gear to the main shaft. Slide the drive gear
off the main shaft and remove the lock ball,

3. Usmg the main shaft pusher (Part No. 49 0305 430)

Fig. 7—8 Removing Ot transmission casc
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remove the transmission case from the bearing hous-
ing (intermediate paite) assembly.
4. Remove the bearings from the transmission case.

e. Removing of each shift rod and fork

1. Remove the three spring cap bolts and remove
the detent springs (locking springs) and detent balls
{locking balls) from the bearing housing.

2. Remove the shift lever attaching nut (if equipped)
and remove the reverse shift rod together with the
reverse sliding gear and shift lever (if equipped) from
the bearing housing.

3. Remove the attaching bolt from the first-and-second
shift fork. Slide the first-and-second shift rod out
the rear of the bearing housing and remove the
shift fork.

4. Remove the attaching bolt from the third-and-top
shift fork. Slide the third-and-top shift rod out the
rear of the case and remove the shift fork.

5. Remove the reverse shift rod detent ball, spring
and interlock pins from the bearing housing.

f. Removing of reverse gear

1. Straighten the tab of the lockwasher, hold the
main shaft with the holder (Part No. 49 0259 440)
as shown in Fig. 7-9 and loosen the lock nut by
using the main shaft Jock nut wrench (Part No. 49
0164 631A). Slide the reverse gear off the main shaft.

A e Gt = St SUECIA

Fig. 7—9 Loosening of lock nut

2. Remove the snap ring from the rear of the counter
shaft and slide off the reverse counter gear.

3. Remove the bolts that attach the rear bearing
cover to the bearing housing and remove the rear
bearing cover.

g. Removing of bearing housing

1. With a plastic hammer, tap the rear ends of the
main shaft and counter shaft in turn, being careful
not to damage the shafts, and remove these shafts
from the bearing housing.

Fig. 7—11 Removing of main shafl and counter shaft
2. Remove the bearings from the bearing housing.

h. Disassembling of main shaft assembly

1. Remove the main drive shaft from the main shaft
and then remove the top synchronizer ring and needle
bearing from the main drive shaft,

2. Remove the snap ring from the front of the main
shaft.. ) -

TONERO T SRR O T i
= s it

EanEy

Sl e i

_Fig 7—12 Removing of snap ring

3. Slide the third-and-top clutch hub and sleeve assem-
bly, third synchronizer ring and third gear out the
front of the main shaft. Do net mix the synchro-
nizer rings.

4. Slide the thrust washer, first gear, first synchro-
nizer ring, first gear sleeve, first-and-second clutch
hub and sleeve assembly, second synchronizer ring
and second gear out the rear of the main shaft
in sequence.
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7—-B—3. Transmission Inspection

a. Checking of transmission case and bearing housing
Inspect the case and bearing housing for cracks and
the machined mating surfaces for burrs, nicks or
any damage.

Note:

As the bearing housing is machined under the condi-
tion of being fitted with the transmission case, the
center of the bearing housing and transmission case
are completely matched. Therefore, the bearing hous-
ing only should not be replaced. Replace the front
bearing cover that is bent or distorted. Replace the
oil seal in the bearing cover if necessary.

b. Checking of bearings

Inspect each bearing for roughness or noise by holding
the outer race, and rotating the inner race while apply-
ing pressure with hand. Replace the bearings if
necessary. Replace the needle bearings that are broken,
worn or rough.

c. Checking of gears

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

d. Checking of 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. Replace the
main shaft if there is any evidence of wear or if any
of the splines is damaged.

for wear or damage.
if necessary.

2. Check the synchronizer ring for wear. To check
the wear of the synchronizer ring, place the synchro-
nizer ring on the gear cone and measure the clearance
between the face of the synchronizer ring and the
gear with a feeler gauge. If the clearance is less
than 0.8 mm (0.031 in), replace the synchronizer ring
or gear. The standard clearance is 1.5 mm (0.060
in).

Replace the synchronizer ring

_T—

Fig. 7—14 Checking ol synchronizer ring

3. Inspect the contact between the synchronizer ring
and the gear. To inspect, apply a thin coat of
“Prussian Blue” on the gear cone and fit it into the
synchronizer ring. If the contact pattern is incorrect
or if a new synchronizer ring is used, lap the synchro-
nizer ring using a lapping compound. Apply a light
pressure for lapping.

4. Check the clutch sleeves for free movement on
their hubs.

5. Check the synchronizer key, inner surface of the
clutch sleeve, and the synchronizer key groove on the
clutch hub for wear or damage.

Fig. 713 Checking of main shaft run-out

Replace the main drve shaft if the splines are damaged.
If the needle bearing surface in the bore of the bear-
ing is worn or rough, or if the cone surface is damaged,
replace with a new shaft.

e. Checking of counter shaft
Replace the counter shaft if it is bent, scored or
WOITL,

f. Checking of shift fork and shift rod
Check the condition of the shift fork and shift rod.

g. Checking of synchronizer mechanism
1. Inspect the gear teeth on the synchronizer ring

3. Synchronizer key
4, Clutch sleeve

1. Key sprng
2. Cluteh hub

6. Check the synchronizer key spring for wear or
weakness. Replace the spring if necessary.

h. Checking of extension housing

Inspect the extension housing for cracks and the
machined mating surface for burrs, nicks or any dam-
ages. Inspect the bush and oil seal in the extension
housing. Replace them if they are worn or damaged.

7:6
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7—~B—4. Transmission Assembly

a. Assembling of main shaft :

1. Assemble the third-and-top synchronizer mechanism
by installing the clutch hub onto the sleeve, placing
the three synchronizer keys inte the clutch hub key
slots and installing the key springs onto the clutch hub.
When installing the key springs, the open ends of the
springs should be kept 120°apart as shown in Fig.
7-16, so that the spring tension on each key will
be uniform.

Fig, 7—16 Installing of key springs

2. Assemble the first-and-second synchronizer mecha-
nism in the same manner as third-and-top synchronizer
mechanism.

3. Place the synchronizer ring on the second gear
and slide the second gear onto the main shaft with
the synchronizer ring toward the rear of the shaft.
4. Slide the first-and-second clutch hub and sleeve
assembly onto the main shaft with the oil grooves of
the clutch hub toward the front of the shaft. Make
sure that the three synchronizer keys in the synchro-
nizer mechanism engage the notches in the second
synchronizer ring.

Fig. 7—17 Sliding of cluich hub assembly

5. Slide the first gear sleeve onto the main shaft.
6. Place the synchronizer ring on the first gear and
slide the first gear onto the main shaft with the
synchronizer ring toward the front of the shaft. Ro-
tate the first gear as necessary to engage the three
notches in the synchronizer ring with the synchromizer
keys in the first-and-second.

77

Note:

To prevent overshift, the thrust washer is fitted so
that the clearance between the synchronizer key and
the top-speed synchronizer ring is 0.65~2.0mm (0.025~
0.080 in) when the main shaft assembly is fitted
to the case. -

In case the first gear sleeve, first-and-second clutch
hub and thrust washer are replaced with new ones,
take the measurements of A in Fig. 7-18 for both
replaced and replacing parts, and select a suitable
washer so that the both dimensions are equal.

The thrust washers are available as in the following
table.

2.2 mm (0.087 in)
2.7 mm (0.106 in)
2.9 mm (0.114 in)

3.2 mm (0.126 in)
3.7 mm (0.146 in)

Cluteh hub {low & Znd)
/-— Low gear steeve

/ Thrust washer

u |

———A—.-.

i
— — ;—-/"—_0
\ Main shaft

Fig. 7—18 Thrust washer

7. Install the thrust washer onto the rear of the
main shaft. )

8. Place the synchronizer ring on the third gear and
slide the third gear onto the front of the main shaft
with the synchronizer ring toward the front.

9. Slide the third-and-top clutch hub and sléeve assem-
bly onto the front of the main shaft making sure
that the three synchronizer keys in the synchronizer
mechanism engage the notches in the synchronizer
ring.

MNote:
The direction of the third-and-top clutch hub assembly
is shown in Fig. 7-19.

A

Front

T hird-and- top

@ clutch b

Fig. 7—19 Direction of clutch hub assembly



10. Install the snap ring onto the front of the main
shaft.

11. Place the needle bearing onto the front end of
the main shaft.

12. Place the synchronizer ring on the main drive
shaft gear (top gear) and install the main drive shaft
onto the front end of the main shaft making sure
that the three synchronizer keys in the third-and-top
synchronizer mechanism engage the notches in the
synchronizer ring.

b. Installing of bearing housing

1. Press fit the counter shaft rear bearing with shim
onto the bearing housing.

2. Install the counter shaft to the counter shaft rear
bearing in the bearing housing by using a press.

3. Support the thrust washer and first gear to pre-
vent them from sliding off the shaft. Position the
main shaft assembly in the bearing housing, making
sure that each gear of the main shaft assembly en-
gages the counter shaft gear. Then, install the main
shaft rear bearing with shim onto the bearing housing.

Fig, 7—2U 1nsldning ©1 mdin sndil pearing

4. Place the rear bearing cover onto the bearing hous-
ing and tighten the attaching bolts.

5. Slide the reverse counter gear onto the rear of
counter shaft and secure it with the snap ring.

Fig. 7-21 Securmg of reverse counter gear

6. Place the key on the main shaft and slide the
reverse gear onto the main shaft.

Note:

When installing the reverse gear and reverse counter
gear, both gears should be fitted so that the chamfer
on the teeth is faced rearward.

7. Tighten the main shaft lock nut using the main
shaft holder (Part No. 49 0259 440) and main shaft
lock nut wrench (Part No. 49 0164 631A}, and bend
the tab of the lock washer.

Fig. 7-.-22 Tlghtcnlng of main shaft lock nut

c. Installing of shift fork and shift rod
1. Position the spring and detent ball in the A of
the bearing housing, as shown in Fig. 7-23

Fig. 7—24 Installing of reverse sliding gear
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Install the reverse shift lever or reverse shift fork
ocnto the reverse shift rod and position the reverse
sliding gear on the reverse shift lever or reverse shift
fork. Push the detent ball and spring downward
with a suitable screwdriver and install the reverse
shift rod assembly onto the bearing housing from
the rear of the bearing housing, aligning the reverse
sliding gear with the reverse sliding gear shaft.

2. Place the reverse shift rod into neutral position
and position the interlock pin in the bearing housing
as shown in Fig. 7-25.

Fig. 7—25 Position of interlock pin

3. Position the third-and-top shift fork and first-and-
second shift fork in place on their respective clutch
hub sleeves.

4. Slide the third-and-top shift fork into the bearing
housing. Align the lock bolt holes of the shift fork
and shift rod, and secure the shift fork with the
fock bolt.

5. Place the third-and-top shift rod into neutral posi-
tion and position the interlock pin in the bearing
housing as shown in Fig. 7-26.

Fig. 7—26 Pasition of interlock pin

6. Slide the first-and-second shift rod into the bearing
housing and secure the shift fork with the lock
bolt.

7. Position the three detent balls and springs into
their respective positions and install the three spring
cap bolts onto the bearing housing as shown in
Fig. 7-27.

7:9

Fig. 7—27 Position of detent ball

d. Installing of bearing housing

1. Apply a thin coat of sealing agent onto con-
tacting surfaces of the bearing housing and trans-
mission case.

2. Position the bearing housing assembly onto the

Id hou‘sing assen.';BISJ" )

3. Position the speedometer drive gear lock ball in

place and slide the gear onto the main shaft. Secure

the drive gear with the snap ring.
e

e T L T W Ty | me—

Fig. 7—29 Posilion of speedometer drive gear

4. Install the main shaft front bearing and counter
shaft front bearing onto the transmission case and
secure them with the snap rings.
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e. Installing of extansion housing

1. Positien the speedometer driven gear, sleeve, cable
joint in place as shown in Fig. 7—30 and fix the
speedometer driven gear assembly onto the extension
housing with the screw. ‘

Fig. 7--30 Speedometer driven gear components

2. Insert the gearshift control lever through the
heles from the front of the extension housing. Po-
sition the key in place and slide the gearshift lever
end onto the gearshift control lever. Secure the
gearshift lever end with the bolt.

3. Position the spring and friction piece in place
and install the spring cap bolt to the extension
housing.

4. Apply a thin coat of sealing agent onto con-
tacting surfaces of the bearing housing and extension
housing.

5. Position the extension housing onto the bearing
housing with the gearshift lever end laid down to
the left as far as it will go. Tighten the attaching
nuts.

Fig. 7—-31 Position of extension housing assembly

6. Check to ensure that the gearshift control lever

operates properly.

7. Insert the select lock spindie and spring from
the inside of the gearshift lever retainer. Position
the lock ball and spring in alignment with the
select lock spindle and install the spring cap
boit. -

8. Position the gearshift lever retainer and gasket
onto the extension housing and tighten the aitaching
bolts.

f. Installing of front bearing cover

1. Apply lubricant to the lip of the oil seal in the
front bearing cover.

2. Position the front bearing cover onto the trans-
mission case and tighten the attaching nuts.

Note: )

When the front bearing cover is installed, the clear-
ance between the main shaft front bearing outer
race and the front bearing cover should be less
than 0.15 mm (0.006 in). This clearance can be ad-
justed by inserting the adjusting shim of 0.15 mm
(0.006 in} or 0.30 mm (0.012 in).

—whe—0. t5mm (0.0051n)

Main drive shaft

Fronl cover

Fig. 7—32 Adjusting ol bearing end play

3. Install the release bearing, returrf spring and release
fork.

7—B—5. Transmission Installation
Follow the removal procedures in the reverse order.

Note:

1. Apply a thin coat of grease onto the splines of
the main drive shaft.

2. Use the tool (Part No. 49 025% 310) to align
the splines of the main drive shaft and clutch disc.
3. Fill the transmission case with lubricant until the
lubricant overflows from the level hole. Lubricant
capacity is about 1.3 liters (2.7 U.S. pints., 2.3 Imp.
pints.).

SPECIAL TOOLS

49 0259 440 Transmissicn oil plug and
main shaft holder
- 49 0305 430 Main shaft pusher

Main shaft lock nut
wrench

Clutch disc arbor

49 0164 631A
49 0259 310
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DESCRIFTION

RX-3 is equipped with a four-speed manual transmission
which is of the synchromesh type on the low, second,
third and top gears and of the selective sliding mesh
type on the reverse gear. The gearshift mechanism
is a direct control with a floor-shift type.

7A—A. ON CAR SERVICE
7A—A—1. Main Shaft Qil Seal

a. Replacing of main shaft oil seal

1. Raise the vehicle and support with stands.

2. Remove the propeller shaft as described in Par.
g-A-1.

3. Remove the main shaft oil seal from the extension
housing.

4. Position a new oil seal in the extension housing
and insert the cil seal by tapping it slightly with a
plastic hammer.

11!:‘." LML

Fig. 7A—2 Installing of oil seal

5. Apply gear lubricant to the lip of the oil seal.
6. Install the propeller shaft,

7A—B. MAJOR SERVICE

7A—B—1. Transmission Removal

When removing the transmission from the vehicle,
proceed as follows:

1. Remove the gearshift lever knob.

2. Remove the screws attaching the console box and
remove the console box.

3. Remove the front mat, six screws, and the gearshift
lever boot.

4. Remove the bolts attaching the retainer cover to
the gear shift lever retainer.

5. Pull the gearshift lever, shim and bush straight up
and away from the pearshift lever retainer,

Fig. 7A—3 Pulling of gearshift lever

6. Open the hood and disconnect the negative battery
cable from the battery terminal.

7. Remove the nuts attaching the clutch release ¢ylinder
and remove the cylinder.
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Fig. 7A—4 Removing of clutch release cylinder

8. Disconnect the connector of the back-up lamp
switch near the clutch release cylinder.

9. Raise the vehicle and support with stands.

10. Remove the propeller shaft as described in Par.
8~A—1, and insert the transmission oil plug (Part No.
49 0259 440) into the extension housing.

2 i Taaeli rw

Fig. 7A—5 Inserting of oil plug

11. Disconnect the exhaust pipe from the exhaust
manifold

TA 2
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12. Disconnect the speedometer cable from the ex-
tension housing.

13. Disconnect the wire at the starting motor,

14. Remove the bolts and nuts securing the starting
motor and remove the starting motor,

15. Remove the nuts securing the transmission support
onto the body.

Fig. 7A—6 Removing of transmission support

16. Remove the bolts and nuts securing the transmission
to the engine rear end.

17. Slide the transmission rearward until the main drive
shaft clears the clutch disc and carefully withdraw it
downward from the vehicle.

7A—B—2. Transmission Disassembly

The procedures for disassembling the transmission after
removing the transmission from the wvehicle are as
follows:

a. Removing of clutch housing

1. Place the transmission on a work stand.

2. Remove the drain plug, and drain the lubricant
from the transmission. Clean the metal filings adhered
on the magnet of the drain plug if necessary.

3. Remove the nuts attaching the clutch housing, and
remove the clutch housing.

4. Remove the oil seal from the clutch housing.

b. Removing of extension housing

1. Remove the nuts attaching the transmission sup-
port to the extention housing, and remove the
support.

2. Remove the bolts attaching the gearshift lever
retainer to the extension housing and remove the
retainer and gasket.

3. Remove the nuts attaching the extension housing
to the transmission case. Slide the extension
housing off the main shaft, with the gearshift
control lever end laid down to the left as far
as it will go.

4. Remove the spring cap bolt and remove the spring
and friction piece from the extension housing.

5. Remove the spring in the gearshift control lever
end.

6. Remove the speedometer driven gear assembly at-
taching screw and remove the cable joint, sleeve and

TA 3

Fig. 7A—7 Speedometer driven gear assembly

4. Cable joint
5. Screw
6. Ofl seal

1. Driven gear
2. Sleeve
3. %0 ring

driven gear from the extension housing.
7. Remove the back-up lamp switch from the extension
housing,.

c. Removing of transmission case

1. Separate the right half of the case from the left
half by removing the attaching belts and nuts.

2. Lift the main shaft and main drive shaft assembly
off the case,

Fig. 7A—8 Lifting of main shaft assembly

3. Lift the counter shaft off the case.

d. Removing of reverse sliding gear

1. Remove the screw attaching the reverse sliding
gear shaft from the outside of the case.

2. Remove the reverse sliding gear and shaft.

e. Removing of each shift fork and rod
1. Remove the three spring cap bolts, and remove
the detent springs (locking springs) and detent balls

- (locking balls} from the bearing housing.

2. Remove the attaching bolt from the first-and-
second shift fork. Slide the first-and-second shift rod
out the rear of the case and remove the shift
fork.
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3. Remove the attaching bolt from the third-and-top
shift fork. Slide the third-and-top shift rod out the
rear of the case.

4. Slide the reverse shift. rod and fork ous the rear
of the case. Remove the bolt attaching the reverse
shift fork tc the shift red and slide the reverse
shift fork out the shaft.

5. Remove the interlock pins from the case.

f. Disassembling of main drive shaft

1. Remove the main drive shaft from the main shaft
and then remove the top synchronizer ring and needle
bearing from the main drive shaft.

2. Remove the snap ring from the front of the main
drive shaft and remove the bearing with a suitable
puller and a press.

g. Disassembiing of main shaft

1. Remove the snap ring from the front of the main
shaft.

2. Slide the third-and-top clutch hub and sleeve
assembly, third synchronizer ring and third gear cut
the front of the shaft. Do not mix the synchronizer
rings.

Fig. 7A—10 Shiding of clutch hub assembly

3. Remove the snap ring retaining the speedometer
drive gear, and slide the drive gear cut of the shaft.
Then, temove the drive gear lock ball. Do not
loose the lock ball.

4. Remove the snap ring on the rear of the reverse
gear.

5. Slide the spacer, reverse gear, key and bearing out
the rear of the shaft.

Fig. 7A—=11 Shafts and pgears
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6. Slide the spacer, first gear, first synchronizer ring
and first gear sleeve out the rear of the shaft.

7. Slide the first-and-second clutch hub and sleeve
assembly, second synchronizer ring and second gear
out the rear of the shaft,

h. Disassembling of counter shaft

[. Remove the snap rings fromm both ends of the
counter shaft.

2. Remove the ball bearing from the front, and the
reverse counter gear and needle roller bearing from
the rear of the counter shaft.

7A—B—3. Transmission !nspection
Refer to Par. 7—B—3 on page 7—6 and inspect the
transmission.

7A—B—4. Transmission Assembly

a. Assembling of counter shaft

1. Press-fit the ball bearing onto the front of the
counter shaft and secure it with the snap ring.

2. Install the needle roller bearing and reverse counter
gear onto the rear of the shaft, and secure them with
the snap ring. '

b. Assembling of main shaft

1. Assemble the third-and-top synchronizer mechanism
by installing the clutch hub onto the sleeve, placing
the three synchronizer keys into the clutch hub key
slots and installing the key springs onto the clutch
hub. When installing the key springs, the open ends
of the springs should be kept 120° apart as shown in
Fig. 7A—12, so that the spring tension on each key
will be uniform

Fig. 7A—12 Installing of key springs

2. Assernble the first-andsecond synchronizer mecha-
nism in the same manner as the third-and-top syn-
chronizer mechanism.

3. Place the synchronizer ring on the third gear and
slide the third gear onto the front of the main
shaft with the synchronizer ring toward the frent
of the shaft.

4. Slide the third-and-top clutch hub and sleeve as-
sembly onto the front of the main shaft making sure
that the three synchreaizer keys in the synchronizer

TA 5

mechanism engage the notches in the synchronizer
ring
g

Note:
The direction of the third-and-top clutch hub assembly
is shown in Fig. 7A-13. -

Third-and-10p
clutch hub

Fig. 7A—13 Direction of clutch hub assembly

5. Install the snap ring onto the front of the main
shaft. '

6. Place the synchronizer ring on the second gear
and slide the second gear onto the main shaft with
the sychronizer ring toward the rear of the shaft.
7. Slide the first-andsecond clutch hub and sleeve
assembly onto the main shaft with the oil grooves
of the clutch hub toward the front of the shaft.
Make sure that the three synchronizer keys in the
synchronizer mechanism engage the notches in the
second synchronizer ring.

8. Slide the first gear sleeve onto the main shaft.

9. Place the synchronizer ring on the first gear and
slide the first gear onto the main shaft with the
synchronizer ring toward the front of the shaft.
Rotate the first gear as necessary to engage the three
notches in the synchronizer ring with the synchronizer
keys in the first-and-second. .

10. Slide the spacer omto the shaft.

11. Press-fit the bearing onto the shaft, as shown
in Fig. 7A—14.

Fig. 7A—14 Press-fitting of main shalt bearing

12. Slide the reverse gear onto the shaft, and install
the key and spacer.



13.Install the snap ring on the rear of the spacer,
and check the clearance between the spacer and the
snap ring.

Fig. 7A—15 Checking of clearance

The standard clearance is 0~0.1 mm (0~ 0.004 in).
If necessary, select and use the properly sized snap
ring. The snap rings are available in the following
thicknesses:

2.2 mm {0.087 in)
2.3 mm (0.090 in)

2.0 mm (0.079 in)
2.1 mm (0.083 in)

¢. Assembling of main drive shaft

1. Press-fit the bearing onto the main drive shaft by
the installer (Part No. 49 0500 300) and secure it
with the snap ring.

.-

Fig. 7A—16 Press-fitting of drive shaft bearing

2. Place the needle bearing onto the front end of
the main shaft.

3. Place the synchronizer ring on the main drive
shaft gear (top gear) and install the main drive shaft
onto the front end of the main shaft making sure
that the three synchronizer keys in the third-and-top
synchronizer mechanism engage the notches in the
synchronizer ring.

d. Installing of each shift fork and rod
I. Install the first-and-second shift fork and rod to
the case.

g T A pdilrE
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Fig. 7A—17 Instaliing of shift rod guide

2. Install the shift rod guide (Part No. 49 0862 350),
and insert the interlock pin.

3. Remove the shift rod guide.

4. Install the third-and-top shift fork and rod to
the case.

5. Install the shift rod guide and install the interlock
pin.

6. Remove the shift rod guide and install the reverse
shift rod.

Fig. 7A—18 Position of interlock pin

7. Place the reverse shift rod into the top position.
8. Place the reverse sliding gear on the fork and install
the reverse sliding gear shaft aligning the holes of
the shaft and case. Secure the shaft with set
bolts.

Fig. 7A—19 Installing of reverse sliding gear

TA 1 6
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9. Insert the detent balls and springs into the case
and tighten the spring cap bolt.

e, Installing of main shaft and main drive shaft
assembly

Install the main shaft and main drve shaft assembly

into the transmission case so that the groove of the

clutch sleeve aligns with the shift fork. Move the

shift fork rod and check the shifting.

f. Installing of counter shaft
Install the counter shaft meshing with each gear into
the transmission case.

Fig. 7A—20 Installing of counter shaft

g. Installing of case

1. Apply a thin coat of sealing agent onto the con-
tacting surface of the right half of the case.

2. Install the right half of the case and tighten the
nuts and bolts.

h. Installing of extension housing

1. Insert the gearshift control lever from the front
of the extension housing, and install the gearshift
control lever end to the control lever. Then, tighten
the rod end attaching bolt.

2. Fit the friction piece and spring, and tighten the
spring cap bolt.

3. Install the speedometer driven gear assembly and
back-up lamp switch.

4, Place the gasket on the rear of the transmission
case and install the extension housing to the case,
with the control lever end held down to the left.
Tighten the nuts. Check to ensure that the control
lever operates properly.

i. Installing of gearshift lever retainer

1. Insert the select lock spindle and the return spring
from the inside of the retainer.

2. Install the locking ball and spring in alignment
with the spindle groove and fit the spring cap
bolt.

3. Install the retainer with gasket and tighten the
bolt.

Fig. 7A—21 Gearshift
mechanism components
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J. tnstatling of clutch housing

1. Check the bearing clearance as follows:

Measure the depth of the bearing seat in the clutch
housing using a depth gauge. Then, measure the
bearing height as shown in Fig. 7A—22. The difference
between the two measurements indicates the required
thickness of the adjusting shim. The standard clear-
ance is 0~0.05 mm (0~0.0019 in}. The shims are
available in thicknesses of 0.1 mm (0.0039in) and
0.3 mm (0.0118 in).

2. Place the gasket on the front side of the case
and install the clutch housing. Tighten the nuts.

7A—B—5. Transmission Installation
Follow the removal procedures in the reverse order.

SPECIAL TOOLS

|

Fig. 7A—22 Checking of pearing clearance

49 0259 440

49 0500 300
49 0862 350

Transmission oil plug and
main shaft holder

Bearing installer
Shift rod guide
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TRANSMISSION

RX-3 equipped with air pollution
control system
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1. Release Fork 13. Cluich Release Collar 25. Sinchronizer Key 37. Bush 49. Change Lever 61. Qil Pass
2. Dust Boot L4. Collar Spring 3 26. Sinchronizer Ring 38. Thrust Washer 50. Shim 62. Gasket
3. Clatch Disk Assembly 15. Ol Seal 21. Bush 39. Ball Bearing 51. Dust Boot 63. Smap Ring
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Fig. 7—2 Transmission
1. Reamer Bolt 10. Set Screw (31d top) 19. Reverse Idle Gear
2. Key 11. Spring Cap 20. Spring Cap
3. Control Lever End 12. Blind Cover 21. Spring
4. Spring 13. Set Screw (Low & 2nd} 22. Steel Ball
5. Spring Cap 14. Set Screw (reverse} 23, Shift Rod (Low & 2nd)
6. Steel Ball 15. Reverse Lamp Switch 24. Inter Lock Pin
7. Spring 16. Shift Fork (Low & 2nd) 25. Shift Rod (3rd & top)
8. Select Lock Spindle 17. Shift Fork (reverse) 26. Shift Rod {reverse)
9. Blind Cover 18. Reverse ldle Gear Shaft 27. Spring Set Plug
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DESCRIPTION

RX-3 is equipped with a fourspeed manual trans-
mission which is of the synchromesh type on the
low, second, third and top gears and of the selective
sliding mesh type on the reverse gear. The gearshift
mechanism is a direct control with a floor-shift type.

7B—A. ON CAR SERVICE

7B—A—1. Main Shaft Oil Seal

a. Replacing of main shaft oil seal

1. Raise the vehicle and support with stands.

2. Remove the propeller shaft as described in Par.
8—A-1.

3. Remove the main shaft oil seal from the exten-
sion housing.

4. Position a new oil seal in the extension housing
and insert the oil seal by tapping it slightly with a
plastic hammer.

5. Apply gear lubricant to the lip of the oil seal.
6. Install the propeller shaft.

7B—B. MAJOR SERVICE

7B—-B—1. Transmission Removal

1. Disconnect the earth wire of the battery.

2. Remove the console assembly and dust boot of
the gear shift lever. Loosen the attaching bolts on

the cover plate and remove the dust boots, cover
plate and bush together with the shift lever from
the transmission housing.

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

4. Remove the drain plug and drain the transmission
oil. Clean the drain plug and reinstall after draining.
5. Disconnect the speedometer cable from the speed-
ometer driven gear.

6. Remove the release fork retum spring. Loosen
the bolts and remove the clutch reiease cylinder with
the push rod from the clutch housing.

7. Disconnect the exhaust pipe from the exhaust
manifold by loosening the nuts.

8. Disconnect the propeller shaft from the trans
mission.

9. Support the transmission with a jack and a block
of wood and remove the nuts holding the supporter
on to the side frame member.

10. Remove the bolts holding the transmission on to
the clutch housing.

11. Move the transmission toward the rear so as to
remove the main drive shaft from the clutch disk.
Lower the jack and remove the transmission from
the vehicle.

7B—B—2. Transmission Disassembly

1. Remove the release bearing, spring and fork.

2. Loosen the nuts attaching the clutch housing to
the case and remove the clutch.

3. Remove the change control case from the exten-

Fig. 7—=3 Main shaft assembly

7B :

1. Snap ring 9.
2. Key 10.
3. Spring 11.
4. Clutch hub (Low & 2nd) 12.
5. Clutch hub sleeve (Low & 2nd) 13.
6. Synchronizer ring (3rd) 14,
7. Third gear 15.
8. Second gear 16.

Synchronizer ring (Znd) 17. Thrust washer
Spring 18. Adjust shim
Clutch hub (3rd & Top) 19. Ball bearing
Key 20. Key

Clutch hub sleeve (3rd & Top) 21. Reverse gear
Synchronizer ring (low) 22. Lock washer
Low gear sleeve 23. Lock nut
Low gear 24, Main shaft
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sion housing.

4. Remove the spring seat and spring from the con-
trol lever end.

5. Loosen the nuts attaching the extension housing
to the transmission case. Slide the extension housing
off through the main shaft, laying down the control
lever end to the left as far as it will go.

6. After removing the reamer bolt and the friction
piece, remove the control lever and the control lever
end.

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

8. Remove the under cover and two blind covers.
9. Remove the shift fork rod locking balls and springs,
and remove the interlock pins. Loosen the shift fork
bolts and remove the shift forks with reverse idle
gear from the case. '

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

11. Check the synchronizer key clearance as follows :
Shift the transmission into third gear. Using a feeler
gauge, check the clearance between the synchronizer
key and the exposed edge of the synchronizer ring
This measurement should be 075 to 2.00 mm
(0.0295 to 0.0787 in). If the measurement is greater
than 200 mm (0.0787 in), the synchronizer key
could pop out of position.

If the measurement exceeds 2.00 mm (0.0787 in},
exchange the thrust washer between the low gear
and the main shaft bearing with a thicker (selective
fit) washer. The thrust washers are avajlable as in
the following table.

2.5 mm (00984 in)
3.0 mm (0.1181 in}

3.5 mm (0.1378 in)

12. Mount the main shaft assemnbly on the main shaft
holder (49 0259 440) as shown in Fig. 7—4 and
loosen the reverse gear lock nut, and remove the
lock nut, lock washer, reverse gear and key.

Fig. 7—4 Loosening lock nut

13. Remove the spap ring on the counter shaft gear,

and remove the counter reverse gear.

14. Remove the bearing stopper, and then remove
the reverse idle gear shaft.

15. Remove the ball bearing on the main shaft and
roller bearing on the counter shaft from the rear
side of the case using the bearing puller set (49 0862
426).

16. Remove the snap rings from the ball bearings of
the front side of the case. Remove the ball bearings
from the main drive gear and counter shaft gear us-
ing the bearing puller.

Fig. 7—5 Removing ball bearing

17. Take out the counter shaft gear, main drive gear
and main shaft assembly from the case.

18. Remove the thrust washer, low gear and sleeve
assembly, synchronizer ring, low and second clutch
hub assembly, synchronizer ring and the second gear
in that order.

19. Remove the snap ring on the front end of the
main shaft. Remove the third and top clutch hub
assembly, synchronizer ring and third gear.

7B—B--3. Transmission Inspection

a. Inspecting the transmission case
Clean the transmission case thoroughly with a suit-
able solvent, and dry with compressed air. Inspect
the case for cracks or any damage.

b. Checking the bearings

Inspect each bearing for roughness and excessive wear.
They can be determined by slowly turning the outer
race by fingers. If excessive wear or roughness is
found, ‘replace with new bearing as it will cause the
noises.

e. Checking the gears

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

B 4
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d. Checking the synchronizer mechanism

1. To check the contact between the inner surface
of the synchronizer ring and the cone surface of the
gear, apply a thin coat of Prussian Biue on the cone
surface of the gear and fit the ring to it.

I

The contact should be even and uniform over the
contacting surface. If the contact is one-sided or spot-
ty, this must be corrected. If the amount of correction
is small, this may be done by lapping the surfaces
lightly together with compound. If the defects are
excessive, replace the synchronizer ring or the gear.
2. Bven when the synchronizer ring seats well on the
gear cone, if the ring is worn to the extent of no oil
grooves remaining on its inside, synchronization can
not be obtajned.

It is necessary, then, to check the extent of wear of the
com or ring. For this, uniformly fit the rng to the
gear com, and measure clearance (A) between the side
faces of the ring teeth and gear teeth with a feeler gauge.
The standard clearance is 1.6 mm (0.06 in). If the
clearance is less than 0.8 mm (0.031 in), it is an indi-
cation of excessive wear of the com or the intemal
surface of the ring. In such cases, check the comn and
ring and replace the defective part with a new one.

Fig. 7-7

3. Check the synchronizer key, the inner surface of the
clutch sleeve, and the key groove on the clutch hub for
wear. If wear is excessive, it will cause difficulties in
maintaining the neutral position of the clutch sleeve
or will cause inferior functioning of the synchronizer
rng and make shifting difficult.

4. Check the key spring tension. Decrease tension or
damaged key springs will result in uneven pressure
against the three keys and will cause improper function-
ing of the keys and inferior synchronizatjon.

TB : 5

e. Checking the run-out of main shaft

Check the run-out on the main shaft and if the de-
flection is excessive, correct it by using a press. The
standard reading on the dial indicator for run-out
should be less than 0.03 mm (0.0012 in).

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

7B—B-4. Transmission Assembly

a. Assembling the transmission case

1. Assemble the low-and-second clutch hub and sleeve,
and third-and-top clutch hub and sleeve.

2. Install the second gear, synchronizer ring, low-
and-second clutch hub assembly, synchromizer ring,
low pear sleeve, low gear and thrust washer, in
that order, onto the main shaft from the rear
side.

3. Install the third gear, synchronizer ring and third-
and-top clutch hub assembly onto the front side of
the main shaft, and fit the snap ring on the groove.
4. Install the needle roller bearing and synchronizer
ring to the main drive shaft.

5. Place the main drive gear assembly and main shaft
assembly into the transmission case temporarily with-
out ball bearings.

Fig. 7—9 Placing main shaft assembly

6. Put the low-and-second shaft fork and third-and-
top ome on the respective groove of the clutch
sleeve.

7. Place the counter shaft gear in the case.

8. Install the needle roller bearing of the counter
shaft to the rear side, and install the roller bearing
of the counter shaft with proper size of adjust shim
t0 the front side and fit the snap ring.
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Fig. 7—10 Fitting shaft forks

Fig. 7—11 Placing counter shaft gear

9. Install the roller bearings with proper size of shims
to the main drive shaft and main shaft, and fit the
snap ring on the main drive shaft.

Fig. 7—12 Installing ball bearing

10. Install the reverse gear and snap rng to the
counter shaft.

11. Fit the bearing stopper and reverse idie gear shaft
to the case. Tighten the bolts of the bearing stopper
to 1.0 m-kg (7 ftib).

12. Install the reverse gear with key onto the main
shaft. Install the lock washer and lock nut, and tight-
en the lock nut to 23 mkg (170 ft-Ib) while holding
the rear end of the main shaft with main shaft holder

(49 0259 440). Then bend the lock washer.

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

14. Place the shift rod on the neutral position and
insert the interlock pin.

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

Fig. 7—13 Securing shift fork

16. Install the reverse shift rod with the reverse idle
gear.

17. Put the shift locking ball and spring to the groove
of each shift rod and install the spring caps.

18. Install the under cover and two blind covers.
19. Install the speedometer drive gear with locking
ball onto the main shaft and secure it with a snap
ring.

bh. Assembling of extension

1. Install the ocil seal to the rear side of the exten-
sion by usiug suitable tool.

2. Insert the control rod, install the control lever end
with key and tighten the reamer bolt. )

Fig. 7—14 Installing control lever end

3. Fit the friction piece and the spring to the ex-
tension and install the spring cap.

4. Install the reverse lamp switch.

5. Install the speedometer driven gear assembly and
secure with the lock plate.

7B : 6
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piece

Control rod

Fig. 7—15 Frction piece of control rod

c. Installing of extension assembly
1. Place the gasket on the rear side of the transmis-
sion case and install the extepmsion assembly to the

Fig, 7—16 Installing extension

transmission case, laying down the control lever end
to the left as far as it will go. Tighten the nuts and
confirm that the control rod operates properly.

2. Insert the select lock spindle and retumn spring.
Install the locking ball and the spring in alighment

=

|
|
B

Fig. 7-17 Control case

1. Control case 4, Spring cap
2. Locking ball 5. Spring
3. Spring 6. Select lock spindle

with the spindle groove and fit the spring cap. Install
the set screw to the control case.

3. Insert the spring and seat into the control lever
end and install the control case assembly to the ex-
tension together with the gasket,

d. Installing of clutch housing

1. Place the gasket on the front surface of the trans
mission case. Install the clutch housing, being care-
ful not to damage the oil seal.

2. Install the release bearing, spring and fork.

7B—B-5. Transmission Installation
1. Shift the transmission into top gear. Support the
transmission with a jack and a block of wood and
move it under the vehicle.
2. Lower the rear end of the transmission and align
the centers of the main drive shaft and the clutch
disk by mising the jack.
3. Move the transmission forward until the spline on
the main drive shaft contacts the spline on the clutch
disk. Align the splines properly by turning the main
shaft holder (49 0259 440) and after aligning the
knock pin, mount the transmission to the engine
body.
Tighten the bolts. Secure the earth wire with bolt.
4. Raise the jack and install the transmission supporter
to the side frame member. Tighten the nuts.
5. Remove the jack and connect the propeller shaft
to the transmission.
6. Install the exhaust pipe to the manifold.
7. Connect the speedometer cable to the speedometer
driven gear assembly.
8. Install the release cylinder to the clutch housing
and the return spring. If necessary, adjust the free
play on the release fork. (See Par. 6—B)-
9. Move the lever end from top gear to neutral. A-
ligh the groove on the spherical surface of the shift
lever with the set screw on the control case and insert
the tip of the shift lever into the control Jlever end.
Then, fit the bush into the control case. Install the
cover plate with the packing and tighten the bolts.
The operation of the shift lever may be adjusted by
inserting adjust shims on the 3 bolts between the
cover plate and the packing. The standard force of
the shift lever at the knob is 2.0 ~ 4.0 kg (4.4 ~
8.8 Ib). Install the dust boots to the case. After instal-
ling the starting motor, connect the wirings of the
starting motor and reverse lamp switch.
10. Supply the transmission with the proper amount
of transmission oil though the dipstick gauge inlet.
The following transmission oils are available :

SAE EP 80 Below —18°C (0°F)

SAE EP 90 Above —18°C (0°F)
11. Comnect the earth wire to the battery

SPECIAL TOOLS

49 0259 440
49 0862 426

Main shaft holder
Bearing puller set

78 : 7
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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.

B—A. PROPELLER SHAFT

8—A—1. Propeller Shaft Removal

I. 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 reinstalied 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 transmission oil plug (Part No. 49 (0259
440) into the extension housing to prevent lubricant
from running out of the housing.

B—A—-2. Checking of 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 0.4mm (0.016in) at any one
point.

Checking of propeller shaft run-oui

Fig. 8—4 Propeller shaft

COmpOonents

1. Yoke

2. Spider and bearing
cup assembly

3. Snap ring
4. Shaft
5. Yoke
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2. Check the shaft for dynamic unbalance. If it
is more than 15 em-g (0.21 in-0z} at 4,000 rpm,
correct or replace it. Excessive unbalance of the
shaft causes vibration and noise.

8—A—3. Installing of 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.

Fig. 8—5 Removing of 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 Instaling ot 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.

b :—-v;-r";_' =

ig, 8—7 Rmoving of oke and spider assembly

S. Position the replacer on the yoke as shown in
Fig. 8—8 and remove the bearing cup in the same
manner. ‘

Fig. 8—8 Kemoving ol bearing cup )
10. Remove the spider from the yoke.
8—B—2. Checking of Universal Joint

1. Check the spider journals for rust and wear.
2. Measure the diameter of the spider. If the wear
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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
mstall the spider onto the yoke.

3. Install the bearing cup assembly onto the other
end of the bearing cup bore on the yoke.

Fig. 8B—10 Installing of bearing cup assembly

Using the replacer (Part No. 49 0259 4604), press
the bearing cup assembly into the yoke while guiding
the spider into the bearing cup assembly until the snap
ring can be installed.

T ,

Fig. 8—~1T Pressing of bearing cup

4. Select the snap ring to obtain minimum play and
mstall the same-thickness snap rings to secure the
bearing cups in the yoke.

Note:
Use the same-thickness snap rings for both sides.

e i o T

Fig. 8—12 Installing of snap 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)

5. Install the yoke and spider assembly onto the
propeller shaft. ]
6. Install the bearing cup assembly and snap ring as

Fig. 8—13 Installing of bearing cup

7. Install the propeller shaft, as described in Par,
8—A-3 on Page 8-2.

SPECIAL TOOLS

49 0259 440 Transmmssion oil plug

49 0259 460A Universal joint replacer 1
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DESCRIPTION

The rear axle is a semifloating, integral-housing,
hypoid gear drive type. The centerline of the drive
pinion is mounted below the centerline of the ring
gear, The rear axle shafts are retained in the
housing by ball bearings and a bearing retainer at
the axle housing outer ends. The left and right
axle shafts are not interchangeable, the left shaft
being shorter than the right shaft.

9—A. REAR AXLE SHAFT

9—A—1. Rear Axle Shaft Removai :
1. Raise the rear end of the vehicle, then support
the rear axle housing with stands.

2. Remove the wheel.

3. Remove the brake drum and brake shoes, as de-
scribed in Par, 11-G—1.

4. Remove the nuts attaching the brake backing plate
and bearing retainer to the axle housing.

e i

Fig. 9—1 Removing of rear axle shaft

5. Remove the rear axle shaft from the rear axle
housing, using the rear axle shaft remover (Part Nos.
49 0223 6304 and 49 0259 631), as shown in Fig. 9—-1.
6. Remove the oil seal from the rear axle housing,
if necessary.

Fig. 9—2 Removing of oil seal

9-A—2. Rear Axle Shaft Bearing Replacement
1. Remove the rear axle shaft bearing with the bearing

Rear axle shafl

Bpress
K

Bearing

49 02%9 745
Bearing spacer

YW

Fig. 9—3 Bearing replacer

Fig. 9—4

Rear axle shaft components
1. Shaft

Bearing retainer

Gasket

Adjusting shim

Spacer

Bearing

Bearing collar

Oit seal

00N B
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Fig. 9—5 Removing of rear axle shaft bearing

retaining collar using a press and bearing replacer
(Part No. 49 0259 745).

Note: :

In case the pressure necessary to press out the bearing
exceeds 10 tons (22,000 1b} or if the bearing replacer
is not available, grind the bearing retaining collar
with a grinder and cut it with a chisel, taking care
not to darnage the shaft.

2. Remove the bearing retainer from the axle shaft.
3. Clean all parts and check the conditions of the
bearing retaining collar, spacer and axle shaft.

4. Install the bearing retainer and spacer onto the
axle shaft.

5. Position the bearing on the axle shaft with the
sealed side toward the axle shaft flange, and press
it on until the spacer comes in contact with the
shoulder of the shaft.

6. Using the bearing replacer (Part No. 49 0259 745),
press the bearing retaining collar on the shaft until
the collar seats firmly against the bearing.

Fig. 9—6 Fressing ol bearing retaiming collar

Note:

{a) Do not attempt to press on both the bearing
and bearing retaining collar at the same time.

(b) If the bearing retaining collar is press-fitted with
less than 3 tons (6,600 Ib), replace it with a new
ore.

9—A—3. Rear Axle Shaft Installation
1. Apply prease to the lip of the oil seal and install
the oil seal into the axle housing.

Fig. 9-7 Installing of oil seal

2. Check the rear axle shaft end play as follows:
* Install the brake backing plate and measure the depth
of the bearing seat in the axle housing, using a
Then, measure

depth gauge as shown in Fig. 9-8.
the width of the bearing.

Fig. 9—9 Measuning of bearing width
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The difference between the two measurements in-
dicates the required thickness of the adjusting shims.
The maximum permissible end play is 0.1 mm {0.004
in). The shims are available in thicknesses of 0.1 mm
and 04 mm (0.004 in and 0.06 in).

3. Remove the brake backing plate and apply a thin
coat of sealing agent onto the backing plate contacting
surface of the rear axle housing.

4, Apply a thin coat of sealing agent to the shims,
and position the shims and brake backing plate in
place. Then, install the bearing retainer and axle
shaft assembly with gasket and tighten the nuts.

S. Install the brake shoes and drum and adjust the
brake shoe clearance.
6. Install the wheel.

9—B. DRIVE PINION GiL SEAL

9—B—1. Drive Pinion Oil Seal Replacement

The drive pinion oil seal can be replaced without
removing the rear axle from the axle housing.

1. Raise the vehicle and support with stands.

2. Remove the drain plug with the wrench (Part No.
49 (0259 730} and drain lubricant from the axle
housing. Reinstall the drain plug after draining.
S i :

Fig. 9—11 Removing ol drain plug

3. Remove the propeller shaft from the vehicle, as
described in Par. 8—A—1.

4. Using the companion flange holder (Part No. 49
0259 710A) shown in Fig.9--12, remove the pinion
nut and washer.

Fig. 8—12 Removing of pinion nut

5. While tapping the holder with a hammer, remove
the companion flange.

Fig. 9—13 Removing of companion flange

6. Remove the drve pinion oil seal from the rear
axle.

7. Apply a small amount of lubrcant to the oil
seal lip.

8. Install a new oil seal to the rear axle while tapping
it with a plastic hammer.

—=

Fig. 9—14 Installing of oil seal
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9. Install the companion flange together with the
holder (Part No. 49 0259 710A).
10. Tighten the pinion nut to 13 m-kg (94 ft-lb) or
12 m-kg (86.8 ft-Ib) rotating the pinion occasionally
to insure proper bearing seating.

Fig. 9—15 "Dightenwng ot prmon nut

11. Install the propeller shaft.

9-C. REAR AXLE

9—C—1. Rear Axfe Removal

1. Raise the vehicle and support with stands.

2. Remove the drain plug with the wrench (Part No.
49 0259 730) and drain the lubricant from the axle

housing. Reinstall the drain plug after draining.

3. Remove the propeller shaft from the vehicle, as
described in Par. 8—A-1.

4. Install the transmission oil plug (Part No. 49 0259
440} into the extension housing to prevent transmission
oil leakage. .

5. Remove the right and left rear axle shafts, as
described in Par. 9—-A—1.

6. Remove the nuts attaching the rear axle to the

axle housing and remove the rear axle from the housing,

P o ks o bt e

Fig. 9~-16 Removing of rear axle assembly
9-C—2. Rear Axle Disassembly

a. Removing of differential

1. Mount the rear axle on the work stand (Part Nos.
49 0164 550D and 49 0187 5504, or 49 0164 550D
and 49 0223 S61A).

Fig. 9—17

Rear axle components

1. Companion flange

. Pinicn oil seal

. Pinion front bearing

. Pinion bearing collar

. Collapsible pinion
bearing spacer

. Carrier

. Pinion nut

- Pinion rear bearing

. Adjusting washer
(Adjusting spacer}
10. Drive pinion

11. Pinion side adjusting

nut

12. Side bearing

13. Ring gear

14. Pinion gear

15. Differential gear case

16. Bearing cap

17. Adjusting nut lock

18. Pinion shaft

19. Pinion shaft lock pin

20. Side geax

21. Thrust washer

22. Ring gear side

adjusting nut

[ TR ]

= I e )
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2. Remove the bolts securing the adjusting nut locks,
and remove the nut locks.

3. Loosen the bearing cap attaching bolts and back
off the adjusting nut slightly with the spanner (Part
No. 49 0259 720) to relieve bearing preload. Remove
the bearing caps and adjusting nuts.

Fig. 9—18 Removing of bearing cap

4. Remove the differential assembly together with
the bearings.

Fig. 9—19 Hemoving ol direrential assembly

b. Disassembling of differential
1. Using the suitable bearing puller, remove the bearings
from the differential gear case. After removing the
bearings, place them in proper sequence to obtain
the original right and left positions.

Fig. 8—20 Removing of bearing

2. Bend back and straighten the ring gear securing
bolt lock plates, and remove the bolts, and the ring
gear from the case.

~ Fig. 9—21 Removing of ring gear

3. Pry and straighten the punched portion of the
case, and remove the pinion shaft lock pin with a
suitable brass rod.

4. Remove the pinion shaft, pinion gears, side gears
and side gear thrust washers from the case.

Fig. 9—-22 Kemoving ol pmnion shaft

c. Removing of drive pinion

1. Invert the carrier on the work stand.

2. Using the companion flange holder (Part No. 49
0259 710A) shown in Fig. 9-23, remove the pinion
nut and remove the companion flange.

Fig. 9—23 Removing of pinion nut
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3. Remove the drive pinion from the carrier. If
the drive pinion is hard to remove, hold the drive
pinion end and press the drive pinion out with a press.
4. Slide the pinion bearing collar (if equipped) and
collapsible pinion bearing spacer off the drive pinion.
Press out the pinion rear bearing with a press and
remove the pinion adjusting washer from the drive
pinion.

5. Remove the oil seal and pinion front bearing from
the carrier.

d. Removing of pinion bearing cup

The pinion bearing cups can be removed from the
carrier by using a suitable brass rod in slots provided
for this purpose. Do neot remove the pinion bearing
cups from the carrier unless the cups are worn or
damaged. Whenever the cups are replaced, the bearing
cone should also be replaced.

£
e

Fig. 9-24 Removing of pinion bearing ;:up
9~-C—3. Rear Axle Inspection

a. Checking of drive pinion and ring gear

Check the drive pinion for damaged or excessively
worn teeth, damaged bearing journals and splines.
Inspect the ring gear for worn or chipped teeth. If
any of above conditions is found, replace the ring
gear and drive pinion as a set.

b. Checking of differential gears

Inspect the differential side gears and pinion gears
for cracks, chipped teeth or any damage. Repalce
the side gears, pinion gears or side gear thrust
washers if necessary. Check the clearance between
the pinion gear and pinion shaft. If excessive clear-
ance is found due to wear, replace with new parts.
Check the spline fit of the side gear and rear axle
shaft. If excessive clearance is found, replace the
side gear or axle shaft.

c. Checking of bearings

Inspect the diffetential bearings and pinion bearings
for wear, flaking or any damage. If necessary, replace
them.

Note:
The bearing cone and bearing cup should be replaced
as a set if damage to either is encountered.

d. Checking of oil seal
Check the oil seal for wear or damage. If there
is any possibility of oil leakage, replace the oil seal.

e. Checking of companion flange
Check the companion flange for wear at splines,
and on the contact surface with oil seal.

f. Checking of differential carrier
Check the differential carrier for damage or crack.

9—-C—4. Rear Axle Assembly

a. Adjusting of drive pinion

The drive pinion should be correctly positioned in
relation to the ring gear by the use of the pinion
adjusting washer which is placed between the front
face of the drive pinion gear and pinion rear bearing.

Collapsible spacer

Carrier

il |

=5 == s

Crive pinion

Pinion bearing collar

Adjusting washer |
~ Mounting
distance
78+ 0. 025mm=7808 {1300cc)
99:£0. 025mm=RX—3 and
808 (1600¢e)

Fig. 9—25 Pinion position

808 (13060 cc)

To adjust the drive pinion position, use the special
tools (Part Nos. 49 0180 570 and 49 0249 555) and
proceed as follows:

If the gauges (Part Nos. 49 0727 570 and 49 0249
555A) are available, the pinion position can be ad-
justed by using those gauges and referring to the
adjustment procedures instructed in RX-3.

1. Position a dial indicator on the gauge body (Part
No. 49 0180 570) and place the gauge body on a
surface plate. Push the dial indicator downward until .
the pointer rotates approximately 3/4 turn clockwise
and tighten the dial indicator in this position.

2. Rotate the ‘gauge body slowly back and forth
until the dial indicator reads greatest deflection. At
the point of greatest deflection, set the dial indicator
to ZERO. Repeat rock action of gauge body to
verify the ZERO setting, as shown in Fig. 9-26.

9 : 4



Fig. 9-26 Setting of gauge

3. Install the original pinion adjusting washer and
pinton rear bearing model (Part No. 49 0249 555)
onto the drive pinicn and insert the drive pinion into
the carrier.

= Al 0 ~

Fig. 9—27 Inslalling of bearing model and washer

4. Position the gauge block (Part No. 49 0249 555)
on the drive pinion.

5. Place the gauge body on the differential bearing
support bore so that the dial indicator rod is centered
on the gauging area of the gauge block.

6. Rotate the gauge body stowly back and forth
until the dial indicator reads preatest deflection. At
the point of greatest deflection, record the dial reading
moved from ZERO.

9 :7

7. Remove the drive pinion from the carrier and
then remove the bearing model and pinion adjusting
washer from the drive pinion.

8. Place the bearing model and pinion rear bearing
on the surface plate and compare their heights.

1) If the pinion rear bearing is higher than .the
bearing model, subtract the amount from the thickness
of the pinion adjusting washer.

2) If the pinion rear bearing is lower than the bearing
model, add the amount to the thickness of the
pinion adjusting washer.

Fig. 9—29 Measuring ot bearing and bearing model heights

9. Select the comect pinion adjusting washer to be
used during pinion assembly by adding or subtracting
the amount determined in steps 6 and 8 from the
original pinion adjusting washer used in step 3.

The piniorn adjusting washers are available in the
following thicknesses:

Thickness

Identification mark
03 3.08 mm (0.1213 in)
31 3,11 mm (0.1224 in)
i4 3.14 mm (0.1236 in)
17 3.17 mm (0.1248 in)
20 3.20 mm {0.1260 in)
23 3.23 mm {0.1271 in)
26 3.26 mm (0.1283 in)
29 3.29 mm (0.1295 in)
32 3.32mm (0.1307 in)
35 3.35 mm (0.1319 in)
38 3.38 mm (0.1331 in)
41 3.41 mm (0.1343 in)
44 3.44 mm (0.1354 in)
47 3.47 mm (0.1366 in)

Note:

In order to compensate for all of the machining
variables, the pinion has a plus or minus reading
recorded in hundredth millimeters on the rear face
of the pinion.

Example:

M+2=M+0.02mm (M + 0008 in)

M-1=M- 00lmm (M - 0.001 in)

(a) If the pinion is marked “+” (plus), subtract the
amount specified on the pinion from the thickness of
the pinion adjusting washer as determined in step 9.



9

(b) If the pinion is marked *-” (minus), add the
amount specified on the pinion to the thickness of
the pinion adjusting washer as determined in step 9.

10. Position the correct adjusting washer selected in
the step 9 on the front face of the pinion gear and
press in the pinion rear bearing onto the drive pinion.

RX—3 and 808 (1600 cc)

The standard distance between the front face of the
drive pinion gear and the center of the ring gear
(mounting distance) is 90 * 0.025mm. To adjust
the drive pinion position, use the special tools (Part
Nos. 49 0727 570 and 49 0305 555) and proceed as
follows:

1. Position a dial indicator on the gauge body (Part
No. 49 0727 570) and place the gauge body on a
surface plate. Push the dial indicator downward until
the pointer rotates approximately 3/4 turn clockwise
and tighten the dial indicator at this position. Then,
set the dial indicator to ZERO.

- R A e

Fig. 9—30 Setting of gauge

2. Make certain that the differential bearing support
bores are free of dirt and burrs.

3. Install the original pinion adjusting washer and
pinion rear bearing onto the drive pinion and insert
the drive pinion into the carrier.

4, Position the gauge block (Part No. 49 0305 555)
on the drive pinion.

5. Place the gauge body on the gauge block so that
the indicator rod comes in contact with the lowest
portion of the differential bearing support bore, Re-
cord the dial reading moved from ZERO.

e SR Bt . -

Fig. 931 Placing of gauge

6. Select the correct pinion adjusting washer to be
used during pinion assembly by adding or subtracting
the amount determined in the previous step from
the thickness of the original adjusting washer used in
step 3.

The pinion adjusting washers are available in the
following thicknesses:

Identification mark Thickness
08 3.08 mm (0.1213 in)
11 3.11 mm (0.1224 in)
14 3.14 mm {0.1234 in)
17 3.17 mm {0.1248 in)
20 3.20 mm {0.1260 in)
23 3.23 mm {0.1271 in)
26 3.26 mm (0.1283 in)
29 329 mm (0.1295 in)
32 3.32 mm (0.1307 in}
35 3.35 mm (0.1319 in)
38 3.38 mm (0.1331 in)
41 3.41 mm {0.1343 in)
44 3.44 mm (0.1354 in)
47 3.47 mm (0.1366 in)

Note:

In order to compensate for all of the machining
variables, the pinion has a plus or minus reading
recorded in hundredth millimeters on the rear face
of the pinion.

Example:

M+2=M+ 0.02mm (M + 0.0008 in)
M-2=M-00lmm M - 00001 in)

{(a) If the pinion is marked “+7 (plus), subtract the
amount specified on the pinion from the thickness
of the pinion adjusting washer as determined in step 6.
(b) If the pinion is marked -“-” (minus), add the
amount specified on the pinion to the thickness of
the pinion adjusting washer as determined in step 6.

7. Remove the drive pinion from the carrier and then
remove the pinion rear bearing and original pinion
adjusting washer from the drive pinion.

8. Position the correct adjusting washer selected in
step 6 on the drive pinion and install the pinion
rear bearing.

b. Adjusting of pinion bearing preload
1. Install the pinion bearing cups (if replaced) into

L —
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the carrier.
the carrier.
2. Install the collapsible pinion bearing spacer and
pinion bearing collar onto the pinion shaft, and
position the pinion assembly in the carrier, as shown
in Fig. 9-32.

3. Place the pinion front bearing in position on the
pinton. Hold the pinion of fully forward and drive
the pinion front bearing over the pinion until seated.
4. Install the companion flange onto the pinion by
tapping with a soft hammer.

5. Install the pinion washer and nut. Before tighte-
ning the nut {(when the pinion preload is ZERO),
check the drag by the oil seal by using a pull scale.
6. Using the companion flange holder (Part No. 49
0239 7104), tighten the pinion nut to the specified
torque. Do not exceed the specified torque at this
time.

Make sure the cups are seated into

‘ Minimum torque required to tighten pinion

nut to obtain correct pinion bearing preload
808 (1300 cc)
808 (1600 cc)
RX-3

12 mkg (86.8 ft-Ib)
13 mkg (94.0 ft-Ib)
13 mkg (94.0 ft-1)

tening of companion tlange

7. Check the pinion bearing preload with a pull
scale. Correct preload will be obtained when the

i e —t .';_:-" . :I- __'1
Fig. 9—34 Checking of pinion bearing preload

torque required to rotate the pinion is as specified
in the following table:

9:9

868 (1300 cc) 0.8 ~1.9kg (1.67~3.18 Ib)
808 {1600 cc) 2.5~3.9 kg (5.51 ~8.60 Ib)
R¥—_3 2.5 ~3.9Kkg (5.51 ~8.60 Ib)

If the torque required to rotate the pinion is less
than specified, tighten the pinion nut a little at
a time until the proper preload is established. Do
not overtighten the pinion nut. The maximum tighte-
ning torque of the pinion nut is 18 m-kg {115.8 ft-1b).
If excessive prelpad is obtained as a result of over-
tightening, replace the collapsible bearing spacer. Do
not back off the pinion nut to establish pinion
bearing preload. If the torque on the pinion nut
is less than 13 m-kg {94 ft-lb) after bearing preload
is established, a new collapsible bearing spacer must
be used.

8. Add the oil seal drag determined in step 5 to the
correct preload determined in the previous step.

9. Tighten the pinion nut untdl the preload deter-
mined in step 7 is established.

c. Assembling of differential
1. Install the thrust washer on each differential side
gear and install these in the gear case.

2. Through the opening of the gear case, insert each
of two pinion gears exactly 180 degrees opposite
gach other.

3. Rotate the gears 90 degrees so that the pinion
gear shaft holes of the case come into alignment
with the holes in the pinion gears.

4. Insert the pinion gear shaft through the case and
pinion gears so that the pinion gear shaft lock
pin holes in the pinion gear shaft will align with
the hole in the case.

5. Check the backlash between the side gear and the
pinion gear using a dial indicator. To check the
backlash, hold the pinion gear and measure the side
gear movement with a dial indicator. 1f the backlash
is incorrect, select and install the correct side gear
thrust washers to obtain the specified backlash of
0~0.1 mm (0~ 0.004 in}).

LI
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The following side gear thrust washers are available:

Identification mark Thickness
6 1.6 mm (0.0630 in)
7 . 1.7 mm {0.0670 in)
8 1.8 mm (£.0709 in)
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Note:
Always use the same thickness thrust washers for both
side gears.

6. Drive in the lock pin into the gear case to lock
the pinion gear shaft. Next, punch the lock pin hole
edge of the case with a suitable punch and hammer
to prevent dropping of the lock pin.

7. Install the ring gear into the case and tighten the
bolts to the specified torque.

Tightening torque

808 (1300 cc) 5.5 ~ 6.5 mkg (40 ~ 47 ft-lb)
808 (1600 cc) 33 ~ 6.5 m-kg (40 ~ 47 ft-1b)
RX-3 5.5 ~ 6.5 mkg (40 ~ 47 ft-1b)

Next, lock each bolt by bending the lock plates over
the bolts.

Fig. 9—36 Installing of ring gear

8. Install each differential bearing to the hubs of the
gear case,

9. Install the differential bearing cups on the differen-
tial bearing cones originally installed.

d. Installing of differential

1. Place the differential gear assembly in the carrier
making ensure that the marks for backlash adjustment
on the face of the pinion and ring gear teeth are
aligned with each other.

e. Adjusting of differential bearing preload
1. Install the differential bearing adjusting nuts on
each side of the differential bearings.

Fig. 9—37 Installing of bearing adjusting nuts

2. Install the differential bearing caps onto the carrier,
ensuring that the identification marks are matched.
Install the cap attaching bolts, and screw them in
two or three turns. Carefully set the cap in place
so that the threads of the adjusting nut and the cap
fit snugly, and then tighten the attaching bolts again
temporarily.

3, Loosen the drive pinton side adjusting nut and
tighten the ring gear side adjusting nut using the dif-
ferential bearing adjusting nut wrench (Part No. 49
0259 720) until the backlash between the ring gear
and the drive pinion is removed. Back off the ring
gear side adjusting nut approximately four notches to
a point where the notch in the nut aligns with the
nut lock. Tighten the drive pinion side adjusting
nut firmly to force the differential bearing to contact
solidly with the ring gear side adjusting nut. Toosen
the drive pinton side adjusting nut until it is free
from the bearing, then retighten the drive pinion
side adjusting nut snugly until it just contacts the
cup.

f. Adjusting of backlash

1. Contact the dial indicator rod with the ring gear
tooth at right angle.

2, Check the backlash between the ring gear and the
drive pinion. If the backlash is more than specified,
loosen the drive pinion side nut one notch, and
tighten the ring gear side nut one notch. If the’
backlash is less than specified, loosen the ring gear
side nut ome notch, and tighten the drive pinion
side nut one notch.

Repeat the above procedures until the specified back-
lash is obtained.

“Backlash
808 (1300 cc) 0.15 ~0.17 mm (0.0059 ~ 0.0067 in)
808 (1600 cc) 0.17 ~0.19 mm (0.0067 ~ 0.0075 in)
RX-3 0.17 ~0.19 mm (0.0067 ~ 0.0075 in)

Fig. 9—-38 Checking of backlash

3. The preload on th