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GENERAL INFORMATION NZlBABE 

Safety goggles should be worn at all times when working on these transmissions, 
Model KM148 automatic transmission combine a torque converter and fully automatic 4-speed transmis- 
sion. 
The transmission control lever and transfer control lever are located on the floor. 
The overdrive switch is provided on the selector handle part of the transmission control lever. 
When the vehicle is driven in the “D” range while the overdrive switch is ON (the switch is unpressed), 
shifting within the range from 1st gear to 4th gear is automatic; when the overdrive switch is OFF (the 
switch is pressed) and the vehicle is driven in the “D” range, shifting within the range from 1st gear to 3rd 
gear is automatic. 
The transfer control lever can be used to select either rear-wheel drive or four-wheel drive, in o’rder to 
thereby obtain the most appropriate drive power according to the road surface conditions. 
In addition, four-wheel drive has both the HIGH range and t.he LOW range. 

The torque converter, transmission area and transfer area are housed in an integral aluminum die casting. 
The transmission oil sump and the transfer oil sump of model KM148-4WD transmission are separated. 
Accordingly, the filling of oil is necessary to perform separately to the transmission and to the transfer. 
The torque converter is attached to the crankshaft through a flexible driving plate. Cooling of the converter is 
accomplished by circulating the transmission fluid through an oil-to-water type cooler, located in bottom of the 
radiator. The torque converter assembly is a sealed unit that cannot be disassembled. 
The transmission fluid is filtered by an interval filter attached to the lower side of the valve body assembly. 

Engine torque is transmitted to the torque converter then, through the input shaft to the multiple-disc clutches in 
the transmission. The power flow depends on the application of the clutches and brakes. Refer to “TABLE FOR 
OPERATION ELEMENTS AT EACH POSITION OF SELECTOR LEVER ” chart in this section. 
The transmission consists of three multiple-disc clutches, three one-way clutches, four multiple-disc brakes, and 
two planetary gear sets to provide four forward ratios and a reverse ratio. 
The hydraulic control circuits show the position of the various valves with color coded passages to indicate those 
under hydraulic pressure for all operation of transmission. 
The transfer has a high/low selection and a 2WD/4WD selection. By operating the transfer control lever, the running 
at 2WD high (2H). 4WD high (4H) of 4WD low (4L) can be selected freely. 
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1. Torque converter 
2. Oil pump 
3. Over drive clutch 
4. Over drive brake 
5. Over drive planetary gear 
6. Forward clutch 
7. Direct clutch 
8. Brake No.1 
9. Brake No.2 

10. Brake No.3 
11. Front planetary gear 
12. Rear planetary gear 
13. Brake No.3 piston 
14. Governor 
15. Transfer control lever 
16. Input gear 
17. High-low clutch 
18. Low speed gear 

19. 2WD-4WD clutch 
20. Drive sprocket 
21. Chain 
22. Rear output shaft 
23. Front output shaft 
24. Counter gear 
25. Valve body 



21-50 AUTOMATIC TRANSMISSION - General Information 

Front cover 

Turbine 

Impeller 

Stator 

_ One-way 
clutch 

372070 

TORQUE CONVERTER 
The torque converter consists of an impeller (rear cover), turbine, 
stator, one-way clutch, front cover, and other parts. It is a non- 
maintainable assembly with a sealed construction, in which outer 
surfaces of shell (front and rear covers) are welded together. Since 
the torque converter is connected to the engine crankshaft via the 
drive plate, the shell (front cover and impeller) always rotates to- 
gether with the engine. This means that the transmission oil pump 
is also driven at the same speed as the engine by the hub welded 
at the center of the shell’s rear part. The boss provided in the front 
part of the shell is fitted into the hole located at the rear end of the 
crankshaft to support the torque converter. 

TRANSMISSION POWER TRAIN 
The transmission power train consists of three sets of multiple 
disc clutches, four sets of multiple disc brakes, three sets of one- 
way clutches, and a single-row and a double-row Simpson plane- 
tary gear set. The three sets of clutches are an element that 
controls the input to the planetary gear set, while the four sets of 
brakes and three sets of one-way clutches act to hold some of the 
elements of the planetary gear set stationary or prevent them 
from turning. An appropriate gear ratio for each driving condition 
can thus be obtained through the operation of these elements 
which select the point from which the driving force is input and 
points to be held stationary in the planetary gear set. 
The following Table “TABLE FOR OPERATION ELEMENTS AT 
EACH POSITION OF SELECTOR LEVER” shows particular ele- 
ments in action in different selector lever positions. 
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F’ ’ O Over drive planetary 
gear 

I I I Rear planetary gear 
F, F, Front planetary gear 

C,: Over drive clutch 
C,: Forward clutch 
C,: Direct clutch 
B,: Over drive brake 
B, : Brake No. 1 
B,: Brake No.2 
B,: Brake No.3 ., 
Fe: Over drive one-way clutch -‘* >i 
F,: One-way clutch No.1 G’:; ,;,, 1 ; 
F,: One-way clutch No.2 (,:.I 

372071 
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OVERDRIVE CLUTCH 

The overdrive clutch, of the multiple-disc type, is actuated when 
the shift is in a position other than the 4th speed or overdrive. It 
couples the sun gear to carrier of the overdrive on planetary gear 
set, thus imparting the input from the carrier to the forward clutch 
cylinder via the ring gear. 

FORWARD CLUTCH 

Of the multiple-disc type, the forward clutch is actuated whenever 
the vehicle is in the forward motion. It imparts the input to the ring 
gear of the rear planetary gear set via the intermediate shaft. 

DIRECT CLUTCH 

The multiple-disc direct clutch, actuated in the 3rd and 4th speeds 
and in reverse, transmits the input force to the sun gear, driving 
the pinions of the front planetary gear set. 

OVERDRIVE BRAKE 

The overdrive (OD) brake, of the multiple-disc type, is installed in 
the OD case. Actuated in the 4th speed (overdrive), the brake 
holds the sun gear of the OD planetary gear set. 

BRAKE NO.1 

The brake No.1, actuated in the 2nd speed of the “2” range, holds 
the sun gear stationary. 

BRAKE NO.2 

The brake No.2, actuated in the 2nd, 3rd, and 4th speeds of the 
“D” range and in the 2nd speed of the “2” range, holds the outer 
race of one-way clutch No.1 stationary, allowing the one-way 
clutch No.1 to act as an overrunning clutch. 
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BRAKE NO.3 
The brake No.3, operated in the “L” and “R” ranges, brakes the 
carrier of the front planetary gear set to a standstill. 

ONE-WAY CLUTCH 
The three sets of one-way clutches are of the sprag type. The 
overdrive (OD) one-way clutch is operated during gearshifting be- 
tween 3rd and 4th (OD) speeds, ensuring smooth selection be- 
tween the OD clutch and OD brake.lt is in free state when the 
carrier of the OD planetary gear set rotates clockwise and locks 
when the sun gear turns clockwise. 

The one-way clutch No.1 functions as an overrunning clutch only 
when the brake No.2 is actuated and prevents the sun gear from 
turning counterclockwise. This means that no engine braking is 
given in the 2nd speed of the “D” range. In the 2nd speed of the 
“2” range, however, engine braking is given since the brake No.1 
holds the sun gear stationary. 

The one-way clutch No.2 prevents the front planetary carrier from 
turning counterclockwise, actuated in the 1st speed. So, no en- 
gine braking is given in the 1st speed of the “D” as well as “2” 
range. Engine braking is, however, given in the “L” range in which 
the carrier is held stationary by the brake No. 3. 
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Ring gear OVERDRIVE PLANETARY GEAR 

The planetary gear, of a single-row type, consists of the sun gear, 
pinion, carrier, and ring gear. The input from the OD input shaft is 
imparted to the carrier. 
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PLANETARY GEAR SET 

This planetary gear set called the Simpson type is made up of two 
planetary gear sets, each consisting of pinions, carrier, and sun 
gear. The sun gear is connected to the direct clutch, front carrier 
to brake No.3, and the rear ring gear to forward clutch. The front 
ring gear and rear carrier are coupled to the output shaft. 
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TABLE FOR OPERATION ELEMENTS AT EACH POSITION OF SELECTOR LEVER 

REMARKS: IP=lnner Piston. OP=Outer Piston 

ielector 
3ver po- 

sition 
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N 

D 

D 

2 

L 

Clutch Brake One-way clutcm 

3D-OFF Gear Parking 

switch shift Gear Engine 

stage ratio start mecha- C2 63 
nism 

co G IP OP B0 B, B, IP OP F0 F, F2 
I I I 

- Neutral - OK 0 0 0 

- Reverse 2.703 - 0 0 0 0 0 0 

- Neutral - OK 0 

1st 2.826 - 0 0 0 0 

2nd 1.493 - 0 0 0 0 0 

3rd 1 .ooo - 0 0 0 0 0 

- ON 4th 0.688 - 0 0 0 0 

1 st 2.826 - 0 0 0 0 

2nd 1.493 - 0 0 0 0 0 

OFF 3rd 1.000 - 0 0 0 0 

1st 2.826 - 0 0 0 0 

- 2nd 1.493 - 0 0 0 0 0 0 

T L 1st 1 2.826 - 0 0 0 0 0 0 

POWER FLOW 

The following is the description of the element operation and the power transmission at each gear shift stage. As 
for the element operation at each gear shift stage, it is summarized on the above table. 

Brake No.1 
6) 

ront planetary gear 
clutch (FJ gear clutch No.2 

(F,) 
372071 

planetary gear 
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First in “D” range 

When the vehicle speed is relatively low with a greater throttle 
valve opening angle, which requires a greater acceleration, the OD 
clutch (C,), OD one-way clutch (F,), forward clutch (C,), and one- 
way clutch No.2 (F,) operate to shift gears into the 1st speed 
position, the output shaft turning clockwise at a gear ratio of 
2.826. 
In the forward (excluding 4th speed of ‘ID” range) and reverse 
ranges, Co and F, are actuated to transmit the input to the forward 
clutch cylinder via the OD input shaft. As Co and F, are actuated, 
the OD planetary carrier and sun gear are locked together to rotate 
bodily. This causes the turning force of the OD input shaft to be 
transmitted to the planetary carrier, allowing the carrier to rotate 
clockwise together with the sun gear, thus holding the pinion to a 
standstill.Now, the entire planetary gear set rotates bodily, which 
couples the OD input shaft directly to the forward clutch cylinder 
to allow them to rotate clockwise. 
In the 1st speed, C, is also actuated allowing the turning force of 
forward clutch cylinder to be transmitted via the intermediate gear 
to the rear planetary carrier (output shaft), which turns the carrier 
clockwise. The sun gear (rotating counterclockwise) in mesh with 
the pinion of the rear planetary gear set, on the other hand, tends 
to turn the front planetary carrier counterclockwise; however, F, 
acts to prevent the carrier from rotating, hence the turning force in 
the clockwise direction is transmitted to the output shaft. 
Though acting to prevent the front planetary carrier from rotating 
counterclockwise, F2 is driven from the axle shaft end during en- 
gine braking, thus allowing its outer race to rotate in the direction 
to free the clutch. Hence, no engine braking. This also applies 
when the shift is in the 1 st speed of “2” range. F, functions in the 
same manner in the 2nd speed of “D” range. 
In the “L” range, the brake No.3 (B,) is actuated to hold the front 
planetary carrier stationary, thus providing engine braking. 

6, (“L” range only) 

output 

“D” or “2” Range-1st 

Input 

“D” Range-1st 

“L” Range-1st 

2.826 F’, 1.000 
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Second in “D” range 

As the vehicle speed is accelerated from the 1 st speed, the brake 
No.2 (B2) is actuated to shift into the 2nd gear, allowing the output 
shaft to rotate clockwise at a gear ratio of 1.493. The OD planetary 
gear set operates in the same way as in the 1st speed. In 2nd 
speed, C, is actuated, which causes the turning force of forward 
clutch cylinder to be transmitted, via the intermediate shaft and 
rear planetary ring gear to the pinion. Then, the sun gear, which is 
in mesh with the pinion, receives a turning force in the counter- 
clockwise direction; however, since F,, activated by BP, prevents 
the sun gear from rotating, the pinion moves around the sun 
gear.This motion causes the carrier to rotate, transmitting a rotat- 
ing force in the clockwise direction to the output shaft. No rotating 
force is transmitted to the front planetary gear as the sun gear 
does not turn. In the 2nd speed of “2” range, the brake No.1 (B,) 
is actuated to hold the sun gear stationary, thus providing engine 
braking. 

“D” or “2” RANGE-2nd 
(“2” range only) 

“D” RANGE-2nd 

“2” RANGE-2nd 

372076 

372077 

372078 
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Third in “D” range 

As the vehicle is further accelerated, the direct clutch (C,) comes 
into play to shift into the 3rd speed. In 3rd speed, both C, and C2 
operate, allowing the intermediate shaft and sun gear to rotate in 
the same direction. So, the pinion is locked causing the entire 
planetary gear set to rotate bodily. This couples the input shaft to 
the output shaft directly giving a l-to-l gearing. 

c, c2 82 “D” RANGE-3rd 

Input 
Output 

372079 

Fourth (overdrive) in “D” range 

When the vehicle is further accelerated with the OD-OFF switch 
turned ON, the OD clutch (C,) is released and, at the same time, 
the OD brake (B,) is actuated to shift into the 4th speed, allowing 
the output shaft to rotate in the clockwise direction at a ratio of 
0.688. 
In this gear position, B, holds the OD sun gear stationary. The 
rotating force of the OD input shaft is therefore transmitted via the 
OD planetary gear pinion to the ring gear and the forward clutch 
cylinder, which is accelerated in reference to the OD input shaft, 
rotates clockwise. The rotating force of the forward clutch cylinder 
is transmitted to the output shaft in the same way as in the 3rd 
speed of “D” ranae. 

“D” RANGE-4th 

_ 

Bo c, c* B, - 

lnpu 

372081 

372082 
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Reverse 
When the shift is in reverse gear, the OD clutch (C,), OD one-way 
clutch (F,), direct clutch (C,), and brake No.3 (B,) are actuated and 
the rear output shaft rotates counterclockwise at a ratio of 2.703. 
The operation of the OD planetary gear set is the same as in the 
1st speed of “D” range. 
Since C, is activated, the rotating force of the input shaft is trans- 
mitted to the front planetary gear pinion via the sun gear. As the 
front planetary carrier is held stationary by BB, the rotating force of 
the sun gear is transmitted to the ring gear via pinion, turning the 
output shaft in the counterclockwise direction. 

REVERSE CO G 
I 

b 
I I 

utput 

Carrier fixed 1.000 
372083 

372084 



21-60 AUTOMATIC TRANSMISSION - General Information 

SELECT PAlTERN 

Select pattern refers to the indication of transmission positions to 
be manually selected by the driver. This transmission is provided 
with six positions; P-R-N-D-2-L. 
The following text explains the function of each position selected. 
P-Parking 

All elements do not operate at all, and the engine output is not 
transmitted to the output shaft. 
The output shaft is mechanically locked and the vehicle does 
not move either in the forward or reverse direction. 
The engine can be started. 

R-Reverse 
The vehicle is in the reverse range. 
The engine cannot be started. 

N-Neutral 
The engine output is not transmitted to the output shaft as in 
the case of “P”. 
The engine can be started. 

D-Drive 
Corresponding to the degree that the accelerator pedal is 
pressed down (throttle valve opening angles) and vehicle 
speed, “D” automatically shifts between the four forward 
speeds, or three forward speeds when the OD-OFF switch is 
in OFF position. 
The automatic shifting is performed according to the shift pat- 
tern shown on P.21-61. 
The vehicle is started with the gear in first speed position. 
Kickdown refers downshifting accomplished when the accel- 
erator pedal is depressed while the vehicle is in motion in 2nd. 
3rd. or 4th speed. In the shift pattern, it occurs when the load 
exceeds the downshift point. 
This function is useful when the driver is accelerating to pass 
another vehicle. 
No engine braking is given when the shift is in 1st speed. 

2-Second 
The “2” automatically shifts between the 1 st and 2nd speeds, 
and no shifting into 3rd will be performed. 
The vehicle is started with the gear in 1st speed position. 
When the “2” range is selected while the vehicle is in motion 
in the 3rd or 4th speed of “D” range, gear is downshifted to 
2nd or 3rd speed as the vehicle speed reaches predetermined 
levels. 
As in the case of “D” range, no engine braking is given when 
the shift is in 1st speed position. 

L-Lockup 
While “L” performs downshifting from 2nd to 1st. it does not 
shift into high, from 1st to 2nd or to 3rd. This is what we call 
the “1st gear holding”. 
The vehicle is started with the gear in 1st speed position, 
when the engine braking is given. 
If the “L” range is selected while the vehicle is in motion in 
“D” or “2” range, downshifting from 4th to 3rd, 3rd to 2nd. or 
2nd to 1st is performed as the vehicle reaches the respective 
speeds predetermined for each gear. 

1 STB Revision 
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Low coast 
modulator pressure 
(from modulator 

In “L” range 

When the governor pressure is greater than the combined down- 
ward pressure of throttle pressure and spring tension, the l-2 shift 
valve is pushed up, opening the circuit to B, to set the 2nd speed. 
Hysteresis (difference in vehicle speed) of the shift timing be- 
tween 1st and 2nd speed occurs when the land #2 closes the 
passage to throttle pressure as the l-2 shift valve is pushed down 
in 2nd speed. In other words, the closed throttle pressure circuit 
provides for a downshift to 1st speed taking place involving only 
the spring tension and governor pressure. Hence, a downshift at 
a constant vehicle speed. 
Kickdown is provided when the detent pressure from the ki- 
ckdown valve is applied to the top of 1-2 shift valve (land #l) to 
push down the valve. 

With the shift in “L” range, the low- coast modulator pressure is 
applied to the low-coast shift valve, keeping the low-coast shift 
valve and l-2 shift valve down. This sets the 1 st speed and no 
upshift to 2nd will not take place. The low- coast shift valve also 
opens the circuit to brake No.3 (B,), thus providing for engine 
braking. 
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2-3 Shift Valve 
The 2-3 shift valve automatically selects between the 2nd and 3rd 
speed according to the governor and throttle pressure. The throt- 
tle pressure is applied to the top of 2-3 shift valve (land #l), which 
forms, together with the spring tension, a downward pressure to 
the valve. 
Applied to the bottom of the valve is the upward governor pres- 
sure. When the governor pressure is smaller than the combined 
force of the throttle pressure and spring tension, the valve is 
pushed down, closing the circuit to the direct clutch (C,) to set the 
2nd speed. 

When the governor pressure is greater than the downward pres- 
sure of throttle pressure and spring tension, the valve is pushed 
up, opening the circuit to C2 to set the 3rd speed 
The difference in vehicle speed at the point at which the gear shift 
occurs when changing up from 2nd to 3rd and down from 3rd to 
2nd (Hysteresis) is due to the difference in areas of the valve to 
which governor pressure is applied. The area in downshift (land 
#4) is greater than that (land #3) in upshift and downshift takes 
place at a lower speed (governor pressure). 
Kickdown is provided when the detent pressure from the ki- 
ckdown valve is applied to the valve, pushing it down. 
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ln “2” and ‘IL” range, the line pressure from the manUal Vak3 iS 
applied to the intermediate shift valve, keeping the intermediate 
shift valve as well as 2-3 shift valve down. 
This sets the 2nd speed and no upshift will not take place. The 
intermediate low-coast shift valve also opens the circuit to brake 
No.1 (B,), allowing for engine braking. 

3-4 Shift Valve 
The 3-4 shift valve automatically selects between the 3rd and 4th 
(OD) speed according to the governor and throttle pressure. 
The throttle pressure is applied to the top of the 3-4 shift valve and 
line pressure to the middle part of the valve. These form a down- 
ward pressure applied to the valve, together with the spring ten- 
sion. Applied to the bottom of the valve is the upward governor 
pressure. When the upward governor pressure is smaller than the 
combined downward pressure of throttle pressure, line pressure, 
and spring tension, the valve is pushed down opening the circuit 
to the OD clutch and, at the same time, releasing the circuit to OD 
brake to set the 3rd speed. 
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When the governor pressure is greater than the downward com- 
bined pressure, the valve is pushed up opening the circuit to OD 
brake to set the 4th speed. 

To C, 

To B, 
Governor 
pressure 

Hysteresis (difference in vehicle speed) of the shift timing be- 
tween 3rd and 4th speed occurs because of the following reason. 
In 4th speed, since no line pressure is applied, the area of land in 
downshift (#4) is greater than that in upshift (#3) and downshift 
takes place at a lower speed (governor pressure). 

In case of high 
governor pressure 

I I 
Line t 
pressure 355071 

Line pressure Throttle pressure 

(When OD-OFF 
switch is in 

And in “2” 

_ Third coast 
shift valve 

I <I:‘.IY - To C, 

To B, 

In case of OD-OFF 
switch OFF pressure I 355072 

l-1 

When the OD-OFF switch is in the OFF position, the solenoid 
valve is also OFF closing the drain circuit of the OD solenoid valve. 
This causes the line pressure to be applied to the third coast shift 
valve, pushing down the third coast shift valve and 3-4 shift valve, 
hence no upshift to 4th speed taking place. 
In “2” and “L” range, the line pressure from manual valve is 
applied to the third coast shift valve. 
Kickdown is provided when the detent pressure from the ki- 
ckdown valve is applied to the third coast shift valve and 3-4 shift 
valve, pushing the 3-4 shift valve down. 

Cut-Back Valve 

The cut-back valve regulates the cut-back pressure which provides 
the throttle valve with the effects of vehicle speed. It applies the 
cut-back pressure to the throttle valve to reduce the throttle pres- 
sure. It also applies the throttle pressure to the primary regulator 
valve to reduce the line pressure. By so doing, it helps eliminate 
the power loss caused by the oil pump. When the governor pres- 
sure is applied to the top of valve, it causes the valve to be pushed 
down. This opens the circuit from the throttle valve causing the 
throttle pressure to be applied to push up the valve because of the 
difference in valve diameters. The cut-back pressure is the pres- 
sure when this upward pressure balances with the downward 
pressure of the governor pressure. While the throttle pressure 
remains low, there is no force involved to push up the valve and 
the circuit from the throttle valve is always open. So, the throttle 
pressure is applied as the cut-back pressure. 
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Line A B Line pressure 
pressure (from manual valve) 
(from 2-3 
shift valve) 

In “R” range 
355063 

In “D” range and 3rd speed 355064 

FEZsure N+driving 

To intermedlate 
shift valve 

In “2” range and 2nd speed 355074 

Reverse Clutch Sequence Valve 

The reverse clutch sequence valve, acting to dampen shocks gen- 
erated when the gear is shifted into “I?” range, is controlled by the 
line pressure applied to the inner piston of direct clutch (C,). With 
the shift in “R” range, the line pressure is applied both to the 
circuits A and B; however, since the circuit B does not open 
before the pressure A being applied to this valve, i.e. the line 
pressure applied to the inner piston, overcomes the spring ten- 
sion, the outer piston operates with a lag behind the inner piston. 
With the shift in 3rd speed in “D” range, the circuit B is closed by 
the manual valve, allowing only the inner piston to apply pressure. 
At the time, the circuit B acts to release hydraulic pressure to be 
applied to the outer piston. 

D-2 Down Timing Valve 

The D-2 down timing valve ensures that engine braking is given 
mildly when the select lever is shifted into the “2” range during 
4th speed (OD) mode. Gear is shifted from OD to 3rd and to 2nd. 
instead of directly from OD into 2nd. 
While the vehicle is in motion in 4th speed, this valve is located on 
the top end. When gear is shifted into “2” range, the line pressure 
from the manual valve pushes down the 3-4 shift valve setting the 
3rd speed. At the same time, the line pressure is also applied to 
the top of D-2 down timing valve, pushing the valve down because 
of the difference in land diameters (#1=#2>#3). This opens the 
circuit to the intermediate shift valve, allowing the line pressure to ‘( 
be applied to push down the 2-3 shift valve, thus setting the 2nd 
speed. 
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3-4 shift valve 

GOVERNOR 

Installed on the output shaft, the governor counterbalances the 
line pressure from the primary regulator valve with the centrifugal 
force applied to the governor weights, thus providing the governor 
pressure in proportion to the output-shaft speed, or the vehicle 
speed. As the output shaft rotates, the governor weights, shaft, 
valve, and spring move bodily outward, allowing the line pressure, 
which has been blocked off by the governor valve, to enter the 
governor valve. This causes the governor valve to move inward 
cutting off the line pressure. The governor pressure thus refers to 
the one produced when the outward force of the governor weight 
centrifugal force and spring tension balances with the inward pres- 
sure applied to the governor valve by the line pressure. 
As the output-shaft speed further increases, the governor weights 
and shaft are blocked by the governor body. After that, the gov- 
ernor pressure is obtained when the centrifugal force of the gov- 
ernor valve balances with the spring tension. 

ACCUMULATOR 

Accumulators are provided for C,, C,, and B,, respectively, to 
dampen shocks when each is actuated. 
The area of the pressure receiving side of the accumulator piston 
is made greater than that of the back pressure side. The line 
pressure is always applied to the back pressure side, keeping the 
piston in up position. When the circuit to the pressure receiving 
side opens causing the line pressure to be applied to the piston, 
the piston is slowly pushed downward, thus dampening shocks 
when each device is operated. 

FOURTH (OD) CONTROL SYSTEM 

A solenoid valve is used to electrically select the hydraulic circuit 
to shift into the 4th speed. When the OD-OFF switch on the select 
lever is turned ON, the OD solenoid is energized to select a circuit 
to set the 4th speed. 
When the OD-OFF switch is turned OFF, the OD-OFF indicator on 
the meter panel comes on. 

OD-OFF Switch 

The OD-OFF switch is located on the select lever on the driver’s 
seat. It turns ON or OFF the OD solenoid valve to control the shift 
into 4th speed (OD). 
When this switch is turned ON, the OD solenoid is energized to 
turn ON the solenoid valve, allowing for shift into 4th speed. When 
the switch is OFF, the solenoid valve is OFF and no shift into 4th 
speed takes place. 
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355018 

OD Solenoid Valve 

The OD solenoid valve, installed to the left of the transmission 
case, turns ON or OFF by the operation of the OD-OFF switch to 
select the hydraulic circuit. When the solenoid valve turns ON, the 
plunger is pulled, releasing the line pressure to be applied to the 
third coast shift valve. This positions the third coast shift valve in 
the up side, allowing shift into 4th speed. When the solenoid valve 
is OFF, the plunger is pushed down by spring tension, closing the 
release circuit, which causes the line pressure to be applied to the 
third coast shift valve. This causes the third coast shift valve and 
3-4 shift valve to be pushed down, and no shift into 4th speed 
takes place. 



21-74 AUTOMATIC TRANSMISSION - General Information 

N (Neutral) 
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P (Parking) 
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D-K/D (DRIVE KICK DOWN) 
4TH + 3RD 

l-l 
L 
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2 (SECOND 2ND) 

I 
1 
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R (REVERSE) 

- 
I 
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TRANSFER A 2? 

22 21 20 19 18 17 

1. Control lever assembly 
2. Input gear 
3. Output shaft 
4. Adapter 

33 34 35 32 
\I I \ 

5. Counter gear shaft 
6. Counter gear 
7. Transfer case 
8. Dust seal guard 
9. Chain 

10. Front output shaft 
11. Cover 
12. Rear output shaft 
13. Dust seal guard 10 

\ dv’/ 

14. Rear cover 
15. Chain cover 
16. Drive sprocket 
17. Clutch hub (2-4WD) 22. Control housing 27. Shift rail (2-4WD) 32. Shift rail (H-L) 
18. Clutch sleeve (2-4WD) 23. Control lever 28. Control finger 33. Shift fork (H-L) 
19. Low speed gear 24. Control sleeve 29. Set screw 34. Control housing cover 

148001 
20. Clutch hub (for H-L) 25. Control shaft 30. Shift fork (2-4WD) 35. Vent plug 148002 
21. Clutch sleeve (for H-L) 26. Shift lug (2-4WD) 31. Oil guide 36. Select plunger 148003 

148004 
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ZWD-H 
Sleeve for H-L changeover 

14ACl40 

4WD-H Sleeve for H-L Sleeve for 2WD-4WD 
changeover changeover 

1.000 

-- 
3 \ 

To rear 
wheels 

4WD-L Sleeve for H-L Sleeve for 2WD4WD 
changeover changeover 

POWER FLOW 
ZWD-H 
When the H-L selector sleeve is shifted forward and engaged with 
the clutch gear of input gear, the input gear is directly coupled to 
the rear output shaft, thus transmitting power to the rear wheels. 
This is the power transmission of 2WD-H, which involves no other 
gears, making for quiet driving. 

4WD-H 

When the 2WD-4WD selector sleeve is shifted to the rear and in 
mesh with the clutch gear of the drive sprocket, power is trans- 
mitted from the drive sprocket to the front output shaft via the 
chain, thus driving the front wheels. 
If the H-L selector sleeve is in the forward position at the time, the 
mode is 4WD-H. 

4WD-L 

When the H-L selector sleeve is shifted toward rear, power is 
imparted from the input gear to counter gear and to low speed 
gear and the rear and front wheels are driven by the rear and front 
output shaft, respectively. This mode is 4WD-L. 
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TRANSFER CONTROL MECHANISM 

The transfer control mechanism employs the floor shift control as 
in manual transmission model. As shown below, the mechanism 
uses the control lever, shift rails, shift forks, and related parts to 
provide a direct-change control. The only difference from that of 
the manual transmission models is the control lever. With the 
introduction of four- speed automatic transmission model, the po- 
sition of the transfer has to be moved backward as compared with 
the conventional manual transmission-4WD model. To locate the 
control lever in the same position as before, the control sleeve and 
shaft are used and, as a result, the lever is now located ahead the 
transfer. 

H-L Shift Mechanism 

A shift fork with .a shift lug is used to directly operate the H-L 
selector clutch sleeve according to the movement of the control 
finger interlocking the control lever. 
The shift rail is secured to the shift fork with a spring pin. Provided 
on the rear end of rail are the dents for interlock, poppet, and 4WD 
indicator light switch ON-OFF. 

u / Control lever 

Control shaft Set 
Control sleeve 

Shift fork (H-L) 

Shift rail (H-L) 

Front 

’ Select plunger \ 
Shift lug 

Shift rail (24WD) 

Shift fork (2-4WD) 

Switch B’ 

Switch A 

’ Spring 

Poppet ball 
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Drive sprocket 

(24WD) 144045 

144046 

Select spring 

In case of 
4WD-H 

In case of 
4WD-L 

144047 

2WD-4WD Shift Mechanism 

In the 2WD-4WD shift mechanism, the shift lug and shift fork are 
separate. The shift lug is fastened to the shift rail with a spring pin, 
while the shift fork is not secured but can slide over the shift rail, 
which ensures smooth shifting from 4WD-H into 2WD-H. 

When shifting into 2WD-H while the vehicle is in motion in 4WD-H 
mode, the clutch hub and drive sprocket clutch gear tend to en- 
counter torque in the rotating direction, impeding the clutch 
sleeve’s sliding motion. In such cases, the shift rail is first shifted 
to the 2WD-H position, the shift fork and clutch sleeve being in the 
4WD position. 

As the vehicle receives road shocks and as torque fluctuates, and 
when the clutch sleeve gets loose on the clutch hub and drive 
sprocket, the shift fork is shifted by the spring force into 2WD 
position, allowing the clutch sleeve to be off drive sprocket clutch 
gear, thus setting 2WD mode. 

Select Plunger 

The select plunger and select spring push the control finger tightly 
against the H-L shift fork when the control lever is in the 4WD-H 
position, thereby preventing the lever from oscillating or coming 
off position. They also provides a resistance when shifting into 
2WD-H. 



AUTOMATIC TRANSMISSION - General Information 21-89 

Switch A 

1 I 

Switch A L 
ON 

OFF 

144048 
144049 

4WD Indicator Light Switch 

There are two switches installed that control the 4WD indicator 
light which tells the driver that the vehicle is in 4WD mode. 
When shift is mode from 2WD-H to 4WD-H or between 4WD-H 
and 4WD-L, the 4WD indicator light comes on. When shifting from 
4WD-H to 4WD-L, or vice versa, the switch B causes the light to 
go off in the mid shift motion, allowing the driver to know that a 
selection has been completed. 
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SPECIFICATIONS 
GENERAL SPECIFICATIONS 

Items 

Automatic transmission and transfer case model 

Torque converter 

We 

Stall torque ratio 

One-way clutch 

Transmission 

Type 

Control elements 

Clutch 

Brake 

One-way clutch 

Gear ratios 

1st gear 

2nd gear 

3rd gear 

4th gear 

Reverse 

Shift control method 

Select pattern 

Oil pump 

Type 
Drive system 

Hydraulic control system 

Oil-cooling system 

Transfer 

Type 

Shift control method 

Shift ratios 

LOW 

HIGH 

Speedometer gear ratio 

t  

L 

1 

! 

I 
! 

I 

I 
, 

( 

I 

I 

I 

I 

I 
( 

I 

NZlCA- 

~~ 
(Ml48 

Specifications 

1 elements, 1 -step 2-phase system’ 

I .96 

jprag type 

-orward 4 gears, reverse 1 gear, single-line planetary 
Jear and Simpson planetary gear 

Vlultiple disc type 3 pairs 

vlultiple disc tyep 4 pairs 

Sprag type 3 pairs 

2.826 

1.493 

1.000 

3.688 

2.703 

Floor shift type 

V-N-D-2-L and overdrive switch 

Sear type 

Directly coupled to engine via torque converter 

Throttle opening and vehicle speed detection 

4ir-cooled system + water-cooled system oil cooler 
lsecondary cooling method) 

4lwaysengaged type 

Single-lever floor-shift type 

1.944 

1 .ooo 

2618 
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TRANSMISSION NUMBER MARKING POSITION AND DESIGNATION 

21-91 

7 

J-&--j 
Transmission number 148013 

1 

1 Serial number per month1 

Fixed number 
(Mitsubishi exclusive head number) 

-1 Classification of type ] 
N: AW372 

1 Manufacturing month 1 

A: January 

v: April 

4 
I  
1 

M : December 

B Manutacturlng year I 

87: 1987 
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SERVICE SPECIFICATIONS NZlCB-- 

Items Specifications 

Standard value 

Stall speed rpm 
Governor pressure kPa (psi) 

1000 rpm 

2000 rpm 

3200 rpm 

Line pressure kPa (psi) 

“D” range 

When idling 

During stall 

“R” range 

When idling 

During stall 

Input shaft end play mm (in.) 

Overdrive brake clearance mm (in.) 

Overdrive clutch return spring 

Free length mm (in.) 

Overdrive brake return spring 

Free length mm (in.) 

Sleeve and selector lever clearance 

Transfer 

H-L clutch hub end play mm (in.) 

Input gear bearing end play mm (in.) 

Input gear end play mm (in.) 

Limit 

Overdrive clutch return spring 

Free length mm (in.) 

Overdrive brake return spring 

Free length mm (in.) 

2 100-2400 

138-l 66 (20-24) 

246-284 (36-41) 

402-460 (59-66) 

452-529 (66-76) 

991-1166(144-169) 

687-804 (100-l 16) 

1471-1863 (214-270) 

0.3-0.9 (.012-,035) 

0.35-I .6 (.0143-,062) 

14.9(.587) 

16.1 (.634) 

15.2-15.9 (.60-.62) 

O-0.08 (O-.003) 

O-0.06 (O-.002) 

O-0.06 (O-.002) 

14.5 (.571) 

15.7(.618) 
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TORQUE SPECIFICATIONS NZlCC- 

Items 

Transmission 

Converter housing installation bolt 

10 mm (.39 in.) dia. bolt 

12 mm (.47 in.) dia. bolt 

Oil assembly installation bolt pump 

Oil pump body and cover-tightening bolt 

Center support installation bolt 

Adapter installation bolt 

Cover plate installation screw 

All bolts of valve body 

Throttle cam installation bolt 

Valve body assembly installation bolt 

Oil screen installation bolt 

Parking cam plate installation bolt 

Oil installation bolt pan 

Union 

Elbow connector 

Plug (for hydraulic test) 

Oil drain plug pan 

Overdrive solenoid valve installation bolt 

Plug 

Manual lever installation nut 

Transmission control rod (B) to pin 

Cross shaft bracket (A) to body 

Transmission control arm to bracket 

Transmission oil cooler eye bolts 

Oil filler tube to transmission 

Rear propeller shaft to rear differential 

Front exhaust pipe mounting bolt 

Bell housing cover to transmission 

No. 2 crossmember to body 

Rear engine support member to body 

No. 2 crossmember to transmission 

Transmission to starter motor 

Transmission to engine A, B 

D 

Torque converter to drive plate 

Selector handle mounting screw 

Transmission oil cooler tube flare nut 

Nm ft.lbs. 

27-42 20-30 

48-68 35-49 

18-25 13-18 

6-9 4.3-6.5 

24-28 17-20 

27-42 20-30 

6-9 4.3-6.5 

5-6 3.6-4.3 

6-9 4.3-6.5 

8-12 5.8-9 

5-6 3.6-4.3 

6-9 4.3-6.5 

4-5 2.9-3.6 

20-30 14-22 

20-30 14-22 

6-9 4.3-6.5 

18-23 13-17 

IO-16 7-12 

IO-16 7-12 

14-18 IO-13 

IO-13 7-9 

IO-13 7-9 

18-24 13-17 

30-35 22-25 

20-27 14-20 

50-60 36-43 

20-30 15-22 

IO-12 7-9 

55-75 40-54 

IO-13 7-9 

18-25 13-18 

43-55 31-40 

43-55 31-40 

20-27 14-20 

35-42 25-30 

2 0.4 

40-50 29-36 
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NPlCC- 

Items 

ransfer 

Transfer case installation bolt 

Transfer case installation nut 

Chain cover bolt 

Side cover bolt 

Rear cover bolt 

Cover bolt 

Control housing bolt 

Oil filler plug 

Drain plug 

Select plug 

Locking plate bolt 

Rear output shaft lock nut 

Speedometer sleeve clamp bolt 

Seal plug 

4WD switch 

Control shaft set screw 

Control lever assembly to control housing 

Front propeller shaft to front differential 

Transfer mounting bracket to transfer 

Transfer mounting bracket to pipe 

Nm ft.lbs. 

30-42 

30-42 

31-42 

8-10 

15-22 

15-22 

15-22 

30-35 

30-35 

30-35 

15-22 

100-I 30 

1.5-2.2 

30-42 

30 

8-10 

8-10 

50-60 

18-25 

30-42 

22-30 

;!2-30 

22-30 

5.8-7 

1 I-16 

11-16 

11-16 

22-25 

22-25 

;!2-25 

11-16 

72-94 

1 .I-1.6 

22-30 

22 

5.8-7 

5.8-7 

36-43 

13-18 

22-29 



TIC TRANSMISSION - SDecifications 

LUBRICANTS NZlCD-- 

Items 

Automatic transmission fluid 

Transfer oil 

Propeller shaft oil seal lip 

Transmission control sliding 
part 

Transfer control lever 
assembly O-ring 

Specified lubricants Quantity 

Automatic transmission fluid “DEXRON 
I I” type 

MOPAR Hypoid Gear Oil Part No. 
3744994 or equivalent 

MOPAR Multi-Mileage lubricant Part No. 
2525035 or equivalent 

MOPAR Multi-Mileage Lubricant Part 
No. 2525035 or equivalent 

MOPAR Hypoid Gear Oil Part No. 
3744994 or equivalent 

Approx. 7.2 lit. (15.2 U.S. pints, 12.7 Imp. 
pints) 

Approx. 2.2 lit. (4.7 U.S. pints, 3.9 Imp. 
pints) 

Small quantity 

Small quantity 

Small quantity 

SEALANTS AND ADHESIVES NZlCE-- ’ 

Items 

Oil pump installation bolt (threads) 

Adaptor gasket (both sides) 

Air breather (press-in crrcumference) 

Chain cover gasket (both sides) 

Rear cover gasket (both sides) 

Cover gasket (both sides) 

Control housing gasket (cover side 
surface only) 

Bolt (threads) 

Speedometer cable grommet 

Specified sealants and adhesives Quantity 

SH 780 (TORAY SILICONE) as required 

MOPAR Part No. 4318025 or equivalent as required 

MOPAR Part No. 4318025 or equivalent as required 

MOPAR Part No. 4318025 or equivalent as required 

MOPAR Part No. 4318025 or equivalent as required 

MOPAR Part No. 4318025 or equivalent as required 

MOPAR Part No. 4318025 or equivalent as required 

3M Adhesive Nut Locking 4171 or as required 
equivalent 

MOPAR Part No. 4318025 or equivalent as required 
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SPECIAL TOOLS NZlDA- 

Stopper 
;embly of oil pump 

(includes MD9983311 
Oil pressure gage 

nstallation of oil pump 
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Tool (Number and name) 

MD99821 0 
Bolt 

MD99821 1 
Retainer 

Use 

Disassembly and 
assembly of No. 3 brake 
spring 

Disassembly and 
assembly of No. 3 brake 
spring 

Tool (Number and name) 

MD998353 
Torque driver set 

Use 

Tightening of valve body 
screw 
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SHQOTING N21 EBAE 

GENERAL 
Automatic transmission malfunctions may be caused by the fol- 
lowing conditions: 

(1) Improper maintenance and adjustment 
(2) Mechanical malfunctions 
(3) Hydraulic malfunctions 
(4) Poor engine performance 
Troubleshooting in the event of any such malfunctions should 
begin by checking fluid level, ATF condition, manual linkage ad- 
justment, throttle control cable adjustment and other conditions 
whose deviation from standards can be readily known. 
Then, road test shall be performed to determine whether or not 
the problem has been corrected or more diagnosis is necessary. If 
the problem still persists after these tests and corrections, hydrau- 
lic tests should be performed for further troubleshooting. 

. 

FLUID LEVEL AND ATF CONDITION 
COLD upper HOT upper 

COLD lowelCrnif 
limit 

HOT lower 
limit limit 

v ” 
COLD HOT 

(1) Place the vehicle on a level surface. 
(2) Before removing the dipstick, wipe all dirt from area around 

the dipstick. 
(3) With the selector lever in the “P” position and the parking 

brake applied, start the engine. 
(4) The engine should be running at idle and the transmission 

should be warmed up sufficiently. 
(5) Move the selector lever through all positions to fill the torque 

372029 
converter and hydraulic circuit with fluid. Then, place the lever 
in the “N” or “P” position. 

(6) Check to see that the fluid level is within the range between 
“COLD” upper limit and the “HOT” lower limit on the dipstick. 
It the fluid level is low, top up until the level rises to within the 
range between the “HOT” lower and upper limits. 

Low fluid level can allow the oil pump to take in air together with 
fluid, leading to various troubles. Air trapped in hydraulic circuit 
forms bubbles which make the fluid spongy. This loweres pres- 
sure and slows down pressure buildup. 
If the transmission has too much fluid, gears churn up foam and 
cause same conditions as when the fluid level is low, resulting in 
premature deterioration of ATF. In either case, air bubbles can 
cause overheating and fluid oxidation and varnishing, which can 
interfere with normal valve, clutch and servo operation. Foaming 
can also result in fluid escaping from the transmission vent where 
it may be mistaken for a fluid leak. 
Along with the fluid level, it is equally important to check condition 
of fluid. When fluid smells burned, it is contaminated with metal 
bushing or friction material particles and hence a complete over- 
haul of the transmission is needed. Be sure to examine fluid on the 
dipstick closely. 
After fluid has been checked, insert the dipstick until it is seated 
fully to seal out water and dirt. 
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TORQUE SPECIFICATIONS NZlCC- 

Items 

Transmission 

Converter housing installation bolt 

10 mm (.39 in.) dia. bolt 

12 mm (.47 in.) dia. bolt 

Oil assembly installation bolt pump 

Oil pump body and cover-tightening bolt 

Center support installation bolt 

Adapter installation bolt 

Cover plate installation screw 

All bolts of valve body 

Throttle cam installation bolt 

Valve body assembly installation bolt 

Oil screen installation bolt 

Parking cam plate installation bolt 

Oil installation bolt pan 

Union 

Elbow connector 

Plug (for hydraulic test) 

Oil drain plug pan 

Overdrive solenoid valve installation bolt 

Plug 
Manual lever installation nut 

Transmission control rod(B) to pin 

Cross shaft bracket (A) to body 

Transmission control arm to bracket 

Transmission oil cooler bolts eye 

Oil filler tube to transmission 

Rear propeller shaft to rear differential 

Front exhaust pipe mounting bolt 

Bell housing cover to transmission 

No. 2 crossmember to body 

Rear engine support member to body 

No. 2 crossmember to transmission 

Transmission to starter motor 

Transmission to engine A, B 

D 

Torque converter to drive plate 

Selector handle mounting screw 

Transmission oil cooler tube flare nut 

Nm ft.lbs. 

27-42 20-30 

48-68 35-49 

18-25 13-18 

6-9 4.3-6.5 

24-28 17-20 

2742 20-30 

6-9 4.3-6.5 

5-6 3.64.3 

6-9 4.3-6.5 

8-12 5.8-9 

5-6 3.6-4.3 

6-9 4.3-6.5 

4-5 2.9-3.6 

20-30 14-22 

20-30 14-22 

6-9 4.3-6.5 

18-23 13-17 

IO-16 7-12 

IO-16 7-12 

14-18 IO-13 

IO-13 7-9 

IO-13 7-9 

18-24 13-17 

30-35 22-25 

20-27 14-20 

50-60 36-43 

20-30 15-22 

IO-12 7-9 

55-75 40-54 

IO-13 7-9 

18-25 13-18 

43-55 31-40 

43-55 31-40 

20-27 14-20 

35-42 25-30 

2 0.4 

40-50 29-36 

) STB Revision 
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NZlCC-- 

Items Nm ftlbs. 

Transfer 

Transfer case installation bolt 

Transfer case installation nut 

Chain cover bolt 

Side cover bolt 

Rear cover bolt 

Cover bolt 

Control housing bolt 

Oil filler plug 

Drain plug 

Select plug 
Locking plate bolt 

Rear output shaft lock nut 
Speedometer sleeve clamp bolt 

Seal plug 

4WD switch 

Control shaft set screw 

Control lever assembly to control housing 

Front propeller shaft to front differential 
Transfer mounting bracket to transfer 

Transfer mounting bracket to pipe 

3042 22-30 

30-42 22-30 

3142 22-30 

8-10 5.8-7 

15-22 11-16 

15-22 11-16 

15-22 11-16 

30-35 22-25 

30-35 22-25 

30-35 22;25 

15-22 11-16 

100-l 30 72-94 

1.5-2.2 1.1-1.6 

3042 22-30 

30 22 

8-10 5.8-7 

8-10 5.8-7 

50-60 3643 

18-25 13-18 

30-42 22-29 
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LUBRICANTS NZlCD-- 

Items 

Automatic transmission fluid 

Transfer oil 

Propeller shaft oil seal lip 

Transmission control sliding part 

Transfer control lever assembly O-ring 

Specified lubricants Quantity 

Automatic transmission fluid “DEXRON II” type Approx. 7.2 lit. (15.2 U.S. 
pints, 12.7 Imp. pints) 

Hypoid gear oil API classification GL-4 or higher Approx. 2.2 lit. (4.7 U.S. 
SAE viscosity No. 80W or 75W-85W pints, 3.9 Imp. pints) 

Multipurpose grease SAE J310, NLGI No. 2 Small quantity 

Multipurpose grease SAE J310, NLGI No. 2 Small quantity 

Hypoid gear oil API classification GL-4 or higher Small quantity 
SAE viscosity No. 8OW. 75W-85W 

SEALANTS AND ADHESIVES NPlCE- 

Items 

Oil pump installation bolt (threads) 

Adaptor gasket (both sides) 

Air breather (press-in circumference) 

Chain cover gasket (both sides) 

Rear cover gasket (both sides) 

Cover gasket (both sides) 

Control housing gasket (cover side 
surface only) 

Bolt (threads) 

Speedometer cable grommet 

specrrrea sealants ana aanewves Uudrltlty 

SH 780 (TORAY SILICONE) As required 

3M ART Part No. 8001 or equivalent As required 

3M ART Part No. 8001 or equivalent As required 

3M ART Part No. 8001 or equivalent As required 

3M ART Part No. 8001 or equivalent As required 

3M ART Part No. 8001 or equivalent As required 

3M ART Part No. 8001 or equivalent As required’ 

3M Adhesive Nut Locking 4171 or equivalent As required 

3M ART Part No. 8001 or 8011, or equivalent As required 
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21-96 AUTOMATIC TRANSMISSION -Special Tools 

SPECIAL TOOLS NZlDA- 

Tool (Number and name) 

MD998218 
Wrench 

Use 

Inspection of torque 
converter 

Tool (Number and name) 

MD998212 
Oil pump puller 

Use 

Removal of oil pum ‘P 

MD998219 
Stopper 

Inspection of torque 
converter 

M D998335 
Oil pump band 

Assembly of oil pun TP 

M D998330 
Iincludes MD998331) 
Oil pressure gage 
:3000 kPa) 
1427 psi) 

Measurement of oil 
pressure 

MD99841 2 
Guide 

/ 

JmP Installation of oil pl 

VI D999563 Measurement of oil MD99821 7 Check of quality of 
includes MD998331 ) pressure Gage sembly condition 
3il pressure gage 
1000 kPa) 
142 psi) 

9 

/ 

as- 

M D998206 
Adapter 

Connection of oil 
pressure gage 

M D998207 
Spring compressor 

Disassembly and 
assembly of clutct- 
brake 

I and 
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Tool (Number and name) 

MD99821 0 
Bolt 

MD99821 1 
Retainer 

Use Tool (Number and name) 

Disassembly and M D998353 
assemblv of No. 3 brake Torque driver set 
spring 

Use 

Tightening of valve body 
screw 

Disassembly and 
assembly of No. 3 brake 
spring 
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21-98 AUTOMATIC TRANSMISSION - Troubleshooting 

COLD upper HOT upper 

COLD bve’:mit 1 HOT bvel’“‘\ 
limit limit 

” Y Y ” 
COLD HOT 

37202!l 

TROUBLESMOOTING NZlEBAE 

GENERAL 
Automatic transmission malfunctions may be caused by the fol- 
lowing conditions: 

(1) Improper maintenance and adjustment 
(2) Mechanical malfunctions 
(3) Hydraulic malfunctions 
(4) Poor engine performance 
Troubleshooting in the event of any such malfunctions should 
begin by checking fluid level, ATF condition, manual linkage ad- 
justment, throttle control cable adjustment and other conditions 
whose deviation from standards can be readily known. 
Then, road test shall be performed to determine whether or not 
the problem has been corrected or more diagnosis is necessary. If 
the problem still persists after these tests and corrections, hydrau- 
lic tests should be performed for further troubleshooting. 

FLUID LEVEL AND ATF CONDITION 
(1) Place the vehicle on a level surface. 
(2) Before removing the dipstick, wipe all dirt from area around 

the dipstick. 
(3) With the selector lever in the “P” position and the parking 

brake applied, start the engine. 
(4) The engine should be running at idle and the transmission 

should be warmed up sufficiently. 
(5) Move the selector lever through all positions to fill the torque 

converter and hydraulic circuit with fluid. Then, place the lever 
in the “N” or “P” position. 

(6) Check to see that the fluid level is within the range between 
“COLD” upper limit and the “HOT” lower limit on the dipstick. 
If the fluid level is low, top up until the level rises to within the 
range between the “HOT” lower and upper limits. 

Low fluid level can allow the oil pump to take in air together with 
fluid, leading to various troubles. Air trapped in hydraulic circuit 
forms bubbles which make the fluid spongy. This loweres pres- 
sure and slows down pressure buildup. 
If the transmission has too much fluid, gears churn up foam and 
cause same conditions as when the fluid level is low, resulting in 
premature deterioration of ATF. In either case, air bubbles can 
cause overheating and fluid oxidation and varnishing, which can 
interfere with normal valve, clutch and servo operation. Foaming 
can also result in fluid escaping from the transmission vent where 
it may be mistaken for a fluid leak. 
Along with the fluid level, it is equally important to check condition 
of fluid. When fluid smells burned, it is contam,inated with metal 
bushing or friction material particles and hence a complete over- 
haul of the transmission is needed. Be sure to examine fluid on the 
dipstick closely. 
After fluid has been checked, insert the dipstick until it is seated 
fully to seal out water and dirt. 
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MANUAL LINKAGE 
The inhibitor switch is installed on the selector lever. After check- 
ing normal.operation of this switch, place the selector lever in the 
“N” position. If the notch of the seletor lever on the transmission 
side faces directly down, the linkage has been adjusted correctly. 

THROlTLE CONTROL CABLE 
Throttle control cable adjustment is very important to assure nor- 
mal operation of the transmission. Shift speed control, shift feeling 
and transmission slip depend greatly on this adjustment. 
If the throttle outer cable is set too long (namely, the inner cable 
is too tight), the throttle valve is already in operating state and 
consequently, presense of hydraulic pressure higher than speci- L 
fied is suspected. The throttle pressure acts on each shift valve ., 
and when upshifting, the governor pressure that counteracts ‘, 
against the throttle pressure is higher than normal. Namely, if the 
outer cable is set too long, upshift takes place at vehicle speed i 
higher than normal. 
On the other hand, if the outer cable is set too short (the inner 
cable is slack), upshift takes at vehicle speed lower than normal. ! 

INHIBITOR SWITCH 
Check to see that the engine starts only when the selector lever 
is in the “N” or “P” position and that it does not start when the 
selector lever is in other positions. 

SELECTOR LEVER 
(1) Check to see that the vehicle moves forward when the selec- 

tor lever is shifted from the “N” position to the “D” range and 
that the vehicle reverses when the lever is shifted to the “R” 
range. 

(2) Stop the engine. 
(3) Shift the selector lever from the “N” position to the “D” range 5’ 

and then to the “2” position to check that the lever can be .,I(-‘ 
operated smoothly and engage at each position with reason- ?” _ 
able firmness. 7’5 

(4) Check to see that shifting to each of the “P”, “R”, “2” and “‘,‘.: 
“L” positions can take place only when the selector lever is 
pushed in. 

ROAD TEST 
Prior to performing road test, be sure to make basic checks in- 
cluding check and adjustment of fluid level and condition and ad- 
justment of the throttle cable. For road test, the transfer must be 
placed in the 2H (2WD-high) position. 
In road test, various changes such as slips in transmission and 
shifting conditions are checked and hence the transmission oper- 
ation at each shift position must have been checked. 
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21-100 AUTOMATIC TRANSMISSION - Troubleshooting 

“D” RANGE TEST 

Start with throttle valve 50%/full open and check shifting from 1st to 2nd ’ 
speed, 2nd to 3rd speed and 3rd to 4th speed and compliance of shift point 

with shift pattern. 

Throttle control cable c adjusted improperly, 
valve body faulty or 

governor faulty 

During operation at 2nd, 3rd or 4th speed, 
1 st, 3rd to 2nd speed or 4th to 1 st, 4th to 2nd, 4th to 3rd speed to check that 

kickdown speed limits 

f 
Out of downshift 

timing 
I 

Low coast modulator valve faulty 
(low coast modulator pressure 

Low coast modulator pressure 
too low 

too high) 

1 

During drive at 3rd speed, shift to “2” and “L” positions to check engine 
brake operation at these positions. 

During acceleration and deceleration, check for abnormal noise and check 
slip and shock during shift. 

1 
Large shock 

1 
Line pressure too high. 
Accumulator or check ball faulty. 
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NOTE 
Drive at “D” range 3rd speed and check for abnormal noise and 
vibration. Check carefully as abnormal noise and vibration are 
sometimes caused by unbalanced propeller shaft, differential, 
tires, torque converter, engine, etc. 

“2” RANGE TEST 

(1) Shift to “2” position and start with throttle valve 50%/full open 
and check if 1st to 2nd speed upshift point at these throttle 
openings meets the shift pattern. 

(2) Kickdown at 2nd speed in “2” range to check that 2nd to 1st 
kickdown speed limits meet shift pattern. 

(3) Check for abnormal noise during acceleration/deceleration and 
check for shock during up/downshift. 

“L” RANGE TEST 

(1) Drive at the “L” range and check that upshift to 2nd speed 
does not take place. 

(2) Check for abnormal noise during acceleration/deceleration. 

“R” RANGE TEST 

(1) Shift to the “R” range and start forward with full throttle to 
check for slip. 

(2) While the vehicle is running, lightly depress the accelerator 
pedal to check for slip. 

‘7 RANGE TEST 

With the vehicle parked on a slope (about 5 degrees or steeper), 
shift to the “P” range and release the parking brake to check to 
see that the parking brake system functions to keep the vehicle 
stationary. 

CONVERTER STALL TEST 
In this test, the engine maximum speed when the torque con- (. 
verter stalls with the shift lever in the “D” or “R” range is mea- I 
sured to check operation of the torque converter, stator and one- 
way clutch and check holding performance of the transmission 

y. 

clutch (including brake). 
Caution 

‘I. 

Do not stand in front or at rear of the vehicle during this test. 
(1) Check the transmission fluid level. The fluid temperature 

should be at the level after normal operation [50 to 80°C (120 
to 18O”F)I. The engine coolant temperature should also be at 
the level after normal operation [80 to 90°C (180 to 195”F)l. 

(2) Apply checks to the rear wheels (right and left). 
(3) Mount an engine tachometer. 
(4) Apply fully the parking and service brakes. 
(5) Start the engine. 
(6) With the selector lever in the “D” range, fully depress the 

accelerator pedal and read off the engine maximum speed. 
When doing so, do not keep the engine running with throttle 
full open for more than necessary duration (8 seconds or 
more). If two or more stall tests are needed, place the selector 
lever in the “N” position and run the engine at about 1,000 
rpm to allow the transmission fluid to cool before another stall 
test. 
Standard value : 2100-2400 rpm 

(7) Place the selector lever in the “R” range and perform the test 
as above. 
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Judgement of Stall Test Results 

Stall speed in “D” and “R” range is equal to each other but (1) Engine output is low. 
lower than the nominal value. (2) Stator one-way clutch is faulty. 

(Faulty torque convener is suspectediif it is lower than 
nominal by more than 600 rpm.) ; 

Stall speed in “D” range is higher than nominal. (1) O.D. clutch slipping. 
(2) O.D. one-way clutch faulty 
(3) Forward clutch slipping 
(4) One-way clutch No.2 faulty 
(5) Low line pressure 

Stall speed in “R” range is higher than nominal. (1) O.D. clutch slipping. 
(2) O.D. one-way clutch faulty 
(3) Direct clutch slipping 
(4) Brake No.3 slipping 
(5) Low line pressure 

- I’ 
Y 

\ Line pressure 
pick up 

Hydraulic pressure .testing is one of the most important steps in 
troubleshooting. These tests usually reveal causes of most trans- 
mission problems. 
Before performing pressure tests, perform basic checks and ad- 
justment including fluid level and condition check and throttle ca- 
ble adjustment. Prior to pressure tests, the engine and transmis- 
sion must have been warmed up enough [engine coolant 
temperature 80 to 90°C (180 to 195”F)] and the transfer must be 
at 2H (2WD-High). 

GOVERNOR PRESSURE TEST 
(1) Place the vehicle on a chassis dynamometer. 
(2) Remove the plug from the governor pressure takeoff port. 
(3) Connect an oil pressure gauge using Adapter MD998206 (spe- 

cial tool) and bring the gauge into the inside of the vehicle. 
(4) Apply the parking brake. 
(5) Start the engine. 
(6) Release the parking brake. 
(7) Place the selector lever in the “D” range and measure the 

governor pressure. 
If the governor pressure is not norminal, incorrect line pres- 
sure, oil leaks from the governor pressure circuit or faulty 
governor is suspected. 

Governor pressure ] 

1000 rpm 

2000 rpm 

138-l 66 kPa 
(20-24 psi) 

246-284 kPa 
(36-41 psi) 

3200 rpm 
402-460 kPa 
(59-66 psi) 
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LINE PRESSURE TEST 
(1) Place the vehicle on a chassis dynamometer. 
(2) Remove the plug from the line pressure takeoff port. 
(3) Connect an oil pressure gauge using Adapter MD998206 (spe- 

cial tool) and bring the gauge into the inside of the vehicle. 
(4) Apply the parking brake. 
(5) Start the engine. 
(6) Place the selector lever in the “D” range. 
(7) Depress the brake pedal firmly by the left foot and operates 

the accelerator pedal by the right foot to measure the line 
pressure at each engine rpm. If the measured pressure is not 
nominal, check adjustment of the throttle cable and readjust if 
necessary before conducting the test again. 

(8) Place the selector lever in the “R” range and test as above. 

Standard .value 

At idle 

At stall 

Line pressure 

“D” range “R” range 

452-529 kPa 687-804 kPa 
66-76 psi 100-116 psi 

991-1166 kPa 1471-1863 kPa 
144-169 psi 214-270 psi 

Judgement by Line Pressure 

Hydraulic pressure higher than nominal in all ranges (1) Regulator valve faulty 
(2) Throttle valve faulty 
(3) Throttle control cable incorrectly adjusted 

Hydraulic pressure lower than nominal in all ranges (1) Oil pump faulty 
(2) Regulator valve faulty 
(3) Throttle valve faulty 
(4) Throttle control cable incorrectly adjusted 
(5) O.D. clutch faulty 

Hydraulic pressure lower than nominal in “D” range (1) Large fluid leaks in “D” range hydraulic circuit 
(2) Forward clutch faulty 
(3) O.D. clutch faulty 

Hydraulic pressure lower than nominal in “R” range (1) Large fluid leaks in “R” range hydraulic circuit 
(2) Brake No.3 faulty 
(3) Direct clutch faulty 
(4) O.D. clutch faulty 
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21-104 AUTOMATIC T;Rq?JSMISSION - Troubleshooting 
i..rr : 

CIRCUIT DIAGRAMS NZlEC-- 

OVERDRIVE CONTROL -SYSTEM CIRCUIT 

Remarks 

Battery A-02 
Sub fusible link 

0.5-G 
3 

-1.25-B -5 W 5 WA-23 
-5-w m 2-w 

Main fusible 
link 

3 

cf3 
I (\: 

r 
u 

I 

A-22 L bM STIG 1 c-55 

7 
_ szz 

mm 
N c4 4,: 

Ignition switch 

/T 

To combination meter _ 0.85-N 
[Refer to P.8-52.1 

(VW) 
2-BY 2 

0 

To alternator 
[Refer to P.8-37.1 

I 0.85-W 
2 

I 

z 

TO column switch 
[Refer to P.8-51.1 

Combination meter 

(I) For information concerning.,the ground points (example: 
0). refer to P.8-7. 

RL] 1 ] w 1 1 ] 
YR LQ 

(2) The symbols 0, 0, etc. indicate that the wiring is - 
connected (using the same numerical symbol) to the 
facing page. 
(In other words, 0 on the right page is connected to 0 on 
the left page.) 
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Inhibitor switch Water OD-OFF relay 
temperature 
switch 

A-51 [ 

RL To back-up lrght 
* [Refer to P.8-45.1 

Z-BY, 
To starter relay 
[Refer to P.8-34, 35. 

* R I 
@4 YR 1 
* (Lg) 1 

A-10 

ii 

cl c 
JO 

ii!3 
- 

OD-OFF 

c 

C 

Automatic transmission 
oil temperature swatch 

I 

OD-OFF 
solenoid 

switch 

m 

Wiring color code 
B: Black Br: Brown G: Green Gr: Gray L: Blue Lg: Light green 37W619 

LI: Light blue 0: Orange P: Pink R: Red Y: Yellow W: White 
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SERVICE ADJUSTMENT PRQCEDUREsF+ 
CHECKING TRANSMISSION FLUID LEVEL AND 
CHANGING FLUID 
(1) Check the fluid level (automatic transmission and transfer 

case) every year or after 20,000 km (12,500 miles) of opera- 
tion. 

(2) For the checking procedures of automatic transmission fluid 
(ATF), see following. 

I  

,  

: .  

:  i 

0 

> 

- - - 

-- -_ 

1 

COLD upper HOT upper 
limit limit 

~ COLD lower HOT lower 
limit limit 

14 
” Y . Y 

COLD HOT 

372029 

rST 

(3) Check the transfer case oil level with the filler plug removed. 

(4) The fluid level is okay if it is at the same level as the lowest 
point of the filler plug hole. 

ATF CHANGING PROCEDURES 

Caution 
If ATF change is required due to damage to the transmission, 
be sure to clean the cooler system. 

(1) Raise.the vehicle on hoist. Place a drain container with large 
opening under the drain plug (located in bottom of the oil pan). 

(2) Remove the drain plug to let ATF drain 
(3) Refit the drain plug and gasket. 
(4) Pour ATF through the oil level gauge hole until its level reaches 

the COLD lower limit of the level gauge. 

(5) Start the engine and allow to idle for at least two minutes. 
Then, with the parking brake and service brake applied, move 
the selector lever through all positions and finally place in the 
“N” or “P” position. 

(6) After the transmission is warmed up to the normal operating 
temperature, recheck the fluid level, which must be between 
the HOT upper limit and HOT lower limit marks. 

(7) Insert the dipstick fully to prevent dirt from entering the 
transmission. 
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52-53 mm 
(2.047-2.086 in.) 

IO-14Nm w 
8- 10 ftlbs. 

372098 

Front 

TRANSFER CASE OIL CHANGING PROCEDURES 
(1) Remove the filler plug. 
(2) Place a drain container with large opening under the drain plug. 
(3) Remove the drain plug to let oil drain. 
(4) Refit the drain plug and gasket. 

(5) Pour specified transfer case oil up to specified level. 
(6) Refit the filler plug and gasket. 

ADJUSTMENT OF THE THROTTLE CONTROL CA- 
BLE 
(1) Check the engine idle adjustment. If necessary, readjust. :.” 

Caution 
: ‘,: 

When engine adjustment (idle adjustment) has been ‘:‘. 
performed, always adjust the throttle control cable. ‘. 

\ 
(2) Make sure that no bending or deformation exists on the car- 

buretor throttle lever and throttle cable bracket. 
(3) Measure the length between the inner cable stopper and the : 

cover end with the carburetor throttle valve full open. If it does 
not satisfy the standard value, adjust the inner cable bracket 
moving upward or downward. 

Standard value: 52-53 mm (2.047-2.085 in.) 

REPLACEMENT OF THE PROPELLER SHAFT OIL 
SEALS NPlFGABl 

(1) Using a screwdriver or a similar tool, remove the oil seals. 
(2) Install the oil seals. 

Caution 
Use a new oil seal. 

(3) Apply a coating of the specified grease to the lip of the oil 
seals. 

Specified grease : Multipurpose grease SAE 5310, NLGI 
No. 2 
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7 

REPLACEMENT OF THE SPEEDOMETER CAWIID 

(1) Replace the cable assembly if there is a malfunction. 
(2) When connecting the cable to the meter,, insert the cable 

until its stopper properly fits to the meterside groove. 

(3) After installing the speedometer, pull the speedometer 
cable through the grommet in the toe-board until the cable 
marking is visible from the engine compartment side. 

(4) Apply the specified sealant to the outside surface of the 
grommet. 

Specified sealant : 3M ART Part No. 8001 or 8011, or 
equivalent 

(5) Securely clamp the transmission side marking (L.H. drive 
vehicles; green, R.H. drive vehicles; yellow) of speedome- 
ter cable to the frame side clip. 

Caution 
Poor installation of the cable may cause a fluctuating 
meter pointer, or noise and a damaged harness inside 
the instrument panel. 

i 
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TRANSMISSION CONTROL 
REMOVAL AND INSTALLATION 

‘h /:4\Ybs. 

012, 25\ 
IO-13 Nm 

- ~7-9 ft.lbs. 

25 

012 

a / 
23 IO-13 Nm 

/ F9 ft.‘bs* 

24’ 

/ 

21 

Removal steps 

I. Plate B 
2. Floor console 
3. Overdrive switch connection 
4. Selector handle 
5. Overdrive switch harness and front wir- 

ing harness connection 
6. Cover 
7. Inhibitor switch and front wiring harness 

connection 
8. Position indicator light and front wiring 

harness connection 
9. Indicator panel 

10. Bracket assembly 
11, Heat protector 
12. Cotter pin 

+e l + 13. Transmission control rod (B) 
14. Dust cover 

15. Snap ring 
++ 16. Spring 
l + 17. Cross shaft bushing 
l + 18. Cross shaft boot (B) 

+e l + 19. Select cross shaft 
+e l + 20. Transmission control rod (A) 

21. Cap 
~~ 22. Bushing 
l + 23. Cross shaft bracket (A) 
l + 24. Cross shaft boot 
w+ 25. Bushing 
l + 26. Pin 

NOTE 
(1) Reverse the removal procedures to reinstall. 
(2) +e : Refer to “Service Points of Removal”. 
(3) l + : Refer to “Service Points of Installation”. 
(4) q : Non-reusable parts 

N21 IA- 

09w542 
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AUTOMATIC TRANSMISSION - Transmission Control 

SERVICE POINTS OF REMOVAL N2lIBAF 

4. REMOVAL OF SELECTOR HANDLE 

(1) Press the cover downward. 
(2) Disconnect the overdrive switch connector from the 

selector handle. 

(3) Remove the selector handle from the shift lever. 

13. DISCONNECTION OF TRANSMISSION CONTROL ROD 
(B) 
(1) Disconnect the transmission control rod (B) from the 

transmission control arm by lossening the nut from 
under the floor. 

(2) Disconnect the select cross shaft from the heat 
protector. 

(3) Disconnect the select cross shaft from transmission 
control rod B. 

19. REMOVAL OF SELECT CROSS SHAFT/PO. TRANSMIS- 
SION CONTROL ROD (A) 

(1) Disconnect the select cross shaft from transmission 
control rod A. 

I I-V-) 09w521 
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Cross shaft bracket (A) v 09~011 

Transmission 
control rod (A) 

(2) Remove the dust cover, and then remove the snap ring 
that holds the spring. 

(3) Remove the cross shaft bracket mounting bolts from 
the transfer assembly. 

(4) Detach the cross shaft bracket from the bracket on the 
No. 1 crossmember side. 

(5) Remove transmission control rod A from the transmis- 
sion. 

SERVICE POINTS OF INSTALLATION NPlDAH 

26. APPLICATION OF GREASE TO PIN/25. BUSHING/24. 
CROSS SHAFT BOOT/23. CROSS SHAFT BRACKET 
(A)/22. BUSHING/20. TRANSMISSION CONTROL ROD 
(A)/19. SELECT CROSS SHAFT/18. CROSS SHAFT BOOT 
(B)/17. CROSS SHAFT BUSHING/lG. SPRING 2. 

Apply a coating of the specified grease to the bushing 
inner surface and the sliding parts shown in the figure. y, 

Specified grease : Multipurpose grease SAE J310, NLGI c;-’ 
No. 2 

‘:, 

13. INSTALLATION OF TRANSMISSION CONTROL ROD (B) 

(1) Move the transmission and shift lever to the “N” 
position, and then install the transmission control arm 
and transmission control rod (B) as shown in the figure. 

(2) Check, while driving, to be sure that the transmission is 
set to each range when the selector lever is shifted to 
each position. 

(3) Check, while driving, to be sure that the overdrive is 
activated and cancelled correctly when the overdrive 
switch is used. 

\\\ I 09w523 
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DISASSEMBLY AND REASSEMBLY N21lE.- 

3 

6 / 

18-24 Nm 

3 / 
13-17 ftlbs. 

09w5.43 

Removal steps 

1. Position indicator light 
l + 2. Inhibitor switch 

3. Overdrive switch 
l + 4. Pushbutton 

5. Spring 
6. Selector handle 

l + 7. Bushings 
l + 8. Transmission control arm 

9. Shift lever 
l * 10. Sleeve 
l + 11. Spring 
l + 12. Rod assembly 

13. Bracket 

NOTE 
(I) Reverse the disassembly procedures to reassemble. 
(2) l + : Refer to “Service Points of Reassembly”. 

f  Overdrive switch \ INSPECTION N211GAA 

l Check for unusual wear of the bracket’s detent plate part. 
l Check for unusual wear of the rod end pin. 
l Check for unusual wear of the pushbutton and sleeve 

contact surface. 
l Check for unusual wear of each bushing. 
l Check for weakness of the spring. 
l Check the operation of the overdrive switch. (Check the 

continuity.) 
When the overdrive switch is OFF: continuitv 
When the overdrive switch is ON: non-continuity 

- . . I 
1 STB nevmon 



AUTOMATIC TRANSMISSION - Transmission Control 21-113 

4 lW1575 

relay 
1 

09w513 

09w54: 

Pushbutton side B part 

Selector lever 

09R0070 

3 

fp”N” position 

Pin at the end of the rod 

im (in.) 09S565 

/ 

Overdrive relay 

Check the continuity between terminals during no current flow 
and during current flow. 

During no current flow 

Between Continuity 
terminals 1 and 3 

Between Continuity 
terminals 2 and 4 

During current flow Between Non-continuity 
(between terminals 2 and 4) terminals 1 and 3 

Inhibitor switch 

Check the continuity with the select lever at each position. 

NOTE 
o-o indicates that there is continuity between the terminals. 

SERVICE POINTS OF REASSEMBLY NZllHAE 

12. APPLICATION OF GREASE TO ROD ASSEMBLY/l 1. SPR- 
ING/10. SLEEVE/8. TRANSMISSION CONTROL ARM17. 
BUSHINGS/4. PUSHBUlTON 

Apply the specified grease to each sliding part of the lever. 

Specified grease : Multipurpose grease SAE J310, NLGI 
No. 2 

10. INSTALLATION OF SLEEVE 

Move the selector lever to the “N” position, and turn the 
sleeve so that the angled surface of the sleeve is at the 
pushbutton side. At this time, adjust the clearance bet- 
ween the sleeve and the selector lever so that it is the stan- 
dard value. 

Standard value : 15.2-15.9 mm (.60-.62 in.) 

NOTE 
Move the B part of the sleeve to the pushbutton side 
(driver’s seat side). 

. _ I 
Revision 

2. INSTALLATION OF INHIBITOR SWITCH 

(1) Temporarily install the inhibitor switch. 
(2) Set the shift lever so that the pin at the end of the rod is 

at the position shown in the figure. 



AUTOMATIC TRANSMISSION - Transmission Control 

(3) Using a circuit tester between 2-&Y and 2-BY of the 
inhibitor switch connector, check the continuity when 
the inhibitor switch is moved back and forth, an.d mark 
the bracket. 

(4) Tighten the inhibitor switch mounting screws at the 
position where the clearance between the inhibitor 
switch and the selector lever is the specified distance. 

1 STB Revision 



AUTOMATIC TRANSMISSION - Transfer Control 21-115 

TRANSFER CONTROL 
REMOVAL AND INSTALLATION 

Removal steps 

1. Transfer shift lever knob 
2. Front floor console 

+I) l + 3. Control lever assembly 
~~ 4. Control housing gasket 

5. Control housing cover 

NOTE 
(1) Reverse the removal procedures to reinstall. 
(2) e+ : Refer to “Service Points of Removal”. 
(3) l * : Refer to “Service Points of Installation”. 

SERVICE POINTS OF REMOVAL NPlKBAA 

3. REMOVAL OF CONTROL LEVER ASSEMBLY 

Move the control lever to the “2H” position and remove the 
control lever assembly. 

SERVICE POINTS OF INSTALLATION N21KDAA 

4. APPLICATION OF SEALANT TO CONTROL HOUSING 
GASKET 

Apply semi-drying sealant to both surfaces of the control 
housing gasket. 

3. INSTALLATION OF CONTROL LEVER ASSEMBLY 

Check to be sure that the control lever assembly installa- 
tion (transmission side) part is at the position shown in the 
illustration. 

0980027 

1 STB Revision 



21416 AUTOMATIC TRANSMISSION - Transfer Control 

DISASSEMBLY AND REASSEMBLY NZlKE-- 

Disassembly steps 

+* 1. Spring pin 
2. Set screw 
3. Control lever assembly 
4. Control finger 
5. O-ring 
6. Control housing 

0980045 

Reassembly steps 

3. Control lever assembly 
+* 5. O-ring 

6. Control housing NOTE 
4. Control finger (I)+* : Refer to “Service Points of Disassembly”. 

WC 1. Spring pin (2)*+ : Refer to “Service Points of Reassembly”. 
2. Set screw (30 : Non-reusable parts 

Lf 09BOO4C 

Control housing 

1.5-2.0 mm (.06-.08 in.1 

09l30032 

SERVICE POINTS OF DISASSEMBLY N21KFAA 

1. REMOVAL OF SPRING PIN 

(1) Drill 12 mm (.47 in.) diameter hole in the center of the boss 
16 mm (63 in.) diameter on the control housing not to 
damage the control finger and control lever assembly. 

(2) Draw out the spring pin using a punch. 

SERVICE POINTS OF REASSEMBLY N2lKHAA 

5. APPLICATION OF LUBRICANT TO O-RING 

Install the O-ring to the control lever assembly and apply a 
small amount of the specified oil on the O-ring. 

Specified oil : Hypoid Gear Oil API Classification GL-4 
or higher SAE viscosity No. 8OW, 75W- 
85W 

1. INSTALLATION OF SPRING PIN 

(1) Drive the spring pin using a punch so that the cut out 
portion of the spring pin is in the axial direction of the 
control lever assembly. 

(2) Apply the sealant in the inner surface of the worked hole 
and drive the sealing cap up to the dimension shown in the 
figure. 

evision 



AUTOMATIC TRANSMlSSlON - Transmission Oil Cooler 21-117 

TRANSMISSION OIL COOLER 
REMOVAL AND INSTALLATION 

Pre-removal Operation 
l Removal of Under Cover and Under 

Skid Plate (Refer to GROUP 23 
BODY-Under Guard) 

l Bleeding of the automatic transmis- 
sion fluid. (Refer to GROUP 0 LU- 
BRICATION AND MAINTENANCE- 
Maintenance Service) 

NZlSA- 

Post-installation Operation 
l Installation of Under Cover and Un- 

der Skid Plate (Refer to GROUP 23 
BODY-Under Guard) 

l Supplying of Automatic Transmission 
Fluid. (Refer to GROUP 0 LUBRICA- 
TION AND MAINTENANCE-Mainte- 
nance Service) 

18W831 

46-50 Nm 
26-36 ftlbs. 

04w571 

Removal steps 

1. Radiator grille 
2. Eye bolts 
3. Gaskets 
4. Oil cooler assembly 
5. Hose clamp 
6. Hose NOTE 
7. Oil cooler tube clamp 

l * 8. Feed tube 
l + 9. Return tube 

(1) Reverse the removal procedures to reinstall. 
(2) +e : Refer to “Service Points of Removal”. 
(3) I)+ : Refer to “Service Points of installation”. 
(4) q : Non-reusable parts 

1 STB Revision 



21-118 AUTOMATIC TRANSMlSSlON - Transmission Oil Cooler 

SERVICE POINTS OF REMOVAL NZlSSAS 

2. REMOVAL OF EYE BOLTS 

Remove the eye bolts and disconnect the oil cooler tubes 
from the oil cooler. 

I 
Caution 
Loosen the eye bolts while tightening the weld nut of 
the oil cooler. 

INSPECTION NZlSCAD 

l Check the oil cooler fins for bend, damage and foreign 
matters caught between fins. 

l Check the oil cooler tubes for crack, damage, clogging and 
deterioration. 

0 Check the gaskets for damage and deformation. 
l Check the eye bolts for clogging and deformation. 

SE&ICE POINTS OF INSTALLATION NZlSDAA 

9. INSTALLATION OF RETURN TUBE/% FEED TUBE 

For installation of the feed tube and return tube to the 
transmission, first loosely tighten each coupling and 
clamp, and then make the final tightening in sequence 
from the feed tube and return tube coupling. 

1 STB Revision 



AUTOMATIC TRANSMISSIO Transmission and Transfer Assembly 21-I 19 

TRANSMISSION AND TRANSFER ASSEMBLY 
REMOVAL AND INSTALLATION N21 LA- 

Pre-removal Operation 
l Removal of Cross Shaft Protector 
l Removal of Transfer Case Protector 
l Bleedina of Automatic Transmission 

Fluid atd Transfer Oil (Refer to 
GROUP 0 LUBRICATION AND 
MAINTENANCE-Maintenance Service) 

50-60 
35-43 

Post-installation Operation r l Installation of Cross Shaft Protector 
l Installation of Transfer Case Protec- 

1 
20-27 Nm 2 
14-20 ft.lbs. 

22-25 ft.lbs. 
35 Nm 

IO-13 Nm 
,i$ 7-9 ftlbs. 

/ 
16-22 Nm 
13-16 ftlbs. 

09w544 

0. Rear propeller shaft 
1. Front propeller shaft 
2. Select cross shaft 
3. Transmission control rod 

Removal steps 

1. Transfer shift lever knob 
2. Front floor console 4* l 4 
3. Snap pin l * I)* 
4. Clevis pin 4* l 4 

l + 5. Throttle control cable l * l * 
6. Connection of overdrive solenoid valve 

connector NOTE 
l + 7. Speedometer cable 

8. Oil filler tube 
l 4 9. O-ring 

(1) Reverse the removal procedures to reinstall. 
(2) +e : Refer to “Service Points of Removal”. 
(3) l + : Refer to “Service Points of Installation” 
(4) a’ : Non resusable parts 

STB Revision 



21-120 AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 

XI-30 Nm 35-42 Nm 
14 E-2? ftlbs. 25-30 ftlbs. 

l * 

\ . . 
7-gqi$y ” i 

18-25 Nm 
13-18 ftlbs. 

22-29 ftlbs. 

55-75 Nm 
40-54 ftlbs. 

14. Front exhaust pipe mounting bolt 
15. Connection of oil cooler feed tube and 

return tube 
16. Bell housing cover 
17. Special bolts 
18. Connection of 4WD indicator light 

switch 
19. Exhaust pipe mounting bracket 
20. Rear engine support member and No. 2 

crossmember. 
21. Transfer mounting bracket 
22. Pipe 

l e l + 23. Transmission and transfer assembly 

) STB Revision 

NOTE 
(1) Reverse the removal procedures to reinstall. 
(2) +* : Refer to “Service Points of Removal”. 
(3) l * : Refer to “Service Points of Installation” 



AUTOMATIC TRANSMISSION - fransmission and Transfer Assembly 21-121 

SERVICE POINTS OF REMOVAL NZlLBAG 

10. REMOVAL OF REAR PROPELLER SHAFT/ll. FRONT 
PROPELLER SHAFT 

Refer to GROUP 16 PROPELLER SHAFT AND UNIVERSAL 
JOINTS - Propeller Shaft. 

12. REMOVAL OF SELECT CROSS SHAFT/13. TRANSMIS- 
SION CONTROL ROD 

Refer to P.21-110. 

17. REMOVAL OF SPECIAL BOLTS 

Remove the special bolts (six) coupling the torque convert- 
er and drive plate. 

23. REMOVAL OF TRANSMISSION AND TRANSFER AS- 
SEMBLY 

(1) Disconnect the transmission and transfer assembly 
from the engine by pulling it slowly toward the rear of 
the vehicle. 

(2) When lowering the transmission and transfer assem- 
bly, tilt the front of the transmission downward and 
slowly lower forward, while using care to make sure 
that the rear of the transmission does not hit the No. 4 
crossmember. 

NOTE 
Detach so that the torque converter does not remain at 
the engine side. 

SERVICE POINTS OF INSTALLATION NPlLDAG 

23. INSTALLATION OF TRANSMISSION AND TRANSFER 
ASSEMBLY 

On the engine side, there are two centering locations. 
Make sure that the transmission mounting bolt holes are 
aligned with them before mounting the transmission and 
transfer assembly to the engine. 

IRevision 



21-122 AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 

13. INSTALLATION OF TRANSMISSION CONTROL ROD/12. 
SELECT CROSS SHAFT 

Refer to P.21-11 I. 

11. INSTALLATION OF FRONT PROPELLER SHAFT/IO. 
‘REAR PROPELLER SHAFT 

RLfer to GROUP 16 PROPELLER SHAFT AND UNIVERSAL 
JblNTS - Propeller Shaft. 

Automatic transmission 

Oil filler tube O-ring 

9. APPLICATION OF LUBRICANT TO O-RING 

Apply a small amount of the specified automatic transmis- 
sion fluid to the O-ring and then install. 

Specified transmission fluid : ATF DEXRON II Type 

7. CONNECTION OF SPEEDOMETER CABLE 

Refer to P.21-108. 

5. CONNECTION OF THROlTLE CONTROL CABLE 

Refer to P.21-107. 

/ STB Revision 



AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 21-I 23 

DISASSEMBLY NzlLE-- 

Caution 
1. When removing the transmission assembly from the ve- 

hicle, use care so that the oil pan is not hit by the trans- 
mission jack. 

2. The automatic transmission is built of accurately ma- 
chined parts which should be handled during disassembly 
with utmost care to prevent damage. 

3. When separating light alloy metal parts such as the case, 
do not pry with a screwdriver but tap lightly with a soft 
headed hammer (plastic hammer). 

4. Place rubber mat on the work bench and keep it clean. L1. 
5. During disassembly, do not wear cloth gloves or use rags. 

If necessary, use nylon cloth or paper towel. 
P 
f 

6. Clean all parts that have been disassembled. Ordinary de- ‘iz; 
tergent may be used for cleaning metallic parts but after i! 
washing, be sure to dry with air. 

,I 

7. Wash the clutch disc, brake disc, resin and rubber parts in 4:: 
ATF (automatic transmission fluid) and keep them free ;G;‘ 
from dust. 

8. If the transmission itself is damaged, disassemble and ’ !. 
clean the cooler system. ‘“> i 

/ STBF lej 

(1) Remove sand and dirt from the outside of the transmission. ‘, 
(2) Remove the transfer (P.21-174). 
(3) Place the transmission assembly on a bench with the oil pan I:’ 

down. .i-:’ E 
St! 

Caution 
f -I 

Do not place the assembly with the oil pan up before theit: J 
oil pan is removed. This is necessary to prevent foreign 1’ 
matter in the oil pan from entering the valve body. ‘;’ 

1. 
!, 

(4) Remove the torque converter. 

(5) Remove the O.D. solenoid valve. 

(6) Remove the adapter and gasket. 
(7) Remove the governor mounting bolt. 
(8) Lift up the governor retaining ring lightly by a screwdriver and 

remove the governor assembly from the output shaft. 

vision 



21-124 AUTOMATIC TRANSMISSION - Transmissioti and Transfer Assemblv 

Oil screen 
Oil pipe 

\ /I 

le 

(9) With the oil pan down, remove the oil pan bolts and then 
remove the oil pan and gasket. 

(10)Place the assembly with the valve body up. 
(1 l)Remove the oil pipe, prying with a screwdriver and using care 

not to cause deformation. 
(12)Remove the oil screen. 

(13) Remove 17 bolts attaching the valve body assembly. 

(14)Raise the valve body assembly slowly and remove the throttle 
inner cable from the throttle cam. Then, remove the valve 
body assembly. 

(15)Push the throttle cable adapter to disconnect the throttle cable 
from the case. 

(16)Remove the plate 1 and parking pawl torsion spring 2. Then, 
pull out pivot pin 3 and remove parking pawl 4. 
Remove parking rod 5 from the manual valve detent lever. 

vision -1 



AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 21-125 

I 2 355212 

1 

(17)Drive out spring pin 1 and remove shaft 2 and manual valve 
lever 3. 

(18)Remove the oil seal from the manual valve shaft using a 
screwdriver. 
When installing the oil seal, do so evenly. 

(19)Remove the accumulator piston by blowing air from the illus- I 
trated position. 

Caution 
Use care as the piston and fluid pops and gushes out.Pis- 
tons for B,, C,, and C, have been installed from the front 
to rear in the order shown. Store the removed pistons and 
springs arranged in this order. 

(20)Remove the oil pump attaching bolts. 
(21)Remove the oil pump by using the special tool. 
(22)Remove the converter housing attaching bolts. 
(23)Holding the O.D. input shaft by hand, remove the converter ..’ 

housing. 
3 

‘I. 
‘I 

(24)Remove the O.D. input shaft, planetary gear and O.D. clutch 
assembly from the O.D. case. 

(25)Remove the O.D. case assembly. 

1 ST6 Revision 



21-I 26 AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 

Snap ring 

3551oa 

I 

(26)Remove the foward clutch assembly. 

(27)Remove the direct clutch assembly. 

(28)Remove the two center support attaching bolts. 

(29)Remove the center support and sun gear assembly together 
from the case. 

(30)Remove the snap ring from the front planetary carrier by using 
a screwdriver. 

‘vision I 



AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 21-127 

355102 

(31) Holding the intermediate shaft, remove the carrier assem- 
bly from the case. 

(32)Remove the output shaft thrust bearing and race from the 
case. 

(33)Remove the rear cover and gasket. 

STB Revision 



21-I 28 AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 

REASSEMBLY 

Caution 

NZlLF-- 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

The automatic transmission is built of accurately ma- 
ichined parts which should be handled during reassembly 
Iwith utmost care to prevent damage. Damaged parts 
could cause fluid leaks or affect performance. Check the 
parts carefully before reassembly. 
Clean all parts that are to be reassembled. Ordinary de- 
tergent may be used for cleaning metallic parts but after 
washing, be sure to dry well with air. 
Wash the clutch disc, resin thrust plate and rubber parts in 
ATF and keep them free from dust. 
Do not reuse gasket, oil seal and other rubber parts. At 
reassembly, replace them with new ones. 
Never use grease other than petrolatum or industrial 
petrolatum. 
Apply ATF to friction elements, rotating parts and sliding 
parts before installation. 
New clutch disc and brake disc should be immersed in 
ATF for more than two hours before installation. 
Do not apply sealer or adhesive to gaskets. 
When bushing must be replaced, replace assembly which 
includes it. 

10. Tighten parts to specified torque. 

(1) Place the transmission case on a cylinder as illustrated. 
Use of a cylinder measuring 300 mm (12 in.) long and 180 mr-r 
(7 in.) in diameter is recommended. Place shock absorbing 
material between the case and the cylinder to prevent damage 
to the case. 

L 

STB Revision 

I 

(2) Install output shaft thrust bearing race #21 and thrust bearing 
#20 in the case. 

Caution 
When installing the thrust bearing and race, note their 
direction, referring to the illustration. 



AUTOMATIC TRANSMISSION - Traunsmission and Transfer Assembly 21-129 

#4 #!i #7 #9 #lO #12 #13 #15 #I6 #I7 #18 #19 #20 7 

372034 

(3) Install the apply tube in the case. Make sure that the paw1 at 
the end of the tube is inserted to inside of the piston. ,i ^, ’ 

/ STBI 

(4) Install the thrust washer on the planetan/ carrier, seating its 
pawl (A) securely in the (B) of the carrier. 

(5) Install the rear planetary gear and output shaft assembly in the 
case. Insert slowly and taking care not to hit at the bearing. 



21-I 30 AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 

355194 

(6) Install the backing plate in the case. Insert firmly until it comes 
into contact with the apply tube. 

(7) Apply grease to the thrust washer and attach it to the front 
planetan/ gear carrier. Then install the front planetary gear 
assembly in the ring gear. 

(8) Install the clutch discs and plates alternately in this order on 
the backing plate. 

(9) Plate the transmission case on a bench with the oil pan mount- 
ing surface up. 

(1O)lnsert the sun gear in the one-way clutch inner race and install 
the assembly in the case, aligning (A) of the one-way clutch 
inner race with (B) of the case. If the inner race is hard to 
engage, turn the sun gear while holding the front planetary 
ring gear. Then, holding the one-way clutch inner race, remove 
the sun gear. Fit the removed sun gear to the center support. 

Caution 
Check the snap ring end gap position to make sure that 
the carrier is seated completely. 

(1l)lnstall the snap ring. 

(12)lnstall the center support assembly in the case, checking cor- 
rect seating of the one-way clutch on the center support and 
pushing the center support while pulling the sun gear. 
The center support will not be installed completely in the case 
if the one-way clutch is floating. 

(13)Pushing the center support backward, tighten the bolts alter- 
nately on side (A) in about 7 Nm (5 ft.lbs.) increments. Finally 
tighten to specified torque. 

1 STB Revision 



ATIC TRANSMISSION - Transmission and Transfer Assembly 21-I 31 

372038 

(14) Install the direct clutch assembly. 

(15)Attach thrust race #14, bearing #15 and thrust race #16 onto 
the rear of the forward clutch hub using petrolatum and noting 
the direction of the thrust bearing race. 

(16)lnstall the forward clutch assembly, using care not to drop the 
thrust bearing attached in the step above. 

(17)Check that the forward clutch has been installed completely 
by using the special tool. 
Measured value (A) - gauge thickness (B) = forward clutch 
installation height 

Standard value : Approx. 1.5 mm (.059 in.) 

(18)Attach thrust bearing #lO and race #9 to the forward clutch 
using petrolatum and noting the direction of the thrust bearing 
race. 

vision 



21-I 32 AUTOMATIC TRANSMISSION - Transunission and Transfer Assembly 

MD99841 2 

Planetary carrier side 

355247 

(19)lnstalf special tool in the transmission case. 

(20)Along the guides, install the O.D. case assembly in the trans- 
mission case, positioning the O.D. case notch as illustrated. 

(2l)lnstall the thrust washer on the O.D. planetary gear. 

(22)Apply petrolatum to the rear of the O.D. planetary carrier and 
attach the thrust washer thereon. 

(23)lnstall the O.D. clutch and planetan/ gear assembly with the 
thrust washer in the case slowly. 

NOTE 
Align the O.D. case clutch disc lugs. 

1 STB Revision 



AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 21-133 

s 
MD99821 7 

355248 

O-ring 
355249 

I 

37204C I 

I u U 372041 

I MD99841 2 

(24)Check that the O.D. clutch and planetary gear set assembly 
has been installed completely by using the special tool. 
Measured value - gauge thickness = O.D. clutch assembly 
installed height 

Standard value : Approx. 2 mm LO8 in.) 

(25)lnstall the O-ring at illustrated position and then install the 
converter housing. 

(26)lnstall race #3 and bearing #2 over the O.D. input shaft. 

% 

‘: 

: “C. 
‘4 

(27)Apply petrolatum to the oil pump and install thrust race #l. 

,4 

) STB Revision 

(28)lnstall the oil pump slowly by using the specral tools. 
(29)Apply sealer to the set bolts and tighten them uniformly and 

little by little. Check input shaft end play and check that the 
shaft turns lightly. 

Specified sealant : SH700 (Toray) 

(30)Tighten the oil pump assembly attaching bolts to specified 
torque and check the input shaft end play. 

Standard value : 0.3-0.9 mm (.012-.035 in.) 



21-I 34 AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 

- Cam plate 

III I 7 372042 

(31)Supply low pressure air to each circuit and check operation by 
operating noise. 

1. O.D. clutch 
2. Forward clutch 
8. Brake No.1 
4. Brake No.2 
5. Direct clutch 
6. Brake No.3 

(32)lnstall the parking rod assembly on manual valve lever 1 and 
insert manual valve lever shaft 2 in the case. Then, drive in 
slotted spring pin 3. 

Caution 
1. Be sure 00 use a new slotted spring pin. 
2. Install the slotted spring pin in such a way that its end 

protrudes approx. 1 mm from the lever. 

(33)Place parking pawl 1 in the case and install pivot pin 2 and 
spring 3. 

(34)lnstall the cam plate, making sure that the parking rod assem- 
bly protrudes from the cam plate. 

(35)Insert the throttle cable in the case, using care not to damage 
the O-ring. 

I 355204 1 ,kze 
--- - 
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AUTOMATIC TRANSMISSIO - Transmission and Transfer Assembly 21-135 

No. 1 (82) No. 2 (C2) No. 3 (Cl) 

372099 

ml Pin 

A3 a I 

Ial valve 
IIII ii,” 

I 
355254 

(36)lnstall accumulator pistons and springs; No.1 (B2), No.2 (C2) 
and No.3 (Cl) from front side. 

Accumulator Pistons Identification 

O.D. Length I 
No. 1 34.8 mm 48.5 mm 

(1.370 in.) (1.909 in.) 

No. 2 31.8 mm 45 mm 
(1.252 in.) (1.772 in.) 

No. 3 31.8 mm 49.5 mm 
(1.252 in.) (1.949 in.) 

1 Accumulator Springs Identification 

No. 1 

No. 2 

No. 3 

Free 
O.D. 

Wire Ident. 
length diameter color 

66.7 mm 17.3 mm 2.8 mm 
(2.626 in.) (.681 in.) (.I 10 in.) 

Red 

55.2 mm 16.4 mm 2.3 mm 
(2.173 in.) (.646 in.) (.091 in.) - 

64.7 mm 17.5 mm 2.0 mm 
(2.547 in.) (.689 in.) (.079 in.) - 

(37)lnstall throttle cable to the throttle cam of the valve body __’ 
assembly. 

(38)Install two or three valve body attaching bolts temporarily and 
place the manual valve lever pin in the manual valve groove. 

(39)lnstall 17 valve body attaching bolts and tighten uniformly to 
specified torque. 

1 ST6 Revision 



21-136 AUTOMATIC TRANSMISSION - Transmission and Transfer Assembly 

Oil screen (40)lnstall the oil screen. 
\ ,pipel (41)Shift to “L” and “P” to check that the detent scrina roller is 

completely seated in each portion of the detent ‘lever. 

(43)Attach the magnet to the oil pan (to area directly below the oil 
screen). 

(44)lnstall the oil pan with oil pan gasket attached. First tighten 14 
bolts temporarily and then tighten to specified torque uni- 
formly. 

(45)lnstall the rear cover on the transmission rear with a gasket. 

(46)Insert a slot screwdriver between the governor retaining ring 
and governor body and install the governor to the output shaft. 

(47)lnstall the adapter and gasket. 

(48)lnstall the O.D. solenoid. 

Caution 
Be sure to use two O-rings. 

(49)lnstall torque converter to transmission. 
(50)lnstall the transfer assembly (P.21-178). 

- . . I 
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AUTOMATIC TRAlWWSSION - Oil Pump 21437 

OIL PUMP 
18-25 Nm 

1. Oil seal 
2. Oil pump body 

6. Stator support 
7. Seal ring 
8. Thrust bearing race #l 
9. Thrust bearing #2 

10. Thrust bearing race #3 355104 

DISASSEMBLY &,; 
(1) Remove six screws and remove the stator support from the oilt/:.::;$;C 

pump body. 
;)..I. 

I ,. ‘i :I, . 
(2) Take out the oil pump drive gear and driven gear from the$ ,.:‘;,‘;r 

pump body. Put mating marks on the side of removed gears’$: .” 
for their reassembly in correct direction. (Use a felt marker or,:: 
equivalent.) 

II’ 

(3) Remove the seal ring from the stator support. 
p 
1~. 

35510! 

355104 

INSPECTION 

‘. 
: ,, 

Wash the parts and dry with air. Then, check the following and 
replace if faulty. 

(1) Oil seal damage 
(2) Ridged wear on body and drive gear contact surfaces and 

damage to the body crescent portion (indicated by arrow) 

(3) Damage or wear of the stator support surface in contact with 
the oil pump gear (indicated by arrow) 

(4) Wear of the oil pump bushing 
(5) Wear of the stator support bushing (both front and rear sides) 
(6) Smooth insertion of the stator support into the torque con- 

verter and without abnormally large play. If faulty, replace. 
(7) Wear or damage of the stator support seal ring groove and 

seal ring 

[ STB Revision 



21-138 AUTOMATIC TRANSMISSION - Oil Pump 

REASSEMBLY 
(1) Apply ATF to the drive and driven gears and install them in the 

body. 
(2) Assembly the body and stator support and tighten the six bolts 

finger-tight. 
(3) Tighten outside of the cover and support by using the special 

tool. 
(4) Tighten the bolts to specified torque. 
(5) After reassembly, check with a screwdriver that the drive gear 

turns lightly. 

STB Revision 
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AUTOMATIC TRANSMISSION - Overdrive Clutch and Planetary Gear Set 21-139 

OVERDRWE CLUTCH AND PLANETARY GEAR SET NZlLHE4 

1. OD clutch cylinder 
2. OD clutch piston 
3. O-ring 
4. O-ring 
5. Return spring 
6. Spring retainer 
7: Snap ring 
8. Clutch plate 
9. Clutch disc 

10. Snap ring No.1 
11. OD brake hub 
12. Snap ring No.2 
13. Snap ring No.3 
14. One-way clutch retainer 
15. One-way clutch assembly 
16. One-way clutch outer race 
17. Thrust washer 
18. Thrust bearing #4 
19. Thrust bearing race #5 
20. Pinion shaft plug 
21. OD planetary gear 
22. Thrust washer 15 16 17 22 

18 19 

<' 

: 
372045 i,, 

Ir 

\ 355216 

@Tici 

DISASSEMBLY 
(1) Remove snap ring No.2 and remove the O.D. brake hub. Then, 

disassemble the O.D. planetary gear set and O.D. clutch as- 
sembly. 

(2) Remove snap ring No.3 from the O.D.planetary gear assembly 
and remove the thrust washer, O.D. one-way clutch, outer 
race, thrust bearing and four pinion shaft plugs. 

(3) Remove snap ring No.1 from the O.D.clutch assembly and 
remove the clutch flange, clutch discs and plates. 

(4) Compress the spring and remove the snap ring by using the 
special tool. 

(5) Remove the spring seat and return spring. 

wision 



21-140 AUTOMATIC TRANSMISSION - Overdrive Clutch and Planetary Gear Set 

355218 / 

1 

In case of no 
clutch actuation 

In case of clutch 
actuation 

355116 

(6) Install the O.D. clutch cylinder on the oil pump and blow air 
into the oil pump oil hole to remove the piston. 

Caution 
hold down the piston with hand to prevent it from pop- 
jDing out. 

INSPECTION 
Wash the disassembled parts and dry with air before checking the 
following. Replace parts that are found faulty. 

(1) Check the O.D. planetary gear for pinion wear, damage, turn- 
ing condition, spline wear and damage. 

(2) Check the O.D. one-way clutch for wear and damage of 
spring, ribbon spring and outer race. 

(3) Check the O.D. clutch cylinder for wear and damage of the 
O.D. sun gear and piston slinding surface (cylinder). Also 
check for wear and damage of the thrust washer and one-way 
clutch contact surfaces and seal ring slinding surface. 

(4) Check the clutch disc and plate for wear and damage of the 
friction surfaces and of cylinder to hub engaging portions. 

(5) Check the clutch piston for wear and damage of its outside 
and inside surfaces. 

(6) Check the spring for damage and deterioration. 

Free length 

Standard value : 14.9 mm (.587 in.) 
Limit : 14.5 mm (.571 in.) 

(7) Shake the piston to check that the check ball is not binding. 
Also apply air pressure to the piston to see that it is free from 
leaks. Apply air pressure to the piston inside. 

The O.D. clutch, forward clutch and direct clutch have a check 
ball installed inside as illustrated. This is to prevent oil remain- 
ing in the cylinder from working to actuate the clutch by cen- 
trifugal force that develops when the clutch cylinder is rotated 
at high speed. Namely, the centrifugal force developed at high 
speed rotation causes the ball to separate from the, seat, thus 
opening the oil path to release oil pressure that would other- 
wise actuate the clutch. 

(8) Check the O.D. brake hub for abnormal tooth wear and dam- 
age. 

(9) Check the bearings, races and thrust washers for wear and 
damage. 

\ ST6 Revision 



AUTOMATIC TRANSMISSION - Overdrive Clutch and Planetary Gear Set 21-141 

Clutch disc 

Front - 

355221 

! 
A 

1 ST6 Revision 

REASSEMBLY 
(1) Fit new O-rings in inside and outside grooves of the piston. 
(2) Apply ATF to the O-rings and insert the piston into the O.D. 

clutch cylinder using care not to damage the O-rings. 
(3) Install the return spring and spring seat in the clutch cylinder. 

Then, place the clutch assembly on a press bench and install 
the snap ring by using the special tool. 

(4) Install the clutch plates and clutch discs in the clutch cylinder 
and fit snap ring No.1 (narrower one). 

(5) Install the O.D. brake hub and then fit snap ring No.2 (wider 
one). 

(6) Install the pinion shaft plug in the shaft portion of the O.D. 
planetary gear set and install the thrust bearing race, thrust 
bearing and thrust washer in the order shown. <: 

NOTE :, 

Install the thrust washer directing its oil groove to the front:” 
side. 

(7) Assemble the one-way clutch outer race to the one-way clutch 
assembly and then install the assembly in the planetary gear, 
noting the mounting direction. 

(8) Install the one-way clutch retainer and snap ring. 
(9) Install the O.D. planetary gear set on the O.D. clutch assem- 

bly. 

(1O)Check operation of the one-way clutch. With the clutch cylin- 
der held by hand, turn the input shaft clockwise to see that the 
shaft turns smoothly and turn it counter-clockwise to see that 
the shaft is locked. 



21-142 AUTOMATIC TRANSMISSION - Overdrive Brake 

OVERDRIVE BRAKE N2llMA 

16 
/ 

1’3 1‘5 

355223 

1. Snap ring 
2. Backing plate 
3. Brake disc 
4. Brake plate 
5. Cushion plate 
6. Spring retainer 
7. Return spring 
8. Brake piston 
9. O-ring 

10. O-ring 
11.. Thrust race 
12. Planetary ring gear 
13. Thrust bearing race #6 
14. Thrust bearing #7 
15. Thrust bearing race #8 

$ 16. OD case 
:( 17. Thrust bearing race #9 
,# 18. Thrust bearing #lO 
’ 19. Seal ring 

355224 

1 STBI 

DISASSEMBLY 
(1) Remove the snap ring and take out the backing plae, brake 

discs, brake plates, cushion plate, thrust washer, planetary 
ring gear, bearing and race from the O.D. case. 

(2) Remove the snap ring and take out the spring retainer and 
return spring. 

(3) Blow air into the O.D. case through the oil hole to remove the 
piston. 

(4) Remove the O-ring from the piston. 

tvision 



AUTOMATIC TFZANSMI N - Overdrive Brake 21-143 

INSPECTION 
Wash the removed parts and dry with air. Then, check the follow- 
ing and replace faulty parts. 

(1) Check the O.D. case for wear and damage of the piston sliding 
surfaces, seal ring and ring groove. 

(2) Check the piston for wear and damage of its outside (surface 
in contact with the case). 

(3) Check the spring for damage and deterioration. 

Free length 
Standard value : 16.1 mm (.634 in.) 
Limit : 15.7 mm (.618 in.) 

(4) Check the discs and plates for wear and damage of the friction 
surfaces. Also check the case and hub engagement for wear 1 
and damage. 

(5) Check the planetary ring gear for wear and damage of tooth , 
surfaces and splines. 

(6) Check the bearings, races and thrust washers for wear and 
damage. 

REASSEMBLY 
(1) Install new O-rings in the piston outside and inside grooves. l 
(2) Apply a light coat of ATF to the O-rings and install the piston in i 

the case, using care not to damage O-rings. 
(3) Install the return spring and spring retainer and fit the snap r: 

ring. 

Caution 
I’ 
(“’ 

? 
1. Make sure that the springs is installed without incli-4” ,; 

nation. .b 
2. Make sure that the snap ring is seated in the groovg I 

correctly. f :,- 
y: ! :I%?. 
i,* 
if 

‘, ,,’ ;-; 

(4) Install bearing races #6 and #8, thrust bearing #7, planetary 
‘b.,& I 

?w-’ 
ring gear and thrust washer in the O.D. case. Thrust bearing 
races #6 and #8 should be installed in the illustrated direction. 

Brake plate 
Braky d,/sc ,,/ $shion,plate , 

(5) Install the cushion plate and then install the brake plates and 
brake discs alternately. Then, install the backing plate and fit 
the snap ring. 

Caution 
Note the direction of installation of the cushion plate. 
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21-144 AUTOMATIC TFIANSMISSIO - Overdrive Brake / Forward Clutch 

=ORWARD CLUTCH 

1. Forward clutch cylinder 
2. Forward clutch piston 
3. O-ring 
4. O-ring 
5. Clutch return spring 
6. Spring retainer 
7. Snap ring 
8. Thrust bearing race 
9. Thrust bearing 

10. Thrust bearing race 
11. Clutch plate 
12. Clutch disc 
13. Forward clutch hub 
14. Snap ring 
15. Direct clutch hub 
16. Snap ring 

(6) Measure the brake clearance. 
Measure the backing plate to snap ring clearance. If it is larger 
than nominal, replace the clutch disc or plate. If it is smaller 
than nominal, incorrect installation is suspected. Disassemble 
and reinstall. 

Standard value : 0.35-1.6 mm (M-.062 in.) 

1 2 
I I 4 ^ 11 12111211 12 13 

14 15 16 

372100 

DISASSEIUIBLY 
(1) Remove the snap ring (for installation of the direct clutch hub) 

and remove the direct clutch hub, forward clutch hub and 
clutch disc from the clutch cylinder. 

(2) Remove the needle bearing and thrust bearing races. 
(3) Remove the snap ring and remove the clutch plates and clutch 

discs. 

i 

(4) Place the front clutch cylinder on 

MD998207 
the clutch return spring by using 
snap ring. 

(5) Remove the spring retainer and 

1 STB Revision 1 

a press bench and compress 
the special tool. Remove the 

return spring. 



AUTOMATIC TRANSMISSION - Forward Clutch 21-145 

2 372049 

(6) Install the clutch cylinder in the O.D. case and blow air into the 
O.D. case through the oil hole to remove the piston from the 
clutch cylinder. 

(7) Remove the O-ring from the piston. 

INSPECTION 
Wash the removed parts and dry with air. Then, check the follow- 
ing and replace faulty parts. 

(1) Check the input shaft and clutch cylinder for excessive wear 
and binding of thrust bearing contact surface 1 and bushing 
sliding surface 2, for damage of splines 3 and for wear of O.D. 
case seal ring contact surface 4. 

(2) Check the forward clutch cylinder for wear and damage of 
clutch drum teeth 1, for wear and binding of piston sliding 
surface and for damage and binding of thrust bearing seating 
surface 2. 

(3) Check the front clutch for abnormal wear and damage of teeth 
1 and splines 2 and for wear, binding and damage of hub thrust 
surface 3. 

(4) Check the clutch disc and clutch plate for wear and binding of 
friction surfaces and for wear and damage of engagement 
with the cylinder and hub (indicated by arrows). 

(5) Check the clutch return spring for damage and cracks. Also 
check for spring outside wear and deterioration. 

Coil O.D. 
Standard value : 8.0 mm (.315 in.) 

Free length 
Standard value : 15.1 mm (.594 in.) 

STB Revision 
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21-146 AUTOMATIC TRANSMISSION ‘- Forward Clutch 

35511' 

#l 

(6) Check the clutch piston for wear and damage of the outside 
(surface in contact with the cylinder). Shake the piston to 
check for binding check ball. Also apply air pressure to the 
piston inside to check for air leaks. 

(7) Check the direct clutch hub for abnormal wear and damage of 
the key ways (indicated by arrows). 

REASSEMBLY 
(1) Install new O-ring in the piston outside and inside grooves. 
(2) Apply a light coat of ATF to the O-rings and install the piston in 

ttie case, using care not to damage O-rings. 

(3) Install the return spring and spring retainer in the clutch cylin- 
der and compress the spring by using the special tool. Fit the 
snap ring. 

(4) Using Vaseline, attach thrust bearing race #l 1, bearing #12 
and race #13 in the order shown onto the input shaft rear end. 

STB Revision 



AUTOMATIC TRANSMISSION - Forward Clutch 21-147 

Plate 

37210 

Snap hng end 
372052 

8 

355121 

(5) Install the forward clutch hub in the clutch cylinder. 
(6) Install the clutch plates and clutch discs alternately in the 

clutch cylinder and fit the snap ring (narrower one) in the cyl- 
inder ring groove. 

(7) The snap ring should be located with its ends as illustrated. 

(8) Install one clutch disc and then install the direct clutch hub and 
fit the snap ring (wider one) at illustrated location. 

,., J-! 
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21-148 AUTOMATIC TRANSMISSION - Direct Clutch 

DIRECT CLUTCH 

1. Thrust bearing race 
2. Thrust bearing 
3. Thrust bearing race 
4. Snap ring 

Nz1LHcB 

, 
45676767 

5. Clutch backing plate 
6. Clutch disc 
7. Clutch plate 
8. Snap ring 
9. Spring retainer 

10. Piston return spring 
11. O-ring 
12. O-ring 
13. Direct clutch piston 
14. O-ring 
15. Direct clutch cylinder 

372053 

355125 
- 

DISASSEMBLY 
(1) Remove the snap ring and remove the clutch backing plate, 

clutch discs and clutch plates from the direct clutch cylinder. 
(2) Place the rear clutch on a press bench by using the special 

tool, compress the return spring to remove the snap ring. 
Then, remove the spring retainer and piston return spring. 

(3) Install the clutch cylinder in the center support and blow air 
through the oil hole of the center support to remove the piston 
from the cylinder. 

(4) Remove the O-rings from the piston. 

INSPECTION 
Wash the removed parts and dry with air. Then, check the follow- 
ing and replace faulty parts. 

(1) Check the clutch cylinder for wear and damage of grooves 1 
and piston sliding surface 2, for wear and damage of thrust 
bearing surface and for wear and damage of seal ring sliding 
surface. 

(2) For inspection of the clutch disc, plate, piston and spring, see 
FRONT CLUTCH. 
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AUTOMATIC TRANSMISSION - Direct Clutch 21-149 

Plate 

Disc 

Backing 
plate 

REASSEMBLY 
(1) Fit new O-rings in inside and outside grooves of the piston. 
(2) Apply a light coat of ATF to the O-rings and insert the piston 

into the cylinder using care not to damage the O-rings. 
(3) Place the clutch cylinder on a press bench and install the 

clutch return spring and spring retainer. 
(4) Compress the return spring, fit the snap ring by using the 

special tool. 

(5) Install the clutch plates, clutch discs and clutch backing plate 1” 
in the clutch cylinder and fit the snap ring. 

Caution 
Note the direction of installation of the backing plate. 
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21450 AUTOMATIC TRANSMISSION I- Center Support 

CENTER SUPPORT N21LU-- 

1. Seal ring 7. Spring retainer 13. Snap ring 
2. Snap ring 8. Brake return spring 14. Brake No.2 hub one-way clutch 
3. Snap ring 9. Brake piston No. 1 assembly 
4. Clutch backing plate 10. O-ring 15. Planetary sun gear 
5. Clutch disc 11. O-ring 16. Seal ring 
6. Clutch plate 12. Center support 372055 

DISASSEMBLY OF BRAKE NO.1 
(1) Remove the snap ring from the front of the sun gear and 

remove the sun gear (with one-way clutch) from the center 
support. 

(2) Remove the snap ring from the center support and remove the 
backing plate, clutch discs and clutch plates. 

(3) Plate the center support on a press bench by using the special 
tool. Compress the spring, remove the snap ring. Then, re- 
move the spring retainer and 12 brake return springs. 

Blow air into the oil way of the center support to remove 
brake No.1 piston. 

(5) Remove the O-rings from the piston. 
(6) Remove the seal rings from the center support. 

355130 ] 
/ STB Revision 
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AUTOMATIC TRANSMlSSlON - Center Sumort 21-151 

355131 

INSPECTI(IN 
Wash the removed parts and dry with air. Then, check the follow- 
ing and replace faulty parts. 

(1) Check the center support for damage and deterioration of the 
seal rings, for abnormal wear and ridge wear of seal ring 
groove, for abnormal wear and binding of bushing and for wear 
of clutch plate slot (section A). 

(2) Check the brake piston for damage of its outside (surface in 
contact with the center support cylinder). For inspection of the 
disc and plate, see FRONT CLUTCH. 

(3) Check the brake return spring for damage, squareness and for 
compliance with the spring specifications. 

Coil 0-D. . 
Standard value : 8.0 mm (.315 in.) 

Free leng!h 
Standard value : 16.1 mm (.634 in.)(reference) ‘;, 

Load at height 
Standard value 11.5 mm (.453 in.) : 21-23N (4.7-5.2 ‘..!. 

Ibs.)(reference) 

REASSEMBLY OF BRAKE NO.1 
(1) Install three seal rings on the center support. 
(2) Install new O-rings on outside and inside of the No.1 brake 

piston. 
(3) Apply a light coat of ATF to the O-rings and insert the piston in 

the cylinder, using care not to damage the O-rings. 
I’ 

(4) Place the center support on a press bench and fit 12 brake 1’ 
return springs in recesses of the piston, Then place the spring” 
retainer thereon. 

II 

(5) Compress springs by using the special tool and fit the snip 
ring. s 

‘,. 1-i 
), ,. : 
+gr., 

(6) Install the clutch plates, clutch discs and backing plate in the “, %- 
support and fit the snap ring. 

Caution 
Note the direction of installation of the backing plate. 

DISASSEMBLY AND INSPECTION OF BRAKE NO.2 
For disassembly and inspection, see BRAKE NO.1. 

REASSEMBLY OF BRAKE NO.2 
(1) Install new O-rings on outside and inside of the No.2 brake 

piston. 
(2) Apply a light coat of ATF to the O-rings and insert the piston in 

the cylinder, using care not to damage the O-rings. 
(3) Place the center support on a press bench and fit 12 brake 

return springs in recesses of the piston. Then place the spring 
retainer thereon. 
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21-152 AUTOMATIC TRANSMISSION - Center Support 

(4) Compress the springs and fit the snap rings by using the spe- 
cial tool. 

(5) Install the clutch plates, clutch discs and backing plate in the 
support and fit the snap ring. 
I 

Caution 
Note the direction of installation of the backing plate. 

Plate 

Disc 
\ 

Backing plate 

/ 

372102 

Seal ring groove 
372056 

r 

INSPECTION 
Wash the removed parts and dry with air. Then, check the follow- 
ing and replace faulty parts. 

Caution 
When drying the one-way clutch by air, use care as the sprag 
is likely to pop out. 

(1) Fix the brake No.2 hub (outer race) and check that the sun gear 
(inner race) turns smoothly when rotated clockwise and that it 
locks securely when rotated counter-clockwise. 
If the one-way clutch is found faulty, replace the brake No.2 
hub and one-way clutch assembly. 

(2) Remove the sun gear from the one-way clutch 1 and check for 
wear and damage of its surface contacting with the one-way 
clutch springs. Also check for wear and damage of the seal 
ring and ring groove and for damage of the sun gear teeth 3 
and splines 4. 

REASSEMBLY 
(1) Install two seal rings in sun gear grooves. 
(2) Inset-t the sun gear in the one-way clutch No.1 and check 

rotation. 
-/ 
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ATIC TRANSMISSIO - One-Way Clutch No. 2 and Front Planetary Gear Set 21-153 

ONE WAY CLUTCH NO. 2 AND FRONT PLANETARY GEAR SET NZILK- 

I 

1. One-way clutch inner race 
2. Retaining ring 
3. One-way clutch No.2 

4. Thrust washer 
5. Front planetary gear 
6. Thrust washer 

355136 

355137 

DISASSEMBLY 
(1) Disassemble the one-way clutch inner race and front planet&-y ,’ 

carrier. 
,.r 

(2) Remove the retaining ring from the front planetary carrier and ” 
remove the one-way clutch No.2 assembly and thrust wash- 
ers. 

INSPECTION i. 

Wash the removed parts and dry with air. Then, check the follow- 
ing and replace faulty parts. 

Caution 
When drying the one-way clutch by air, use care as the sprag 
is likely to pop out. 

(1) Check the thrust washers 1 and 2 for wear, bend and binding. 
(2) Check the front planetary gear for wear of carrier thrust sur- 

face 3, for wear and damage of pinion 4 and for wear of the 
one-way clutch outer race surface. 

(3) Check one-way clutch No.2 for wear and damage of springs, 
ribbon and sprag. 

I 355136 
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21 -I 54 AUTOMATIC TRANSMISSION - one-way Clutch NO. 2 and Front Planetary Gear set 

355139 

(4) Check the one-way clutch inner race for wear and damage of 
teeth 1 and disc sliding surface 2 and for wear and damage of 
inner race surface 3. 

REASSEMIBLY 
(1) Install the thrust washer (front) on the planetary gear. 
(2) Install two end bearings on the one-way clutch and noting the 

direction, install the clutch on the front planetary gear and fix 
with the retaining ring. 

(3) Install the one-way clutch inner race on the front planetary 
carrier. 

(4) Fix the inner race and check that the outer race (planetary gear 
carrier) turns smoothly when rotated counter-clockwise and 
that it locks securely when rotated clockwise. 

(5) Apply Vaseline to the thrust washer (rear) and attach it to the 
front planetary gear carrier. 

STB Revision 



AUTOMATIC TRANSMISSIO - Rear Planetary Gear and Output Shaft 21-155 

IEAR PLANETARY GEAR AND OUTPUT SHAFT N21 LZ-- 

#18 

lb 372057 

1. Thrust washer 6. Intermediate shaft 

2. Planetary sun gear 7. Thrust bearing #17 
3. Front planetary ring gear 8. Rear planetary ring gear 
4. Retaining ring 9. Retaining ring 

5. Rear planetary gear 10. Thrust bearing race #18 

11. Thrust bearing #19 
12. Output shaft assembly 
13. Thrust bearing 
14. Thrust bearing race 
15. Seal ring 

DISASSEMBLY 
(1) Loosen the retaining ring and remove the intermediate shaft :I: 

(front planetary ring gear and rear planetary gear) from the 1” 
output shaft assembly. 

‘i 

(2) Remove the front planetary ring gear, thrust washer and rear +” 
planetary gear from the intermediate shaft. i 

i 

(3) Remove retaining ring 1 from the rear of the intermediate 
‘>i I* 

shaft and remove rear planetary ring gear 2 and thrust bearing 
#17. 

INSPECTION 
Wash the removed parts and dry with air. Then, check the follow- 
ing and replace faulty parts. 

(1) Check the front planetary ring gear for wear and damage of 
internal gear teeth 1 and parking pawl teeth 2. 

1 

1 STB Revision 



21456 AUTOMATIC TRANSMISSION - Rear Planetary Gear and Output Shaft 

(2) Check the intermediate shaft for wear and damage of splines 
1 and bushing seating surfaces 2 and for clogging of oil holes 
3 in shaft. 

(3) Check the rear planetary gear for wear of the carrier thrust 
surface, for wear, damage and play in thrust direction of the 
pinion. 

(4) Check the rear planetary ring gear for wear and damage of the 
internal gear teeth and internal splines. 

(5) Check the output shaft for wear and damage of flange thrust 
bearing surface 1 and shaft bushing seating surface 2 and for 
clogging of shaft oil hole 3 and governor oil way 4. 

(6) Check the thrust washer and thrust race for wear and binding 
of the bearing surfaces. 

(7) Check the seal ring for wear and damage. Also check the 
groove. 

REASSEMBLY 
(1) Install thrust bearing #17 on the intermediate shaft and then 

install the rear planetary ring gear and fix with the retaining 
ring. 

(2) Install thrust bearing #19 and bearing race #18 on the output 
shaft. 
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AUTOMATIC TRANSMISSION - Rear Planetary Gear and Output Shaft 2%157. 

(3) Install the intermediate shaft together with the rear planetan/ 
ring gear on the output shaft flange. 

(4) Install the rear planetary gear set and thrust washer. 

(5) Install the retaining ring on the front planetary ring gear and 
install the ring gear on the output flange while compressing 
the retaining ring. 

Caution 
Pay attention to location of retaining ring ends. 
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21458 AUTOMATIC TFtANSMlSSOON - Brake No. 3 

BRAKE NO. 3 N21uaA 

1. Retaining ring 6. Brake apply tube 11. O-ring 
2. One-way clutch inner race 7. Snap ring 12. Reaction sleeve 
3. Clutch disc 8. Spring retainer 13. Brake No.3 secondary piston 
4. Clutch plate 9. Brake return spring 
5. Backing plate 10. Brake No.3 primary piston 372050 

For inn,er piston 1 

DISASSEMBLY 
(1) Compress the :spring and remove the snap ring by using the 

special tools. 
(2) Remove the spring retainer and 16 piston return springs. 

(3) Place the transmission case with the front end down and us- 
ing two air guns, blow air into inside through the inner and 
outer piston oil holes simultaneously to remove the inner and 
outer pistons and reaction sleeve as an assembly. Place rag 
below the case to protect the pistons. 

(4) Remove primary piston 2 and secondary piston 3 from reac- 
tion sleeve 1. 

(5) Remove O-rings from the pistons and reaction sleeve. 

STB Revision 



AUTOMATIC TRANS ISSION - Brake No. 3 21-159 

Brake apply tube contact surface 

355158 

355159 

Sna? ring 

M D998207 

MD99821 1 

355154 

INSPECTION 
Wash the removed parts and dry with air. Then, check the follow- 
ing and replace faulty parts. 

(1) Check the clutch discs and clutch plates for wear and binding 
of the friction surfaces and for wear of parts in engagement 
with the transmission case and hub. 

(2) Check the backing plate for wear and binding of disc friction 
surface and for wear and damage of brake apply tube contact 
surface. 

(3) Check the brake apply tube for deformation and damage, for 
wear and damage of backing plate contact surface 1 and pis- 
ton contact surface 2 and for wear and deformation of tube 
detent lug 3. 

(4) Check the brake piston and reaction sleeve for damage and 
wear of their outside in contact with the cylinder. 

(5) For inspection of the brake return springs, see the paragraph 
on inspection of brake No. 1 springs. 

REASSEMBLY 
(1) Install new O-rings on the primary and secondary pistons and $ .‘.; 

reaction sleeve. 
(2) Apply ATF to the O-rings and push inner piston 2 into reaction? ‘, 

sleeve 1 and then install outer piston 3. 
(3) Slide the pistons and reaction sleeve assembled in the sted; 

above into the cylinder, using care not to damage the O-rings:‘., 

(4) Apply grease to 16 brake return springs and install them on the 
outer piston. Then, install the spring retainer. 

(5) Compress the springs and fit the snap ring by using the special 
tools. 
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21-160 AUTOMATIC TRANSMISSION - Valve Body 

VALVE BODY NzllO-- 

6 

da 

I 
2 @so R ~ k-3 72 ‘3 71 

70 
Q A 

7776 

& 372061 
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AUTOMATIC TRA ISSION - Valve Body 21-161 

1. Throttle cam 
2. Cam spacer 
3. Return spring 
4. Throttle valve 
5. Throttle valve primary spring 
6. Kickdown valve 
7. Upper front valve body 
8. Check valve 
9. Check ball 

10. Throttle valve keep plate 
11. Secondary regulator valve spring 
12. Secondary regulator valve 
13. Front valve end cover 
14. 1-2 shift valve 
15. l-2 shift valve plug 
16. Valve retainer 
17. 3-4 shift valve 
18. 3-4 shift valve plug 
19. Locating pin 
20. D-2 down timing valve 
21. D-2 down timing valve plug 
22. Valve retainer 
23. Primary regulator valve 
24. Primary regulator valve Spring 

25. Primary regulator valve plunger 
26. Primary regulator valve sleeve’ 
27. Valve retainer 
28. Check valve 
29.’ Check valve 
30. Manual valve 
31. Plate 
32. Oil screen gasket 
33. Oil screen 
34. Pressure relief valve 
35. Pressure relief valve spring 
36. Retainer 
37. Detent spring 
38. Detent spring plate 
39. Lower valve body cover gasket (upper) 
40. Lower valve body cover plate 
41. Lower valve body cover gasket (lower) 
42. Lower valve body cover 

43. Check valve 
44. Locating pin 
45. Manual plug 
46. Third coast shift valve plug 
47. Third coast shift valve 
48. 3-4 shift control valve 
49. 3-4 shift control valve spring 
50. Low coast shift valve cover 
51~ Low coast shift valve 
52. l-2 shift valve spring 
53. Lower valve body 
54. Plug 
55. Lower valve body gasket 
56. Check valve 
57. Separate plate 
58. Valve body gasket 
59. Check valve 
60. Valve retainer 
61. Cut back plug 
62. Cut back valve 
63. Throttle valve secondary spring 
64. E-ring 
65. Reverse brake sequence valve 
66. Low coast modulator valve spring 
67. Plug 
68. Low coast modulator valve 
69. Check valve 
70. Valve retainer 
71. Intermediate coast shift valve plug 
72. Intermediate coast shift valve 
73. Upper rear valve body 
74. 2-3 shift valve spring 
75. 2-3 shift valve 
76. 2-3 shift valve plug 
77. Valve retainer 
78. Intermediate coast modulator valve 
79. Detent regulator valve 
80. Detent regulator valve spring 
81. Valve retainer 
82. Intermediate coast modulator valve spring 
83. Reverse clutch sequence valve spring 
84. Rear valve cover 

.. ) 

1:’ 

I 
..: 

j. 

/ 
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21-162 AUTOMATIC TRANSMISSION - Valve Bodv 

DISASSEMBLY 
For disassembly, observe the precautions given below. 

(1) Keep the disassembled parts orderly for efficient reassembly 
operation. Attach tags to springs for identification. 

(2) When disassembling the valve, do not attempt to remove the 
valve with undue force. The valve and valve hole could be 
damaged or burred, leading to faulty valve operation. 

(3) When removing the front upper and rear valve bodies from the 
lower valve body, use care not to lose check balls and springs. 

INSPECTION 
Wash the removed parts and dry with air. Then, make the follow- 
ing checks. 

Caution 
When making ctnecks, use care not to damage valve land out- 
side and valve body holes. 

(1) Check the valves for damage and wear. 
(2) Insert the valves in the valve body and check smooth rotation 

and sliding. 
(3) Check the valve body for damage and wear of valve hole bores 

and for clogging of oil holes and oil ways. 
(4) Check for damage of the valve body plate wear and damage of 

check balls. 
(5) Check for clogging of the oil strainer. 

5 
PUPPER FRONT VALVE BODY 

Throttle valve 
Cut back valve 

Kick-down valve I 
Secondan/ regulator valve 

355161 
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AUTOMATIC TRANS ISSION - Valve Body 21-163 

UPPER REAR VALVE BODY 

2-3 shift valve 
Intermediate coast shift valve 

Intermediate modulator valve 
*- 

Detent regulator valve Low coast modulator valve 

n Reverse clutch sequence valve 

LOWER VALVE BODY 

I Plug 
Low coast shift yalve 

(6) Check the springs and replace if broken or excessively dete-zf :.(‘ 
riorated. (See the table on page 21-164.) <i 

1, 
! 

.5. 

: 

l-2 shift valve 

Third coast shift valve 

3-4 shift control valve D-2 do&t timing valve 

Pressure relief valve 

e- Manual valve 

Primary regulator valve 

mllml 
t 

Primary regulator valve plunger 

372063 
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21-164 AUTOMATIC TRANSMISSION - Valve Body 

Valve Spring Identification 
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AUTOMATIC TRA ISSION - Valve Body 21-165 

'3 355165 

4 
372064 

REASSEMBLY 

Caution 
Before reassembly, wash the parts in a clean detergent and 
dry with air. Do not wipe with rags for drying. Entry of dust 
could cause faulty valve operation. 

(1) Install primary regulator valve 1, spring 2, plunger 3 and sleeve 
4 in the lower valve body in the order shown and insert re- 
tainer 5 to prevent the valve and other parts from coming 
loose. 

(2) Install l-2 shift valve 1 and valve plug and insert retainer 3 to ’ 
prevent the valve from coming loose. 

(3) Install 1-2 shift valve spring 1, low coast shift valve 2 and plug 
3 and fit low coast shift valve cover 4. 

,.:’ ,. 
?‘:. 

(4) Install pressure relief valve 1, spring 2 and retainer 3. 

(5) Install spring, check valve and check valve spring at illustrated 
locations. 

STB Revision 1 
/; 



21466 AUTOMATIC TRANSMISSION - Valve Body 

Plug 

355234 

D-2 down 
hole ~‘~,:,““” 

ys ) Seat /355235 

I 
372065 

)STB 

(6) Install the spring, 3-4 shift valve and plug and then inset-t the 
locating pin. 

(7) Install the D-Z down timing valve and plug and insert the seat. 

(8) install 2-3 shift valve spring 1, 2-3 shift valve 2, 2-3 shift valve 
plug 3 and retainer 4 in the upper rear valve body. 

(9) Install intermediate coast shift valve 5, plug 6 and retainer 7. 

(10)lnstall detent regulator valve 1, spring 2 and retainer 3 in the 
order shown. 

(1l)lnstall low coast modulator valve 1, plug 2, reverse brake se- 
quence valve 3 and intermediate coast modulator valve 4. 

(12)lnstall valve springs. 
(13)lnstall rear valve cover 5. 

evision I 



AUTOMATIC TRA ISSION - Valve Body 21-167 

COVW gasket 355233 

35517: 

!J - 

(14)Place check balls (rubber) at illustrated locations in oil ways in 
the bottom of the lower valve body. 

(15)When installing the lower valve body cover, use the correct 
gasket. One with oval holes for check balls is for the lower 
valve body. 

(16)lnsert secondary regulator valve spring 1 and secondary reg- 
ulator valve 2 in the front upper valve body and install front 

., 

valve end cover 3. 
:.^. 
,I , 

$ 
# y’ 

3 
? 

1.. 
\. 

I 

1, 

(17)lnsert throttle valve 1, throttle valve secondary spring 2 and E 
rings 4 in the order shown and fit key plate 3 in the oil way at 
illustrated location. Then, install throttle valve primary spring 5 
and kickdown valve 6. 

Caution 
1. Install same number of E rings as before disassembly 

for not disturbing throttle valve adjustment. 
2. Insertion of the throttle valve key plate at incorrect 

location could cause faulty valve operation. 

(18)lnstall the throttle cam and spring on the upper front valve 
body and tighten bolts temporarily. When installing, note the 
location of the spring end on the body side. Then, hook the 
other end of the spring to the cam and bolt the cam to the 
valve body. After installation, check that the throttle cam turns 
through full stroke smoothly. 

Caution 
Hook the spring to the correct hole. 
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21-168 AUTOMATIC TRANSMISSION - Valve Body 

1 355176 

1 (20)lnstall the check ball (rubber) at the illustrated location. 

I 
0 

355177 

For lower valve body For upper valve body 
355236 

355237 I 

(19)lnstall cut back valve 1, valve plug 2 and retainer 3. Install the 
cut back plug with the larger land end facing out. 

(21) Place a new lower valve body gasket on the lower valve body. 

NOTE 
Do not use gasket for the upper valve body. 

(22)lnstall the separator plate and tighten bolts at illustrated loca- 
tions temporarily. 

(23)Piace a gasket for upper valve body, aligning with the separa- 
tor plate. 

(24)While using care not to disturb check valve position on the rear 
upper valve body, install the lower valve body onto the rear 
upper valve body and tighten the bolts (indicated by (A)) tem- 
porarily from the lower valve body side. 

(25)Remove the two bolts tightened in step (22). 
(26) Install the lower valve body onto the rear upper valve body and 

tighten the bolts (indicated by (B)) temporarily from the lower 
valve body side. 

(27) Install the detent plate. 
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AUTOMATIC TRA ISSION - Valve Body 21-169 

355240 

Fi 
le 

(28)lnstall the lower valve body onto the upper front valve body 
and temporarily tighten the bolts shown at left from the lower 
valve body side. 

(29)Turn the valve body upside down and temporarily tighten the 
illustrated bolts from the upper valve body side. 

(30)Then, temporarily tighten the remaining valve body bolts as 
illustrated. 

,! 

(31)Tighten all bolts of the valve body to specified torque. 
FI’ 

(32) Install the manual valve. 
$:’ 

;’ . 
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21-170 AUTOMATIC TRANSMISSION - Governor 

GOVERNOR 

&a-- 3 

1. E-ring 
2. Governor weight 
3. Governor valve 
4. Outer governor spring 
5. Inner spring governor 
6. Secondary weight 
7. Governor valve shaft 
8. Governor body 
9. Governor retaining ring 

DISASSEMBLY 
(1) Remove the E-ring 1 and remove governor weight 2. 
(2) Remove governor shaft 3, spring and governor valve in the 

direction of arrow. Remove the governor valve from the output 
shaft hole. 

INSPECTION 
Wash removed parts and dry with air. Then, make the following 
checks. 

(1) Check the governor valve for damage and wear and check that 
it slides smoothly while rotating it in the body. 

(2) Check the governor body for damage and wear of the valve 
sliding surface and for clogging of the oil hole and oil way. 

(3) Check the governor spring. 

Outer Inner 

Coil outer diameter mm (in.) 15.34 (.604) 11.55 (.455) 

Free length mm (in.) 12.76 (.520) 11.49 (.452) 

Wire diameter mm (in.) 0.85 (.034) 0.85 (.034) 

Identification color White White 

REASSEMBLY 
Reassemble the governor following the disassembly steps in re- 
verse order. 
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AUTOMATIC TRANSMISSION - 
Transmission Case / Manual Valve Lever / 
Parking System / Throttle Control Cables 21-171 

TRANWHSSION CASE umu0-- 
INSPECTION 
Make the following checks and replace faulty parts. 

(1) Check the bushing for wear and binding. 
(2) Check the accumulator bore surface for damage. 
(3) Check the brake No.3 cylinder surface for damage. 
(4) Check the case inside splines for excessive wear or damage. 
(5) Check mating surfaces with other parts for damage. 

2 
i 1 

a=D 
2 

4 

d 8: +\ 3 

QQ 
372057 

355188 

/ 

MANUAL VALVE LEVER 
INSPECTION 
Make the following checks and replace faulty parts. 

(1) Check the lever detent spring collar contact surface 1 for wear 
and damage. 

(2) Check manual valve lever pin 2 for wear. 
(3) Check shaft 3 for wear. 
(4) Check slotted spring pin 4 for wear. 

Caution 
When disassembled, do not reuse the slotted spring pin. .{ 

,2; 
.8 

?” 

3. 

PARKING SYSTEM 
‘., 3 i-. 

INSPECTION 
Make the following checks and replace faulty parts. 

Check parking lock pawl 1, spring 2, cam collar 3 and cam plate 4 
for wear and damage. 

THROlTLE CONTROL CABLES 
INSPECTION 
Make the following checks and replace faulty parts. 

(1) Check the outer cable for cracks and damage. 
(2) Check motion of the inner cable in the outer cable. 
(3) Check adapter 1 and nipple 2 for wear and deformation. 
(4) Check the boot for damage. 

I 
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21-172 AUTOMATIC TRANSMISSION - Th rust Bearings and Thrust Washers / Adapter 

THRUST BEARING AND THRUST WASH- 
ERS NzlNc-- 

INSPECTION 
(1) ~Check the thrust bearings and thrust washers for wear and 

binding and replace if faulty. 

ADAPTER 
INSPECTION 
(1) Check the adaoter rear end for leaks and check the oil seal lip 

1. Oil seal 
2. Gasket 
3. Adapter 

2 J 372068 

for damage anb replace the oil seal if faulty. 
When installing the oil seal, apply grease to its lip. 
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AUTOMATIC T ANSMISSION - Transfer 21473 

TRANSFER NZIND-- 

13. Low speed gear 

1. Snap ring 
2. Spring retainer 
3. Shift rail assembly 
4. Cotter pin 
5. H-L shift fork 
6. Spring 
7. Steel ball 
8. Stopper plate 
9. Clutch sleeve 

10. Clutch hub 
11. Bearing 
12. Rear output shaft 

14. Needle bearing 
15. Bearing spacer 
16. H-L clutch hub 
17. Snap ring 
18. Needle bearing 
19. Clutch sleeve 
20. Snap ring (optional) 
21. input gear 
22. Bearing 
23. Snap ring 
24. Oil guide 
25. Side cover 
26, Oil seal 

27. Buffle plate 
28. Side cover gasket 
29. Dust seal guard 
30. Oil seal 
31. Transfer case 
32. Chain cover gasket 
33. O-ring 
34. Thrust washer 
35. Needle bearing 
36. Bearing spacer 
37. Counter gear shaft 
38. Counter gear 
39. Lock plate 
40. Dust seal guard 
41. Dust seal 
42. Rear cover 
43. Rear cover gasket 
44. Steel ball 
45. 4WD lamp switch 
46. Seal plug 
47. Poppet spring 
48. Steel ball 
49. Cord fastener 

50. Interlock plunger j: 
51. Ball bearing 2 
52. Steel ball 53. Chain i 

54. Needle bearing ( 
: 

55. Sprocket sleeve ‘; 
56. Drive sprocket $ ,y 57. Bearing i.; 

?LE 
58. Front output shaft <( 

59. Sprocket spacer 
60. Lock nut 
61. Chain cover 
62. Wave spring 
63. Spacer (if required) 
64. Gasket 
65. Cover 
66. Snap ring 
67. H-L shift rail 
68. Wave spring 
69. Speedometer sleeve 

assembly 
70. Sleeve clamp 
71. Control lever assembly 
72. Control housing cover 
73. Gasket 
74. Breather 
75. Plug 
76. Gasket 
77. Select spring 
78. Select plunger 

148014 
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21-174 AUTOMATIC TRANSMISSION - Transfer 

REMOVAL 
(1) Remove the plug from the right side of the transfer case and 

take out the select spring and select plunger. 
(2) Remove the control lever housing assembly, cover and gas- 

ket. 
(3) Remove the transfer case to adapter attaching bolts and nuts. 
(4) Pull the transfer case back to separate from the adapter. 

DISASSEMBLY 
(1) Remove two 4WD light switches.Take out two steel balls. 
(2) Remove the speedometer sleeve clamp and remove the 

speedometer sleeve assembly. 
(3) Remove the rear cover attaching bolts and remove the spacer 

and gasket. 
(4) Remove the cover (front output shaft portion) and take out the 

wave spring, spacer (if inserted) and gasket. 
(5) Remove the side cover and gasket. 

(6) Drive out the spring pin from the H-L shift fork by using the 
special tool or a pin punch (commercially available). 

(7) Remove the two seal plugs and take out the two poppet 
springs and balls. 

(8) Pull out the H-L shift rail rearward. 
(9) Take out the interlock plunger. 
(lO)Remove the snap ring from the rear output shaft rear bearing. 
(1 l)Remove the chain cover. 
(12)Remove the oil guide. 

(13)Remove the countershaft locking plate and pull out the 
countershaft. 
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AUTOMATIC TRANSMISSION - Transfer 21475 

Thrust\ washer , 

144011 Counter gear 

(14)Take out the counter gear, two thrust washers and needle 
bearings and spacer from the side cover hole. 

(15) Remove the snap ring from the 2-4WD shift rail and remove 
the two spring retainers and spring from the shift rail. 

(16)Take out the front output shaft, rear output shaft and chain i,. 
together from the transfer case. d 

J- 

,I 
I’ 

(17)Remove the 2-4WD shift rail. 
(18)Remove the H-L shift fork and clutch sleeve. 
(19)Remove the needle bearing from the input gear. 

(20)Remove the snap ring and then remove the input gear 
assembly. 



21-176 AUTOMATIC TRANSMilSSlON - Transfer 

DISASSEMBLY OF REAR OUTPUT SHAFT 
(1) Remove the snap ring from the rear output shaft front end and 

remove the H-L clutch hub, low speed gear, thrust washer and 
needle bearing. 

(2) Pry up the staked portion of the rear output shaft lock nut and 
loosen and remove the lock nut. 

(3) Remove the ball bearing from the rear end using a bearing 
puller (commercially available) or a press. 

(4) Remove the sprocket spacer and steel ball. 
(5) Remove the drive sprocket, two needle bearings, sprocket 

sleeve and steel ball. 
(6) Remove the 24WD clutch sleeve, hub and stop plate and pull 

out the ball bearing using a puller or press. 

123 456 78 9 10 11 12 

13 14 15 16 17 18 

1. Snap ring 7. 24WD clutch hub 13. Thrust washer 
2. H-L clutch hub 8. Drive sprocket 14. Needle bearing 
3. Low speed gear 9. Sprocket spacer 15. Needle ball 
4. Ball bearing 10. Ball bearing 16. Sprocket sleeve 
5. Stop plate 11. Lock nut 17. Needle bearing 
6. 24WD clutch sleeve 12. Rear shaft output 18. Steel ball 

144616 
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AUTOMATIC TRANSMISSION - Transfer 21-177 

Front 
1 

For H-L 
144023 

For 2-4WD 148012 

REASSEMBLY OF REAR OUTPUT SHAFT 
For reassembly, follow the disassembly steps in reverse order, 
paying attention to the following. 

(1) Prior to reassembly, wash parts and check sliding and rotating 
parts for damage. Replace parts if excessively worn or dam- 
aged. 

(2) Apply transmission oil to rotating and sliding parts before reas- 
sembly. 

(3) When installing the clutch hub, note the direction. Also check 
that the sleeve slides smoothly when installed. The clutch 
sleeve may be installed in either direction. 

(4) Install a snap ring for H-L clutch hub on the front end of the 1, 
rear output shaft. Use the thickest snap ring that fits in the ’ 
groove. (: 

H-L clutch hub end play 
Standard value: O-0.08 mm (O-.003 in.) 

(5) Tighten the lock nut to specified torque and then stake at the 
illustrated location, aligning with the groove. 

(6) Check that the low speed gear and drive sprocket ball bearing 
rotate smoothly. 
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21-178 AUTOMATIC TRANSMISSION - Transfer 

14800E 

REASSEMBLY 
(1) Press fit new oil seals in the input gear portion and front output 

shaft portion of the transfer case. Fit the baffle plate on the 
input shaft side. Apply specified oil to the oil seal lips. 

Specified gear oil : Hypoid Gear Oil API Classification 
GL-4 or higher SAE viscosity No. 
mw, 75w-a5w 

(2) Press fit the ball bearing to the input gear, pushing the inner 
race. Check that the bearing rotates smoothly. 

(3) Fit a snap ring on the front end of the input gear. Use the 
thickest one that fits in the groove. 

Standard value : 0 - 0.06 mm (O-.002 in.) 

(4) Insert the input gear assembly in the transfer case and fit a 
snap ring. Use the thickest one that fits in the groove. 

Standard value : 0 - 0.06 mm (O-.002 in.) 
(5) Insert the needle bearing in the input gear. 

(6) Install the H-L clutch sleeve and shift fork. 
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AUTOMATIC TRANSMISSION - Transfer 21-179 

Thrust washer 

Counter gear 

(7) Install the 2-4WD shift rail. 

(8) Engage chain securely with the rear output shaft and front 
output shaft sprockets. Then, install the rear and front output . . 
shafts and chain together, while sliding the 2-4WD shift fork 
with the clutch sleeve attached over the 2-4WD shift rail. 

; 

',i 

(9) Install two spring retainers and spring over the 2-4WDshift rail 
and fit a snap ring. .i: 

i.l 

. : , I 
!. , 
; 

‘. 

(10) Insert two needle bearings and spacer in the counter gear and 
install the assembly in the transfer case. Install a thrust 
washer on each of the counter gear. 

(1l)lnser-t the countershaft and fit the locking plate. 



21-180 AUTOMATIC TRANSMISSION - Transfer 

g> 144626 

Spring pin 
d r( 

(12)lnstall the oil guide. 
(13)lnstall the chain cover and gasket, making sure that the oil 

guide edge is in the chain cover window. Apply sealer to the 
gasket. 

Specified sealant : 3M ART Part No. 8001 or equivalent 

(14)Tighten the chain cover bolts to specified torque. Apply 
a,dhesive to threads of bolts fitted in holes that go through 
the case. 
Specified adhesive : 3M Adhesive Nut Locking 4171 or 

equivalent 

(15)Fit a snap ring in the groove of the bearing at the rear end of 
the rear output shaft. 

(16)lnsert the interlock plunger in the hole of the chain cover. 
(17)lnsert the H-L shift rail through the H-L shift fork. The H-L shift 

rail cannot be inserted unless the 2-4WD shift rail is shifted to 
the’4WD side. 

(18) Install poppet balls and springs two each and fit the seal plugs. 
Face the smaller end of poppet springs toward the ball. 

(19)Aligning the spring pin holes of the H-L shift fork and shift rail, 
drive in the spring pin by using the special tool or a pin punch 
(commercially available). When installing the spring pin, face 
its slit toward the shift rail center. 

(20)Measure the output shaft rear bearing protrusion A and rear 
cover recess B to calculate the end play. Select the spacer that 
gives specified end play. 

(21)Apply sealer to a new rear cover gasket and attach it to the 
chain cover side. 

Specified sealant : 3M ART Part No. 8001 or equivalent 
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AUTOMATIC TRANSMISSION - Transfer 21-181 

I \ /144Q28j 

I A 

A Gasket 

i 

B 

@ 
K 

Wave spring 

II 

Spacer 

148011 

Extension 
housing 

Mating mark 

13404!i 

(22)lnstall the selected spacer on the rear of the output shaft rear 
bearing. 

(23)lnstall the rear cover and tighten the bolts to specified 
torque. Apply adhesive to threads of bolts fitted in holes 
that go through the case. 

Specified adhesive : 3M Adhesive Nut Locking 4171 or 
equivalent 

(24)Measure protrusion A of the front output shaft rear bearing);.: , 
and recess B of the cover and calculate the clearance. If it is’: 
more than nominal, place a spacer at illustrated location. 

,,i 
(. 
2 

Standard value : 2 mm (.078 in.) : 1 
(25)Apply sealer to a new cover gasket and attach it to the chain ‘I ‘, 

cover. 

Specified sealant : 3M ART Part No. 8001 or equivalent ; 

(26)lnstall the wave spring spacer (if necessary) on the rear of the 
bearing. 

I ” 
.’ 

(27)lnstall the cover and tighten the bolts to specified torque. d 
Apply adhesive to threads of bolts. 

[*‘F”” 
@ 

Specified adhesive : 3M Adhesive Nut Locking 4171 0;:. ..:T 
equivalent >. I+. : 

(28)lnsert the speedometer sleeve assembly in the rear cover.J’*%’ 
Line up the mating mark on the extension housing with the ” 
mark corresponding to the speedometer driven gear tooth 
number range put on the sleeve. 

(29)lnstall the sleeve clamp and tighten the bolt. 

(30)lnstall the two 4WD light switches, making sure that step” 
balls are fitted. B 

1 ST6 Revision 



21-182 AUTOMATIC TRANSMISSION - Transfer 

REASSEMBLY 
For reassembly, follow the removal steps in reverse order, 
paying attention to the following. 
1. Apply sealer to one side of the two control housing 

gaskets and attach them to both sides of the control 
liousing cover. 

Specified sealant : 3M ART Part No. 8001 or equivalent 

2. Apply sealer to the adapter gasket. 

Specified sealant : 3M ART Part No. 8001 or equivalent 

( ST6 Revision 


