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Section T2 

Introduction 

The torque converter transmission is a fully automatic 
unit, consisting primarily of a threeelement hydraulic 
torque converter and a compound planetary gear train. 
Three multiple-disc clutches. one roller clutch, one 
sprag clutch. and two friction bands, provide the 
elements which are required to obtain the desired 
functions of the gear train. 

A name plate is f h e d  to  the right-hand side of the 
transmission, toward the centre of the case. The serial 
number is prefixed by either the letters RHA,'RJA, RNA, 
or RNAB, and the year in numerals. 

On 1989 model year transmissions, t h e  seriat 
number is prefixed by either the letters RDA. RKA. RLA. 
RMA, or RMAB. and the year in numerals. 

The toque convener, clutches, and rollers connect 
the engine to the planetaw gears with the aid of 
pressurized transmission fluid. f hree forward gears and 
reverse are provided. When necessary. the torque 
converter will supplement the gears by multiplying 
engine torque 

The torque converter is of welded steel 
construction and cannot be dismantled. The unit is 
made up of two vaned sections which face each other 
across a fluid filled housing. The pump half of the 
converter is connected to  the engine and the turbine 
half is connected to the transmission. 

When the engine is running the converter pump 
rotates and throws fluid against the turbine, causing the 
turbine to  rotate. The fluid then returns to the pump in a 
circular flow and continues this cycle as tong as the 
engine is running. 

The convener also has a smaller vaned section. 
called a stator, which directs the fluid back to  the pump 
through smaller openings a t  greater speed. The 
speeded-up Ruid imparts additional force to the engine 
driven converter pump. thus multiplying engine torque. 

A hydraulic system pressurized by an 
internallexternal gear type of pump provides the 
working pressure required to operate the friction 
elements and automatic controls. 

External control connections 
The external control connections to the transmission 
are. 
1. An electric gearchange actuator, connecting rod. 
and tevers. The actuator responds t o  an electrical 
signal from a switch on the steering column, then 
moves the gear change lever on the transmission to 
the required position. 
2. Engine vacuum which operates a vacuum 
modulator unit. 
3. 12 volt electrical signals to operate an electrical 
detent solenoid. 

Gear and torque ratios 
The gear ortorque ratios of the transmission are. 

First - 2.5:l 
Second - 1,5:1 
Third - 1.0:l 
Reverse - 2.0:l 

Each gear ratio can be multiplied by as much as 
2.2, depending upon the slip speed of the converter 
pump and turbine. 

Vacuum modulator 
A vacuum modulator is used to automatical ly sense 
engine torque input to the transmission. The 
modulator transmits this signal to the pressure 
regulator which controls main line pressure. This 
ensuresthat all the torque requirements of the - 
transmission are met and that the correct gear change 
spacing is obtained at all throttle openings. 

Detent solenoid 
The detent soknoid is activated by the throttle 
position switch. mounted an the end of the primary 
throttle spindle. When the pedal is in the kick-down 
position, the -tch is closed: the solenoid in the 
transmission is then activated and a down-change will 
occur a t  speeds below 129 kmth 1180 rnileh). At lower 
speeds a down-change will occur at smaller throttle 
openings without the aid of the throttle position 
switch assembly, or the solenoid. 

Heat exchanger 
The heat exchanger for the transmission fluid is 
situated i n  the bottom of the radiator matrix (see fig. 
T2-7 ). 

Selector positions 
- 

The transmission quadrant has six selector positions 
which enable the driver t o  control the operation of the 
transmission under varying driving conditions. The 
six selector positions appear in the following 
sequence, from left to  right; P- Park, R - Reverse, N - 
Neutral, D- Drive, I - Intermediate, and L - Low. The 
engine can only be started in the park and neutral 
positions. 

P- Park position positively locks the output shaft 
to the transmission case by means of a locking pawl 
and prevents the car from rolling either backward or 
forward when parked on a steep incline. 

R - Reverse enables the car to operate in a reverse 
direction. 

N - Neutrai enables the engine to be started and 
run without the car moving. 

D - Drive is used for al t normal driving conditions 
and maximum economy. Drive range has three gear 
ratios, from starting to direct drive. Forced down- 
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changes are available for safe and rapid overtaking, 
by fully depressing the accelerator pedal. 

1 - Intermediate adds new performance for 
congested traffic conditions or hilly terrain. This range 
hasthe same starting ratio as D, but prevents the 
transmission from changing above second gear; 
acceleration is retained when extra performance is 
required. 

The engine can be used to assist braking in this 
range. 

L- Low range permits operation at a lower gear 
ratio and should be used when maximum torque 
multipiication is required or, when descending a steep 
gradient. When the selector lever is movedfrom drive 
(D) to low (L) at normal road speeds, thetransmission 
will change to second gear and remain in second gear 
until the speed of the car is reduced tothe normal 2-1 
down-change speed. The transmission will then 
change down to first gear and remain in first gear 
regardless of car speed or engine revolutions, until 
the selector lever js moved into eitherthe drive (D) or 
the intermediate (I) position. 

Hydraulic system 
Pressure controi 
The transmission is controlled automatically by a 
hydraulic system. Hydraulic pressure is supplied by 
thetransmission oil pump, which is engine driven. 

Main line oil pressure is controlled by a pressure 
regulator valve train which is located in the pump and 
by the vacuum modulator which is connected to 
engine vacuum. 

The pressure regulator controls main line oil 
pressure automatically, in response to a pressure 

Fig. T2-1 Heat exchanger system 
1 Transmission fluid to heat exchanger 
2 Transmission fluid from heat exchanger 
3 Coolant radiator with heat exchanger in 

bottom tank 

signal from a modulator valve. This is done in such a 
manner, thatthe torque requirements of the 
transmission clutches are met and correct gearchange 
spacing is obtained at all throttle openings. 

To control line pressure, a modulator pressure is 
used. This pressure varies in the same manner as 
totque input tothe transmission. Sincethe torque 
input to the clutches is the product of engine torque 
and converter ratio, modulator pressure must 
compensate for changes in either or both of these. 

To meet these requirements. modulator pressure 
is regulated by engine vacuum, which is an indicator 
of engine torque and throttle opening. It will decrease 
as the car speed increases to compensate for the 
changing converter torque ratio. 

Vacuum modulator assembly 
The engine vacuum signal is received by the vacuum 
modulator, which comprises an evacuated metal 
bellows, a diaphragm, and two springs. The assembly 
is so arranged that the bellows and external spring 
apply a force that acts on the modulator valve so that 
it increases modulator pressure. To control modulator 
pressure, engine vacuum and an internal spring 
oppose the bellows and external spring. 

To reduce the effect of altitude on change points, 
the effective area of the diaphragm is different than 
that of the bellows. Atmospheric pressure acts on the 
resulting differential area to reduce modulator 
pressure. 

Governor assembly 
The speed of the car is signalled to the transmission 
by a governor which is driven by the transmission 
output shaft. The governor is comprised basically of a 
valve body, a regulator valve, and flyweights. 

Centrifugal force causes the flyweights to act on 
the regulator valve. The valve then regulates a 
pressure signal which increases with road speed. 

Governor pressure acts on the modulator valve 
to cause modulator pressure to decrease as the speed 
of the car increases. 



Section T3 

Servicing 

Careful and regular maintenance of the transmission 
is necessary to ensure maximum reliability. 

For details of the servicing and maintenance 
requirements of the transmission. refer to the Service 
Schedule Manual -TSD4702. 

It is absolutely essential that attention be paid to 
cleanliness whenever the interiorof the transmission 
is exposed and when work is being carried out on a 
particular unit belonging to the trsrtsmissipn. The 
smallest particle of dirt in theoil may interfere with 
the correct operation of the valves, particularly in the 
control valve unit. 

A list of approved transmission fluids is given in 
Chapter D. 

Fluid level -To cheek and top-up 
The fluid level in the torque converter transmission 
can be checked accurately only when the car is 
standing on a level surface, the engine is running at 
the idle speed. and the transmission fluid is at normal 
operating temperature, approximately 77°C (170°F). 
This is only obtained after 24 kilometres (1 5 miles) of 
highway/motomvav driving or after 16 kilometres 
('10 miles) of city driving. 

As an initial check. the fluid level may be checked 
after starting from cold asfollows. 
1. With the car on a level surface, apply the parking 
brake and chockthe road wheels. 
2. On four door cars, remove the protective cover 
from the windscreen wiper mechanism to gain access 
to the dipstick. Ensure that the following safety 
procedure is undertaken to isolate the mechanism 
prior to removing the cover. 

Ensure that the windscreen wiper control switch 
situated on the facia is in the off position. Remove a 
windscreen wiper relay, preferably number three 
(see fig. T3-1). To remove the relay pull it vertically 
from its mounting. 

Always clean the top of the dipstick before 
removing it from the filler tube. 
3. Start and run the engine for three to four minutes 
with the gear range selector in the park position. 
Allow the engine to achieve a normal idle speed. 
4. Whilst sitting in the driving seat, firmly apply the 
footbrake and move the gear range selector through 
the full range of gear positions pausing briefly in each 
range. Return the selectorto the park position. 
5. Immediately check the fluid level with the engine 
running at idle speed. 

The level should be 25 mm (1 in) below the FULL 
HOT mark on the dipstick. 

Top-up to this level if necessaty. 
Important When checking the fluid level with the 

engine running, take care to avoid any 
moving parts such as drive belts, pulleys, 
fan blades, etc. Care should also be taken 

Fig. T3-1 Transmission filler tube and dipstick 
A Removing the windscreen wiper mechanism 

cover. The arrow indicates rhe wiper motor 
relay removed 

B Withdrawing the dipstick from the filler tube 
C Wiper motor relay location (1989 model year 

four door cars1 
D Dipstick markings 

to avoid contact with hot engine 
components. 

Afterthis initial check a further check should be 
carried out as follows. 
6. Drive the car for approximately 24 kilometres (15 
miles) of highway/motorway driving or 16 kilometres 
(70 miles) of city driving. This should ensure the 
transmission has reached normal operating 
temperature. 

It is essential that this temperature is attained. 
Do not top-up the fluid level to the FULL HOT mark on 
the dipstick when the fluid is oniy warm, as this will 
result in an overflow situation when the normal 
operatingtemperature is attained. OverfiIling will 
resutt in fluid being discharged from the transmission 
breather pipe. 
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7. Position the car on a ievel surface, firmly apply 
the parking brake and select park with the gear 
selector lever. 
8. Carry out the procedure described for the initial 
check (Operations 2 to  5 inclusive). 
9. With the transmission fluid at normal operating 
temperature the level of the fluid should be within the 
cross hatched area marked on the dipstick (see fig. 
T3-11. 
10. If necessary add fluid by pouring it down the filler 
tube. with the engine stilt running, until the fluid is to 
the FULL HOT mark on the dipstick. Do not overfill. 
I f .  When the fluid ievel is correct, switch offthe 
engine and fit the windscreen wiper mechanism cover 
and relay. 

To drain the sump and renew the intake strainer 
1. Position the car on a ramp. 
2. Place a clean container having a minimum 
capacity of 3 litres 15 Imp pt. 6 US pt) beneath the 
drain plug situated on the corner of the transmission 
sump (see fig. T3-2). 
3. Remove the drain plug and allowthe oil to drain 
from the sump. 
4. Remove the setscrews securing the transmission 
sump and lower the sump. Discard the gasket. 
5. Unscrew and remove the stepped bolt securing 
the intake pipe and strainer assembly to the 
transmission casing. Remove the strainer assembly. 
6. Discard the intake strainer but retain the intake 
pipe which connects the strainer to the casing. 
7. Fit a new rubber '0' ring onto the intake pipe, 
lubricate the '0' ring with clean transmission fluid. 
8. Ensure a new rubber seal is fined to the bore in 
the new intake strainer. Fit the strainer to the intake 
pipe and secure the strainer with the stepped bolt. 
9. Torque tighten the bolt to f 4 Nm 11,4 kgf m, 
10 lbf ft). 
10. Fit thetransmission sump using a new gasket. 
Torque tighten the setscrews to between 8 Nm and 
14Nm 103 kgf m and 1.4 kgf m; 6 Ibfftand 10 Ibf ft). 
7 '1. Add 4.5 litres I8 Imp p t  9.6 US pt) of an approved 
fluid to the sump, pouring the fluid down the filler 
tube. 

Fig. T3-2 Transmission sump drain plug 
.- 

Note When draining the sump but not renewing the 
intake strainer. add only 2.8 litres (5 imp pt, 
6 US pi). 

12- Check the fluid level as described under the 
heading, Fluid level - To check and top-up. 

Transmission unit'(dry) -To fill 
The fluid capaciw of the  torque converter 
transmission. including the torque converter, is 
approximately 10,6 litres (78.75 Imp pt, 22.5 US ptl, 
but the correct level is determined by the marks on 
the dipstick ratherthan by the quantity of fluid added. 

It is important that the correct level is maintained. 
When the transmission has been overhauled or a new 
one fitted and a complete fill is required, including the 
torque converter, proceed as follows. 
l .  Pour approximately 6,5 litres 111.5 Imp pt, 14 US 
pt) down through the filler tube. 
2. With the car on a level surFace, apply the parking 
brake and chock the road wheels. 
3. Start and run the engine for three to four minutes 
with the gear range selector in the park position. 
Allow the engine to achieve a normal idle speed. 
4. Whilst sitting in the driving seat, firmly apply the 
footbrake and move the gear range selector through 
the full range of gearpositions pausing briefly in each 
range. Return the selector to the park position. 
5. Immediately check the fluid level with the engine 
running at idle speed. 

The level should be 25 mm (1 in) belowthe FULL 
HOT mark on the dipstick. 

Top-up to this level if necessary. 
6. Drive the car for approximately 24 kilometres 11 5 
miles) of highway/motorway driving or 16 kilometres 
(10 miles) of city driving. This should ensure the 
transmission has reached normal operating 
temperature. 

It is essential that this temperature is attained. 
Do not top-up the fluid level to the FULL HOT mark on 
the dipstick when the fluid is oniy warm, as this will 
result in an overflow situation when the normal 
operating temperature is attained. Overfilling will 
result in fluid being discharged from the transmission 
breather pipe, 

Top-up if necessary, as described under the 
heading, Fluid level -To check and top-up. 

Thetransmission sump should be drained at the 
intervals specified in the Service Schedule Manual - 
TSD 4702. New fluid should be added to maintain the 
correct level on the dipstick. 

The fluid intake system incorporates an intake 
strainer. This strainer should be renewed at the 
intervals specified in the Service Schedule Manual. In 
the event of a major failure in the transmission, the 
strainer must be renewed. 

Transmission unit -To check for leaks 
Whenever the transmission has been dismantled, 
completely or partially, the following procedure must 
be observed to minimise the possibility of fluid 
leakage. 
1. Alwaysfit new gaskets and '0' ring seals. 



2. Use a small amount of petroleum jelly to hold a 
gasket in position during assembly. 
3. Do not use a sealing compound (e.g. Wellseal) 
with a gasket. 
4. Ensure that the cork and paper gaskets are not 
wrinkled or creased when fitted, or  have distorted 
during storage. 
5. Ensure that the square-sectioned '0' rings are 
correctly fined and are not twisted. 
6. Ensure that all mating faces are clean and free 
from burrs and damage. 
7. Torque tighten bolts. setscrews, etc., to the torque 
figures given in Section T23 and Chapter P. 
8. When examining the transmission for leaks, 
determine whether the fluid originates from the 
transmission or the engine. The original factory fill 
fluid is red in colour, this assists in lbcating the source 
of leakage. If however, the colour cannot be detected 
in the transmission fluid, add a red aniline dye 
preparation to the fluid. Red dye appearing in the 
leaking fluid will positively identify the source of the 
leak. 

If the fluid is known to be leaking from the 
transmission, examine the following areas. 

Front end 
It will be necessary to remove the bet1 housing bottom 
cover and the lower front cover plate in order to  examine 
the transmission for leakage at the front end. 

To correct a leak a t  the from end. the transmission 
will have to be removed from the car. 
1. If the pump oil seal is suspected of leaking fluid, 
ensure that the seal has been correctly fitted and is not 
damaged. 

When fitting a new seal (see Section l771 ensure 
that the seal bore in the case is dean. Examine the finish 
on the converter neck and the bearing surface in the 
pump body. 
2. Examine the pump square-sectioned '0' ring and 
the gasket for damage, renew if necessary. 
3. Ensure that the '0' rings on the pump securing 
setscrews are not damaged. 
4. Examine the torque converter for leakage (see 
Section T8). 

Rear extension 
1. Examine the rear extension housing oil seat for 
damage. 
2. Examine the finish on the sliding coupling. 
3. Ensure that the gasket fitted between the joint 
faces has been correctly fined and is not damaged. 
4. Check the securing setscrews for correct torque 
tightness (see Section T23). 
5. Examine the housing for cracks or porosity. 

Transmission ease 
1. Examine the speedometer electronic impulse 
transmitter drive '0' ring and lip-type seal. Ensure 
that the securing setscrew is torque tightened. 
2. Examine the governor cover gasket. Ensure that 
the setscrews are torque tightened (see Section T23). 

3. Examine the electrical connector '0' ring for 
damage. 
4. Examine the parking pawl shaft cup plug for 
damage. 
5. Examine the manual shaft lip seal for damage. 
6. Examine the vacuum modulator '0' ring for 
damage. Ensure the retaining setscrew is torque 
tightened (see Section T23). 
7. Examine the vacuum modulator for possible 
damage to the diaphragm. 
Note tf the transmission is found to be consistently 

low on fluid, check the modulatorto ensure 
that there is no split in the diaphragm. Apply 
suction to the vacuum tube and check for leaks. 
A sptit diaphragm would allow transmission 
fluid t o  be drawn into the engine induction 
manifold and vacuum line. This condition can 
usually be detected because the exhaust wil l be 
excessively smokey due to  the transmission 
fluid being added to the combustion mixture. 

8. Examine the sump gasket. Check the torque 
tightness of the securing setscrews (see Section T23). 
9. Check the torque tightness of the main line 
pressure tapping plug (see Section T231. 
10. Examine the breather pipe for damage. 
1 1. Ensure that the transmission has not been 
overfi tled. , 

12. Check for coolant in the transmission fluid. 
13. Examine the case for cracks or porosity. 
14. Ensure that the pump to case gasket is not 
incorrectly positioned; 
15. Ensure that foreign matter is not between the 
pump and case, or between the pump cover and body. 
16. Ensure that the breather hole in the pump cover 
is not obstructed. 
17. Ensurethat the '0' ring on the filter assembly is 
not cut. 

Heat exchanger connections 
Ensure that the heat exchangerfransmission fluid 
pipes are correctly fitted and are not damaged. Ensure 
that the nuts are tight. 

* 

Dipstick and filler tube 
Examine the rubber grommet for leaks. 

Internal leaks 
Ensure that the manual linkage is set correctly before 
removing the sump, as incorrect settings can cause 
internal leaks at the valves. 

If the manual linkage is set correctly, remove the 
sump. 
1 .  Check the governor pipes for security and 
damage. 
2. Examine the rear sewo cover gasket for damage. 
Ensure that the square-sectioned '0' ring is  fitted 
correctly and is not damaged. Torque tighten the 
cover securing setscrews (see Section T231. 
3. Examine the control valve unit assembly and oil 
spacer (guide1 plate gaskets. 

Check the torque tightness of the unit securing 
setscrews (see Section T23). 



4. Check the torque tightness of the solenoid 
securing setscrews (see Section T231. 
5. Checkthatthe case valve body mounting face is 
not distorted. 

Contml joints -To lubricate 
During initial assembly, the clevis pins in the control 
linkage are lubricated with Rocol MTS 1000 grease 
and should be similarly treated whenever they are 
removed. 

When a ear is being serviced, the opportunity 
should be taken to check the controls far correct 
operation and to lubricate all the control joints with a 
few drops of engine oil. 

Manual shaft - To lubricate 
As part of the linkage maintenance procedure, it is 
recommended that the manual shaft be lubricated 
with a few drops of oil at the point where it enters the 
transmission case. 



Section T4 

Testing 

Before road testing the car to check the functioning of 
the transmission, carry out the following. 

f he car wnthen be road tested, using all the 
selector ranges. Note any operating faults. 

Check the gearchange pattern as follows. 
1. Check the fluid level, top-up if necesssw. 
2. Ensure that the engine and transmission are at 
normal operating temperature 77'C 1170°F1. 
3. Ensure that the gearchange actuator is operating 
satisfactorily. 
4. Check the operation of the throttle position 
switch, adjust if necessaw, refer to the Engine 
Management Symems Manual -TSD 4737. 
5. If the oil pressure is to be checked, fit a gauge. 
6. Check the manual linkage. 

Gearchange pattern check 
Drive range 
'I. Select D range, then accelerate the car from 
standstill. 
2. A 1-2 and a 2-3 up-change should occur at all 
throttle openings. 
Note The change points will vary according to 

throttle opening. 
3. As the speed of the car decreases to a stop, the 
3-2 and the 2-1 down-changes should occur. 

Intermediate range 
1. Select l range. 
2. Accelerate the car from standstill. 
3. A 1-2 up-change should occur at all throttle 
openings. 
4. A 2-3 upchange cannot be obtained in this range. 
5. f he 1-2 up-change point will vary according to -A 
throttle opening. 
6. As the speed of the car decreases to a stop, the 
2-1 down-change should occur. 

Low range 
1. Select L range. 
2. No up-change should occur in this range, 
regardless of throttle opening. 

2nd gear - overrun braking 
7. Select D range. 
2. When a speed of approximately 56 km/h 
(35 milelh) has been reached, move the selector lever 
to the 1 range position. 
3. The transmission should change down to 2nd 
gear. 
4. An increase in the speed of the engine as well as 
an engine braking effect should be observed. 
5. Line pressure should.changefrorn between 4.1 
bar and 6.2 bar (60 Ibf/in2 and 90 Ibf/in2) to 
approximately 10.3 bar (150 Ibftin2). 

1st gear-downhill or overrun engine braking 
1. Select t range. 
2. When the speed of the car is approximately 48 
krnlh I30 mile/h), and at constant throttle, move the 
selector to L range. 
Mote Ensure that the speed of the car does not 

exceed 64 km/h 140 milelh). 
3. An increase in engine revlrnin and a braking effect 
should be noticed as the down-change occurs. 

Oil preswre -To cheek 
Before attempting m check the oil pressure or to road 
test the car, atways ensure that the level of fluid in the 
transmission is c o r m  (see Section T3). 

The pressure can be checked by using an oil 
pressure gauge coupled to the main line tapping in 
the left-hand side of the transmission case. 
1. Clean any dirt from around the line pressure plug: 
remove the plug. 
2. Fitthe adapter RH 7914 into the main line tapping; 
tighten the adapter. 
3. Screw a pressure gauge, capable of reading 
between 0 bar and 20,6 bar 10 lbflint and 300 Ibflin2) 
onto the adapter. The!, position the gauge so that it 
can be seen from the driver's seat. 
4. Connect a tachometer to the engine; this will 
enable the gear change points to be positively 
identified. 
5. Drive the car until the transmission has reached 
normal operating temperature 77'C (170°F). 
6. Checkthe fluid Level, top-up if necessary. 

Road testing the car 
The foIlowing checks should be carried out during 
road testing. 

* 

Engine idle pressure check 
1. Select D range. Drive the car at approximately 48 
kmth t30 milelh) with the throttle eased back. The line 
pressure should be 4,s bar (70 IbfhnzL 
2. Select 1 range. Drive the car to obtain a steady 
road speed of 40 kmlh (25 rnilelh). Line pressure 
should be between 10,0 bar and 10,7 bar ('145 Ibf/in2 
and 155 lbffinz). 

Full throttle pressure check 
1. .lackup the rear of the car and position blocks so 
that the rear wheels are clear of the ground. 
2. Disconnect the vacuum tine at the induction 
manifold. 
3. Blank off the orifice in the manifold. 
4. Run the engine a t  fast-idle (between 800 revlrnin 
and l000 rev/min) in neutral. The oil pressure should 
be 10,O bar (145 Ibflin21. 
5. Repeat the procedure in reverse. Reverse 
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pressure should be between 10,O bar and 10.7 bar 
(145 Ibf/inz and f 55 IbfJin2). 
6. Connect the vacuum pipe. 

Towing 
Tllecar must not betowed if any mechanical damage 
to the transmission components is suspected, or if 
the toque convemer transmission fluid level is low. 

Before towing, check the fluid level in the 
transmission. The level must be above the FULL HOT 
mark on the dipstick when the engine is not running. 

Should it be necessary to tow the car, even for a 
short distance. a solid tow bar must be used. This is 
important, as without the engine running to maintain 
the pressure in the hydraulic systems, the efficiency 
of the braking systems is reduced. 

If the pressure in the hydraulic systems has been 
exhausted by operating the footbrake pedal without 
the engine running, the footbrake would not stop the 
car. If a solid tow bar is not available, the car must be 
transported. 

Always tow the car with the torque converter 
transmission in neutral. 

To select neutral it is first necessary to turn the 
ignition key in the switchbox to the RUN position. 
Providing that the banery is in a charged condition, 
this action will energize the gearchange actuator 
mechanism and neutral can then be selected by 
operating the gear range selector lever. Should the 
battery be in a discharged condition however, turning 
the ignition key will not energize the gearchange 
mechanism and operating the gear range selector 
lever therefore will not activate the actuator 
mechanism. In this event, it will not be possible to 
move the transmission out of the park position and it 
will be necessary to disconnect the gearchange 
actuator linkage atthe manual shaft lever. Then, 
before the car can be towed or transported, engage 
neutral by moving the manual shaft levertwo 
positions rearwards from the fufly follnrard position. 

Normally, when the ignition key is removed from 
the switchbox, park position is automatically engaged 
and the parking pawl locks the transmission. If it is 
required to remove the ignition key and still leave the 
car in neutral for towing, this can be accomplished by 
first removing the gearchange fuse (fuseA6 on fuse 
panel F2 on the main fuseboard) and then remove the 
key from the switchbox. 

The ear should only be towed for distances of up 
to 80 kilometres (50 miles] and the maximum towing 
speed must not exceed 56 krnlh (35 rnilelh}. for 
greater distances the propeller shaft must be 
disconnected or the car transported. 



Section T5 

Removal of units 

Removable units - Transmission in car 
The following units can be removed from the 
transmission without the transmission being removed 
from the car. 

The removal procedure for all units is described 
in the appropriate section, with the exception of the 
pressure regulator valve, details of which are included 
in this section. 

Gearchange actuator (Section T61. 
Vacuum modulator and valve (Section T9). 
Governor assembly (Section T10). 
Speedometer drive (Section T11). 
Sump. strainer, and intake pipe (Section T12). 
Control valve unit (Section T13). 
Rear servo (Section T74). 
Detent solenoid, control valve spacer, and front 

servo (Section T15). 
Rear extension {Section T161. 
Control rods, levers, and parking linkage 

(Section T18). 

Pressure regulator valve - To mrnove 
The pressure regulator valve is a solid type (see fig. 
T5-1) and must only be used in the pump cover with 
the squared pressure regulator boss (see fig. T5-2). 
1. Run the ear onto a ramp. Drain the oil from the 
sump. 
2. Remove the sump as described in Section T12. 
3. Withdraw the intake pipe and strainer assembly. 
4. Remove and discard the intake pipe '0' ring. 
5. Remove the setscrew which secures the detent 
roller spring; remove the spring and roller. 
6. Slacken the lock-nut which secures the detent 
lever to  the manual shaft. 
7. Remove the manual shaft pin from the case. 
8. Remove the gearchange lever from the manual 
shaft. 
9. Prise the detent lever from the manual shaft then 
remove the parking actuator rod and detent lever. 
10. Ensure that the manual valve does not slide out 
of its bore in the control vaive unit. 
11. Push the manual shaft through the bore in the 
case to gain access to the pressure regulator valve 
bore. 
12. Using a screwdriver or a steel rod, push the 
regulator boost valve sleeve against the pressure 
regulator spring [see fig. T5-3). 
Caution The pressure regulator spring is under 

extreme pressure and will force the vaive 
sleeve out of its bore when the circlip is 
removed unless the sleeve is firmly held. 

13. Continue to exert pressure on the valve sleeve 
then remove the circlip. Gradually relax the pressure 
on the valve sleeve until the spring pressure is 
released. 
14. Carefully remove the regulator boost valve sleeve 

Fig. T5-1 Pressure regulator valve 

Fig. T5-2 Pump cover assembly 
1 Pumpcover 
2 Pressure regulator boss 

and valve, then withdraw the regulator spring. Take 
care not to drop the valves. 
15. Remove the pressure regulator valve and spring 
retainer. Remove the spacers (if fitted). 

Pressure regulator valve -To frt 
Before fitting, wash and examine all parts. 
1. Fit the spring retainer onto the pressure regulator 
spring. Fit any spacers which were previously 
removed. 
2. Fit the pressure regulator valve, stem end first, 
onto the spring. 
3. Fit the boost valve into the sleeve with the valve 
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fig. T5-3 Removing the pressure regulator valve 
A Spring compressed 
B Circlip removed 

Fig.- Removing the oil pump seal 

Fig. T5-5 Fitting the oil pump seal 
1 Oil seal 
2 Seal fitting tool 

stem outward. Then, hold together all the parts so 
that the pressure regulator spring is against the valve 
sleeve. 
4. Fit the complete assembly into the pressure 
regulator valve bore,taking care that the parts do not 
fall. 
5. Using a screwdriver or a steel rod. push the 
regulator boost valve sleeve against the spring 
pressure of the regulator until the end of the sleeve 
has passed beyond the circlip groove. 
6. Fit the circlip then relax the pr&ssure on the 
siceve. 
7. Fit the parking actuator rod and detent lever, 
ensuring that the rod plunger is underthe parking 
brake bracket and over the parking pawl. 
8. Slide the manual shaft into the case and through 
the detent lever. 
9. Fit the gearchange lever. 
10. Fit the lock-nut onto the manual shaft. Torque 
tighten the nut. 
I I. Ensure that the manual valve is engaging with 
the pin on the detent lever. 
12. Retain the manual shaft with the pin. Straighten 
the pin to lock it into position. 
13. Fit the detent spring and roller assembly; torque 
tighten the setscrew. 
14. Fit the intake pipe and' strainer assembly, also the 
sump as described in Section 7'12. 
f 5. Top-up the transmission with an approved fluid 
(see Chapter D). 



Oil pumpseal-To tensw 
'I. Remove the transmission fmm the car [see 
Section T71. 
2. Carefully drive the point d a chisel underthe lip 
of the seal then prisetheseal out of the pump body 
(see fig. +W). 
3. Before fitting a new seal, ensure that the body 
bore is clean and free from burrsand that the gmer 
ring is on the seal. 
4. Check the finish of the converter neck and the 
bearing surface in the pump bady. 
5. Lightly smear the outer edge of the seal case with 
Wellseal. Then, fit the seal to the pump using tool 
RH 79Sas shown In figureT5-5. 
6: Fit the transmimion to the car (see Section m). 



Section T6 

Gearchange actuator 

The electric gearchange actuator (see fig. T6-'l) is 
mounted on a bracket secured to the transmission 
rear extension. 

When the ignition is switched on and the selector 
lever on the steering column is moved to one ofthe 
gear range positions, current is allowed to flowto the 
actuator motor via a relay. 

The motor rotates and turns the wormshaft 
through the flexible coupling. As the worm gear 
rotates, the slip ring, which is secured to the worm 
gear also rotates until an insulated slot in the slip ring 
is aligned with the live contact. When this position is 
reached, the current is cut off and the motor ceasesto 
rotate. 

The electric actuator is wired such that the 
transmission can be locked by moving the selector 
lever to the park position, with the ignition switched 
either on or off. However, to move the transmission 
out of the park position, the ignition has to be 
switched on. with the battery in a charged condition. 
Note The actuator will atso lock the transmission 

when the ignition key is removed from the 
switchbax. 

Gearchange electric actustor -To remwe 
I t  is recommended that the easiest and quickest 
method of dealing with achiator failure, is by 
substituting t)ae faulty aauator for a service 
exehange unit. 
If a service exchange unit is not obtainable proceed 
as follows. 
1. Disconnect the battery. 
2. Remove the retaining ring and grooved pin from 
the actuating lever on the electric actuator; 
disconnect the rod from the lever. 
3. P u l  the carpet to one side and disconnect the 
electrical plugs from the left-hand side of the lower 
facia. Unclip the actuator cables from the loom. 
Remove the setscrew securing the electrical cable to 
the transmission tunnel. Also, the three nuts 
securing the loombreather connection. Lower the 
electrical lead, plugs, etc., down through the 
transmission tunnel opening. 
4. Remove the three bolts which secure the 
actuator to the rear extension bracket, then remove 
the actuator. 

Gearchange electric actuator - To dismantle 
1. Disconnect the transmission linkage and the 
actuator loom plugs. Remove the actuator. 
2. Withdraw the side casing by carefuly removing 
the nuts and washers. 
3. Remove the cam securing nut and washer and 
withdraw the cam. 
4. Disconnect all terminals on the contact plate and 
micro-switches. 

Fig. 16-1 Electric gearchange actuator 
1 Actuator securing bolts 
2 ' Actuating lewr 
3 Cableentry 

5. Withdrawthe contact plate by removing the nuts 
and washers. Remove the relay connections. 
6. Remove the nuts and bolts which secure the 
micro-switches, relay mounting bracket, relays. and 
motor cable connection posts. 
7. Remove the securing setscrew and washer and 
withdraw the output lever. 
8. Withdraw the washer and the rubber boot. 
B. Remove the cirdip and thrust washer. 
10. Withdrawthe slip ring and gear assembly from 
the actuator case. 
11. Removerhe contact segmentsfrom the slip ring. 
12. Remove the setscrews and washers from the side 
of the actuator casing and remove the motor 
assembly and drive coupling. Remove the sealing 
ring from the actuator case. 
13. Remove the internal circlip holding the 
wormshaft: push the womshaft and bearings out of 
the casing. 
14. Carefully cut and remove the tie wrap from 
around the electrical wiring. 
15. Remove the securing clips from around both 
ends of the conduit; withdraw the conduit from the 
cast elbows. 
16. Push out the electrical leads from the loom plugs. 
Collect the loom ptugs, conduit elbow (tunnel 
connection), securing clips, and conduit. 
17. Fasten together the electrical cables with tape 
and pull them backthrough thecable exit of the 
actuator casing. 

Gearchange electric aetuator - To inspect 
1. Examine the aluminium casing for cracks or other 
damage. 



2. Ensure that the joint faces are clean and free from 
burrs. 

fig. T6-2 Checking wonnshaft end-float 
1 Wormshaft 
2 Dial indicator gauge 
3 Gaugearm 
4 Slavegear 

Fig. 163 Micro-switch connections 
1 Reverse micro-switch 

. 2 Neutral start switch 
A Greenlyeliow cable 
B Bluelbrown cable 
C Whiteibrown cable 
D Brownlslate cable 
E Greenlbiue cable . 
F Whitelredcable 
G White/yellow cable 
H Light greenlgreen cable 

3. Examine the driving dog slot for excessive wear, 
also the mating shaft on the drive end of the motor 
armature shaft. The dog should be an easy sliding fit 
on the shaft but without excessive side play. 
4. Examine the general condition of the plugs. 
5. Examine the eight spring contactsfor security on 
the insulated base. 

Cate musi be taken when handling the 
assembied base piate so that the contacts and the 
relays are not damaged. 
6. Check the height of the contactsfrom the base 
plate. The contact point should be approximately 
12,32 mm (0.485 in1 from the contact (tower) side of 
the base. If excessive wear has obcured on the contact 
points the base assembly should be renewed. 
7. If a Bosch relay assembly is faulty, it is 
recommended that a new assembly befitted. 
8. Ensure that the terminals and the terminal Mocks 
are secure on the insulated base. 
9. Examine the general condition of the wiring. 
1 0. If the components are satisfactory, retain them 
with adhesive tape until they are required for final 
assembly. 
l?. Check the tightness of the setscrews which secure 
the slip ring assembly to the shaft. 
12. Ensure thata 0.64 mm (0.025 in) air gap exists on 
each side of the silver plated segments which are 
secured to the slip ring. 
13. Ensure that the edges of the dip ring around the 
air gap are free from burrs. 
14. Examine the dip ring face for signs &tracking. 
This should not normally occur but, if signs of tracking 
are found, the slip ring assembly must be renewed. 
f 5. Examine theleeth on the worn gear and the 
worm for damage or uneven wear. 
16. Examine the bearing bares in the main casing far 
signs of frerting. The bearing should be a light push fit 
in the casing. Reject the casing if the push fit cannot 
be obtained. 
17. Examine the bush which suppom the output 
shafr for wear. The shaft should be a running fit in the 
bush, without excessive clearance i.e. the shaft should 
not rock in the bush. % 

Actuator plugsand cable assembly 
1. Inspect the cables where they enter the plugs. 
2. Ensure that no corrosion exists and that none of 
the individual cable strands are broken. 

Actuator easing 
1. Inspect all the sealing faces, also the actuator 
casing and the side cover. 
2. Remove all traces of sealing joint and sealing 
compound. 

Wormwheel 
l .  Inspect the wormwheel for abnormal wear of the 
teeth. 

Wormshaft beating 
1. Inspect the bearings for undue wear or signs of 
roughness when rotated. 



M i c ~ ~ s w k h  contacts - To set 
1. Remove the starter relay. Then. switch on the 
ignition and cheek that the actuator will select all six 
gear stations correctly. 
2. Move the gear selector lever to D and fit the 
micro-switch cam to the actuator output shaft. When 
tightening the nut;the torque reaction should be taken 
by gripping the output lever such that the tightening 
force is not absorbed by the nylon teeth of the 
wormwheel. 
3. Move the gear range selector leverto the park 
position. 
4. Locate the two right-hand micro-switches (see 
fig. T63). 

Move the switches towards the peak of the cam 
until the switch plungers are in the centre of the peak 
and are depressed to within 0.38 mm (0.01 5 in1 of the 
switch body as shown in figure T6-5. When both 
switches are in the correct position, tighten the 
mounting bolts. 
5. Repeat this procedure on the Left-hand micro- 
switches keeping the switch body on the reverse 
micro-switch parallel to the bottom micro-switch 
body. 
6. Select reverse gear and check that all the other 
three switches are clear of the cams. 
7. Select neutral and ensure that the right-hand pair 
of switch plungers are correctly depressed and that 
the reverse micro-switch is clear of the cam. 
8. Switch offthe ignition and fitthe starter relay. 
9. Remove the actuator from the car and fit the 
casing side cover, painting both sides.of the new 
gasket provided with a suitable jointing compound. 
Fit the actuator to the transmission, connecting the 
loom plugs and the actuator linkage. 

Gearchange electric actuator- To -cmble 
1. Fit the main output shaft bearing into the actuator 
casing. The bearing should be fitted such that it is 
slightly proud on both the inside and outside of the 
casing. 
2. Inspect the inside edge of the cable entry hole 
and ensure that it is free from burrs and sharp edges. 
3. Check the gear form on the wormshaft is free 
from burrs and that no foreign particles are trapped 
between the gear teeth. 
4. Fit the bearings to the wormshaft ensuring they 
are lubricated with Retinax A grease.These should be 
a push fit. 
5. Assemble the wormshai? and bearings into the 
actuator case. The bearings mvst be a push fit in the 
casing bores; on no account should they require a 
hammer load to assemble them. 
6. Adjust the end-float of the wormshaft to between 
0.005 mm and 0,012 mm (0.002 in and 0.005 in) using 
a suitable washer. Fit the circlip. Check the end-float 
on the end of the shaft using a dial indicator gauge 
(see fig. T6-2). 
7. Check the gear form on the nylon gear is good 
and free from blow holes and burrs. Check that the 
shaft bearing area is free from burrs. 
8. Fit the nylon gear onto the output shaft using four 

fig. T6-4 
1 
2 

- 3 
4 
5 
6 
7 
8 
9 

10 
11 

Cable connections 
Redllight green to motor 
Bluellight green to motor 
Red to relay 
BlacWbrown to loom 
Blacklred to loom 
Black/blue to loam 
BlacWgreen to loom 
Blaeldyeliow to loom 
Blaeldwhite to loom 
Black to earth terminal 
Red/yellow to relay 

Fig. T6-5 Adjustment of micro-switches 
1 Cam 
2 Gap 038 mm (0.015 in) 
3 Micro-switch 

setscrews so that the holes used are at the end of the 
'double D' machined flats. 
9. fit the silver plated segments onto the slip ring 
base. The corners of the segments must be 
completely free from burrs. 



10. Fit the slip ring assembly onto the output shaft 
assembly, using four setscrews and washers. Check 
the tightness of the setscrews after the initial 
tightening as the nylon tends to settle slightly after 
the initial compression. 
Note It is essential that the slip ring runstrue to the 

main output shaft. 
1 l .  Ensure that both the shaft bearing surface and 
the inside of the porous bronze bush are clean. Do not 
clean the bronze bush with any degreasing agent. 
12. Fit the main output shaft and slip ring assembly 
into the bush. This should slide in and no attempt 
should be made to  force it into position. 
13. Lift out the shaft and check it has received a smear 
of oil from the porous bronze bush. Lubricate the 
nylon gear with Retinax A grease and then fit the 
assembly into the casing. 
14. Fit a bronze washer onto the outside of the shaft 
and then fit the circlip. 

Fig. l6-6 
1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
7 2 
73 
14 
15 
16 

Loom plug connections 
BlacWblue 
BlacWbrown 
BlacWwhite 
Blacklyellow 
BlacWgreen 
Blacldred 
Light greenlgreen 
Greenlbtue 
Whitelbrown 
Brownlblack 
Blacklslate 
Blue/brown 
%rown/slate * 

Black 
White/yellow 
Whitelred 

Nate Ensure the wormshaft can turn freely. Rotate 
the assembly until the slip ring open circuit 
sections are approximately at 90" to the 
wormshaft, and the flat side of the 'D' on the 
shaft is uppermost. 

15. Fitthe rubber gaiter to the outside of the casing 
and over the shaft. Then fit a bronze washer, 
connecting shaft. securing setscrew, and washer. 
16.   it thgnyton coupling onto the driving dog of the 
wormshaft. 
77. Seat the '0' ring in its groove in the actuator 
casing and pass the motor feed wires rhrough the 
hole in the casing. Mate the nylon coupling on the 
wormshaft with the motor shaft and hold the motor in 
position. 
18. Fit the three mounting setscrews and washers 
and tighten evenly. Check that thewormshaft can be 
rotated easily. 
19. Fit rhs sealing gasket and outlet elbow to the 
cable exit of the casing; secure with nurs and spring 
washers. 
20. Feed the loom cables through the actuator easing 
from the inside. A strip of tape around the cable ends 
may assist in this operation. Pull the loom through 
until sufficient length of cable is  left inside the casing 
to connect to the contact plate assembly. 
21. Check the inside edges of the conduit elbow 
(tunnel connection) are free of burrs. Feed the loom 
through the conduit and elbow; push the conduit 
over the cable exit connection of the casing and the 
conduit elbow. secure-both ends with clips. Remove 
the tape from the cable ends; connec! the cables into 
the plugs (see fig. T661. 
22. At the inside of the actuator casing fit a tie wrap 
.to the loom at the  cable exit. f his should be passed 
through the centre of the loom and then wrapped 
around the loam 1% times andfixed tightly. The 
position of the tie wrap must be such that when the 
actuator is suspended by the loom, the tie wrap takes 
the load and no electrical connections are under stress. 
23. Connect the electrical connections to the relays 
on the underneath of the contact plate assembly. fit a 
tie wrap around the cables and bracket to avoid a foul 
between the wires and motor shaft. 
24. Loosely fit the contact plate assembly into the 
casing, taking carenot to damage the relays. Guide 
the motor feed wires between the casing and the 
indentation in the contact plate tufnol base. 
25. Fit the four nuts and washers, tightening them 
evenly. 
26. View the layout of the contacts onto the slip ring 
through the elongated hole in the contact plate, and 
ensure that there is a minimum of 1,27 mm (0.050 in) 
between adjacent contacts. Also, ensure that there is 
approximatety 1.58 mm (0.062 in! from either the 
edge of the segments or the countersinks for the 
retaining screws. 
27. Fit the electrical connections, starting with the 
tonged connections on the contact base, progressing 
to the  shorter wires and then finally the rnicro- 
switches, suppressor, and motor terminations (see 
figs. T6-3 and T6-4). 



Fig. T6-7 Gearchange actuator motor 

28. Fit the casing lid, with its gasket painted with 
Wellseal on both sides. Tighten down using nuts and 
spring washers. 
29. Fit the rubber boot over the motor. A smear of 
grease inside the leading edge of the boot assists the 
fitting. Retain the boot onto the motor using a plastic 
clip, which, while needing reasonable tightening 
should not be allowed to cut into the rubber. 

Gear&ange amator motor-To dismantle 
1. Tap out the driving pin from the driving shaft (see 
fig. T6-7). Remove the rubber boot. 
2. Unscrew and withdraw the two bolts securing the 
motor housing, remove the housing. 
3. Remove the armature from the end plate. 

Gearehange actuator motor - To inspect 
1. Examine the magnets for any damage, cracks, or 
fractures. 
2. Examine the brushes for wear; fit new brushes if 
necessary. 
3. Examine the armature commutator for wear or 
damage; if scored polish with fine emery cloth. if the 
score marks are heavy and cannot be removed with 
light polishing, fit a new armature. 
4. After polishing carefully clean the commutator 
slats to remove particles of carbon. 
5. Examine the bearing bushes for wear, replace if 
necessary. 
6. Examine the armature shaft for wear on the 
bearing diameter. 

Gearehsnge actuator motor-To assemble 
Assemble the actuator motor by reversing the 
procedure given for dismantling, ensuring the marks 
on the casing are in line (see fig. 16-7). Test the motor 
after assembly, if the current consumption exceeds 
1.5 A, the armature has an electrical fault and should 
be renewed. 

Geardrange elect& a-r - To fit 
1. Fit the actuator to the rear extension of the 
transmission. 
2. Torque tighten the bolts. 
3. Feed the plugs through the hole in the 
transmission tunnel. Secure the elbow to the tunnel 
ensuring that,a new gasket is fitted. Clip the cables to 
the loom and connect the electrical ptugs. 
4. Connect and adjust the linkage, ensuring a new 
retaining ring is frtted. 
5. Connect the batterv. 
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Section T7 

Transmission -To remove and fit 

Transmission - To remove 
1. Drive the car onto a ramp. 
2. Ensure that both front wheels and one rear road 
wheel are suitably chocked to prevent the car moving. 
3. Switch on the ignition and select neutral position 
with the gearchange selector lever. This ensures that 
the transmission and propeller shaft are not lacked in 
the park position. 
4. Switch off the ignition and remove the.gearchange 
fuse (fuse A6 on fuse panel F21 from the fuse board. 
5. Disconnect the battery. 
6. Jack up the un-chocked rear road wheel to  enable 
the propeller shaft to be rotated. 
7. Remove the centre body crossmember and 
disconnect the propeller shaft at the gearbox end. 
8. Lower the rear road wheel and suitably chock. 

9. Raise the bonnet. 
'10. Drain the transmission fluid {see Section T31. 
l Remove the dipstick and filler tube clip Disconnect 
the vacuum modulator pipe. 
12. Disconnect the speedometer electronic impulse 
transmitter electrical connections, noting the cable 
colours to assist when fitting. Slacken and remove the 
transmitter retaining nut and withdraw the transmitter. 
13. Disconnect the detem solenoid electrical connection. 
14. Disconnect the operating rod from the side of the 
transmission case. 
15. Remove the bolts securing the gearchange actuator 
to the rear extension and remove the actuator. 
16. Remove the front section of the exhaust system 
and catalytic converter. Also the grass-fire shields (if 
f ied l .  

Fig. l7-1 Transmission disconnecting points - Right-hand side 
1 Dipstick/filler tube 3 Transmission oil cooler pipe connections 
2 Modulator pipe 4 DipsticWfiller tube clip 



17. Remove the f OR feed pipe (if fitted). 
18. On left-hand drive cars remove the thrortle linkage 
cross-shaft. 
19. Disconnect the two transmission fluid pipes from 
the rear engine mounting plate, leading to and from the 
heat exchanger situated in the engine coolant radiator. 
Note f here may be a small quantity of transmission fluid 

in the pipes which will drain out when the pipes 
are disconnected. Therefore, ensure a suitable 
container is available. 

20. Remove the engine speed sensor (7989 modei year 
Bentley Turbo R]. 
21. Remove the setscrews which secure the front cover 
plate and bell housing bottom cover. Removethe plate 
and cover, 
22. Scribe correlation marks onto the converter and' 
flexplate/four segment timing wheel Ias applica blel. 
Then, remove the setscrews which secure the engine 
flexplateltiming wheel to the converter. 
Mote Take care not todamage the flexplatelfour 

segment timing wheel or starter ring when turning 

the torque converter to gain access to the 
setscrews. 

23. Using a suitable ptatform to fit around the 
transmission sump. support the transmission with the 
aid of a trolley jack and extension. 
24. Remove the setscrews which secure the 
transmission to the adapter. 
25. Carefully move the transmission towards the rear of 
the car umil the dowels in the transmission are clear of 
the mounting plate. Remove !he dipsticklfiller tube. 
26. Fit the reraining clamp RH 7952 to prevent the 
converter from becoming disengaged from the 
transmission. 
Note f he retaining clamp must be used, otherwise the 

converter mayfeti as the transmission is being 
removed. 

27. Lower the jack until the transmission is clear of the 
body. Then, remove the transmission from beneath the 
ear. 
28. If overhaul work is to be carried out, remove the 
retaining clamp and withdnw the converter. 

Fig. f7-2 Transmission dimrinect ing points - Left-hand side 
1 Transmission securing setscrews 4 Electronic impulse transmitter 
2 Gearchange actuator connections 5 Coupling fiange 
3 Detent solenoid connection 



Remark:

The painted mark

"L" denotes the light

side of the torque

converter after

balancing.

The painted mark

"H" denotes the

heavy side of the

flywheel after

balancing.

Although the units

are balanced

individually, the

machinist marks

them L and H

indicating the small

residual imbalance.

By matching the

light side of the

torque converter to

the heavy side of

the flywheel, the

nett imbalance is

minimised.



Section 1.8 

Torque converter 

The torque converter serves two primary functions. It 
acts as a fluid coupling to transmit engine torque 
smoothly to the transmission. It also muttiples the 
engine torque when additional performance is requited. 

The torque converter comprises three basic 
elements; a pump, a turbine, and a stator (see fig. TS-l). 

The.converter cover is welded to the pump to seal 
all three members in an oil filled housing. 

On turbocharged cars, the vanes are welded t o  the 
outer casing and the converter to ftexptate securing lugs 
are more positively secured for added strength. 

An engine driven f Iexplatelfour segment timing 
wheel bolts directly onto the converter cover in six 
places. Therefore, the converter pump is mechanically 
connected to the engine and turns whenever the engine 
rotates. 

When the engine is running and the converter pump 
is rotating, oil is picked up at the centre of the pump and 
discharged at the rim. between the pump blades. 

The pump shell and blades are designed so that the 
oil leaves the pump rotating clockwise. towards the 
turbine blades. As the oil strikes the turbine blades, it 
causes the turbine to rotate 

When the engine is idling, theconverter pump 
rotates slowly and the force of oil is not sufficient to 
rotate the turbine with any efficiency. This situarion 
enables the car to stand in gear with the engine idling. 
As the engine throttle is opened, the pump speed 
increases and the force of ail striking the turbine causes 
it to transmit torque to the gear train. After the oil has 
imparted its force to the turbine, the OR follows the 
contour of the turbine shell and blades, leaving the 
centre of the turbine, rotating anti-clockwise. 

Because the turbine member has absorbed the  
force required to reverse the direction of the clockwise 
rotating oil it now has greater toque than is being 
delivered by the engine. 

To prevent the anti-clockwise spinning oil from 
striking the pump blades at an anglethat would hinder 
its mtation. a stator assembly is interposed between the 
pump and the Turbine. The purpose of the stator is t o  
redirect the oil returning from the turbine so that its 
direction is altered to  suit that of the pump 

The energy of the oil is then used to assist the 
engine in turning the pump. This increases the force of 
the oil driving the turbine and as a result, multiplies the 
torque. 

The force of the oil flowing from the turbine to the 
stator blades tends to rotate the stator anti-clockwisa 
However, a clutch on which the stator is mounted, 
prevents this. 

As both turbine and car speeds increase, the 
direction of the oil Leaving the turbine changes. The oil 
flaws clockwise against the rear side of the stator 
vanes. If the stator was fixed, the flow of the oil would 
be impeded. but the clutch allows the stator to rotate on 

Fig. T8-1 Toque converter 
1 Turbine 
2 Stator 
'3 Pump 
4 Converter cover 

its shaft. Once the stator becomes inactive there is no 
further torque multiplication and the converter 
functions as a fluid coupling at a ratio of 1:l. 

Torque converter - To remove 
1. Remove the transmission as described in 
Section T7. 
Note Ensure that the converter holding clamp 

RH 7952 is fitted otherwise the converter may 
fall when the transmission is removed. 

2. Position a drip tray underneath the converter. 
3. Remove the converter retaining clamp from the 
bell housing end of the transmission casing: remove 
the converter. 
Caution The converter and oil weigh approximately 

23 kg (50 tb). Therefore, care should be taken 
when removing the converterto ensure that 
it is not dropped or damaged. 



Torque converter -To inspect 
After removing the torque converter from the 
transmission visual fy inspect as follows- 
1. Examine the converter for signs of damage. 
2. Examine €he neck of the converter for wear. 
3. Examine the pump drive slots for wear. 

For a more detailed procedure of inspection refer 
to Section T22 -Fault diagnosis. 

Torque converter - To fit 
1. Fit the converter to the transmission, ensuring 
that the driving slots engage with the tangs in the 
transmission oil pump. 
2. Fit the converter holding clamp RH 7952. 



Section T9 

Vacuum modulator and valve 

The vacuum modulator is secured to the right-hand side 
of the transmission case and is connected .by a pipe to  
the engine induction system. The modulator consists of 
a metal case which encloses an evacuated metal 
bellows, a diaphragm, and two springs. These 
components are arranged so that when fitted, the 
bellows and an external spring apply a force that acts on 
the modulator valve to increase modulator pressure. 
Engine vacuum and an internal spring act in the 
opposite direction to decrease modulator pressure. 

To reduce the effect of altitude on shift points. the 
effective area of the diaphragm is different than that of 
the bellows. Atmospheric pressure acts on the resulting 
differential area to reduce modulator pressure. 

The vacuum modulator fitted to a transmission can 
vary dependent upon 'model year' and original build 
specification of the car. It is therefore, of utmost 
importance to ensure that the correct parts are fitted to 
a transmission should replacement parts be required. 

To identify the modulator check the prefix letters of 
the tranmsission i.e. RHA, RKA. RMAB, and RNAB (blue 
moduMor1; RDA, RJA, RLA, RMA, and RNA (brown 
modulator). 

On naturally aspirated cars only. a restrictor is fitted 
at the bottom of the modulator pipe and an error in 
assembly a t  this point could result in a blocked signal 
line. Especially. on cars fitted with emission control 
systems. 

On turbocharged cars, a 7' piece and a one-way 
valve are used in the vacuum modulator line to prevent 
pressure build-up. With normal vacuum the system 
works as other modulator systems, but when pressure 
builds-up, the one-way vatve opens and allows pressure 
relief into the compressor side of tl-le turbocharger. 

Modulator pressure is directed to the 1-2 regulator 
valve which reduces it proportionally. This tends to  hold 
the 1-2 shift valve in the closed or down-change 
position. Modulator pressure is directed also to the 2-3 
modulator valve to  apply a variable pressure 
proportional to modulator pressure f his tends to  hold 
the 2-3 shift valve in the closed, or down-change 
position. As a result, the gearchange points can be 
delayed to take place at higher toad speeds with heavy 
throttle application. 

Main line oil pressure is controlled in drive range so 
that  it will vary with torque input t o  the transmission. 
Since torque input is a product of engine torque and 
converter ratio, modulator pressure is directed to  a 
pressure regulator boost valve, to adjust main line 
(pump} pressure for changes in either engine torque or 
conveeer ratio. 

To regulate modulator pressure !and in turn line 
pressure), with the torque converter ratio (which 
decreases as car speed increases), governor pressure is 
directed to the modutator valve to reduce modutator 
pressure with increases in car speed. In this way, line 

Fig. T9-l Vacuum modulator and vaeuum pipe 
1 Vacuum modulator 
2 Vacuum pipe 

pressure is regulated to vary with torque input to the 
transmission for smooth changes with sufficient 
capacity for both heavy and fight acceleration. 

Vacuum modulator and valve -To remove 
The vacuum modulator can be removed from the 
transmission without removing the transmission 
from the car- The following instrucrions apply whether 
or not the transmission has been removed. 
'I. Place a drip tray beneath the vacuum modulator. 
2. Disconnect the vacuum pipe at the modulator 
end if the transmission is in the car (see fig. T 9-71. 
3. Remove the setscrew and retainer which secure 
the modulator to the transmission. 
4. Remove the modulator and '0' ring; discard the 
'0' ring. 
5. Remove the modulator valve from the 
transmission case. 

Vacuum modulator and valve-To inspect 
1. Examine the vacuum modulator for signs of 
distortion. 
2. Examine the '0' ring seat for damage. 
3. Apply suction to the vacuum tube on the 
modulator and check for leakage. 
4. Examine the rnodutator valve for scores or 
damage. 
5. Ensure that the valve will move freely in the case 
bore. 



6. Examine the modulator for damaged bellows. 
The modulator plunger is under approximately 71 N 
{l6 fbf) pressure. If the bellows are damaged, very 
little pressure will be applied to the plunger. 

Vacuum modulator and valve -To fit 
1. Fi the valve into the bore.in thecase with the 
stem outward. 
2. .Fit  a new '0' ring to the modulator. . 
3. Fit the modulator to the case with the vacuum 
pipe connection toward the front of the car. 
4. Fit the retainertogether with the retaining 
setscrew and toque tighten (see Section T23). 
5. Connec! the vacuum pipe, ensuring that the 
restrictor is fitted. 



Section T10 

Governor assembly 

The governor assembly (see fig. T70-1) fits into the 
rear of the transmission casing on the tight-hand 
side. The car speed signal forthe gear changes is 
supplied by the governor, which is driven by a gear 
on the transmission output shaft. 

The assembly comprises a regulating valve, two 
primary weights, two secondary weights, secondary 
springs, body, and driven gear. The weights are 
arranged so that only the secondary weights act on 
the valve. The primary weights contribute to the 
secondary weights through the secondary springs. 

On turbocharged cars, the governor springs and 
weights are uprated, and therefore should not be 
interchanged with any other transmissions. 

Slight changes in output shaft revlrnin at low 
speeds result in small governor pressure changes. 

The primary weights add additional force to the 
secondary weights to obtain greater changes in  
pressure as road speed and output shaft rev/rnin 
increase. As the primary weights move our at higher 
car speeds they reach a stop and no longer become 
effective. From this pdnt, the secondary weights and 
springs only are used to apply pressure on the 
governor valve. 

Drive oil pressure is fed to the governor where it 
is regulated by the governor and gives an oil pressure 
that is proportional to the road speed of the car. 

To initiate the gear change from first to  second, 
governor oil pressure is direaed to the end of the 1-2 
shift valve. It then acts against spring pressure which 
is holding the valve in the down-change (closed) 
position. 

As the road speed of the car and subsequently 
the governor oil pressure increases sufficiently to 
overcome the spring resistance, the 1-2 shift valve 
train moves, allowing drive oil to  flow into the 
intermediate clutch passage and through an orificeto 
apply the intermediate clutch. This makes the 
intermediate clutch effective which moves the 
transmission into second gear. Further increases in 
road speed and governor pressure will cause the 
transmission to change into third gear when governor 
pressure overcomes the 2-3 shift valve spring 
pressure. 

Governor pressure is directed also to the 
modulator valve to regulate modulator pressure as 
described in Section T9. 

Governor lubrication is provided by a flat in the 
governor sleeve which atlows oil t o  pass to the 
moving parts of the governor. 

Governor assembly - To remove 
The governor assembly can be removed from the 
transmission whether the transmission is fitted to the 
car or no!. 

7/87 . 

Fig. T 10-1 Removing the governor assembly 

Fig. T1O-2 Governor assembly - exploded 
1 Spring retainer (secondary weight) 
2 Weight (primary) 
3 Spring 
4 Gear retaining pin 
5 Driven gear 
6 Spring 
7 Weight (primary) 
8 Spring retainer (secondary weight) 
9 sleeve and carrier assembly 

10 Valve 
l1 Thrust cap 
12 Retaining pins 



7. Position a drip tray beneath the governor cover 
plate. 
2. Remove the four setscrews which secure the 
plate to the case; remove the plate and discard the 
gasket. 
3. Withdraw the governor assembly from the case 
(see fig. 11 0-1 1. 

Possible causes of governor binding or locking 
arethe pipes to the control valve unit. These may 
have been fitted too deep into the transmission case. 
so entering the governor bore. 

Fig. T7O-3 Check valve opening (inlet) 
1 0.51 mm (0.020 in) feeler gauge 

Fig. f 10-4 Check valve opening (exhaust) 
1 0.51 mm 10.020 in1 feeler gauge 

Therefore. if difficulties are experienced when 
removing the governor assembly, withdraw the pipes 
approximately 3.17 mm (0.1 25 in). 

Governor assembly - To dismantle 
All the governor assembly components, with the  
exception of the driven gear, are selectively 
assembled and each assembly is calibrated. 
Therefore, it is recommended that if the governor 
assembly becomes unserviceabie, it can be renewed 
as an assembly. lf the driven gear is damaged, it can 
be renewed separately. 

It is necessaryto dismantle the governor 
assembly in otderto renew the driven gear. 
Dismantling may be necessary also to thoroughly 
clean the governor should dirt cause it to malfunction. 
In such cases proceed as follows. 
1. Cut off one end from each of the governor weight 
retaining pins. 
2. Remove the pins, thrust cap, governor weights, 
and springs (see fig. T10-21. The weights are 
interchangeable and need not be marked for 
identification. 
3. Carefully remove the governor valve from the 
sleeve. 

Governor assembly - To inspect 
1. Wash al l  thecomponents in clean paraffin, then 
dry them with compressed air. 
2. Examine the governor sleeve for scores or burrs. 
3. Ensure that the governor sleeve will slide freely 
into its bore in the transmission casing. 
4. Examine the valve for scores and burrs. 
5. Ensure that the valve will slide freely in the 
governor sleeve bore. 
6. Examine the driven gear for damage. Ensure that 
the gear is secure on the shaft. 
7. Examine the springsfor damage or distortion. 
8. Ensure that the weights operate freely in their 
retainers. 
9. Hold the governor as shown in figures Tl0-3 and 
T10-4. Then, checkthat there is a minimum of 0,51 mm 
(0.020 in) at the inletand exhaust openings. 

Governor driven gear-To renew 
I .  Drive out the  gear retaining pin as shown in figure 
T10-5. 
2. Support the governor sleeve on two 2,77 mm 
(0.109 in) thick plates inserted in theexhaust slots in 
the sleeve. 
3. Position the plates on the bed of a press with 
provision for the gear to pass through. Then, using a 
long drift. press the gear out of the sleeve. 
4. Thoroughly clean the governor sleeve to remove 
any swarf which may be present from the original 
gear assembly operation. 
Note Ensure that the new gear is the correct one for 

the transmission casing in which it is to be 
fitted. 

5. Support the governor sleeve on the two 2.77 mm 
(0.109 in) plates. 



Fig. T10-5 Removing governor driven gear retaining 
pin 

4. When installing the governor assembly ensure 

6. Position the new gear in the sleeve. Then, using a 
suitable drift, press the gear into the sleeve until it is 
nearly seated. 
7. Carefully remove any swarFwhich may have 
shaved off the gear hub. Then. pressthe gear down 
unti[ it abuts the sleeve. 
8. Markthe position of a new hole on the sleeve at 
90" to the originai hole, then using a drill of 3,17 mm 
(0.125 in) diameter, drill a new hole through the sleeve 
and gear. 
9. Fit the gear retaining pin. 
10. Thoroughly wash the gear and sieeve assembly 
in clean paraffin and dry with compressed air. 

- 

I 

Governor assembly - To assemble 
7 .  Lightly oil the valve then fit it into the governor 
sleeve. 
2. Fit the governor weights. springs, and thrust cap 
onto the governor sleeve. 
3. Align the pin holes in the thrust cap, governor 
weight assemblies, and governor sleeve. 
4. Fit new pins and crimp both ends of the pins. 
5. Ensure that the governor weights are free to 
operate on the pins and check that the valve moves 
freely in the sleeve bore. 

that a dearance of approximately 6,35 mm 10.250 in) 
is maintained between the governor pipes and 
transmission case, at a point 25.40 mm (1 in)  from 

Governor assembly - To fit 
Ensure that the oil feed hole to the rear extension bush 
is  not obstructed. 
1. Lightly lubricate the governor sleeve and gear. Fit 
the governor assembly into the transmission case. 
2. Fit the cover. together with a new gasket. 
3. Fit the four setscrews and torque tighten (see 
Section T231. 

the right-angle bend of the pipes. 

L- / 

1 
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Section Tl l 

Speedometer drive 

The speedometer drive is  secured to the left-hand side 
of the tranmission casing by a setscrew and retainer. It 
is driven by a gear on the rransrnission output shaft at a 
ratio of 38:19. The driven gear has 38 teeth and is 
colour coded blue for identification purposes. 

On turbocharged cars prior to 1989 model year, the 
drive ratio changes to either 3521 or 36:21 to suit the 
18/41 axle ratio and the type of tyres fitted. If Avon 
tyres are fitted, the driven gear has 35 teeth and is 
colour coded pink, If Pirelli tyres are fitted, the driven 
gear has 36 teeth and is colour eoded white 

On 1989 model year turbocharged cars, the axle 
ratio is either 78/41 (non-catalyst exhaust system) or 
16/43 (catalyst exhaust system). Avon tyres are the 
standard frtrnent, therefore, on non-catalyst cars the 
driven gear has 35 teeth (35:21 ratio) and is colour 
coded pink. On catalyst cars, thedriven gear has 41 
teeth 141:21 ratio) and is colour coded yellow. 

2. Lightiy lubricate the gear shaft before passing it 
throughthe oil seal. 

Speedometer drive - To fit 
1. Fit a new '0' ring to  the groove in the speedometer 
drive housing. 
2. Lightly lubricate the '0' ring to ease the fitting of 
the speedometer drive; fit the drive to the case. 
3. fit the retainer and setscrew. Torque tighten the 
setscrew to the figures quoted in Section T23. 
4. Connect the electronic imputse transmitter. 

Speedometer drive - To remove 
1. Slacken and withdraw the hexagon nut securing 
the electronic impulse transmitter to the speedometer 
drive assembly. 
2. Remove the setscrew and retainer; then withdraw 
the speedometer drive. Discard the '0' ring. 

Speedometer drive - To dismantle 
1. Withdraw the driven gear. 
2. Remove the circlip from with'tn the housing. 
3. Tap out the oil seal from the housing. Discard the 
oil seal. 

Speedometer drive - To assemble 
To assemble the speedometer drive. reverse the 
procedure given for dismantling noting the following. 
1. The housing and driven gear are ciean and free from 
any defects. 

Fig. T11-l Speedometer drive 



Section Tf 2 

Sump and intake strainer 

Sump - To remove 
Transmission fitted in the Ear 
l .  Position the car on a ramp and pise to a suitable 
working height. 
2. Place a clean container having a minimum capacity 
of 3 litres (5 Imp pt, 6 US pt) beneath the drain plug. 
3. Remove the dmin plug and allowthe oil to drain 
from the sump. 
4. Remove the setscrews securing the sump and lower 
the sump. Discard the gasket. 
5. Clean the sump with parzlffin and dry with 
compressed air. 

Transmission remwed from the car 
1. Position the transmission in the holding fixture 
RH 7955 with the sump upwards. 
2. Carry out Operations 4 and 5 as described with the 
transmission Tied in the car. 

Sump - To fit 
To fit the sump reverse the procedure given for removal 
noting the following. 
1. Ensure a new gasket is fitted. 
2. Torque tighten the setscrews to between 8 Mm and 
I 4  Nm (0,9 kgf m and 1.4 kgf m; 6 fbf ft and 10 Ibf ft): 
3. When filling the transmission with Auid refer to 
Section T3. 
Note The amount of fluid added depends on whether 

the intake strainer has been removed. 

Fig. 1 1  2-1 Removing intake pipe and strainer 
assembly 

1 lntake pipe with 'V ring 
2 Location tabs 

tntake strainer - To remove 
1. Remove the sump. 
2. Remove the setscrew securing the intake strainer to 
the valve body assembly. 
3. Remove the intake strainer assembly (see fig. 
T12-1 L 
4. Remove the intake pipe from the strainer and 
discard the strainer and '0' ring. 

tntake m i n e r  - To fit 
1. fi a new '0' ring to the intake pipe and lubricate the 
'0' ring with clean transmission fluid. 
2. Ensure that a new rubber seal is fitted to the pipe 
bore in the new intake strainer. Then, fit the intake pipe 
into the strainer. 
3. Frt the intake strainer assembly to the transmission 
and torquetighten the setscrewto 14 Plm (l ,4 kgf m; 
7 0 Ibf h).. 
4. Fit the sump and fill with fluid. When filling the 
transmission with fluid refer to Section T3. 



Section T13 

Control valve unit 

The control vahre unit comprises a cast iron body 
containing shift valves and regulator valves that control 
the gear changes. The unit is secured to an oil spacer 
(guide) plate on the bottom face of the transmission. 

Control valve unit - To remove 
Before removing the control vatve unit from a 
transmission installed in a vehicle. take extreme care, 
as the front servo piston and related parts may fall 
from the transmission due to the normal freeness of 
the Teflon oil seating rings. 

The control valve unit may be removed with the 
transmission in the car. The oil must be drained and 
the sump removed to gain access to the control valve 
unit. 
1. Unscrew the setscrew which secures the detent 
spring and roller assembly. Remove the spring and 
roller assembly. 
2. Remove the setscrews that secure the control 
valve unit to the transmission case. 

Do not remove the mienoid securing screws, as 
the solenoid holds the spacer (guide) plate and gasket 
in position. therefore. keeping the check balls in their 
correct positions. 
3. Remove the control valve unit, together with 
the two governor pipes (see fig. T13-l). 
Caution Ensure that the manual valve does not slide 

out of its bore. Take care to retain the front 
servo piston, should it come out with the 
control valve assembly. 

Remove the governor screen assembly from the 
end of the governor feed pipe or governor feed pipe 
hole. 
4. Withdraw the governor pipes from the control 
valve assembly: the pipes are interchangeable and 
need not be marked for identification. 

Control valve unit - To dismantle 
1.  Hold the control valve unit with the cored 
passages uppermost and the accumulator piston bore 
to  the front. as shown in figure T13-2. 
2. Remove the manual valve from its bore. 
3. Fit the control valve accumulator installing toot 
J-21885 onto the accumulator piston. 
4. Compress the accumulator piston and remove the 
'E' ring retainer. 
5. Remove the accumulator control valve and spring. 
6. Remove the retaining pin. 1-2 sleeve. regulator 
valve, and spring from the upper right-hand bore. 
7. Remove the 1-2 detent valve and the f -2 valve. 
8. Remove the retaining pin. 2-3 valve spring, 2-3 
sleeve, 2-3 modulator valve, and the 3-2 intermediate 
spring from the middle right-hand bore. 
9. Removethe2-3shiftvalve. 

fig. T 13-1 Removing the control valve unit 
1 Governor pipes 
2 Manual valve 

10. Remove the retaining pin, bore plug. and the 2-3 
spring together with the spacer. Also remove the 3-2 
valve from the lower bore. 
1 1. Remove the retaining pin and bore plug from the 
upper left-hand bore, adjacent to the manual valve bore. 
1 2. Remove the detent valve, detent regulator valve, 
spring, and spacer. 
13. Ensure that the 1-2 accumulator valve in the 
remaining bore is free, by rnwing the valve against the 
spring. 
14. Remove the 1-2 accumulator valve retaining pin 
from the machined surface of the vatve body; remove 
the plug. 
15. RDA, RHA. RJA, RKA, and RLA transmissions 

Remove the 1-2 aecumutator secondary spring and 
-1-2 valve. Then, remove the 1-2 accumulator sleeve 
1-2 primary valve, and spring. 

RMA. RMAB, RNA, and RNAB-transmissions 
Remove the 1-2 accumulator valve and spring. 

Control ~ l v e  unit - To inspect 
1. Wash the control valve unit body, valves. and the 
remainder of the parts in Genktene. Do not allow the 

TSD 4700 



valves to knock together as this may =use bum, or 
damage to the shoulders of the valves. 
2. Examine all valves and sleeves to ensure'that they are 
free from dirt. Any burrs should becarefully removed with 
a fine stone, or fine emery paper slightly moistened with 
oil. Do not round-off the shoulders of the valves. 
3. When satisfactory, wash the partsand lightly smear 
aft valves and sleeves with clean transmission fluid. 
4. All valves and sleeves should be tested in their 
individual bores to ensure that free movement is 
obtainable. 
5. The valves should fall undertheir own weight. with 
perhaps a slight tapping of the valve body to assist them. 
During these checks, ensure that the valves and valve 
bores are nat damaged. 
6. The manual valve is the only valve that can be 
renewed separately- If other valves are damaged or 
defective, a new control valve unit must be fitted. 
7. Examine the valve body for cracks or scored bores. 
8. Ensure that the cored face is free from damage. 
9. Examine all springsfor collapsed or distorted coils. 

ControI valve unit - To assemble 
Before commencing assembly, ensure that all springs can 
be positively identified. If the springs are assembled 
incorrectly the transmission will not function correctly. 
During assembly reference should be made to figure Tl3-2. 
Note The control valve units of RHA, RJA. RNA, and 

RNAB transmissions are not interchangeable. 

1. Lightly lubricateall pam with clean transmission 
fluid before assembly. 
2. fit the fnnt accumulator spring and piston into the 
valve body. 
3. Fit the valve body accumulator installing tool 
J-21885. Align the piston and spring with the bore then 
compress rhe spring and  ist ton (see fig. Tl3-3). 
4. Secure the piston with the 'E' ring retainer. 
5. RDA. RHA, W. RKA, and RLA transmissions 
a. Fit the 1-2 primary spring into the ptimary 1-2 
accumulator valve 
h Fit the spring and valve (items 20 and 21) into the 
lower left-hand bore Use a retaining pin to hold the 
valve in its position. 
c Frt the 1-2 accumulator secondary valve and spring 
into the '1-2 accumutator sleeve. Fit the sleeve into its 
born 
d. Fit the bore plug and retaining pin. 
5. RMA, RMAB. RNA. and RNAB transmissions 
a. Fit the 1-2 accumulator primary spring (item 30) 
and 1-2 accumulator valve. 
h Fit the bore plug and retaining pin. 
6. Fit the detent spring and spacer into the top left- 
hand born 
7. Compress the spring and hold it with a small 
screwdriver. 
8. fit the detent regulator valve, wide land first. 
9. Fit the detsnt valve, small land first. 
10. Fit the bore plug with the hole facing outwards. 

Fig. Tt 3 9  Control valve unit 
1 Retaining pin 
2 Bore plug 
3 Detent valve 
4 Detent regulator valve 
5 Spacer 
6 Detent spring 
7 Manual valve 
8 1-2 valve 
9 1 -2 detent valve 

10 1 -2 regulator spring' 
I 7 1 -2 regulator valve 
12 1-2 sleeve 
13 Retaining pin 

14 Retaining pin 
I5 2-3 sleeve 
16 2-3 valve spring 
1 7 2-3 modulator valve 
1 8 3-2 intermediate spring 
19 2-3 valve 
20 1-2 accumulator primary spring 
21 1-2 accumulator primaryvalve 
22 1-2 accumulator sleeve 
23 1 -2 accumulator secondary valve 
24 1-2 accumulator secondary spring 
25 Bore plug 
28 Retaining pin 

27 Retaining pin 
28 Bore plug 
29 1 -2 accumulator valve 
30 1-2 accumulator primary spring 
31 3-2valve 
32 Spacer 
33 3-2 spring 
34 Bore plug 
35 Retaining pin 
A RDA, RHA, RJA, RKA, and 

RLA transmissions 
R RMA, RMAB, RNA, and RNAB 

transmissions 



Fig. f 13-3 Frtting the front accumulator piston and 
spring 

Fig. Tt 3-4 Fitting the central vake unit 
1 Guide pin 
2 Control valve gasket 
3 Manual valve 
4 Spacer (guide) plate gasket 

and fit the retaining pin. Remove the screwdriver. 
1 1. Fit the 3-2 valve (item 31 1 into the tower right-hand 
bore. 
12. Fit the spacer. the 3-2 spring. and bore plug with 
the hole facing outwards; secure with the retaining pin. 

fig. 713-5 Atting the detent spring and roller 

13. Fit the 2-3 shift valve (item 1 9) with the open end 
outwards. in the second right-hand bore fmrn the 
bottom. 
14. Fit the 3-2 intermediate spring (item 18). 
1 5. Fit the 2-3 modulator valve into the sleeve. then fit 
both parts into the valve bore. 
16. Fii the 2-3 vake spring and the retaining pin. 
1 7. Fii the 1-2 shift valve (item 8). stem end out, into 
the third right-hand bore from the bottom. 
18. Fit the 1-2 regulator valve. larger stern first, spring, 
and dstent valve into the sleeve. Align the spring in the 
bore of the detent valve. Fit the parts into the valve bore. 
1 9. Push the sleeve inwards against spring pressure and 
fit the retaining pin. 
20. Fit the manual valve (Mm 7) with the detent pin 
groove to the right-hand side. 

Control valve unit - To fit 
1. Fit the govemor pipes to the control valve unit- 
Note fit the governor scrkn assembly, open end first 

into the governor feed pipe hole (hole nearest the 
centre of transmission). 

2. Fi the front servo piston (if removed) ensuring it is 
correctly aligned in the bore. 
3. Using two guide pins screwed into the casing. fit 
the control valve unit into position (see fig. Tl3-4). with 
a new valve bodytspacer plate gasket. 
4. Ensure that the,gasket and oil spacer (guide) plate 
are correctly positioned. 
Note It is imponant that only a gasket which is a 

genuine setvice part be used. 
5. Ensure that the governor pipes are correctiy aligned 
and the feed pipe fits over the governor screen. 



6. When installing the governor assembly ensure that 
a clearance of approximately 6,40 mm {O-250 in1 is 
maintained between the governor pipss and 
transmission case, at a point 25mm (1 in) from the 
right-angle bend of the pipes. 

Ensure that the manual valve is conectty Iacated by 
the pin an the detent lever. 
7. Remove the guide pins and fit the control valve unit 
securing setscrews; do not fit the detent spring and' 
roller securing screw. 
8. Torque tighten the securing screws (see Section 
T23t 
9. Fi the detent spring and roller assembly (see fig. 
T13-5). Fit the securing screw and torque tighten to the 
figures quoted in Section T23. 



Section T14 

Rear sewo 

f he rear sewo comprises an assembly of pistons and 
springs. It fits onto the bottom face of the tmnsmission 
casing, adjacent to the control valve unit and is secured 
by six setscrews. The purpose of the servo is to act as an 
accumulator to absorb an amount of intermediate clutch 
oil, thus cushioning the application of the clutch. It also 
applies the rear friction band when the transmission is in 
low range or reverse. 

Rear senro - To remove 
The rear sem can be removed whether the transmission 
is fitted to the car or not. 
1. Remwethesump(seeSectionTf2). 
2. Remove the controi valve unit (see Section T13). 
3. Remove the setscrews that secure the servo cover 
to the transmission casing. 
4. Remove the wver and discard the gasket. 
5. Remove the servo unit from the casing (see fig. 
T14-1). 
6. Remove the seruo accumulator spring. 

To ensure that the rear band is correctly adjusted 
when the rear servo is fitted. the apply pin musi be 
checked as follows. 

Fig. T IC1 Removing the rear sew0 

l 

Rear band apply pin - To select 
1. Fit the band apply pin selector gauge J-21370-6. 
onto the bottom face of the transmission casing. The 
gauge must fit over the rear s e w  bore with the 
hexagdnal nut on the side of the gauge facing the 
parking linkage. The smalter diameter end of the gauge 
pin J-21370-5. should be positioned in the servo pin 
bore (see fig. Tl4-2). 
2. Secure the gauge with two suitable setscrews (e.g. 
rear sew0 cover screws) and torque tighten them to the 
figures quoted in Section T23. 
3. Ensure that the stepped gauge pin moves freely in 
the tool and in the sew0 pin bore. The stepped side af 
the pin must face the front of the transmission case. 
4. Band apply pins are available in three lengths as 
shown in the following chart. 

l #mUtkudan 

l-hrscl tinw L W !  
p-- --- 

THjo rim' MdJm - -- r I 
Ons nng Skin - --- 

fig. T 14-2 Selecting the band apply pin 
5. The identification ring is iocated on the band lug 1 Torque spanner 
end of the pin. Selecting the correct pin is  the equivalent 2 Gauge 
of adjusting the rear band. 3 Gauge pin 



6. To determine the comeer size pin to use, apply 34 
Nrn (3,5 kgf m; 25 Ibf ft) to the hexagonal nut on the 
side of the gauge (see fig. T14-2). This will cause the 
lever on top of the gauge to  depress the stepped gauge 
pin into the servo pin bore. sirnutat~ng the actual 
operation of the servo. 
7. Note the relationship between the steps on the 
gauge pin and the machined surface on the top of the 
gauge. 
8, If the machined surface on lop of the gauge is lwel 
with. or above the upper step on the gauge pin, a tong 
(3 rings) pin is required. 

If the machined surFace is between the upper and 
lower steps on the gauge pin, a medium pin (2 rings) is 
required. 

If the machined surface is level with. or below the 
lower step on the gauge pin, a short ( l  ring) pin is 
required. 
9. If a new pin is required, make a note of the size of 
the required pin, then remove the gauge. 

Rear servo - To dismantle 
1. Remove the mar accumulator piston from the rear 
s e w  piston (see fig. T14-3). 
2. Remove the 'E' ring which retains the rear sewo 
piston on the band appiy pin. 
3. Remove the rear servo piston and the seat from the 
band apply pin. 
4. Remove the washer, spring, and retainer. 

Rear sew0 - To inspect 
1. Check the fit of the oil sealing rings in the 
accumulator piston. The rings should be free to turn in 
the grooves. 
2. Fit the accumulator piston lower oil sealing ring into 
its bore in the casing and check the ring-to-bore fit. 

Fig. T14-3 Rear sew0 and accumulator 
1 Servo pin 
2 Spring retainer 
3 Servo spring 
4 Washer 
5 Oil sealing ring 
6 Accumulator piston 
7 Oil sealing ring 
8 Sarvo oil seal 
9 Servo piston 

10 'E' ring 

3. Check the fit of the band apply pin in each piston. 
4. b m i n e  the band apply pin for scores, cracks, or 
the opening of drilled passages. 
5. Examine the accurnutator piston for an Open bleed 
passage. 
6. Ensure that the pin is the Correct size as determined 
in the procedure described under the heading  ear band 
apply pin - To select. 

Rear sewn - To assemble 
1. Fii the spring retainer, spring. and washer onto the 
band apply pin. 
2. Fit the sew0 piston onto the pin and secure it with 
the 'F ring. 
3. If necessary, fit a new oil seal ring onto the sew0 
piston. 
4. Fit the accumulator piston irrto the servo piston. 

Do not remwe iheTeflon oil seal rings from the rear 
accumulator piston. unless they require replacement. 

If the Teflon inner oil seal ring [small diameter) 
requires replacement, use the aluminium oil seal ring. 

The rear accumulator piston (large diameter) ring 
groove depth is machined shallower to take the Teflon 
6 1  seal ring. Therefore. i f  replacement is necessary, use 
only the Teflon oil seat ring. 

Rear servo - To fit 
1. Using clean transmission fluid, lightly lubricate the 
inner and outer rear sem bores in the transrn~ssion 
casing. .. . 

2. Fit the servo accumulator spring into the servo inner 
bore. 
Note Before fitting the rear servo to  the casing, ensure 

that the rear band apply lug is aligned with the 
servo pin bore in the transmission casing. If the 
lug is not aligned, the sew0 will not apply the rear 
band. 

3. Position the rear servo assembly in the transmission. 
casing. 
4. Using hand pressure, push the servo into the 
transmission casing. ensuring that the sew0 piston 
sealing ring is correctly seated in the bore. 
5. Fit the cover together with a n&gasket. 
6. Torque tighten the setscrews to the figures quoted 
in Section T23. 



Section T15 

Detent solenoid, control valve spacer, and front servo 

The detent solenoid is secured to the lower face of 
the transmission casing. It is connected by a cable to 
a connector on the left-hand side of the transmission. 
When the solenoid receives a signal from the throttle 
position switch. an exhaust port is opened. This 
allows oil at high pressure to be fed to the shift 
valves to oppose governor pressure (see SectionTl3). 

The control valve spaeer fits between the control 
valve unit and the transmission casing. It forms part 
of the hydraulic system which contains rmrictors 
and check balls. 

The front sew0 is an assembly of pistons and 
springs, similar to the rear servo. It fits partly in the 
transmission casing and partly in the control valve 
unit. The sew0 applies the front band in intermediate 
range (second gear) and low range to provide engine 
braking. It is used siso as an accumulator for the 
application of the direct clutch and in conjunction 
with the check balk and orifices. is part of the  timing 
for the release of the direet clutch. 

Detent solenoid, cnntrol valve spacer, and front #WO 

-To remove 
These units may be removed from the transmission 
whether or not the transmission is fitted to the car. .. 

1. Drain the transmission fluid and remove the 
sump. 
2. Remove the control valve unit and governor 
pipes (see Section T'13). 
3. Disconnect the cable from the connector 
terminal. 
4. Remove the setscrews that m u r e  the detent 
solenoid. 
5. Remove the solenoid. 
6. Remove the control valve spacer plate and 
gasket. 
Note If the last operation is being carried out with 

the transmission in the car, lower the control 
valve spacer plate in a level plane so that the 
check balls do not fall out. Remove the check 
balls from the spacer plate. 

7. Remove the six check balls (seven on 1988 and 
1989 model year cars) from the cored passages in the 
transmission case {see fig. T15- l). 
8. Lift the front serva piston, retaining ring, pin, 
retainer, and spring from the transmission ease. An 
exploded view of the front swvo is shown in figure 
TT 5-3. 

Front servo - t o  inspect 
1. Examine the servo pin for damage. 
2. Examine the oil seal ring groove in the piston for 
damage. 
3. Ensure that the ring is free in the groove. 
4. Examine the piston for cracks and other damage. 
5. Check the fit of the servo pin in the piston. 

I. 

fig. T l f  l Location of eh& balls -lxansmission wse 
A Additional check ball (1988 and 1989 

model year cars) 

1 l 

Fig. T15-2 Location of cheek balls - spacer plate 
1 Spacer plate to case gasket 
2 Cheek balls 
3 Spacer plate 
4 Non-functional ball (omit on RMA, 

RMAB, RNA, and RNAB transmissions1 
5 Non-functional ball - 1988 and 1989 

model year cars (omit as item 4) 

Dmtent solenoid, oorrtrol valve spacer, and front sew0 
-TO fit 
When overhauling the front servo or front 
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accumulator piston it will be noticed that the Teflon 
ring atlows the piston to slide very freely in its bore. 
This is a normal characteristic of the ring and does 
not indicate leakage during operation. 

When servicing pistons, the following points 
should be noted. 

Only remove a Teflon oil sealing ring from a 
piston ring groove if the ring is to be renewed. 

Only renew a Teflon oil sealing ring if it shows 
evidence of leaking during operation or visual 
damage. 

5, 4- 

Fig. 715-3 Front sew0 
1 Spring 
2 Pin 
3 Piston 
4 Oil seal ring 
5 Retainer ring 
6 Spring retainer 

Fig. T15-4 Method of temporarily holding front 
sewo piston in position (transmission in 
=r) 

1 Correct position of feeler gauge. allowing 
the accumulator piston to enter the front 
servo bore before the feeler gauge is 
withdrawn 

2 Feeler gauge 
3 Front servo piston 
4 Spacer plate 

When changing a front sewo Teflon oil sealing 
ring, renew with an aluminium sealing ring. 
1. Fit two guide b o b  into the transmission case. 
2. Place the six/seven check balls into the ball seat 
pockets in the case. 
3. If the transmission is in the car, place the check 
bafs into the bail seat pockets in the spacer plate. 
Now One or two check balls are non-functional, 

therefore, on RMA, RMAB, RNA, and RNAB 
transmissions omit either one or two balls as 
shown in figure T'15-2. 

4. Fit the control valve spacer plate to case gasket 
(gasket with extension for detent solenoid). 
5. Fit the control valve spacer plate. 
6. Fit the detent solenoid. Do not tighten the 
setscrews at this time. 
7. Fit the front servo spring and retainer into the 
bore of the transmission case. 
8. Fit the retainer ring onto the front servo pin and 
install the pin into the case so that the tapered end 
contacts the foward band. Ensure that the retainer 
ring is installed in the sew0 pin groove. 
9. Fit a new piston searing ring to the servo piston, 
if the ring has been removed. 
10. Fit the sew0 piston onto the band apply pin with 
the flat side of the piston positioned towards the 
transmission sump., 

If the transmission is in the car, the parts should 
be assembled as a group (see fig.715-3) and fitted 
into the servo bore. A Length of straight clean feeler 
gauge [approximately 0.51 mm (0.020 in)] should be 
used to hold the senro assembly temporarily in 
position as shown in figure Tt5-4. Withdraw the 
feeler gauge before tightening the  control valve body 
setscrews. 
7 1. Connect the electrical cable from the detent 
solenoid onto the connector. 
12. Fit the control valve as described in Section T73, 
then torque tighten the setscrews and the detent 
solenoid setscrews to the figures quoted in Section 
T23. 



Section T16 

Rear extension 

Rear extension - To remove 
The procedure describes removal of the rear extension 
when the transmission is fined to the car. 

The procedure is the same when the transmission 
is removed from the car except that the gearchange 
actuator and propeller shaft will have been removed. 
1. Remove the gearchange electric actuator as 
described in Section T6. 
2. Remove the body crossmember and disconnect the 
propeller shaft at the gearbox end. 
3. Place a drip tray beneath the rear extension. 
4. Remove the coupling flange by withdrawing it from 
the output shaft. 
5. Remove the setscrews that secure the tear 
extension to the transmission casing. 
6. Slide the rear extension reamrard and downward 
until it clean the output shaft. 
Caution Make certain that the output shaft splines do 

not damage the oil seal in the end of the rear 
extension. 

7. Remove and discard the gasket from the rear 
extension. 

Rear extension - To inspect 
1 .  Examine the rear extension for cracks or damage. 
2. Examine the bush for excessive wear or damage. 
3. Examine the oil seal for damage. 
4. If a new oil seal is to be fitted, push out the old 
seal using a suitable drift. 
5. Ensure that the seal bore in the rear extension is 
clean and free from damage and that the wal drainback 
port is not obstructed. 
6. Lightly smear the outer edge of the new seal with 
Wellseal. Drive in the seal using tool RH 7953. 
Note The webbing on the seal installation tool RH 

7953 must be undercut by approximately 3.1 7 
mm (0.1 25 in) as shown in figure T16-1. 

7. Fill the space between the seal lips with Shell 
Retinax A grease. ensuring that the lip edges are coated 
with grease- 
8. Ensure that the rear face of the transmission casing 
and the front face of the extension are clean and free 
from burrs. 
9. Ensure that the oil feed hole to  the rear extension 
bush is not obstructed. 

Rear extension - To fit 
7 .  Fit a new gasket onto the extension housing. 
2. Carefully fit the ertension casing over the output 
shaft until the exlension abuts the rear of the 
transmission casing. 
3. Ensure that the splines on the output shaft do not 
touch the oil seal in the end of the extension casing 
otherwise the seal lip may be damaged. 

~g 

Fig. T16-1 Seal installation tool RH 7953 

4. Fit the setscrews and torque tighten them to  the 
figures quoted in Section T23. 
5. Fi the coupling flange. 
6. Connect the propeller shaft. 
7. Fit the body crossmember. 
8. Fit the gearchange eledric actuator. 

8/8 7 TSD 4700 



Section T17 

Oil pump 

The oil pump is an internaltextemal gear type which 
is secured to the h n t  face of the transmission 
casing. Contained within the oit pump cover is an oiF 
pressure regulator valve train. The pump is 
mechanically connected to the engine Rexpiate and 
operates whenever the engine is running. 

As the engine flexplate rotates it turns the torque 
converter pump which is keyed to the inner gear of 
the oil pump. The inner gear turns the outer gear 
which causes oil to be lifted from the transmission 
sump via an oil strainer. 

As the gears turn, the oil is carried in pockets 
formed by the gear teeth, past a crescent shaped 
projection of the pump. Beyond the crescent. the 
gear teeth move closer together causing the oil to be 
forced out at pressure from between the teeth. At 
this point the oil is deiivered through the pump 
outlet to the pressure system. 

The oil pressure is controlled by a pressure 
regulator valve. As the pressure builds up, the oil is 
directed through an orifice to the top of the pressure 
regulator valve. When the correct pressure is 
reached, the valve mwes against spring pressure, 
opening a passage which feeds the torque converter. 

When the toque converter is full, oil passes to 
the transmission heat exchanger by way of an 
external pipe. Upon leaving the heat exchanger. the 
oil is fed by way of s second external pipe to the 
transmission lubricating system. 

As the pressure continues to increase from the 
pump, the pressure regulator valve moves further to 
expose a port which directs excess oil back to the 
suction side of the pump. The pressure regulator 
valve is spring balanced to regulate line pressure at 
approximately 4.8 bar 470 Ibf/in2). 

Oil pump -70 remove 
1. Remove the transmission from the car (see 
Section 77). 
2. Remove the retaining clamp RH 7952 and 
withdraw the convener. 
Note The converter and oil weigh approximately 

23 kg (50 Ibl. Therefore care should fie taken 
when removing it to ensure it is not dropped or 
damaged. 

3. Install the transmission in the holding fixture 
RH 7955 with the pump upwards. 
4. Remove the pump attaching setscrews. 
5. Fir either the threaded slide hammers J-7004 or 
removal tool RH '12556 Ias applicabtel as shown in 
figure T17-1. Then, remove the pump assembly from 
the transmission case. 
Note If using the slide hammers, operate them 

simultaneously othemvise the pump will tilt 
and jam in the case. 

Fig, Tl7-1 Removing the oil pump 
A Slide hammers J-7004 
B Removal tool RH 12556 

6. Remove and discard the pump to case sealing 
ring and gasket. 

Oil pump - Tm dismantle 
1. Holding the pump assembly firmly on a bench, 
push the regulator boosr valve sieeve, against spring 
pressure, then remove the circlip (see fig. T17-2). 
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Note The pressure regulator spring is under 
pressure and care shou Id be exercised when 
removing the boost valve and sleeve. 

2. Remove the regufator boost valve and sleeve. 
3. Remove the pressure regulator spring. 
4. Remove the regulator valve, spring retainer, and 
spacer(s1 (if fitted). 
5. Remove the setscrews which secure the pump 
cover to the pump body. Separate the cover and 
body, noting that the setscrews are of differing 
lengths. 
6. Mark the driving and driven gears to facilitate 
correct assembly (an indelible pen or pencil is 
recommended). 
7. Remove the gears from the pump body ss shown 
in figure T17-3. 
8. Remove the retaining pin and plug from the end 
of the regulator bore. 
9. Remove the oil rings from the pump cover. 
10. Remove the pump to foward clutch housing 

Fig. T17-2 Removing the regulator valve 
1 Regulator valve spring 
2 Boost valve sleeve 
3 Circlip 

Fig. 117-3 Removing the pump gears 
'1 Driving gear (tangs uppermostl 
2 Driven gear 

selective washer, noting the thickness to facilitate 
fitting of a new washer on assembly. 

Oil pump - To inspect 
1. Wash all parrs in clean paraffin, then dry with 
compressed air. 
2. Examine the pump body gear pocket and the 
crescent for scoring or other damage. 
3. Fit the gears into the pump body, then check the 
end clearance as shown in figure T17-4. The 
clearance should be between 0,02 mm and 0.04 mm 
(0.0008 in and 0.0035 in). 
4. Examine the face of the pump body for scores 
and burrs. 
5. Examine the oil passages for blockagesand 
porosity. 
6. Examine the threads into which the cover 
securing setscrews fit. 
7. Check the pump cover and body faces for overall 
flatness. 
8. Examine the pressure regulator valve bore for 
score marks. 
9. Ensure that the pressure regulator valve and the 
boost valve will move freely in their respective bores. 

Oil pump - To assemble 
1. Fit the oil pump,drivi ng and driven gears into the 
pump body with the alignment marks (made.with an 
indelible pen or pencil) uppermost. 
Note If the pump driven gear has a rectangular or 

triangular identification mark on one tooth, the 
gear should be installed with the identification 
mark downwards. 

Fit the drive gear with the drive tangs uppermost 
(see fig. T17-3). 
2. Fin the pressure regulator spring retainer, 
spaeeds) (if fitted), and spring into the pressure 
regulator bore (see fig. T17-5). 

Fig. T174 Chedring the gear end clearance 
1 Straight edge 
2 Feeler gauge 
3 Inner (driving) gear 
4 Outer [driven) gear 



Fig. T17-5 Pump covet 
1 Pressure regulator valve 6 Bore plug 10 Pressure regulator spring 
2 Pumpcover 7 Oil sealing rings 1 1 Boost valve 
3 Gasket 8 Spacer 12 Sleeve 
4 Retaining pin 9 Spring retainer 13 Circtip 
5 Selective washer 

3. Lightly lubricate the pressure regulator valve 
with clean transmission fluid, then fit the valve into 
the opposite end of the bore. stem end first. 
4. Fit the pressure regulator valve end plug and 
retaining pin. 
5. Lightly lubricate the boost valve and sleeve, then 
fit the valve into the sleeve (stem end out). Fit both 
parts into the bore in the pump cover by 
compressing the sleeve against the pressure 
regulator valve spring. 
6. Retain the sleeve with the circlip. 
7. Fit the two oil sealing rings to the pump cover. 
8. Lubricate the pump gears with clean 
transmission fluid then fit the pump cover to the 
pump body. 
9. Fit the cover securing setscrews into their 
original positions. Leave the setscrews finger tight. 
'10. Fit the pump body and cover alignment band 
J-21368 around the pump assembly. Tghten the 
band to align the cover with the body (see fig. T17-6). 
11. With the band in position, tighten the pump body I W : 
to cover securing setscrews to the figures quoted in 
Section T23. Remove the alignment band. Fig. T17-6 Aligning pump cover with pump body 
12. Fit a new pump to case '0' ring. 1 Alignment band 
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13. ff necessary, fit a new front pump oil seal using 
the installing to01 RH 7953. 
14. Fit a new selective washer (pump to forward 
clutch housing), with 8 corresponding thickness to 
the one removed. 

Oil pump - To fit 
1. Fit a new gasket and guide pins into the 
transmission case. 
2. Lubricate the turbine shaft journals with clean 
transmission fluid. Smear the sealing rings on the 
pump delivery sleeve with petroleum jelly, ensuring 
that the rings are correctly located. 
3. Fit the pump assembly bee fig. Tt73). Ensure 
that new seals are fined to the setscrews. 

Do not remove the guide pins until all but two 
setscrews have been fitted. Leave one setscrew out 
to assist in checking the end-float. 
4. Torque tighten the setscrews to the figures 
quoted in Section T23. 

Fig. 717-7 Frtting the oil pump 
1 Guide pin 

Note If the turbine shaft cannot be rotated as the 
pump is being pulled into position. it is 
possible that either the fomard or direct clutek 
housings have not been correctly indexed with 
all the clutch plates. This condition must be 
corrected before the pump is finally pulled into 
position. 

5. Check the front unit end-float as follows (see fig. 
T17-81. 
a. Fit a slide hammer bolt J-7004 into the one 
remaining bolt hole. 
b. Secure a dial test indicator on the slide hammer 
bolt. Adjust the indicator to register against the end 
of the turbine shaft. 
c. Hold the output shaft forward whilst pushing the 
turbine shaft rearward to its stop. 
d. Set the dial indicator to zero. 
e. Pull the turbine shaft forward, noting the 
indicator reading (shaft travel). 

The end-float should be between 0,DS mm and 
0,61 mm (0.003 in and 0.024 in). 

If the end-float is not within the limits, select a 
new washer, referring to the following chart. 

Note An oil soaked washer may tend to discolour. 
Therefore, if necessary, measure the washer to 
ascertain the thickness. 

6. Remove the dial test indicator and slide hammer 
bolt. 
7. Fit the final pump securing setscrew and seal. 
Torque tighten the setscrew to the figures quoted in 
Section T23. 

Thickness I 1 5 2  mmto l.63rnm 
(0.060 in to 0.064 in) 

Fig. TV-8 Checking tha front unit end-float 

Colour 

Yellow 

Number 

0 - 
7,80mmto1,90mrn 1 
(0.071 in to 0.075 in) Blue I 1 

2.08 mm to 2.18 mm 
1 (0.082 in to 0.086 in) 

2.36 mm to 2,46mm- 
(0.093 in to 0.097 in) 
2,64 mm to 2.74 mm I 
(0.1 04 in to 0.1 08 in] Green 

I 
4 

2.92 mm to 3,02 mm 

Red 

Brown 

2 

3 



Section T18 

Control rods, levers, and parking linkage 

The control rods, levers, and parking linkage consist of 
an assembty of levers and rods which are operated by 
the electric gearchange actuator. The detent lever is 
connected to the manual controt valve in the control 
valve unit and is retained in this position by a spring- 
loaded detent roller (see fig. T18-1). 

The parking pawl actuating rod causes the 
parking pawl to engage the transmission whenever 
park is selected. This provides a mechanical lock 
which will hold the car. 

When the gear range sejector lever on the 
steering column is moved, with the ignition on, the 
electric actuator will move the gearchange operating 
lever to the required position via an adjustable rod. 
f h e  gearchange operating lever is secured to  the outer 
end of the manual shaft and the detent lever is 
secured to the inner end of the shaft. Therefore, the 
detent lever will move a corresponding distance. 
moving the manuai control valve. 

When the gear selector lever on the steering 
column is moved to park, the parking pawl actuating 
rod which is secured to the detent lever causes the 
parking pawl to engage with a gear ring on the rear 
unit planet carrier. The rear unit planet carrier is 
mechanically connected to the transmission output 
shaft, therefore. the shaft is prevented from rotating. 

Control rods, levers, and parking linkage - 
To remove 
1. The units may be removed from the transmission 
whether or not the transmission has been removed 
from the car. 
2. If the transmission has not been removed. drain 
and remove the sump as described in Section f 12. 
3. H the gearchange electric actuator has not been 
removed. disconnect the gearchange operating rod by 
removing the split pin and clevis pin. 
4. Remove the split pin wd clevis pin from the 
opposite end of the gearchange operating rod: remove 
the rod. 
5. Remove the lock-nut which retains the 
gearchange operating lever to the manual shaft; 
remove the lever. 
6. Remove the setscrew that secures the detent 
spring and roller assembly to the control valve unit; 
remove the detent spring assembly. 
7. Remove the pin which secures the manual shaft 
to  the case. 
8. Slacken the lock-nut securing the detent lever to 
the manual shaft. 
9. Remove the detent lever from the manual shaft. 
Then, remove the lock-nut completely. 
1 0. Remove the parking pawl actuating rod, detent 
lever, and manual shaft from the case. 
Note Do not remove the manual shaft seal unless 
replacement is required. 

Fig. T18-1 Manual shaft and parking linkage 
1 Detent roller and spring assembly 
2 Retaining pin 
3 Lock-nut 
4 Detent lever 
5 Parking pawl actuating rod 
6 Manual shaft 
7 tip seal 
8 Shaft retainer 
9 Pawl return spring 

10 Parking pawl 
11 Pawl shaft 
12 Parking lock bracket . 

l 1. Remove the setscrews securing the parking lock 
bracket; remove the bracket. 
12. Remove the parking pawl return spring. 
13. Operations 14 and 15 are to be completed only if 
one or more of the parts involved requires replacement. 
14. Remove the shaft retainer from the parking pawl 
shaft. Remove the parking pawl shaft cup plug by 
placing a screwdriver between the parking pawl shaft 
and the casing: levering outwards (see fig. T 18-21. 
15. Remove the parking pawl and the shaft. 

Control rods, levers, and parking linkage - To inspect 
1. Wash all parts in clean paraffin. then dry them with 
compressed air. 
2. Examine the parking pawl actuator rod for cracks or 
broken spring retainer lugs. 



3. Examine the actuator spring for distortion or 
damage. Ensure the actuator fits freely on the actuator 
rod. 
4. Examine the parking pawl for cracks or wear. 
5. Examine the manual shaft for damaged threads or 
shaft roughness foil seal surface). 
6. Examine the detent lever for cracks or a loose pin. 

fig. T18-2 Removing the cup plug 

I 3;; 
Fig. T18-3 Fitting the parking pawl and shaft 

7. Examine the parking pawl shaft for damage to the 
retainer groove. 
8. Examine the parking pawl return spring for 
distortion or damaged ends. 
9. Examine the parking lock bracket for cracks or wear. 
10. hamine the deem spring and roller assembly for 
cracks or damage. 
11. Examine the gearchange opemting rod for signs of 
bending. 
12. Examine the jaws of the operating rod for cracks or 
damage. 

Control rods, levers, and parking linkage - To fit 
1 . Fit the parking pawl with the tooth towards the 
centre of the tmnsmission. Then, fit the  parking pawl 
shaft and retainer (see fig. T18-3). 
2- Fit the cup plug into the case. using a 9,52 mm 
(0.375 in) diameter steel rod, to drive the shaft and plug 
into the case until the shaft bottoms on the case rib. 
3. Fii the parking pawl mum spring with the squared 
end hooked around the pawl. 
4. Fit the parking lock bracket with the guides over the 
parking pawl. Toque tighten the setscrews to the 
figures quoted in Section f 23. 
S. Fit the actuator rod plunger under the parking lock 
bracket and over the parking pawl. 
6. Fit the opposite end of the actuator rod into the 
detent lever from the side opposite to the pin.. 
7. If necessary, fit a new manual shaft to case lip type 
seal into the case. Use a 19,05 mm (0.750 in) diameter 
steel rod to seat the seal. 
8- Lubricate the manual shaft with Shell Retinax A 
grease. Fit the shaft into the case and through the detent 
lever (see fig. T184). 
9. Fit the lock-nut onto the manual shaft. Torque 
tighten the nut to the figures quoted in Section T23. 
10. Fit the retaining pin into the transmission casing, 
aligning it with the groove in the manual shaft (see fig. 
TT 8-51. 
1 1. Fit the detent spring and roller assembly. Torque 
tighten the setscrew to the figures quoted in Section 
T23. 
12. Fit the gearchange operating lever t o  the manual 
shaft. Fit the lock-nut and torque tighten to the figures 
quoted in Section T23. 
13. Fit the gearchange opemting rod using the clwis 
pins. Lubricate the clevis pins with Rocal MTS 1000 
grease, then fit new split pins. 
7 4. Fit the sump {see Section 1 12). 

Control linkage - To check 
1. Remove the split pin and clevis pin from the 
gearchange operating rod, at the actuator end. 
2. Select park on the gearchange actuator. Push the 
lower end of the gearchange operating lever fully 
forward (park position). 
3. Ensure that both jaws of the operating rod slide 
easily about the two levers and check the ctevis pin will 
slide into the jaw end through the lever. 
4. Select each of the gear positions in turn on the 



fig. T 18-4 Fitting the manual shaft 

Fig. T18-5 fitting the manual shaft retaining pin 
1 Manual shaft 
2 Retaining pin 

actuator. At each position, ensure that the clevis pin will 
slide easily into the jaw and lever. 
5. Check that the pin will slide easily into the jaw when 
low is selected after park, and conversely when park is 
selected after low. 
6. If, in any position the pin wilt not pass through the 
jaw and lever. adjust the length of the rod. 
7. Finaily. lubricate the clevis pin with Roeol MTS 
l000 grease. Fit the clevis pin and secure it with a new 
split pin. 
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Section T1.9 

Turbine shaft, forward and dired clutches, sun gear 
shaft, and front band 

The turbine shaft is a splined shaft which connects the 
torque converter to the forward clutch. 

The forward clutch comprises a housing, sptined 
onto the turbine shaft; steel clutch driving plates. 
which are driven by the clutch housing; composition 
faced plates. which are splined onto a clutch hub; and 
a hydraulically operated clutch piston. The mainshaft is 
sptined into the forward clutch hub. 

The direct clutch is similar in construction to the 
forward clutch. 

The composition plates are splined to  a hub which 
is integral with the forward dMch back plate. The steel 
plates are spIioed to  a housing which in turn is splined 
to the sun gear shaft. The clutch is applied 
hydraulically by a piston housed in the direct clutch 
housing. 

The front band is a iined steel band which is 
anchored to the transmission ease at one end and is 
servo operated at the other end. The band fits around 
the direct clutch housing and when moved by the 
servo, holds the housing stationary. 

Whenever the fonnrard clutch is applied, the drive 
transmitted by the turbine is connected to the 
transmission rnainshaft. When the f o m r d  clutch is 

Fig. Tt 9-1 Remwing the fonuard dutch assembly 

released the cfutch return springs push back the 
hydraulic piston. the plates are then released and the 
connection between the converler and the mainshaft is 
broken. As a resuk. the transmission is in neutra t. 

Whenever the direet citrtctr is applied, drive from 
the forward clutch is divided and follows two different 
paths to the gear unit. 

By following one path, the drive continues through 
the forward clutch to the mainshaft and the rear gear 
unit internal (annulus) gear. The other path is via the 
forward clutch back plate, through the direct clutch to 
the sun gear shaft. 

As the direct clutch is applied, clockwise torque 
from the converter causes an intermediate inner sprag 
race to overrun the sprag clutch assembly. 

Turbine shaft. forward and direct clutches. sun gear 
shaft, and front band - To remove 
1. Remove the transmission from the car; withdraw 
the converter assembly. 
2. Remove the oil pump. 
3. Withdraw the turbine shaft and the forward clutch 
from the transmission (see fig. T19-1). 
4. Remove the thrust washer from between the 
forward clutch hub and the direct clutch housing. The 
washer may come out with the forward clutch. 
5. Withdraw the direct clutch and intermediate sprag 
assembly (see fig. T19-2). The sun gear shaft may Fig. T79-2 Removing the direct clutch and 
come out with the direct clutch assembly. intermediate sprag assembly 



6. Remove the sun gear shaft if not previously 
removed. 
7. Remove the front band. 
8. Checkthe end-float of the rear unit. 

Rear unit end-float - To check 
1, Remove the transmission rear extension housing. 
2. Fit a slide hammer bolt J-7004, or a similar suitable 
bolt into one of the holes in the end of the transmission 
case. 
3. Mount a dial test indicator onto the bolt so that the 
indicator stem registers with the end of the output shaft 
(see fig. T 19-31. 
4. Set the dial indicator to zero. 
5. Move the output shaft in and out. noting the 
indicator reading to enable the correct end-float 
adjusting washer to be used when the transmission is  
assembled. The end-float should be between 0,18 mm 
and 0.48 mm (0.007 in and 0.01 9 in). 
6. The adjusting washer which controls this end-float 
is a steel washer with three tabs located between the 
thrust washer and the rear face of the transmission case. 
7. If a different washer thickness is required to bring 
the end-float within the specified iimits, it can be 
selected with the aid of the following chart. 

Foward clutch and turbine shaft -To dismantle 
1. Remove the large snap ring which retains the direct 
clutch hub to the forward clutch housing. Remove the 
direct clutch hub. 
2. Remove the forward clurch hub. Remove the thrust 
washers, one from each side of the hub (see fig. Tf 9-4). 
3. Remove the composition and steel dutch plates. 
Remove the clutch apply ring. 
4. Place the forward clutch on the bed of a press with 
the turbine shaft lowermost. 
5. Compress the clutch return springs until the 
retaining snap ring is accessible. Remove the snap ring 
(see fig. f 79-51. 
6. Remove the tool. then remove the spring retainer 
and the sixteen clutch release springs. Keep these 
springs separate from the direct clutch release springs. 
7. Remove the pislon from the clutch housing (see 
fig. T19-6). 

(0.048 in to 0.064 in) 

Fig. 1 1  9-3 Checking the rear unit end-float 

3 I 

Note The fomrard and direct clutch pistons are similar. 
Ensure that the forward clutch piston is identified 
during dismantling, so that it ean be reassembled 
correctly into the forward dutch housing. 

8. Remove and discard the inner and outer seats from 
the clutch piston. 
9. Remove and discard the piston centre seal from the 
forward clutch housing. 
10. It is not newssary to remove the turbine shaft from 
the forward clutch housing unless either the shaft or the 
housing is damaged and requires renewai. Therefore, if 
renewal is  required, proceed as follows. 
1 1. Place the forward clutch housing on the bed of a 
press with the turbine shaft lowermost. 
12. Using a drive extension 9,53 mm (0.375 in) in 
diameter and approximately 76.20 mm (3 in) long, or 
similar tool as a drive, press the turbine shaft out of the 
forward clutch housing, 

'1,63mmt02,03mrn , 
(0.064 in to 0.080 in) 

2.03 mm to 2.44 mm 
10.080 in to 0.096 in) 

Forward dutch and turbine shaft - Ta inspect 
1. Wash all parts except the composition faced clutch 
plates in clean paraffin. Dry with compressed air. The 
composition clutch plate surfaces should be examined 
for- 
a. Pitting and flaking. 
b. Wear. 
c, Glazing. 
d. Cracking. 
e. Charring. 
f. Metal particles embedded in the lining. 



If a composition plate exhibits any of these 
symptoms. fit new plates. 
2. The steel plates should be checked for heat 
discolouration. If the surface is smooth and an even 
colour is indicated, the plates can be used again. If 
swere hew spot discolouration or surface scuffing is 
indicated, f i  new plates. 
3. Examine the sixteen clutch release springs for 
collapsed coils or signs of distortion; If any springs show . 
these symptoms, fit sixteen new springs. 

Extreme heat or burning in the area of the clutch 
may have caused the springs to take a heat set. H this 
condition is found, fit sixteen new springs. 
4. Examine the clutch hubs for worn splines. Ensure 
that the lubrication holes are clear and that the thrust 
faces are not scored or damaged. 
5. Examine the piston for cracks. 
6. Examine the clutch housing for wear, scoring, and 
open oil passages. 
7. Ensure that the check ball in the clutch housing is 
free in its chamber. 
8. Ensure that the lubrication holes in the turbine shaft 
are clear. 
9. Examine the splines on the turbine shaft for damage 
and the shaft for cracks or distortion. 
'1 0. Examine the bush journals for damage. 

Forward clutch and turbine &af& - To a-mble 
I f  the turbine shaft was ,removed from the fomrard clutch 
housing. proceed as follows. 

1. Place the clutch housing on the bed of a press with 
the front face (flat side) uppermost. 
2. Lightly lubricate the shorter splined end of the 
turbine shaft. Then, align the splines with the mating 
splines in the forward clutch housing. Using the press. 
carefully press the turbine shaft into the forward dutch 
housing until the shaft bottoms on the hub of the 
housing. 
Note The shaft should be started in the housing, then 

the pressure on the press arbor relaxed to allow 
the shaft to straighten itself. Repeat this 
operation several times until it is evident that the 
shaft is squarely aligned with the housing. If the 
shaft is not started squarely, damage to the shaft 
or housing splines may occur. 

3. Invert the forward clutch housing on the press so 
that the turbine shaft is downward. 
4. Lubricate the new inner and outer clutch piston 
swls with clean transmission fluid. Lubricate the seal 
grooves in the piston with petroleum jelly. f hen, fit the 
seals with the seal lip facing away from the return spring 
pockets. 
5. Lubricates new piston centre seal with clean 
transmission fluid. Lubricate the seal groove in the 
forward dutch housing with paroleurn jelly. Then. ffi the 
seal with the lip uppermost. 
6. Fit the forward and direct clutch inner seal protector 
J-21362 over the f o ~ l a r d  clutch hub. 
7. fit the clutch piston inside the forward and direct 
dutch piston seal protector J-21409. Then, fit the 

. T 19-4 Forward dutch assembly 
1 Snap ring ' 5 Thrust washer 9 Apply ring 
2 Direct clutch hub 6 Composition plate 10 Forward clutch assembly 
3 Thrust washer 7 Flat steel plate A Direction of dished steel clutch 
4 Forward clutch hub 8 Dished steel plate plate into forward clutch housing 
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assembly into the foward dmh housing (see fig. T19-7). 
8. Fit the ctuich piston by rotating it clockwise until it is 
seated in the housing. 
9. Fit the sixteen clutch release springs ifit0 the spring 
pockets in the clutch piston. 
10. Place the clutch housing on the bed of a press with 
the turbine shaft lowermost. 

Fig. T19-5 Removing and fitting the faward clutch 
housing snap ring 

1 Clutch spring compressor 
2 Snap ring 

1 1. Position the spring retainer on the springs. 
12. Compress the springs ensuring that the retainer 
does not catch in the snap ring groove. Fit the snap ring 
then release the tension on the springs. 
Note Ensure that the  release springs are not leaning. If 

necessary, push the springs into an upright 
position using a small screwdriver. 

13. Fit the forward clutch apply ring into the clutch 
housing. 
14. Fit the thrust washers on either side of the forward 
ctutch hub. Retain the washers in position with 
petroleum jelly. Ensure the bronze washer is fitted to the 
side of the hub which faces the forward clutch housing. 
15. Fit the forward clutch hub into the forward clutch 
housing. 
16. Lubricate the five flat steel clutch plates, the five 
composition faced plates and the one dished steel clutch 
ptate with clean transmission fluid. 
17. Commence by fitting the dished steel plate with the 
concave side uppermost (away from the dutch piston), 
then alternate composition and flat steel plates (see fig. 
T19-4). 
18. Fit the direct clutch hub into the fonward clutch 
housing: fit the snap ring. 

Direct clutch and intermediate sprag clutch 
assembly - To dismantle 
1. Remove the snap ring which retains the sprag 
retainer. 
2. Remove the retainer (see fig. T19-8). 
3. Remove the sprag outer race. Withdraw the sprag 
ctutch assembly from the outer race. 

Fig. T19-6 Removing the forward cIuteh piston 

fig. Tf 9-7 Frtting the fotward clutch piston 
1 Forward clutch piston 
2 Inner seal protector 
3 Outer seal protector 
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Fig. T 1 9-8 Direct clutch and intermediate sprag assembly 
1 Clutch spring retainer 6 Sprag clutch retainer . 1 l Direet clutch piston 
2 Clutch release spring (1 41 7 Snap ring 12 Apply ring 
3 Piston inner seal 8 Intermediate clutch outer race 13 Snap ring 
4 Piston centre seal 9 Direct clutch housing 
5 Sprag assembly 1 0 Piston outer seal 

4. Turn the unit over then remove the large snap ring 
which retains the direct clutch back plate in the clutch 
housing. Remove the back plate. 
5. Remove the five composition plates. four steel 
plates, and one waved steel plate from the clutch 
housing. Remove the clutch apply ring. 

On turbocharged cars, remove six composition 
plates, five Rat steel plates, and one waved steel plate. 
Note The direct clutch assembly on turbocharged cars 

is uprated from naturally aspirated cars. therefore 
it should be kept together as an assembly. 

6. Using the clutch spring compressor J-2590. 
compress the clutch release springs and remove the 
snap ring (see fig. T19-9). 
7. Remove the tool and litr off the spring retainer. 
Remove the fourteen clutch release springs. Keep these 
springs separate from the forward clutch release 
springs. 
8. Wihdraw the direct clutch piston from the clutch 
housing. 
Note The foward and direct clutch pistons are similar. 

Ensure that the direct clutch piston is identified 
during dismantling so that it can be reassembled 
correctly into the direct clutch housing. 

9. Remove and discard the piston inner and outer seals. 
10. Remove and discard the piston centre seal from the 
direct clutch housing. 

Direct clutch, sun gear shaft, and intermediate sprag 
clutch assembly - To inspect 
1. Wash all parts except the composition faced clutch 
plates in clean paraffin. Dry with compressed air. 

Fig. T19-9 Removing and fitting the direct clutch 
housing snap ring 

1 Snap ring 
2 Compressor adapter (seated on retainer] 

2. Examine the sprag assembly. 
3. Examine the inner cam and outer race for scratches 
or wear. 



4. Examine the dutch housing for cracks. Ensure that 
the oil passages are clear. Check for excessive wear on 
the clutch plate driving lugs. 
5. Examine the composition faced and steel clutch 
plates. 
6. Composition plates should be dried with 
compressed air and the composition surfaces inspected 
for. 
a. Pitting and flaking. 
b. Wear. 
c. Giazing. 
d. Cracking. 
e. Charring. 
f. Metal particles embedded in the tining. 

If a composition faced plate exhibits any of these 
symptoms, fit new plates. 
7. Steel plates should be inspected for heat 
discolouration. If the surface is smooth and an even 
colour is indicated. the plates can be used again. If 
severe heat spot discolouration or surface scuffing is 
indicated, fit new plates. 
8. Examine the back plate for scratches or other 
damage. 
9. Examine the sun gear shaft for cracks. Examine the 
splines for damage. the bushes for scoring. and the 

ground bush journals for damage. Ensure the oil feed 
hole is clear. 
l 0. Examine the housing far free operation of the check 
ball. 
1 1. Examine the piston for cracks. 
12. Examine the fourteen springs for collapsed coils or 
distortion. If any of these springs requires replacement, 
fit sixteen new springs. 
13. Examine the front friction band for wear at the 
anchor and apply iugs. also for the presence of metallic 
particles in the band lining. Examine the band lining for 
cracks, flaking. burning, and for the lining becoming 
loose. 

Direct clutch and intermediate sprag clutch 
assembly - To assemble 
1 . Lubricate the new inner and outer clutch piston 
seais with clean transmission ftuid. Lubricate the seal 
grooves in the direct clutch piston. Fit the seats with the 
lips facing away from the spring pockets. 
2. Lubricate a new centre seal with clean transmission 
fluid. Lubricate the seal groove in the direct clutch 
housing, then fit the sea! with the lip uppermost. 
Mote Production built transmissions use a direct clutch 

housing with a check ball. If the housing requires 
replacement and the replacement housing does 
not contain a cheek ball, replace the direct clutch 
piston with the service piston which has a check 
ball. Either the direct clutch housing andlor 
the piston must contain a check.ball otherwise 
damage may occur to the direct clutch and 
related parts. 

Fig. T19-10 Fitting the direct clutch plates 
1 Backing plate 
2 Composition plate 
3 Waved steel plate 
4 Flat steel plate 

Fig. T I  9-1 1 fitting the front band 
1 Anchor pin 
2 Front band location 





Section T20 

Intermediate clutch, gear unit, centre support, 
and reaction carrier 

The intermediate clutch comprises three steel plates 
(1 waved and 2 flat), three composition piates, and an 
apply piston. 

The steel plates are slotted directly into the 
transmission casing. The composition plates engage 
in splines machined in the intermediate clutch outer 
race. 

The compound planetary gear unit consists of an 
intemal gear. which is splined onto the mainshaft; an 
output planet carrier and pinions; an output shaft, 
which is mechanically connected to the output mrrier: 
and a sun gear. which is splined onto the sun gear 
shaft. 

The centre support: is keyed and bolted to the 
transmission casing and forms part of the reaction 
carrier rolter assembly. The oil delivery sleeve, which 
supplies oil pressure to the direct clutch and the 
intermediate roller is an integral part of the centre 
support. The support also houses the piston that 
applies the intermediate clutch. 

The reaction carrier camprises a housing, a set of 
planet pinions, and the outer race of the low rolier. 

When the rnainshaft rotates, the sptined intemal 
gear is driven clockwise. This causes .the rear planet 
pinions to idle clockwise and drive the sun gear anti- 
clockwise. 

The front and rear sun gears are integral so they 
turn as one. As a result, the front planet pinions also 
idle clockwise and drivs the front internal gear 
clockwise. 

The front internal gear is an integrat part of the 
output carrier and is thus connected to the output 
shaft. This reacts with a force on the front pinions 
which are trying to drive the fmm internal gear 
clockwise. This reaction tends to rotate the front 
carrier assembly anti-clockwise instead of allowing the 
force to turn the internal gear and output shaft against 
the weight of the car. 

To make the gmr set effective in driving the car. a 
roller assembly is used to hold the carrier against anti- 
clockwise rotation. This roller assembly is in effect a 
one-way clutch which allows a rotating part to turn 
one way only. 

The roller assembly is fitted in such a manner 
that its elements will lock and prevent the reaction 
carrier from rotating anti-clockwise. This provides the 
required reaction and causes the front planet pinions 
to drive the front internal gear and output shaft in 
reduction at a ratio of approximately 2.5:l. This gear 
ratio. coupled with a maximum torque converter 
reduction of approximately 2.2:l gives an overall ratio 
of almost 5.5:l in first gear. 

As the speed of the ear increases, less torque 
multiplication is required so that the coupling will 
bewrne more efficient. Therefore. it is desirable to 
move to a lower ratio. This is accomplished with the 

aid of the intermediate sprag assembly, intermediate 
dutch, and sun gear shaft. 

A sprag assembly is a device having irregular 
shaped members wedged between inner and outer 
races, similar to a roller assembly. It permits a part to 
rotate in one direetion only. 

When the intermediate clutch is applied, the  drive 
plates become locked to the reaction plates and by 
doing so they lock the intermediate sprag outer race to 
the transmission case. 

This, in effect, holds the clutch housing, sun gear 
shaft. and sun gear against anti-eioekwise rotation. 
When the sun gear is stationary. the power flow is as 
follows. 

Converter outp~rt is transmitted clockwise through 
the forward clutch to the mainshaft and rear intemal 
gear. As the rear internal gear turns clockwise, the rear 
pinions rotate clockwise on their pins and 'walk 
around' h e  stationary sun gear. This mows the -put 
carrier and output shaft clockwise in reduction at a 
ratio of approximately 1 .S: 1 (or second gear). 

The front gear unit is not required for second gear 
operation. However, bemuse the output carrier is 
integral with the front internal gear. the front internal 
gear runs clockwise in reduction. This causes the front 
planet pinions to run clockwise around the stationary 
sun gear, turning the reaction carrier clockwise. This 
clockwise rotation of the reaction carrier causes the 
rear roller assembly to overrun or to become 
ineffective. 

As the speed of the car increases further, a lawer 
ratio is again required. The transmission is moved to 
third or direct gear. This is achieved by applying the 
direct clutch as well as the forward clutch so that both 
the rear internal gear and the sun gear rotate at the 
same speed. 

In order t o  obtain revme, a rear friction band is 
used. This band locks the reaction carrier against 
clockwise rotation which would cause the low or rear 
roller to overrun. Power flow through the transmission 
in reverse is as follows. 

Turbine torque from the converter is transmitted 
to the forward clutch housing: the forward clutch is 
released, thus disconnecting the flow of power to the 
mainshaft and rear internal gear. Instead of power 
flowing through the forward clutch. it flows from the 
turbine shaft through the fonnrard clutch housing and 
through the direct clutch hub to the direct clutch 
which is applied. This applies power to  the sun gear 
shaft and sun gear, turning them clockwise. With the 
sun gear driving clockwise. the front pinions revolve 
anti-clockwise as idlers. This drives the front internal 
gear and output shaft anti-clockwise or in a reverse 
direction. The overall ratio in reverse wit h maximum 
converter ratio and gear reduction is approximately 
4.4: 1 . 
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In intermediate range (second gear) with the 
accelerator pedal released. the car will slow down, using 
the engine as a brake. In this situation however, the rear 
wheels will drive the transmission through the output 
shaft and as a result. the intermediate sprag would 
attempt to overrun. To prevent this happening the front 
band is applied to the direct clutch housing, holding i t  
stationary, thus keeping the transmission in second gear 
to provide effective engine braking. 

For even greater engine braking, the transmission 
can be placed into low range. At speeds below 
approximately 64krnJh (40 mile/h) the transmission will 
move to first gear. When the car is in first gear and the 
throttle is dosed, the low roller tends to overrun. When 
the low/reverse band is applied, the reaction carrier is 
prevented from overrunning the roller and the 
transmission is retained in first gear. 

Intermediate dutch, gear unit, centre support and 
reaction carrier - To remove 
Before the intermediate clutch, gear unit. and their 
associated parts can be removed, the transmission must 
be removed from the car. 

Remove the following units. 
1. Sump, strainer, and intake pipe assembly. 
2. Control valve unit. 

Fig. T20-1 Removing the centre support assembly 

3. Rear servo. 
4. Control vake spacer, check balls, and front servo. 
5- Oil pump. 
6. Turbine shaft. forward clutch. direct clutch.sun 
gear shaft, and front band. 
7. Remove the centre support bolt from the 
transmission case. This is the socket-headed cap- 
screw b a t e d  in the lower face of the transmission 
case at the rear of the control valve unit oil passages. 
8. Remove the snap ring which secures the 
intermediate clutch back plate. 
9. Remove the back plate then withdraw the three 
composition plates and the one waved and two flat 
steel plates. 
70. Remove the snap ring which retains the centre 
support in the case. 
1 1 - Remove the complete gear unit assembly by 
lifting with the removal toot J-21795 and a slide 
hammer J-7004. 
l 2. Remove the output shaft thrust washer from 
either the output shaft or the case. 
13. Hold the gear unit assembly with the output shaft 
pointing down (i.e. through a suitable hole in the work 
bench). 
14. Remove therear unit selective washer from the 
transmission case. 
15. Remove the support to case spacer. 
16. Remove the rear band assembly. To facilitate 
removal, rotate the band lugs away from the pins and 
pull the band assembly out of the transmission case. 
17. Remove the centre support assembly from the 
reaction carrier (see fig. T20-1). 
1 8. Wihdraw the centre support to reaction carrier 
thrust washer. 
Note The thrust washer and the race may have 

adhered to the back of the centre support. If so, 
remove them from the centre support. 

19. Remove the reaction carrier and roller clutch 
assembly from the output carrier (see fig. T20-2). 
Remove the roller clutch assembly and spacer ring 
from the reaction carrier. 

Centre suppolt and intermediate clutch piston - To 
dismantle 
1. Remove and discard the four oil seal rings from 
the centre support (see fig. T20-3). 
2. Remove the snap ring (see fig. T20-4). 
3. Remove the spring retainer and the clutch release 
springs. 
4. Remove the intermediate clutch piston from the 
centre support. 
5. Remove and discard the inner and outer seals 
from the clutch piston. 
Note Do not remove the three setscrews which 

secure the roller clutch inner race to the centre 
support. 

Centre support and intermediate clutch piston - To 
inspect 
1. Wash all parts in clean paraffin, then dry with 
compressed air. 



2. Examine the roller clutch inner race for Scratches 
and indentations. Ensure that the lubrication hole is 
clear. 
3. Examine the bush for smring or wear. 
Mote Ensure that the rear spiral oil groove (looking 

from the front of the centre support) is in a 
clockwise direction (see fig. T20-5). 

If replacement is neGessary proceed as follows. 
a. With the aid of the fitting/removal tmls 
J-21465-6 and J-8092, drive out the old bush. 
b. From the front of the centre support align the 
elongated slot in the bush with the drilled hole in the oil 
delivery sleeve (groove nearest to the intermediate 
piston). 
c. Drivs the bush squarely into the bore, until. the 
bush is flush to  0.25 mm (0.010 in) below the top of 
the oil delivery sIeeve. 
4. Ensure that the oil ring grooves are clean and are 
not damaged. 
5. Using compressed air check that the lubrication 
passages are clear and ere not interconnected. 
6. Examine the piston bore in the centre support for 
scratches or damage. 
7. Examine the piston seal gtooves for damage and 
ensure that they are clean. 
8. Examine the piston for cracks or porosity. 
9. Examine the springs for cullapsed coils or signs of 
distortion. Check the spring length against that of a 
new spring before deciding whether to renew the 
complete set of :springs. 

Centre support and intenndite dutch piston - To 
asem ble 
1. Lubricate a new inner and a new outer seat with 
clean transmission fluid. Lubricate the seal grooves in 
the intermediate clutch piston and fit the seals with the 
lips facing away from the spring pockets. 
2. Fit the intermediate clutch inner seal protector 
J-21363 wer the centre support hub. 
3. Fit the intermediate clutch piston (see fig. T20-6). 
Ensure that it seats fully in the centre support. 
4. Fi the spring guide and the three clutch release 
springs into the pockets in the clutch piston. 
5. Position the spring retainer centrally over the 
springs. 
6. Compress the spring retainer. ensuring that the 
retainer does not catch in the snap ring groove. Fit the 
snap ring. 
7. Fit four new oil sealing rings onto the centre 
support. 

Gear unit - To dismantle (see fig. T20-7) 
I .  Remove the centre support to  sun gear races and 
thrust bearing. The outer mce may have been removed 
with the centre support. 
2. Remove the sun gear from the ouiput carrier 
assembly. 
3. Remove the reactbn carrier to output carrier thrust 
washer and front internal gear ring- 
4. Invertthegearunit onthebenchsothatthe 
mainshaft is pointing downwards. 

Fig. T20-2 Removing the reaction carrier assembly 
1 Roller clutch assembly 
2 Reaction carrier 
3 Gear ring 
4 Output carrier 

Fig. 720-3 Centre support assembly 
1 Oil seal rings 
2 Snap ring 
3 Intermediate clutch spring retainer 
4 Intermediate clutch release springs 
5 Intermediate clutch spring guide 
6 Intermediate clutch piston 
7 Intermediate clutch inner seal 
8 Intermediate clutch outer seal 
9 Centre support assembly 

10 Support to case spacer ,... 

17 Thrust washer 
12 Roller clutch assembly 
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5. Remove the snap ring which retains the Output 
shaft in the output carrier; remove the output shaft. 
6. Remove the thrust bearing and races from the rear 
internal gear. 
7. Withdraw the rear internal gear and mainshaft 
from the output carrier; remove the thrust bearing and 
races from the inner face of the rear intemat gear. 
8. Remove the snap ring from the end of the 
mainshaft, then remove the rear internal gear. 

Output shaft - To inspect 
1. Wash the output shaft in clean paraffin. then dry 
with compressed air. 
2. Examine the bushing for wear. 
3. Examine the bearing and thrust washer faces for 
damage. 

4. Examine the governor drive gear for rough or 
damaged teeth. 
5. Examine the splines for damage. 
6. Examine the drive lugs for damage. 
7. Examine the speedometer drive gear for rough or 
damaged teeth. If a gear is badly worn or damaged, it 
can be renewed as follows. 

speedometer drive gear - To remove 
It should be noted that a nylon speedometer drive gear 
is installed only at the factory. All replacement drive 
gears are manufactured from steel. 
1. If a nylon gear is fitted to the shaft, depress the 
retaining clip and slide the gear off the output shaft 
(see fig. T20-8). 
2. If a steel gear is fitted to the shaft, install the 
speedometer drive gear removal tools J-21427 and 
J-9578 (see fig. T20-91. 

Tighten the bolt on the puller until the gear is free 
on the shaft. 

Remove the tools and the gear from the shaft. 

Speedometer drive gear - To ffi 
1. To a fit a nylon gear. align the slot in the 
speedometer drive gear with the hole in the output 
shaft, then install the retaining clip. 
2. To fit a steel gear, lightly lubricate the bore of the 
gear, then fit the gear over the output shaft. 

Press the gear down the shaft using a suitable 
length of tube and a press, until the distance from the 
rear face of the gear to the end of the output shaft 

Fig. T20-4 Removing and W i n g  the intermediate 
clutch piston snap ring 

1 Snap ring 
2 Spring retainer 

Fig. T20-5 Centre support bush 
A Correctly fitted 
B Incorrectly fitted 

measures 297.30 mm (1 1 -469 in I. ~efer to figure 
T20- 1 0. 

Fig. T20-6 Wing the intermediate clutch piston 
l Intermediate clutch piston 
2 Guide sleeve 
3 Centre support 



Mainshaft - To inspect 
1. Wash the mainshaft in clean paraffin, then dry with 
compressed air- 
2. Examine the shaft for cracks or distortion. 
3. Examine the splines for damage. 
4. Examine the ground journals for scratches or 
damage. 
5. Examine the snap ring groove for damage. 
6. Ensure the oil lubrication holes are clear. 

Rear intemal gear and sun gear - To inspect 
1. Wash the rear internal gear and the sun gear in 
clean paraffin, then dry with compressed air. 
2. Examine all the gear teeth for wear or damage. 
3. Examine the splines for damage. 
4. Examine the gears for cracks. 

Output carrier assembly - To inspect 
1. Wash the output camer assembly in clean paraffin. 
then dry with compressed air. 
2. Examine the front internal gear for damaged teeth. 

3. Examine the pinion gears for damage, rough 
bearings. or excessive side movement. 
4. Check the end-float of the pinions with the aid of 
a feeler gauge (see fig. T20-11). The end-float should 
be between 0.23 mm and 0.61 mm (0.009 in and 
0.024 in). 
5. Examine the parking pawl Lugs for cracks or 
damage. 
6. Examine the splines which drive the output shaft 
for damage. 
7. Examine the front internal gear ring for flaking or 
cracks. 

Reaction carrier assembly - To inspect 
1. h m i n e  the surface on which the rear band 
applies, for signs of burning or scoring. 
2. Examine the roller outer race for scoring or wear. 
3. Examine the thrust washer surfaces for signs of 
scoring or wear. 
4. Examine the bush for damage. If the bush is 
damaged, the wrrier must be renewed. 

Fig. T20-7 Gear unit 
1 Main shaft 
2 I/D flanged race 
3 Thrust bearing 
4 O/D flanged race 
5 Rear intemal gear 
6 1/D flanged race 
7 Thrust bearing 
8 O/D f langed race 

9 Snap ring 17 Reaction camer assembly 
10 Speedometer drive gear 18 Sun gear 
11 Thrust washer 19 Sun gear shaft 
12 Output shaft 20 l/D flanged race 
13 Snap ring 2 1 Thrust bearing 
14 Output mwier assembly 22 !/D flanged race 
15 Thrust washer 
16 Front internal gear ring 



5. Examine the pinion gears for damage. rough 
bearings, or excessive side movement. 
6. Check the pinion end-flaat. This should be 
between 0,23 mm and 0.61 mm (0.009 in and 
0.024 in). 

Pinion gears - To renew 
1. Support the carrier assembly on its front face. 
2. Using a 12.70 mm (0.50 in) diameter drill, remove 
the stake marks from the end of the pinion pins. Ensure 
that the drill does not remove any metal from the carrier 
as this will weaken the component and could result in a 
cracked carrier. 
3. Using a tapered punch, drive or press the pinions 
out of the carrier. 
4. Remove the punch, gears, thrust washers. and 
needle roller bearings. 
5. Examine the pinion thrust faces in the pinion gear 
pockets for burrs and stone off as necessary. 
Thoroughly wash the carrier in clean paraffin and dry 
with compressed air. 
6. Ensure that the new gears are clean and free from 
burrs, then fit the eighteen needle bearings into each 
pinion gear. Use petroleum jelly to  retain the bearings 
and use a pinion pin as a guide when fitting the 
bearings. 
7. Fit a bronze and a steel thrust washer on each side 
of the pinion gear, with a steel washer next to the gear. 
Hold the washers in place with a smear of petroleum 
jeliy. 

On output carrier assemblies only, a steel and a 
bronze washer are always Wed on the thrust side, but 
two steel washers may be fitted on the non-thrust side. 
However, if the pinion end-float is outside the tolerance 
given, the washers should be replaced with a steel and 
a bronze on both sides (see fig. T20-12). This is 
essential on RJA transmissions. 
8. Fit the pinion gear assembly into position in the 
carrier. then fit a pilot pin through the rear face of the 
assembly to centralize and hold the parts in position. 
9. Drive a new pinion pin into position from the front. 
rotating the pinion whilst the pin is being driven in. 
10. Ensure that the headed end of the pin is flush or 
below the face of the carrier. 
1 1. Secure the punch to be used for staking the pins in 
a bench vice. so that i t  can be used as an anvil. 
12. Support the carrier with the head of the pin resting 
on the punch. Then. using a chisel with a radiused end 
stake the opposite end of the pin in three places (see 
fig. T20- 1 3). 

Fig. T 20-8 Removing a nylon speedometer drive 
gear 

1 Nylon gear 
2 Retaining clip 

Fig. T20-9 Removing a steel speedometer drive 
g-r 

1 J-9578 
2 Removal bolts 
3 J-21427 



Note Both ends of the pin must lie below the face of 
the carrier, otherwise a foul may occur between 
the pin and the adjacent component. 

13. Repeat the procedure for the remaining pins. 

Roller clutch - To inspect 
1. Wash the assembly in clean paraffin, then dry with 
compressed air. 
2. Examine the roller clutch for damaged rollers or 
springs. 
3. Examine the roller cage for damage. 

Intermediate clutch plates and rear band - To 
inspect 
1. Examine the condition of the composition faced 
and steel plates. Do not diagnose a composition drive 

Fig. 720-10 Output shaft 
1 Speedometer driving gear 
2 Governor driving gear 
A 291 -30 mm (1 1.469 in] 

plate by colour. 
2. Dry composition faced plates with compressed air 
and inspect the composition face for. 
a. Piiing and flaking. 
b. Wear. 
c. Glazing. 
d. Cracking, 
e. Charring. 
f. Metal particles embedded in the lining. 

If any of the above conditions are evident. 
replacement is required. 
3. Wipe the steel plates dry and check for heat 
discolouration. If the surface is smooth and an even 
colour is indicated, the plates should be used again. H 
severe hest spot discoiouration or surface scuffing is 
indicated, the plates must be replaced. 

Fig. T20-l l Checking the output camer pinion 
end-float 

1 0.23 mm to 0,61 mm (0.009 in to 
0.024 in) 

Fig. T20-12 Planet pinion gear 
1 Pinion pin 
2 Steel washer 
3 Steel washer 
4 Bronte washer 
5 Planet pinion 
6 Bronze washer 



4. Examine the rear band for cracks or distortion. 
5. Examine the ends of the band for damage at the 
anchor lugs and the apply tug. 
6. Examine the lining for cracks, flaking. and 
burning. 
7. Ensure that the lining is secured to the band. 

Gear unit and centre support - To assemble 
1. Ensure that aH parts are clean. Lightly lubricate 
with clean transmission fluid all bushes. journals, gears, 
bearings, etc. 
2. Fit the rear internal gear onto the mainshaft; fit the 
circl i p. 

Fig. T20-13 Staking a pinion pin 

Fig. 120- 1 4 Fitting the races and thrust bearing to 
the inner face of the rear internal gear 

1 O/D flanged race 
2 Thrust bearing 
3 I/D flanged race 

3. Fit the races and thrust bearing onto the inner face 
of the rear internal gear, retaining them with a smear of 
petroleum jelly (see fig. T20-14). 
4. Fit the large diameter race first with the outer 
flange uppermost. 
5. Fit the thrust bearing into the race. 
6. Fit the smaller diameter race over the bearing with 
the inner flange towards the bearing. 
7. Ensure that the pinion gears are adequately 
lubricated. Then. fit the output carrier onto the 
mainshaft so that the pinion gears mesh with the rear 
internal gear. 
8. Position the assembly with the mainshaft pointing 
downwards through a hole in the bench. Take care not 
to damage the shaft. 
9. Fit the races and thrust bearing onto the outer face 
of the rear internal gear, retaining them with a smear of 
petroleum jelly. The small diameter Iflanged IID) race 
must be fitted first with the flange uppermost (see fig. 
T20-15). 
10. Fit the thrust bearing into the race. 
1 1. Fit the large diameter (flanged OID) race against 
the bearing with the flange cup over the bearing. 
12- Fit the output shaft into the output carrier and fit 
the circlip. 

Fig. T20- I5 Fitring the races and thrust bearing 
to the outer face of the rear internal 
gear 

1 O/D flanged race 
2 Thrust bearing 
3 I/D Ranged race 



13. Smear the output shaft to case metal thrust 
washer with petroleum jelly, then fit the washer into 
position. 
14. Turn the assembly over so that the output shaft 
points downwards. 
15. Smear the reaction carrierto output carrier thrust 
washer with petroleum jelly. Then. fit the washer into 
the output carrier so that the bent tabs engage in the 
tab pockets. 
Note The factory built tmnsmissions use a non-metat 

washer. however. the service replacement thrust 
washer is metal. 

1 6. Fit the sun gear; ensure that the end with the 
chamfered inside diameter faces downwards. 
17. Fit the gear ring wer the output carrier. 
18. Fit the sun gear shaft with the longest splined end 
first. 
1 9. Ensure that the reaction carrier pinion gears are 
adequately lubricated. Then. fit the reaction carrier onto 
the output carrier as shown in figure T20-16. Mesh the 
pinion gears with the front internal gear. 
Note When a new output carrier andlor reaction 

carrier is being installed and the front internal 
gear ring prevents assembly of the carriers, 
replace the front internal gear ring with the 
service ring. 

20. Smear the centre support to sun gear thrust races 
and bearing with petroleum jetly and fit as follows (see 
fig. T20-17). 
a. The large outer diameter race. with the centre 
flange up. over the sun gear shaft. 

b. The thrust bearing onto the large race. 
c. The small diameter race. with the centre flange 
"P- 
21. Smear the centre support to reaction carrier thrust 
washer with petroleum jelly, then fit the washer into the 
recess in the centre support. 

1 ~ t ~ r u s t  bearing 
2 110 flanged race 
3 110 flanged race 

fig. T20-17 Fitting the mces and thrust bearing to - - 

fig. P20-16 Fitting the reaction carrier to the Fig. T20-18 fitting a roller to the roller clutch 
output carrier cage 

/ the sun gear 



22. Fit the d l e n  that may have come out d the roller 
clutch cage, by compressing the energizing Spring with 
the forefinger and inserting the roller from the outside 
(see fig. T20-18). 

Fig. 120-1 9 Fitting the centre support into the 
reaction mmer (roller dutch) 

1 Centre support 
2 Roller clutch 

Note EnSIJre that the enegiting springs are not 
distorted and that the curved end leaf of the 
springs are positioned against the roilers. 

23. Fit the spacer ring and roller clutch assembly into 
the reaction carrier. 
24. Fit the centre support assembly into the roller 
clutch {see fig. T20-19). 
Note With the reaction carrier held, the centre support 

should turn anti-clockwise only. 

Intermediate clutch. gear u n i t  centre support, and 
reaction earrier - To fit 
1. Fit the rear band assembly into the transmission 
case so that the band lugs engage with the anchor pins 
(see fig. T20-20). 
2. Inspect the support to case spacer for burrs or 
raised edges. If necessary, remove the bum, etc., with a 
stone or fine emery cloth. Ensure that the spacer is 
clean. 
3. Fit the support to case spacer against the shoulder 
at the bottom of the case splines and the gap adjacent 
to the band anchor pin. 
Note Do not confuse this spacer [ l  ,02 mm (0.040 in )  

thick and with boths sides flat] with either the 
centre support to ease snap ring {one side 
bevelled) or the-intermediate clutch backing plate 
to case snap ring [2,36 mm (0.093 in) thick with 
both sides flat]. 

4. Fit the previously selected rear unit adjusting 
washer (see Section Tt 9 )  into the slots provided inside 
the rear of the transmission case. Retain the washer 
with a smear of petroleum jelly. 
5. Fit the transmission case into the holding fixture (if 
it has been removed). Do not wer-tighten the fixture 
side pivot pin as this will cause binding when the gear 
unit is fitted. 

Fig. T20-20 Fitting the rear band fig. 720-21 Locating the centre suppolt 



6. fit the gear unit assembly into the case. Align the 
slots. Then. carefully guide the assembly into the 
case, making certain that the centre support bolt hole 
is properly aligned with the hole in the case. Ensure 
that the tangs on the output shaft to case thrust 
washer are positioned in the pockets. 
7. Lubricate the centre support retaining snap ring 
with clean transmission fluid. Fii the snap ring into 
the transmission case with the bevelled side 
uppermost and the flat side against the centre 
support. Position the location gap adjacent to the 
front band anchor pin. 
8. With the transmission in a vertical position (see 
fig. T20-211, ffl the case to centre support bolt by 
placing the centre support locating tool J-23093 into 
the case direct clutch passage. Ensure that the 
handle of the tool is pointing to the left as viewed 
from the valve body side and parallel to the bell 
housing mounting face. 
9. Apply pressure to the tool handle as shown in 
figure T20-21, which will tend to rotate the centre 
support antictockwise as viewed from the bell 
housing end of the transmission. 
10. While holding the centre support firmly 
anti-clockwise against the case splines, torque 
tighten the case to centre support bolt to the figures 
quoted in Section T23, using a =isin UNC 12 point 
thin wall, deep socket. 
Note When using the locating tool, take care not to 

create burrs on.ther.case.valve. body mounting 
face. 

I l. Lubriate the one W-, two flat steel plates, 
and three composition intermediate clutch plates 
with clean transmission fiuid, then fit the clutch 
plates. Commence with the waved steel plate, then fit 
alternate composition and flat steel plates (see fig. 
T20-22). 
12. Fit the intermediate clutch backing plate with the 
ridge uppermost. 
73. Fit the intermediate dutch backing plate to case 
snap ring, ensuring that the ring gap is opposite the 
band anchor pin. Both sides of this snap ring are flat 
and it is 2.36 mm (0.093 in) thick. 
I r .  Check the rear unit end-float (see Section 119). 

Fig. T20-22 Fitting the intermediate clutch plates 
1 Steel plate 
2 Composition plate 
3 Back plate 



Section T21 

Transmission case 

The transmission case is an alloy die casting which 
houses the main transmission components. It also 
forms the bell housing which encloses the torque 
convelter. 

The lower inner face of the ease forms part of the 
hydraulic passages onto which the control valve unit 
is fitted. The oil pump is fitted to a machined face at 
the front of the case. This machined face contains oil 
passages which convey transmission fluid from the 
pump to various poims in the case (see fig. T2 1-1). 

The bore in the rear of the case contains a bush in 
which the ouput shaft rotates. 

Transmission case - To inspect 
1. When the transmission has been completely 
dismantled. the case should be thoroughly washed in 
clean paraffin. then dried with compressed air. 
2. Ensure that all the oil passages are flushed out. 
3. Take care not to create burrs on the ends of the 
passages. 

Frg . T21-l Transmission case oil passages 
1 Reverse 
2 Line 
3 Drive 
4 Modulator 
5 Intermediate clutch cup plug 
6 To cooler 
7 Cooler return 
8 Vent 
9 Pumpintake 

Note If the case assembly requires replacement, ensure 
that the centre support to case spacer is  removed 
fmrn the old case and fitted in the new case. 

4. Jnspeet the case assembly for cracks, internal 
porosity or cross channel leaks in the valve body face 
passages. 
5. Checkthe retention of the band anchor pins. 
6. Inspect all threaded holes for thread damage. 
Mote Stripped threads in bolt holes are repairable with 

Heli-coil inserts {see fig. T21-3 and Heli-coil 
charl). 

7.  Inspect the intermediate clutch plate lugs for 
damage. 
8. lnspectthesnapringgrwvesfordamage. 
9. Inspect the bore of the governor assembly for 
scratches or scoring. 
10. Inspect the modulator valve bore for scoring or 
damage. 
1 1. Inspect the intermediate clutch cup plug for 
retention and sealing. If necessary, fit a new plug. 

fig. T21-2 Fitting a new case bush 
1 Bush 
2 Oil growe in direction shown 
3 Stake mark 
A 1.02 mm to 1.40 mm (0.040 in 

to  0.055 in) 
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External damage 
External damage is usually caused by handling, road 
hazards, or the converter to flexplate setscrews 
becoming ioose as a result of incorrect fitting. Therefore, 
when external damage is evident, fit a new case. 

internal damage 
If internal damage is due to the incorrect installation of 
the spacer andlor the snap rings resulting indamage to 
the snap ring grooves, fit a new case and ensure that the 
snap rings are assembled correctly. 

High oil pressure [faults usually located in the 
pressure regulator valve system) can also result in 
internal damage. If this is the cause, fi a new case and 
rectify the problem. 

If the case bushing is found to be worn or scored, fit 
new bushing (see fig. T21-21. 

Repair procedure for minor case porosity 
1. Bring The transmission fluid up to the normal 
operating temperature approximately 77°C (170°FI. 
2. Locate the source of the oil leak 

3. Thoroughly clesn the area ta be repaired with 
cleaning solvent and a brush: dry the area with 
compressed air. A clean. dry soldering acid brush may 
be used to clean the area and also to apply the epoxy 
cement. 
4. Following the rnanufacturef s instructions, mix a 
sufficient amount of epoxy cement 3M Scotch Weld 
221 6 or equivalent. 
Note Observe the manufacturer's precautions 

regarding handling. 
5. While the transmission is still at operating 
tempemure. apply the epoxy cement to the area 
under repair. Ensure that the area is completely 
covered. 
6. If 3M Scotch Weld 221 6 has been used, 
allow 1 hour to pass before starting the engine. 
Equivalent epoxy cements may take longer to cure, 
t herefore. always check the manufaeturef s 
instructions. 
7.  finally. bring the transmission fluid up to the 
normal operating temperature d approximately 77°C 
(l 70°F) and check the transmission for leaks. 

fig. T21-3 Heli-coil identification - View of underside of tm~mission case 



Intermediate clutch cup plug - To frt 
l .  Place the transmission case in the holding fixture 
RH 7955 and position it with the front end facing 
upwards. 
2. Ensure that the intermediate clutch cup plug hole is 
thoroughly clean and enter the intermediate clutch cup 
plug into the hole. open end out. Drive the plug into the 

case until it is flush or slightly b low the top of the hole 
using a 9.52 mm (0.375 in) diameter rod, approximately 
254 mm (1 0 in) long. 
Note Ensure that the diameter of the rod is large 

enough to locate on the lip edge of the plug and 
not the bottom of the plug. 

3. Stakethe plug securely in the case. 

HeIi-coil information 

I Transmission out of car and paRiafIy or completely dismantled 

I Hole number Drill size Tap size Heli-coil sire I 
I 

5/16 - l B STI-NC Pump to case All 

l t o 4  8.33 mm 
to case I valve (see fig. T2 1 -3) (0.328 in) 

Valve body 5 and 6 6,76 mm 
to case (see fig. T21-31 (0.266 in) 

'h - 20 STI-NC 

Converter to All 
f lexplate 

1 0.30 mm 
10.406 in) 

I Tranmigion in car and partially dismantled 

Heli-coil size 

'h - 1 6 STI-NC 
I Location Hole number Drill.sue Tap size 

I Rear extension All 
to case 

9.93 mm 
(0.391 in) 

I 
Governor All 
cover to case 

8,33 mm 
(0.328 in) 

'As - 18 STI-NC 

Modulator - 
retainer to case 

8.33 mm 
(0.328 in) 

'h6 - I8 STI-NC 

Speedometer - 
driven gear 
assembly to ease 

6.20 mm 
(0.244 in] 

Oil sump to case All 8.33 mm 
(0.328 in) 

1 Rearsewo All 

I Case 

8.33 mm 
(0.328 in) 

Parking lock All 
bracket to case 

8.33 mm 
(0.328 in) 

'h6 - 18 STI-NC Valve body 7 t o 1 0  8.33 mm 
to case (see fig. T21-31 (0.328 in) 

Valve body 11 6.76 mm 
to case (see fig. T21-3) (0.266 in) 

Solenoid f2and 13 6.76 mm 
to case {see fig. T21-3) (0.266 in) 
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Case bushing - 'h nEmave 
1. Supportthecaseintheholdingfixtureandthread 
the extension handle J-2 1 465- 1 3. into the bushing 
removal tool J-21465-8- Then, using drive handle 
J-8092, remove the bush. 

Case bushing - To fit 
1. Obtain the following tools. 

Rernoval/fiiing tool J-2146 5-8. 
Adapter J-21465-9. 
Drive handle J-8092. 
Extension J-21465-13. 

2. Support the transmission case. 
3. Assemble the tools. Then, using the adapter, press 
the bush into the case until it is between 1,02 mm and 
1.40 mm (0.040 in and 0.055 in) above the selective 
thrust washer face as shown in figure T2 1-2. 
Note Ensure that the bush is fitted with the lubrication 

passage facing the front of the transmission case. 
4. Stake the bush in the oil groove using tool 
J-21465-1 Q. 

Heli-coHs 
Refer to figure T21-3 and the Heli-coil information chart. 
for the correct driil and tap sizes, before commencing 
any repair work 
1. Blank off the area around the hole to be heli-coiled 
(if possible), to contain any small particles of metal. 
2. Drill out the old threads and clean any paeicles 
from the hole. 
Note Drill out only to the depth of the original hole. 

When drilling hole No. 4 {see fig. 121 -31, the drill 
may go through to the inside of the case. Located 
just behind this hole are the intermediate dutch 
splines. Therefore, the burrs must be removed 
from the clutch splines. 

3. Tap the hole with the Heli-coil tap. 
4. Fit the standard insert [Sf l) Heli-coil. 
5. Break off the tang from the bottom of the Heli-coil. 
6. Remove any blanks. etc.. as described in Operation 
1 and ensure that all particles of metal, etc., are 
removed. 



Section T22 

Fault diagnosis 

Accurate diagnosis of transmission problems begins 
with a thorough understanding of normal transmission 
operation. In particular it is essential to  know which 
units are involved in the various gears and speeds, so 
that the specific unit or fluid flow can be isolated and 
investigated further. 

The following sequence of tests may help to 
simplify the diagnosis of defects and should be 
performed first. 
1 . Check the fluid level. 
2. Warm-up the engine and transmission to obtain 

Symptom Pogsible cause 

1. No drive in drive mnge 1. Incorect fluid level 
in transmission. 

2. Control linkage. 

3. Low oil pressure. 

normal operating temperature, approximately 77'C 
(l 70°F). 
3. Check the control linkage. 
4. Check the thrortle position switch. 
5. Cheek the vacuum lines and fittings. 
6. Fit a pressure gauge and road test the car. 
Note If possible; test the car with the customer as a 

passenger. It is possible that the condition which 
the customer requires correcting is a normal 
function of the transmission. thus, unnecessary 
work can be avoided. 

Action 

1. fop-up as necessary (see Section T3). 
Check for external bb or the vacuum 
modulator diaphragm leaking. 

2. Check and adjust the control linkage 
(see Sedion T18). 

(a) Check the vacuum modulator. 
(b) Check for a restricted intake 

strainer, a leak at the intake pipe. 
grommet. or the 'Q' ring damaged 
or missing. 

(C) Check that the oil pump assembly 
pressure regulator is not sticking. 
Also check the pump drive gear tang 
has not been damaged by the 
converter. 

(dl Check the case for porosity around 
the intake bore. 

(el Check the items listed on 
page T22-13. 

4. Control valve assembly. 4. Check for the manual valve being 
disconnected from the detent lever. 

5. Forward clutch. 5. (a) Check the fomard clutch apply 
piston for cracks, the seals damaged 
or missing, or the clutch plates burnt 
(see page T 22- 1 4). 

(b) Check the oil seal rings (missing 
or broken) on the pump cwer. 

(C) Check for a leak in the feed circuit 
or the pump to case gasket mis- 
positioned or damaged. 

Id) Check the clutch housing check ball 
is not sticking or missing. 

6- Roller clutch assembly. 6- Check the clutch assembly for broken 
springs or damaged cage. 
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Wmptom Possible cause Action 

7. {a) Check the gearchange fuse (fuse A6 
on fuse panel F2)- 

(b) Check the charge condition of the 
battery. 

(cl Check the operation of the actuator 
(see Section T61. 

1. No drive in drive range 7. Aetuator inoperative. 
(continued) 

2. (a) Nodrim in 
reverse range. 

(bl Slipsinreverse 
range 

1 - Incorrect fluid level 
in transmission. 

1 . Top-up as necessaly (see Section T3). 

2. Actuator inoperative. (a) Check the gearchange fuss (fuse A6 
on fuse panel F2). 

(b) Check the charge condition of the 
battery- 

(c) Check the opemtion of the actuator 
[see Section T6). 

3. Control linkage. Check and adjust the control linkage 
(see Section T18). 

Check the items listed on page T22- 7 3. 4. Oil pressure. 

5. Control valve assembly. {a) Check that the valve body/spacer 
plate gaskets are not damaged or 
incorrectly fitted. 

(b) Check that the 2-3 vaive train is 
not sticking open {this would also 
cause a 1 -3 up-change. in drive 
range). 

(c) Lowlreverss check ball missing 
from the case (this will also cause 
no overrun braking in IOW range). 

6. Rear s e w  and 
accumulator. 

(a) Check for a damaged rear piston 
seal. 

Ib) Check for a short band apply pin 
(this may also cause no overrun 
braking or dipping in overrun 
braking - low range). 

7. Forward clutch. 

8. Direct clutch. 

Check that the clutch unit will release 
{if it does not release this will also 
cause drive in neutral). 

(a] Check the outer seal for damage. 
(b) Check the clutch plates (if burnt, il 

may be caused by the check ball 
sticking in the piston]. 

(c) Check the items listed on page 
T22-15. 

9- Rearband. Check the band for burnt or loose 
linings. apply pin or anchor pins not 
engaged, or the band broken. 

3. Drive in neutral 1. Control linkage. Check and adjust the contmi linkage 
(see Section Tl8).  

2. Forward clutch. (a) Check that the clutch is releasing. 
if the clutch does not release it 



symptom 

3. Drive in neutral 
(continued) 

4. Will not hold in park 

5. No engine braking in 
intermediate range - 
I st gear 

6. No engine braking in 
intermediate range - 
2nd gear 

Pogsible cause 

will also cause no reverse. 
(b) Check the items listed on page 

T22-14. 

3. Pump assembly. 3.- Transmission fluid pressure leaking 
into the fotward clutch apply passage. 

1. Control linkage. l .  Check and adjust the control linkage 
(see Section T18). 

2. Internal parking linkage. 2. (a) Check the parking brake lever and 
actuator assembly. 

(b) Check the chamfer on the actuator 
' rod sleeve. 
(c) Check the parking pawl (broken or 

inoperative). 
(d) Check that the parking pawl return 

spring is not broken, missing. or 
incorrectly hooked. 

1. Control valve assembly. 1. Check the taw-reverse cheek ball 
(missing from case). 

2. Rear senro. 

3. ' Rear band. 

1. Fmnt servo and 
accumulator. 

2. Front band. 

7. No detent dcrwn-changes 1. Transmission case 
Note Position the car on a electrical plug. 

ramp. Switch on 
ignition. but do not 
start the engine. 

2. (a) Check for a damaged oil seal ring. 
bore, or piston. 

(b) Rear band apply pin short or 
improperly assembled. 

3. (a) Rear band broken or burnt (check 
for cause]. 

[b) Check the mar band assembly 
engages correctly on the anchor 
pins and/or servo pin. 

1. (a) Check for leaking or broken dl 
sealing rings. 

ib) Check for scored bores. 
(c} Cheek for a sticking sew0 piston. 

2. (a) Check to ensure that the front band 
is not bum or broken. 

(b) Check to ensure that the front band 
is engaged correctly on the anchor 
pin and/or s e w  pin. 

1. (a) Disconnect the electrical 
connections. 

(b) Connect a test lamp to the detent 
solenoid terminal of the 
disconnected wiring loom. 

(C) Depress the accelerator fully, from 
the normal driving position. 

(d) Light off. 
tncorrectly adjusted or faulty throttle 
position switch. Faulty electrical 
circuit. 

(el Light on. 
Check the operation of the detent 
solenoid. If the wilenoid cannot be 
heard to operate this may be due to. 



7. No detenl down-changes 
(continued) 

8. Transmission noisy 

Possible cause 

(i) Faulty electrical connection. 
[ i i )  Sticking daent valve train. 
(iii) Restricted oil passage. 

2. Control valve assembly. 2. (a) 3-2 valve sticking, spring missing, or 
broken. 

(b) Detent valve train sticking. 

1. Noise in park. neutral. 1. (a) Check for pump cavitation. 
and ail drive ranges. (i) Transmission fiuid level tow or 

high, top-up etc. as necessary 
(see Section T3). 

(ii) Restricted or incorrect strainer 
assembly. 

Iiii) Intake '0' ring damaged or 
intake pipe split. 

(iv) Porosity at pump face intake 
port. 

(v) Pump to tfansm~s~ion mse 
gasket incorrectly fitted. 

Ivi) Coolant in the transmission 
fluid. 

(b) Check pump assembly for. 
{i) Dsfeaive or damaged gears. 
(ii) Drive gear incorrectly 

assembled. 
(iii) Crescent interference. 
(iv) Seal rings damaged'or worn. 

(C) Check converter for. 
(i) Damage. 
(ii) loose bolts, converter to 

flywheel. 
(iii) Cracked or broken flexplate. 

Noise in first. 2. (a) Check that the transmission d w s  
second. and/or reverse. not contact the body. 

(b) Check planetary gear train for. 
ii) Gears or thrust bearings 

damaged. Thoraughly clean 
thrust bearings and thrust races. 
Closely insped needles and 
surfaces for pitting and 
roughness. 

iii) Front internal gear ring 
damaged. 

3. Noise during 
ameleration 
in any gear. 

4. Squeak at tow 
vehicle speeds. 

3. (a) Check that the transmission fluid 
lines to and from the cooler ere not 
fouling. 

(bl Checkthat the engine mounts are 
not loose or broken. 

4. Check the speedometer driven gear 
shaft seal (lubricate or replace). 

5. Slight creaking noise, 5. Check for the converter pilot spigot 
when accelerating fretting in the crankshaft tail bore 
gently from the (lubricate the spigot liberally with 
stationary position. Retinax A grease or equivalent). 



8. Transmission noisy 
(continued) 

Possible #ruse Action 

6- Clutch nohe. 6. (a) Check the condition of the fonntard 
during appbcation. clutch plates. 
(a) Neutral to drive 

and/or park to 
drive. 

(b) 7 -2 up-change in (bl Check the condition of the 
intermediate and intermediate clutch plates. 
drive ranges. 

{C) 2-3 up-change in {C) Check the condition of the direct 
drive range, neutral clutch plates. 
to reverse, and park 
to reverse, 

7. Converter noise in 7- Check for damaged needle bearings in 
reverse, drive. the converter. 
intermediate, and low 
ranges. The noise 
level is gsnemlly 
lower in park and 
neutral. 

9. 1 st and 2nd ranges l .  Incorrect vacuum. I -  Check the items listed on page T22-14. 
only (no 2-3 up-ehange) - Incorrect vacuum at modulator. 

2. Governor system. 2. Cheek line pressure. 

3. Control valve 3. (a) Cheek for the 2-3 shift valve train 
.. . assembly. , , . .: sticking (valves should fall under 

their own weight). 
(bl Check for damaged. leaking, or 

incorrectly fitted gaskets between 
the control valve unit, oil spacer 
plate, and case. 

4. Direct clutch burnt. 4. (a) Check the modulator bellows. 
(b) Check the centre support for the oil 

seal rings missing or broken. 
(C) Check that the direct clutch piston 

seals are not missing, cut. or 
incorrectly assembled. 

(d) Cheek that the piston check ball is 
not sticking or missing. 

5. Throttle position 5. Check that the throttle position switch is 
switch. not faulty, causing the solenoid 

to be activated all the time. 

6. Detent solenoid. 6. Check that the solenoid is not sticking 
open. 

'I 0. (a) No l -2 up-change. 1. Incorrect fluid level 1. Top-up as necessary (see Section M). 
(b) Delayed up-change in transmission. 

2. Throttle position 2. Check that the throttle position switch 
switch. is not faulty, causing the solenoid 

to be activated all the time. 

3. Detent solenoid. 3. Cheek that the solenoid is not stickirig 
open. 



10. (a) No 1 -2 up-change. 4. Governor assembly. 4. (a) Check for the governor valve 
{b) Delayed up-ctlange sticking. 
(continued) (b) Check that the driven gear is not 

loose, damaged, or worn (also check 
the output shaft drive gear, if the 
driven gear shows damage). 

(C) Check that the driven gear securing 
pin is not loose, broken, or missing. 

t l .  Rough 1 -2 up-change 

5- Control valve 
assembly. 

6. Case. 

5. [a) Check that the 1-2 shift valve train 
is not sticking in the closed position. 

(b) Check that the governor feed 
channels are not blocked. leaking. 
or the pipes out of position. 

(c) Check that the valve body spacer 
plate gaskeis are not leaking, 
damaged, or incorrectly fitted. 

6. (a) Check for the intermediate clutch 
plug leaking or blown out. 

(b) Check for porosity between 
channels. 

(c) Check that the gwernor feed 
channel is not blocked, the governor 
bore scored or worn allowing a cross 
pressure leak. 

7. Intermediate clutch. 7.  (a) Check that the clutch piston seals 
are not cut. improperly fitted, or 
missing. 

(bl Check that the centre support oil 
rings are not missing or broken. 

(c) Check that the orifice cup plug is 
fitted. 

1. Incorrect fluid level 1. Top-up as necessary (see Section T3). 
in transmission. 

2. Vacuum modulator. 2. (a) Check for loose fittings. restrictions 
in line, or the modulator assembly 
inoperative. 

(b) Check that the modulator valve is 
not sticking. 

3. Oil pressure. 

d. Check condition 
of engine. 

5. Control valve 
assern My. 

3. {a) Check that the oil pump regulator 
or boost valve has not jammed. 

(b} Cheek for the pump to case gasket 
being incorrectly fitted or damaged. 

4. Tune the engine. 

5. {a) Check that the 1-2 accumulator valve 
train is not sticking. 

(b) Check that the valve body to case 
bolts are not loose. 

(c) Check that the valve body spacer 
plate gaskets are not damaged. 
incorrectly fitted. or the wrong 
gasket fitted. 



SVmptom Possible cause 

1 1. Rough 1-2 up-ehange 6. Case. 
(continued) 

7. Rear sewo 
accumulator 
assembly. 

8. Intermediate clutch. 

12. Slipping 1-2 up-change 1. Incorrect fluid level 
in transmission. 

2 Control linkage. 

3. Check condition of engine. 

4. Vacuum line and 
components. 

5. Line pressure. 

6. Control valve 
assembly. 

7. Front accumulator. 

8. Rear accumulator. 

9. Oilpump. 

10. Case. 

11. Intermediate clutch. 

6. (a) Check the intermediate clutch ball 
(missing or not sealing). 

(b] Check for porosity b e m n  channels. 

7. (a) Check the oil seal rings for damage. 
(b) Check that the piston has not 

jammed. 
(c) Check that the spring is not broken 

or missing. 
(d]  Check that the sewo bore is not 

damaged. 
8. (a) Check that only one waved plate has 

been fitted. 
Ib) Check that the clutch plates are 

not burnt. 

1. Top-up as necessary (see Section T3). 

2 Check andlor adjust. 

3. Tune the engine. 

4. Check the vacuum system for response 
at the modulator. 

5. (a] Check the oil pressure lit should 
vary and respond rapidly to quick 
changes in throttle openings). 

(b) Check the vacuum modulator for 
possible failure. 

(cl Check that the modulator valve is 
not sticking. 

6. (a) Check for the 1 9  accumulator valve 
train sticking. 

4b) Checkfor po~osityin thevalve 
body or ease. 

(C) Check the valve body attaching 
bolts for tightness. - 

7. Check the oil seal ring (damaged or 
missing). 

8. Check the oil seal ring {damaged or 
missing) or the case bore damaged. 

9. (a) Check that the pump to case gasket 
is not misaligned or damaged. 

(bl Check that the pressure regulator 
valve is not sticking. 

10. {a)  Check that the intermediate 
clutch plug is not leaking 
excessively. 

Ib) Check for porosity between channels. 

1 1. (a) Check the piston seals (damaged 
or missing). Also'check for burnt 
clutch plates. 
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Symptom Possible cause 

12. Slipping 1-2 up-change 
(continued) 

13. Rough 2-3 up-change 

{b) Check the cent- support for leaks 
in the feed circuit (oil rings or 
grooves damaged). Also, for an 
excessive leak between the tower 
and the bush, or the orifice bleed 
hole blocked. 

(c) Check that the centre support bolt 
has seated properly in the case. 

{d) Check that only one waved plate 
has been fitted. 

l. incorrect fluid level 1. Top-up as necessary (see Section T3). 
in transmission. 

2- Check condition of engine. 2. Tune the engine. 

3. Oil pressure - High. 3. (a) Check the vacuum modulator 
assembly. 

{bl Check that the modulator valve is 
not sticking. 

(c) Check that the oil pump regulator 
valve and boost valve am operating 
correctly. 

4. Front servo 
accumulator or 
assembly. 

5. Direct clutch. 

4.. (a) Check that the accumulator spring 
is not missing or broken. 

I b) Check t hat the accumulator piston 
is not sticking. 

5. [a) Checkthat only one waved clutch 
plate has been fitted. 

[b] Check the direct clutch for leakage 
to the outer area of the clutch 
piston. 

(c) Check the centre support for damage. 

14. Slipping 2-3 up-change I .  incorrect f I Jd level t . Top-up as necessary (see Section T3). 
in transmission. 

2. Contml linkage. 2 Check andlor adjust. 

3. Check condition of engine. 3. Tune the engine. 

5. Control valve 
assern bl y. 

4. Oil pressure - Low. d- (a) Check the vacuum modulator 
assembly. 

(b) Check the moddator valve- 
(C) Check the oil pump pressure 

regulator valve and/or the boast 
valve for operation. 

(dl Check the oil pump to case gasket 
for damage or incorrect location. 

5. (a) Check the front accumulator piston 
pin for a leak at the swaged end. 

lbl Check for sticking valves. 
tcl Check for damage or leaking oil 

passages. 
(d) Check the spacer plate for damage. 

blocked direct clutch feed orifice, 
or misaligned gasket. 



Symptom -Me cause Action 

14. S tipping 2-3 up-change 6. Case. 
(continued) 

7. Direct clutch. 

15. (a) Delayed 
up-changes. 

(b) No up-changes 

8. Front sewo. 

5 .  Incorrect fluid level 
in transmission. 

2. Control linkage. 

3. Throttle position 
switch. 

6. Check the case for porosity cross leaks. 

7. [a) Check the piston seab and check 
bell far leaks. 

(b) Check the centre support oil seal 
rings for damage and for an 
excessive leak between the tower 
and bush. 

(C) Check that only one w a d  plate has 
been fitted. 

8. (a) Check for a broken or missing front 
s e w  spring. 

(b) Check for a leak at the servo pin. 

1. Top-up as necessary (see Section T3). 

2. Check and/or adjust. 

3. Disconnect the whitelgreen wire from 
the connector on the side of the trans- 
mission case. Test the up-changes. 
(a) If the up-changes occur, the problem 

is in the throttle position switch or 
wiring. 

(b) If the fault persists continue to 
Operation 4. 

4- Incorrect modulator 4. Connect a gauge to the lower end of the 
vacuum. modulator vacuum pipe and check for 

normal vacuum. 
(a) If the vacuum is tow or not present. 

check for leaks and restrictions. 
(b) ff the fault persists continue to 

Operation 5. 

5. Incorrect tine 
pressure. 

5. Connect a gauge to the transmission 
adapter and check the line pressure in 

drive range with an engine speed of 
l000 revirnin. Normal pressure is 
between 4.5 bar and 5,2 bar 
(65 Ibf/inz and 75 Ibf/in2). 
Note Normal line pressure in drive 

range with the car stationary 
should vary from approximately 
4,5 bar (65 Ibf/in2) at idle speed 
to 10.3 bar ( l  50 lbflin2) at full 
throttle. The pressure increases 
as the engine vacuum 
decreases. 

6. Line pressure between 6. Check the complete detent system. 
6,6 bar and 7.6 bar 
(95 Ibf/in2 and I l 0 lbf/in2). 

7. tine pressure between 7. With the correct vacuum at the 
9.3 bar and 10.3 bar modulator. check. 
( 1 35 Ibf/in2 and (a) Modulator valve. 
150 lbf/in2). (b) Pressure regulator components. 



SymWom Possible cause Action 

15. (a) Delayed 8. Normal line 8. Remwe the governor assembly; check 
up-changes. pressure between for freedom of operation and presence of 

(b) No up-changes 4.5 bar and 5.2 bar dirt, etc. Clean if necessary. 
(continued) (65 Ibf/in2 and 75 lbf/in2). 

9. Detent system. 9. (a) Check that the detent solenoid is 
not loose or defective. 

Ib) Check that the solenoid feed orifice 
is not blocked. 

16. 1-2 up-change - 
Full throttle only 

17. Slinn in all rnnnac 

18. No part throttle 
down-changes 

1. Throttle position 1. Check that the throttle position switch is 
switch. not sticking. 

2. Detent solenoid. 2. (a) Check that the solenoid securing 
bolts are torque tightened. 

(b) Check that the solenoid is not 
sticking open. 

3. Control valve 
assembly. 

3. (a) Check the valve body spacer plate 
gasket for. 
(i) Leaks. 
(ii) Damage. 
(iii) Incorreetty f i ed .  

(b) Checkthatthedetentvalvetrain has 
not jammed. 

(c) Check that the 3-2 valve has not 
jammed. 

4. Case. 4. Cheek the case for porosity: 

l .  Ineornxt fluid level 1. Top-up ss necessary {see Section T3). 
in transmission. 

2. Control linkage. 2. Check and/or adjust. 

3. Oil pressure. 

4. Case. 

5. Forward and 
direct clutches 
slipping. 

1. Oil pressure. 

3. (a) Check that the vacuum modulator 
valve is not sticking. 

(b) Check that the oil strainer assembly 
is not blocked or leaking, or the 
grommet or '0' ring missing or 
damaged. 

[c) Check the oil pump assembly for the 
regulator or boost valve sticking. or 
for a cross leak 

(d) Check that the oil pump to case 
gasket is not damaged or incorrectly 
Wed. 

4. Check the case for cross leaks or 
porosity. 

5. (a) If the clutches appear burnt. look 
for the cause in 'Burnt clutch 
plates' on page T22-14. 

(b) Check the oil pump sealing rings 
on the pump cover for wear or 
damage. 

1. Check the vacuum modulator assembly. 
modulator valve, and pressure 



18. No part throttle 
down-changes 
(continued) 

f 9. Low or high 
up-changes 

20. Torque converter 
leaks 

2 1 . Torque converter 
vibrations 

-ble cause 

2. Control valve 
assembly. 

1. Oil pressure. 

2. Governor. 

3. Detent solenoid. 

4. Control valve 
assembly. 

5. Case. 

Action 

reg Jator valve. etc.. for leaks. sticking 
valves, and restrictions. 

2. Check that the 3-2 valve is not sticking. 
or the spring missing or broken. 

(a) Check the engine vacuum at the 
transmission end of the modulator 
pipe. 

(bl Check for loose Mcuum connections 
at the engine and transmission. 
Also. cheek the mdulator wtve 
pressue regulator valve train, etc., 
for leaks, sticking valves, and 
restrictions. 

2. (a) Check that the governor valve is 
not sticking. 

Ibl Check the feed holes, lines. etc. for 
leaks or restrictions, or the pipes 
damaged or misaligned. 

3. Check that the solenoid is not sticking 
open, or become loose, etc., as this will 
cause late up-changes. 

4. (a) Check the detent valve train for 
free movement or restrictions. 

(b) Chsdk the 3-2 valve train. 
(c] Check the 1-2 valve train. if the 

1 -2 regulator valve is sticking this 
would cause a constant 1-2 shin 
point, regardless of throttle 
opening. 

(d) Cheek that the valve body spacer 
plate gaskets are noi misaligned, 
or the spacer plate holes missing or 
blocked. 

5. Check the case for porosity, inter- 
mediate plugleaking or missing. 

l .  Converter welding. 1. Check the converter welding and if at 
alt suspect, fit a new converter. 

2. Damaged or worn 2. Inspect the converter hub for wear. also. 
converter hub. scoring that can damage the seal. 

1. Converter/flex- 
plate out of 
balance, or 
cracked. 

1. (a) Isolate the cause of the vibration. 
(b) Atter the position of the converler 

on the flexplate 60" at a time until 
the out of balance condition is 
corrected. 

(c) Replace the converter/flexplate. 

2. Converter balance 2. Check the converter for the loss of 
weight. balance weight($). change the convefler 

if a balance weight is lost. 

3. Crankshaft pilot. 3. (a) Check to ensure that the converter 



symptom 

21 - Torque converter 
vibrations 
(continued) 

22. Torque converter 
slipping or noisy. 
(Most convener 
noise occurs under 
light throttle in 
drive range with 
the brakes applied) 

Possible cause 

l. Loose flexplate 
to converter 
setscrews. 

2. Cracked flexplate. 

3. Items listed under 
Operation 2 1 - 
Torque converter 
vibrations. 

4. Fretting of the 
converler pilot 
spigot in the 
crankshaft tail 
b o a  

5. Converter balance 
weights lifting 
(spot welds breaking 
and one end lifting 
up and catching on the 
case). 

6. Internal damage to 
converter. 

Note It is not necessary 
to change the 
converter if a failure 
in some other part of 
the transmission has 
resulted in the 
converter containing 
dark discoloured 
fluid. The full Row 
strainer used in the 
transmission will remove 
all ham-iful residue from 

to crankshaft pilot is not broken. 
(b) Change the converter if the pilot 

is broken. 

1. ta) Check the flexplate and converter 
for damage. 

(b) If no damage is apparent, tighten 
the bolts. 

lc) If damage is apparent replace the 
components. 

2. ta) Check for a cracked flexplate 
(engine to case dowel pins missing 
can result in a cracked flexplate). 

Ibl Replace the damaged components. 

3. 51% items listed under Operation 21 - 
T o m e  converter vibrations. 

4- Apply a libeml coating of Shel 
Retinax A grease or its equivalent, 
wer the spigot. 

5. (a) Chwkfor welds breaking on the 
balance weights. . -. . 

{b) Change the converter if the balance 
weights have broken away. 

6. {a) Check the thrust roller bearing, 
thrust races, and roller dutch for 
damage. Fit a new converter if 
damage is apparent. 

7. (a] Check the colour ofithe fluid. if it 
has the app-ran- of aluminium 
paint, the converter is damaged 
internally. 

lb) Check that anti-freeze has not 
contaminated the converter fluid. 

(c) Fii a new converter. 



Possible cause Action 

22. Toque converter 
slipping or noisy 
(continued) 

failures (other than 
converter to pump 
failures) before the 
oil is pumped into 
the converter. 

Correct the transmission problem. then 
change the intake stainer and fluid. 

High line pressure 
If either the idle or full throttle pressure check is high. 
the cause may be as follows. 

1. Vacuum leak 
a. Full leak (vacuum line disconnected). 
b. Partial leak in the line from the engine to the 
modulator. 
c. Incorrect engine vacuum. 
d. Leak in vacuum operated accessories. 

2. Damaged modulator 
a. Sticking valve. 
b. Water in moduiator: 
c. Incorrect operation of modulator. 

3. Detent system 
a. Throttle position switch inwmectiy adjusted or 
shorred. 
b. Detent wiring shorted. 
c. Detent solenoid sticking open. 
d. Detent feed orifice in spaeer plate biocked. 
e. Detent solenoid loose. 

4. Pump 
a. Pressure regulator and/or boost valve sticking. 
b. Incorrect pressure regulator spring. 
c. Excessive number of pressure regulator valve 
spacers. 
d. Faulty pump casting. 
e. Pressure boost valve installed incorrectly or 
othewise defective. 
f. Aluminium bore plug defective. 
g. Pressure boost bush defective. 

5. Control valve assembly 
a. Spacer plate-to-case gasket incorrectly Wed. 
b. Incorrect plate-to-case gasket. 

Low line pressure 
If either the idle or full throttle pressure checks are low, 
the cause may be as follows. 

1. Transmission oil level l ow 

2. Modulator assembly 

3. Intake strainer 
a. Blocked or restricted. 
b. '0' ring on intake pipe omitted or damaged. 
c. Incorrect strainer fitted. 
Note When checking the intake strainer, it should be 

noted that there is no approved method for either 
checking or cleaning the strainer. #the 
performance of the strainer is suspect, a new 
strainer must be fitted. 

4. Split or leaking intake pipe 

5. Pump 
a. Pressure regulator or boost valve sticking. 
b. Gear clearance, damaged or worn (pump wilt 
become damaged if the drive gear is installed the wrong 
way or if the converter pilot does not enter the 
crankshaft freely). 
c. Pressure regulator spring weak. 
d. insufficient spacers in pressure regutator. 
e. Pump to case gasket incorrectly positioned. 
f. Defective pump body and/or cover. 

" 

6. Leaks in the internal citcuit 
a. Forward clutch leak (pressure normal in neutral and 
reverse - pressure low in drive]. 

(i) Check pump rings. 
(ii) Check forward clutch seals. 

b. Direct clutch leak (pressure normal in neutral. low, 
intermediate. and drive - pressure low in reverse). 

(i) Check centre support oil seal rings. 
(ii) Check direct clutch outer seal for damage. 
(iii) Check rear servo and front accumulator pistons 

and rings for damage or missing. 

7. Case assembly 
a. Porosity in intake bore area. 
b. Check case for intermediate clutch plug; leak or 
blown out. 
c. Low - reverse check ball incorrectly positioned or 
missing (this condition will cause no reverse and no 
overrun braking in low range). 
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Incorrect vacuum at modulatar 
1. Engine 
a. Requires tune-up. 
b. Loose vacuum fittings. 
c. Vacuum operated accessory leak 

2. Vacuum line to modulator 
a. Leak 
b. Loose f i ing .  
c. Restricted orifice, or incorrect orifice size. 
d. Carbon buitd-up at modulator vacuum fitting. 
e. Pinched line. 
f. Grease or varnish material in pipe (no or delayed 
up-change - cold). 

Oil leaks 
1. Transmission oil sump leaks 
a. Securing bolts not correctly toque tightened. 
b. Improperly installed or damaged sump gasket. 
c. Oil sump gasket mounting face not flat. 

2. Case extension leak 
a. Securing boks not correctly torque tightened. 
b. Rear seal assembly damaged or inwrrectly 
installed. 
c. Gasket (extension t o  case) damaged or incorrectly 
installed. 
d. Porous casting. 

3. Case leak 
a. Modulator assembly '0' ring damaged or incorrectly 
installed. 
b. Electrical connector '0' ring damaged or incorrmly 
installed. 
c. Governor cover, gasket, and b o b  damaged or 
loose; case face leak. 
d. Damage or porosity. Leak at speedometer driven 
gear housing or seal. 
e. Manual shaft seal damaged or incorrectly 
installed. 
f. tine pressure tap plug stripped. 
g. Vent pipe (refer to item 5). 
h. Porous case or crack at pressure plug boss. 

4. Front end leak 
a. Front seal damaged (check converter neck for score 
marks. etc., also for pump bushing moved forward), 
garter spring missing. 
b. Pump securing bolts and seals damaged; bolts 
missing or loose. 
c. Converter (leak in weld). 
d. Pump '0' ring seal damaged. Also check pump oil 
ring groove and case bore. 
e. Porous casting {pump or case). 
f. Pump drain back hole not open. 

5. Oil comes out of vent pipe 
a. Transmission overfilled. , 

b. Water in oil. 
c. Strainer '0' ring damaged or incorrectly assembled 
causing oil to foam. 

d. Fareign material between pump and case cr 
between pump cover and body. 
e- Case porous. pump face incorneetly machined. 
f. Pump porous. 
g. Pump to case gaskst misaligned. 
h. Pump breather hole blacked or missing. 
i. Hole in intake pipe. 
j. Check ball in forward clutch missing or sticking. 

6. Modulator assembly 
a. Diaphragm defective. 

Control valve assembly - Govemar line pressure 
check 
1. install a line pressure gauge. 
2. Install a tachometer in accordance with the 
manufacturer's instructions. 
3. Disconnect the vacuum tine to the modulator. 
4. With the car on a ramp (rear wheels off the ground), 
footbrake off, in drive, check line pressure at 
l 000 rev/min. 
5- Slowly increase the engine revolutions to 
3000 rev/min and determine if a line drop occurs of 
0.7 bar {l 0 lbf/in2) or more. 
6. If a pressure drop of 0,7 bar (1 0 Ibf/in2) or more 
occurs, disrnsntle, clean, and inspect the control valve 
assembly. 
7. If the pressure drop is less than 0.7 bar ( l  0 Ibf/in2). 
a. ' Inspect the governor. 

{i] Sticking valve. 
... ., . 

(ii) Weight freeness. 
(iii) Restricted orifice in governor valve. 

b.. Governor feed system. 
( 1  Check screen in governor feed pipe hole in 

case assembly. 
(ii) Check for restrictions in governor pipe: 

Burnt clutch plates 
Burnt clutch plates can be caused by-incorrect usage of 
clutch plates. Also. anti-freeze in transmission fluid can 
cause severe damage, such as large pieces of 
composition clutch plate material peeling off. 

1. Foward clutch 
a. Check the ball in the clutch housing for damage, 
sticking, or missing. 
b. Clutch piston cracked, seals damaged. or missing. 
c, Low line pressure. 
d. Manual valve misaligned. 
e. Restricted oil feed to forward clutch. [Clutch 
housing to  inner and outer areas not drilled. restricted or 
porosity in pump). 
f. Pump cover oil seal rings missing. broken, or 
undersize; ring groove oversize. 
g. Case valve body face not flat or porosity between 
channels. 
h Manual valve bent and centre land not ground 
properly. 



2. Intermediate clutch 
a. Rear accumulator piston oil ring. damaged, or 
missing. 
b. 1-2 accumulator valve sticking in controt v a k  
assembly. 
c. lntennediate clutch piston seals damaged or 
missing. 
d. Centre support bok loose. 
e. Low line pressure. 
f. Intermediate ciutch plug in case missing. 
g. Case valve body face not ftat or porosity between 
channels. 
h. Manual valve bent and centre land not ground 
properly. 

3. Direct clutch 
a. Restricted orifice in vacuum line to  mod Jator (pmr 
vacuum response). 
b. Check ball in direct clutch piston damaged, sticking. 
or missing. 
c. Defective modulator be#ows. 
d. Centre support boh loose (bolt may be tight in 
support but not holding support tight to case). 
e. Cent re support oil rings or grooves damaged or 
missing. 
f. Clutch piston seals damaged or missing. 
g. Front and rear servo pistons and seals damaged. 
h. Manual valve bent and centre land not cleaned up. 
i. Case valve body face not flat or porosity between 
channels. 
j. Intermediate sprag clutch installed backwards. 
k. 3-2 valve. 3-2 springs, or 3-2 spacer pin installed in- 
wrong tocation in 3-2 valve bore. 
Note If direct clutch plates and front band are burnt. 

check manual linkage. 

Vacuum modulator assembly 
The following procedure is recommended for checking 
modulator assemblies in service before replacement is 
undertaken. 

l .  Vacuum diaphragm leak check 
Check with a vacuum pump or insert a pipe cleaner into 
the vacuum connector pipe as far as possible and check 
for the presence of transmission oil. If oil is found. 
reptace the modulator. 
Mote Petrol or water vapour may settle in the vacuum 

side of the modulator. If this is found without the 
presence of oil, the modulator should not be 
changed. 

2. Atmospheric leak d e c k  
Apply a liberal coating of soap bubble solution to the 
vacuum connector pipe seam and the crimped upper to 
lower housing seam. Using a short piece of rubber 
tubing, apply air pressure to  the vacuum pipe by blowing 
into the tube and obsenrefor leak bubbles. If bubbles 
appear, replace the modulator. 
Mote Do not use any method other than human lung 

power to apply air pressure, as pressures over 
0.4 bar (6 I;bf/in2) may damage the modulator. 

Fig. Tu-l Comparison gauge 
1 Scribed centre line 
A 12.70 mm (0.50 in) 
B 25.40 mm (1.0 in) 
Note Round bar between 4.52 mm and 

10.32 mm i0.375 in and 0.406 in) 
diameter. Ends to be square within 
0.39 mm (0.01 5 in) 

3. Bellows comparison check 
Make a comparison gauge (see fig. T22-1). and compare 
the load of a known good modulator with fhe assembly 
in question. , 

a. Install the modulatorthat is known to be acceptable 
on either end of the gauge. 
b. Install the modulator in question on the opposite 
end of the gauge. 
c. Holding the modulators in a horizontal position, 
bring them together under pressure until either 
modulator sleeve end just touches the line in the centre 
of the gauge. The gap between the opposite modulator 
sleeve end and the gauge Une should not be greater than 
139  mm (0,062 in). If the distance is greater than this 
amount the modulator in question should be replaced. 

4. Sleeve alignment check 
Roll the main body of the modulator on a flat surface and 
observe the sleeve for concentricity to the body. If the 
sleeve is concentric and the plunger is free, the 
modulator is acceptable. Once the modulator assembly 
passes all of the abwe tests. it is an acceptable part and 
should be f i e d  again. 

Detent (down-change) solenoid circuit - To check 
Before checking the detent solenoid circuit, make 
cerrain that the throttle position switch is properly 
adjusted asdescribed in the Engine Management 
Systems Manual - TSD 4737, Chapter K, and the 
battery. is in a fully charged condition. 

Naturally aspirated cars 
1. W ~ t h  the transmission gear range selector lever in 
park. turn the ignition switch to the RUN position but do 
net smrt the engina The ignition switch has to be in the 
RUN position throughout the checking procedure. 
However. switch off the ignition when removing cables 
from switches. etc 
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a. Ensure that the multi-meter registers 12V+ on both 
whitelslate cables at the kick-down relay. 
h If the rnuki-meter faits to register f2V+ on both 
cables, check for continurty. of the whielslate cables 
from the kick-down relay to fuse A4 on fuse panel F1. 
4. If the multi-meter registers 112V-t on the whitelslate 
cables, proceed as follows. 
a. Disconnect the throttle position switch plug and 
socket and ensure that There is continuity of the 
yellowlpurpte cable from the throttle position switch 
plug to the kick-down relay. Alternatively, remove the 
yellowlpurple cable from the ptug and apply an 
intermittent earth to this cable The contacts of the 
kick-dawn relay should be heard 'making' and 
'breaking' during this operation. Connect the 
yellow/purple cable, if removed from the plug. 
5. Wrth the throttle closed andtfie throttle position 
switch ptug and socket disconnected, check the throttle 
position switch and its loom asfollows. 
a. Connect a multi-meter between the bluelpurple and 
black cables Ensure that a continuity reading is 
obtained. 
b. With the throttle in the wide open position, connect 
a multi-meter between the yellowlpurple and black 
cables. Ensure that a continuity reading is obtained. 

If continuity readings are not obtained, the throtrle 
position switch or its loom is faulty. 
c. Connect a muhi-meter between the blacwpink 
cable in the throttle position switch socket on the 
engine loom and a good earth.. Ensure that a continuity:. 
reading is obtained, 

11188 .., TSD 4700 



Section T23 

Special torque tightening figures 

Introduction Components used during manufacture of the 
This section contains the special torque tightening vehicle have different thread formations (Metric, UNF, 
figures appticable to Chapterb UNC, etc.). Therefore. when fitting nuts, bolts, and 

For standard torque tightening figures refer to setscrews it is important to ensure that the correct type 
Chapter P. and size of thread formation is used. 

Section 14 Ref. Component Nm kSf m lbfft 

I 2-p 1 Line pressure plug 20 2.0 15 

Section T6 

Setscrew -Actuator 
mounting bracket to 
rear extension 

Section 17 

B Setscrew - Engine 
flexplate to torque 

I 



Section TB Rd. Component 

modulator mainer 
to case 

Section T 1 1 

?Q---. 

Section T12 

Setscrew - Governor 
to case 

Setscrew - Speedometer 
drive to case retainer 

-1 I Setscrsw - Sump to 
case 



Sections f 13. T14, and T15 Ref. Component 

Section Tl6 

Setscrew ('h UUCI - 
Control valve unit 
to Case 

Setscrew I5hs UNC) - 
Control valve unit 
to case 

Setscrew - Rear 
servo cover to 
case 

Setscrew - Solenoid 
to case 

Setscrew -Rear 
extension to  case 

Section T17 

Setscrew - Pump 
body to cover 

Setscmw - Pump 
to case 



Ref. Component 

Setscrew - Parking 
lock bracket to 
Case 

Nut - Manual shaft 
to detent lever 

Nut - Gearchange 
lever to manual shaft 

Section T20 

7 B Setscrew - Case to 
centre support 



Section T24 

Workshop tools 

Workshop tools with either R or RH prefix letters are 
abtainable from the Parts Distribution Centre at 
Crewe. However, certain other tools prefixed with the 
letter 'J' may be obtained from the Kent-Moore or 
General Motors Organization. 

J-21885 Fitting and removal tool - control 
valve accumulator piston 

J-23093 Locating tool - centre support to 
case 

Oil pressure gauge 

Adapter - air checking 

Circlip and snap ring pliers 

Universal handle - case bush 

Adapter - oil pressure tapping 

Retaining clamp - converter 

lnsenion tool -oil pump and rear 
extension housing oil seals 

Holding fixture -transmission 

Base - holding fixture {used with 
RH 7955) 

Extractor - oi t pump 

Spring compressor - forward and 
direct clutches 

S tide hammers 

Removal tool - steel speedometer 
gear (used with J-214271 

Inner seal protector - forward and 
direct clutches 

lnner seal protector - intermediate 
clutch 

Alignment band - oil pump body 
and cover 

Selector pin - rear servo (used with 
J-2137 0-6) 

Band apply pin selector gauge- rear 
sew0 (used with 5-21370-5) 

Outer seal protector - forward and 
direct clutches 

Removal tool - steel speedometer 
gear (used with J-9578) 

Removal tool - case bush (used with 
J-21465-13 and RH 7794) 

Adapter -fitting case bush (used 
with J-21465-8 and J-21465-13) 

Stakirig tool - case bushing 

Extension -case bushing 

Remwa t tool - gear unit assembly 
7 
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