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The torque converter transmission is a2 fully automatic
unit, consisting primarily of a three-element hydrautic
torque converter and a compound planetary gear train.
Three multiple-disc clutches, one rolier cluteh, one sprag
clutch, and two friction bands, provide the elemants
which are required to obtain the desired functions of
the gear train.

A name plate is fitted to the right-hand side of the
transmission, toward the centre of the case. The serial
number is prefixed by either the letters RR, AR-A, RC,
or RT and the yvear in numerals.

The torque converter, clutches and rolefs connect
the engine to the planetary gears with the aid of
pressurized transmission fluid. Three forward gears
and reverse are provided. When necessary, the torgue
canverter wiil supplement the gears by multiptying
engine torgue.

The tarque converter is of welded steel construction
and connot be dismantied. The unit is made up of two
vaned sections which face each ather 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 convarter pump
rotates and throws fluid against the turbine, causing
the turbine 10 rotate. The fiuid then returns 1o the
purnp in a circular flow and continues this cycle as
long as the engine is running.

The converter also has 2 smailler vaned section,
called a stator, which directs the fluid back to the
pump through smaiter openings at greater speed. The
speeded-up fiuid imparts additional force to the engine
driven converter pump, thus muitiplying engine torque.

A hydraulic system pressurized by an internal/
external 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 gear change actuator, connecting rod,
and levers. The actuator responds to 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 gperates a vacuum modulator
unit,

3. 12 volt electrical signals 1o operate an electrical
detent soienaid.

Gear and torque ratios
The gear or torque ratios of the transmission are,

Introduction

First - 2.5:1
Second - 1.5:1
Third - 1.0:1
Reverse - 2.0:1

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

Vaeuum modulator

A vacuum modulator is used 1o automatically sense
engine torgue input to the transmission. T he modulator
transmits this signal 1o the pressure regulator which
controls main line pressure, so that all the torque
requirements of the transmission are met and the
carrect gear change spacing is obtained at all throttle
openings.

Detent solenoid

The detent solenoid is activated by a micro-switch
assembly which is mounted 1o the toeboard, heneath

the accelerator pedal. When the pedal is in the kick-down
pasition, the micro-switch is closed; the solenoid in the
transmission is then activated and a down-change will
occur at speeds betow 113 km/h {70 mile/h). At lower
speeds a down-change will occur at smaller throttle
openings without the aid of the micro-switch assembiy,
or the solenoid.

Heat exchanger

The heat exchanger for the transmission fluid is
situated in the bottom of the radiator matrix
{see fig. T1-1}.
Selector positions ~

The transmission quadrant has six selector positions
which enabie the driver 1o 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, | — Intermediate and L — Low. The engine
can only be started in the Park and Neutral positions.

P — Park position positively locks the output shatt
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 operats in # reverss
direction.

N — Neutral enables the engine to be started and
run without the car moving. i

D — Drive is used for al! normal driving conditions
and maximum sconomy. Drive range has thres gear
ratios, from starting to direct drive. Forced down-
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changes are available for safe and rapid overtaking, by has the same starting ratio as D, but prevents the
fuily depressing the accelerator pedal, transmission from changing above second gear;
| — Intermediate adds new performance for acceleration is retained when extra performance is
congested traffic conditions or hilly terrain, This range required,
The engine can be used to assist braking in this
n 5 3 - Range.

L - Low range permits operation at a lower gear

| ’ ratio and should be used when maximum torque
mutltiplication is required or, when descending a steep
gradient, When the selector lever is moved from Drive
to Low at normal road speeds, the transmission will
change to second gear and remain in second gear until
the speed of the car is reduced to the normal 2-1 down-
change speed. The transmission will then change down
to first gear and remain in first gear regardiess of car
speed or engine revelutions, until the selector lever is
moved into either the Drive or the tntermediate position.

Hydraulic system
Pressure control
The transmission is controlled automatically by a
hydraulic system (see fig. T1-2}. Hydraulic pressure is
supplied by the transmission oil pump, which is engine
driven,

Main line oil pressure is controlled by a pressure
regulator vaive train which is located in the pump and

Fig. T1-1  Heat exchanger system by the vacuum moduiator which is connected to
1 Transmission engine vacuum.
2 Transmission fluid to heat exchanger The pressure reguiator controls main line oil pressure
3 Transmission fiuid from heat exchanger automatically, in response to a pressure signal from a
4 Coolant radiator with heat exchanger in modulator valve. This js done in such a manner, that
bottom tank the torque requirements of the transmission clutches

are met and correct gearchange spacing is obtained at
alt throttle openings.
1 2 To control line pressure, a modulator pressure is
e | used. This pressure variss in the same manner as torque
' input to the transmission. Since the torgue 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
regutated by engine vacuum, which is an indicator of
engine torgue and throttle opening. It will decrease as
the car spesd increases 1o compensate for the changing
converter torque ratio.

Vacuum modulator assembly

The engine vacuum signal is received by the vacuum
modulatar (see fig. T1-3}, which comprises an

evacuated metal beliows, a diaphragm and two springs.
The assembly is so arranged that the bellows and external

Fig. T1-2  Pressure control spring apply a force that acts on the modulator valve
1 Transmission oil pump 50 that it increases modulator pressure. To control
2 Pressure regulator valve train moduiator pressure, engine vacuum and an internal
spring oppose the bellows and external spring.
Main line pressure To reduce the effect of altitude on change points,
the effective area of the diaphragm is different than

V24 |ntake pressure that of the beliows. Atmospheric pressure acts on the

resulting differential area to reduce modulator pressurs.
D Converter pressure
Governor assembly

Moduiator pressure The speed of the car is signatied to the transmissien
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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.

Centritugal force causes the flyweights to act on the
regulator valve. The valve then regulates a pressure
signat which increases with roac speed.

Governor pressure acts on the mogdulator valve to
cause modulator pressure to decrease as the speec of the
car ingreases,

Operation of valves and hydraulic control
units

Pressures and speeds quoted are only a quide, actual
vatues will vary, dependent on 1zansmission model.

Line pressure regulator
The line pressure regulator valve regulates line pressure
according to pump speed and engine torque.

Manual valve

The rmanual valve estabiishes the range in which the
transmission is to operate as selected by the driver
through the selector switch anc the gear change
actuator.

Governor assembly
The governor ssembly generates an oil pressure That is
sensitive 10 the speed of the ca- znd which increzses
as the car speed iNCreasss.

Governor pressure ‘s used 10 controd the change
points and to regulate modulator pressure.

Vacuum modulator valve

T he vacuurm modulator vaive provides modulstor
pressure which senses engine torgue anc car speed.

i1 is used to vary the change ponts, according 1o
throttle opening, by opposing Jovernor oil on the
shift valves and also to raise line pressure proportional
10 engine torque.

1-2 shift valve
This valve controls the speeds at which the 1-2 and
2-1 changes accur.

1-2 regulator valve

The 1-2 regulator valve regulates modulator pressure to a
proportional pressure 2nd tencs to hold the 1-2 shift
valve 1n the down-change position.

1-2 detent vaive

The 1-2 detent valve senses regulated modulator pressure
which tends to hold the 1-2 shift valve in the down-
changed position and provides an area for detent pressure
for 2-1 detent changes.

2-3 shift vaive
This vaive controls the speeds at which the 2-3 and 3-2
changes OCcur.

2-3 modulator vaive

The 2-3 modulator valve is sensitive 1o modulator pressure
and applies a variable force an the 2.3 shift valve which
tends 1o hald the 2-3 shift valve in the down-changed
position.

|

il 7 -

‘ d‘ 3 o BTHY

Fig. T1-3  Vacuum modulator assembly
Diaphragm

Aneroid bellows

Exhaust

Engine vacuum

B M =

Main line pressure

£ Governor pressure

L___] Modulator pressure

3-2 valve -

The 3-2 valve prevents modulator pressure from acting on
the shift valves after the direct clutch has been applied,
This altows fairly heavy throttie operation in third gear
without effecting a down-change. in third gear, detent
pressure or modutator pressure above 6,0 bar

(87 Ibt/in?) can be directed to the shifi valves to provide
the necessary force to effect the dewn-change.

1-2 aceumulator vaive

The 1-2 accumulator valve is sensitive to modulator oil
and regulates drive oil to 3 proportionally smalier value.
The pressure increases as modulator pressure increases
and is used 10 control the engagement of the inter-
mediate clutch. '

Detent valve

The detent valve moves when line oil is exhausted from
the end of the vaive when the detent solencid is
energised. As a result, detent oit is directed to the 1-2
and 2-3 modulator valves and allows the detent reguiator
vaive 10 regulate.

Detent regulator vaive

When the detent valve moves, the detent regulator is
freed and allows drive oil to enter the detent passage at

a regulated pressure of 4,8 bar (70 ibf/in}). Detent oil
will aiso fiow into the modulator passages which lead to
the shift valves. Low oil mioves the detent regulator to
accept drive oil, allowing drive 0il 10 enter the modulator
and detent passages, F
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Rear servo and accumulator assembly
The rear servo applies the rear band for engine braking
in Low range {15t gear). It also applies the rear band in
Reverse to hoid the reaction carrier to provide the
reverse gear ratia. -

During the 1-2 up-change in Crive and Inter-
mediate ranges the servo acts as an accumulator for the
intermediate clutch cil 10 provide a smooth up-change.

Front servo

The front servo applies the front band to provide engine
braking in 2nd gear, Low, and {ntermediate ranges. It 13
used also as an accumulator for diregr clutch oil during
the application of the direci ctuteh. This in conjunction
with a series of check balis {which control orifices},
controts the timing for the retease of the direct clutch.

To prevent the appiication of the front band in
Neutral, Drive, or Reverse ranges, oil is directed from
the manual vaive to the release side of the servo piston.

In O range, the serva reiease ail from the manual
valve is used to charge the servo in preparation for the
application of the direct clutch.

Oirect cluteh ol 15 directed 10 the front servo
accumulator piston where spring force plus direct
clutch pressure, stroke the piston up against the force
of the servo retease oil. This lowers the clutch apply
pressure for 2 smooth engagement.

Tne retease of tne direct cluteh and the exhausting
ol the front servo accumuliator is slowed dowr by three
check balls and three orifices. This permits a smooth
return of the drive load 1o the intermediate sprag clutcn
and siso allows the engine rev min to increase during 2
detent 3-2 down-change 1n preparation for the lower
gear ratio. This results in a smooth change and better
acceleration.

The position of the shift valves in each range and
gear, and the various oil passages which are used are
shown in tigures T1-4 10 T1-12. The operation of the
valves when each gear is selected is described in the
tollowing paragraphs.

Drive and Intermediate — First gear

Power flow

Forward clutch — applied. Direct clutch — released.
Interrmediate clutch — released. Roller cluteh —
effective. Front band ~ released. Intermediate sprag
ctutch — ineffective. Rear band — released.

With the selector lever in either Drive ar Inter-
mediale range, the forward ¢lutch is applied. This
delivers turbine torque to the mainshaft and turns the
rear internal gear clockwise. (Converter torque ratio is
approximately 2.2:1 a1 stall),

Clockwise motion of the rear internal gear causes the
rear pinions 10 turn clockwise to drive the sun gear anti-
clockwise. In turn, the sun gear drives the front pinions
ciockwise, thus turning the front internal gear, cutpu:
carrier, and output shaft clockwise in 2 reduction ratio
of approximately 2.5:1. Reaction of the front pinions
agai~st the front internal gear is taken by the reaction
carrier and roller clutch assembly to the transmission
case. [Approximate stali rate 5.5:1).

Qil fiow
When the selector lever is moved to either Drive or
intermediate position, the manuai valve is repositioned
10 atlow line pressure to enter the drive circuit. Drive
oil then flows 10 the following {see fig. T1-4).

Forward clutch

1.2 shift valve

Governor assembly

1-2 ageumulator valve

Detent regutator valve

Basic control

Drive oil is directed to the forward cluteh where it acts
on two areas of the cluich piston to appiy the forward
clutch. The first, or inner area, 1s fed through an
unrestricied passage. The outer ares is fed through an
orifice to ensure a smooth change into Drive.

Drive oil at the governor assembily is regulated to
a variable pressure. This pressure increases with car speed
and acts against the ends of the 1-2 and 2-3 shift valves
and an ares on the modulator valve.

Drive oil s regulated aiso ta another variable
pressure at the 1-2 accumulator valve. This pressure is
controlied by modulator oil and is directed to the rear
servo. 1-Z2 accumulator oil a1t the rear servo acts on the
acoumulator piston,

in addition, 1o maintain the lower pressure in the
1-2 accumulator passage, the 1-2 accumulator valve
intermittently uncavers the Low oif passage. Qil is then
exhausted at the manual valve.

Summary 3
The converter is filieg. The forward clutch is applied.
The transmission is in first gear,

Drive — Second gear
Power flow
Forward clutch — applied. Direct clutch — reieased.
trtermediate clutch — applied. Roller clutch —
ineffective. Front band — released. Intermediate sprag
clutch — effective. Rear band — released.
In second gear the intermediate ciutch is applied
1o aliow the intermediate sprag clutch te hotd the sun
gear against anti-clockwise rotation.~Turbine torque
through the forward clutch is then applied clockwise
through the mainshaft to the rear internal gear.
Clockwise rotatian of the rear internat gear turns
the rear pinions clockwise agair:st the stationary sun
gear. This causes the output carrier and output shaft to
turn clockwise tn a reduction ratio of approximatety
1.5-1,
Note
Further reduction is possibie at low speeds, due to the
torgue multiplication provided by the converter.

Oil flow

As the speed of the car and the governor pressure
increases, the force of governor gil acting on the 1-2
shift valve will overcome the force of regulated
modulator oil pressure. This allows the 1-2 shift valve
toc open, permitting drive oil to enter the intermediate
clutch passage.
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Fig. T1.8 Detest down-change
1 Heat exchanger 6 1.2 detent valve 11 Pump 16 2.3 valve 21 O strainer D Governor pressure
2 Front servo 1 1.2 valve 12 Vacuum modulator 17 2.3 modulator valve 22 Sump E Morulaior pressure
3 Rear servo 8 Manual valve 13 Maodulalor valve 1B 3-2 valve A Mainfine pressure F Detent pressure
4 Governor assembly 9 Pressure regulator 14 Detent valve - 19 1.2 aceemuiator valve B [ntake pressure G 1.2 accumulator pressure
5 Hegulator plug 10 Boost valve 15 Regulator valve 20 Detent solenoid C Converter pressure
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Interrnediate ctutch oil from the 1-2 shift valve is
directed to the following {see fig. T1-5).

Intermediate ciutch

Rear servo

Frant servo ang accumu;:2tor pistons

2-3 shift valve

Basic control

Intermediate ciutch oif from the 1-2 s-:ft vaive seats &
one-w 2y check ball and flows through an orifice to the
intermediate clutch piston to apply the intermediate
clutek. AT the same Time, intermediate clutch oil moves
the sccumutalor piston against the 1-2 accumulator oil
anc eccumulator spring 10 meintain lower pressure in
the clutch dur:ng a 1-2 shift for a smooth clutch
appiication. I ntermediate clutch oil sezts a second one-
way check ball and flows to the front servo and
accumulator pistons. Intermediate cluteh ail is also
directed 1o the 2-3 shift valve.

Summary
The forward and intermediate cluiches are appiied.
The transmission is in secoONS gear.

Drive — Third gear

Power flow

Farward clutcrn — apniied. Drrect cluten — apoiied.
Intermediate ciutch — applied. Rotler clutch —
ineffective. Front band — reieased. Intermediate sprag
clutch — 1neffective. Rear band — relezsed.

Ir direct drive, engine torgue is transmitted fram
the carverter, through the forward ¢lutch to the main
shafi and rear mterna! gear. Because the direct clutch
is applied, equal power 15 also transmitied to the sun
gear snaft and the sun gear. Stnce both sun gear and
internal gears are now turning at the same speed, the
planetary gear set is essentially locked and turns as
one unit indirect drive or a ratic of 1.1,

Oil fiow
As the speed of the car and governor pressure increase
the force of governor oil acting on the 2-3 shift valve
overcomes the force of 2-3 shift valve spring and
modulator oil. This allows the 2-3 shift valve 10 move,
feeding intermediate clutch oil to the direet ¢lutch
passage.

Direct ciutch oil from the 2-3 shift valve is
directed 1o the follow:ng {see fig. T1-6}.

Direct clutch

Front accumulator piston

3-2 valve

Basic control

Direct clutch oil from the 2-3 shift valve flows past

a one-way theck valve 10 the inner area of the direct

cluteh piston to apply the direct clutch,
Simultaneously, direct clutch oil is fed 1o the frant

accumulator piston. Pressure of the direct cluteh oil,

combined with the accumulator spring, maoves the

accumulator and servo pisions against servo oii, This

acts as an agccumutator for a smooth direct clutch

application,

—_—— e — =¥

Direct ciutch oil is supplied also to the 3-2 valve
10 move the valve against modulator pressure. This cuts
off madulator oil to the 1-2 reguiator and 2-3 moduiator
valves. |1 also allows the transmission to utilize the
torgue muitiplying characteristics of the converter
during medium throttie operation without down-
changing.

Summary
The forward, intermed zte, and direct clutches are
appiied, The transm:ssian s in third gear {direct drive).

Part throttle down-change

Power fiow

Forward clutch — apphied. Direct ciutch — released in
second. Direct clutc™ — applied in third. Intermediate
clutch — appited. Ro:ter ¢clutch — inetfective. Front
band — rejeased. Intermediate sprag clutch — effective
in second. Intermed.zte sprag clutch — ineffective in
third. Rear hand — relezsed.

In second gear, tne ntermediate clutch s applied to
allow the intermediate sorag clutch to hold the sun gear
against enti-clockwise rotation, Turbine torgue
through the forwarc cluteh is then applied clockwise
through the mainshaft zo the rear internal gear.

Clockwise rotaz or of the rear internal gear turns
the rear pinions ciocky. sg against the stationary sun
gear. This causes the owout shaft and ocutput carrier
10 turn clockwise i & recuction ratic of approximately
1.5:1.

Qil fiow

A part throttie 3-2 oow n-change can be accomplished
below approximately 53 km:h (33 mile/h} by
depressing the accelerz:or far enough 1o raise
modulator pressure 10 aoproximately 6.0 bar

(87 Inf.in?), Modutazor oressure and the 3-2 valve
spring will move the 3-2 valve against direet clutch ail
and allow madulator o 10 act on the 2-3 moduiator
valve. This moves the 2-3 valve {rain against governor
gil and changes the transmissicn 1o second gear

{see fig. T1-7). =

Detent down-change
Power flow
Forward clutch — applied. Direct clutch — released in
second. Direct ciutch ~ applied in third. Intermediate
ciutch — applied. Roller clutch = ineffective. Fromt
band — released. intermediate sprag clutch — effective
in second. Intermediate sprag clutch — ineffactive in
third. Rear band — released.

In second gear, the intermediate clutch is applied
10 allow the intermediate sprag clutch to hold the sun
gear against anti-clockwise rotation. Turbine torque
through the forward ctutch is then applied clockwise
through the matnshaft to the rear internal gear.

Clockwise rotation otf the rear internal gear turns
the rear pinians ciockwise against the stationary sun
gear. This causes the outpu? carrier and output shaft
1o turn clockwise in a reduction ratio of approximately
1.5:1.
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Oil flow

While operating at speeds beiow approximately

113 km/h (70 mile/h} a forced or detent 3-2 downr
change is possible. The down-change is effected by
depressing the accelerator pedat so that the kick-
down button is depressed and the kick-down switch
actuates the detent soienoid. The detent solenoid
opens an orifice that ailows line oil at the detent vaive
1o be exhausted, thus permitting the detent regulator
vatve to operate. Line oil acting on the detent valve
and solenoid is supplied by a smalt orifice.

Drive oil on the detent regulator valve is then
regulated 1o a pressure of approximately 4,8 bar
{70 Ibf/in?} and cailed detent ail. Detent oil is then
routed to the following {see fig. T1-8).

Modulator passage

1-2 requlator valve

2-3 modulator valve

3-2 valve

1-2 primary accumulator valve

Vacuum modulator vaive

Detent oil in the moduiator passage and at the
2-3 modulator valve will close the 2-3 shift vaive,
changing the transmission 1o second gear,

A detent 2-1 down-change can also be accomplished
beiow approximately 32 km h (20 mile/h) because
detent oil is directed to the 1-2 regulator valve exhaust
port. This allows detent oil to act on the 1-2 regulator,
and 1-2 detent valve to close the 1-2 shift vaive,
changing the transmission to first gear.

Detent oil is directed also to the moduiator valve to
prevent modulator pressure from regutating below
4.8 bar {70 16f/in?) at high speeds or at high altitudes.

Intermediate — Second gear

Power flow

Forward clutch — applied. Direct gluich - released.
Intermediate clutch — apptied. Roiler clutch —
ineffective. Front band — applied. fntermediate sprag
ciutch — effective. Rear band — released.

in second gear, the intermediate ciutch is applied
to allow the intermediate sprag clutch to hold the sun
gear against anti-clockwise rotation. Turbine 1orque
through the forward clutch is now applied clockwise
through the mainshaft 1o the rear internal gear.

Clockwise rotation of the rear internal gear turns
the rear pinions clockwise against the stationary sun
gear. This causes the output carrier and ocutput shaft
to turn clockwise in a reduction ratio of approximately
15:1.

In second gear, engine braking is provided by the
front band as it hotds the sun gear fixed. Without the
band applied, the sun gear would overrun the inter-
mediate sprag cluteh.

Qil flow
Whan the selector lever is in Intermediate range,
intermediate oif from the manual valve is directed 10
the following (see fig. T1-81.

Pressure boost valve

2-3 shifi valve

Intermediate oil at the boost vaive will increase

line pressure to 10,3 bar {150 ibf/in2). This increased
intermediate oil pressure at the 2-3 shift valve will close
the 2-3 shift valve, regardiess of car speed.

For engine braking the front band is applied by
exhausting servo oil at the manual valve. This allows
intermediate clutch oil, acting on the servo piston, 10
move the pistan and apply the front band. Once the
transmission is in second gear — intermediate range, it
cannot change 10 third gear regardiess of car speed.

Summary

The forward and intermediate clutches and front band
are applied. The transmission is in second gear
{Intermediate range).

Low range — First gear

Power flow

Forward clutch — applied. Direct clutch — released.
Intermediate clutch — released. Roller clutch —
effective. Front bangd — released. 1ntermediate sprag
clutch — ineffective. Fear band — applied.

With the seiector lever in Low range, the forward
¢clutch is applied. This delivers turbine torque 10 the
mainshaft and turns the rear internal gear clockwise.
{Converter torgue ratio is approximately 2.2 : 1 at
stall}.

Clockwise motion of the rear internal gear causes
the rear pinions to wrn clockwise 1o drive the sun gear
anti-clockwise. In tuen, the sun gear drives the front
pinions clockwise, thus turning the front internal gear,
output carrier, and output shaft clockwise ina
reduction ratic of approximatety 2.5 : 1. The reaction
of the front pinions against the front internal gear is
taken by the reaction carrier and roller clutch assembly
10 the transmission case, [Total stall ratio is approx-,
imateiy 5.5 : 1}

Downhili or overrun braking is provided in Low
range by applying the rear band as this prevents the
reaction carrier from overrunning the roller cluich.

Oil flow
Maximum downhill braking can be attained at speeds
below 64 km/h (40 mile/h) with the selector lever in
Low position as this directs Low oil from the manual
vaive to the following {see fig. T1-10}.

Rear servo

1-2 accumulator vaive

Detent regulator valve

1-2 shift valve

Basic control

When in Low range oil flows past a check ball 10 the
apply side of the rear servo piston and to the 1-2
accumnulator valve to raise the 1-2 accumulator oil to
line pressure for a smooth band application.

Low range oil 8cts on the detent regulator valve.
Combined with the detent spring, Low range oil hoids
the detent valve against line oil acting on the detent
valve, causing drive oil to flow through the detent
regulator valve into the detent and modulator passages.
Modulator and detent oil at ling pressure acting on
the 1-2 regulator and 1-2 detent vaive overcomes
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governor oil and Low oil on the 1.2 shift valve at any
vehicle speed below approximately 64 km/h (40 mile/h)
and the transmission will change to first gear.

in first gear {i_ow rangel, the transmission cannot
up-change to second gear regardless of car or engine -
speed.

Summary
The farward clutch and rear band are applied. The
transmission is in first gear {Low range).

Reverse

Power flow

Forward clutch — released. Direct cluteh — applied.
Intermediate ciutch — released. Roller clutch —
ineffective. Front band — released. Intermediate
sprag cluteh — ineffective. Rear band — applied.

In Reverse, the direct clutch is applied to direct
turbine torgue to the sun gear shaft and sun gear. The
rear band is also applied, holding the reaction carrier.

Clockwise torgue to the sun gear causes the
front pinions and front internal gear to turn anti-
clockwise in reduction. The front internal gear is
connected directly 10 the output shaft, thus
providing the reverse cutput gear ratio approximately
2 : 1. The reverse torque multiplication at stall
{converter and gear ratios) is approximately 4.4 : 1.

Qil flow
When the selector lever is moved to the Reverse
position, the manual valve is repositioned to alow oit
at line pressure 1o enter the reverse circuit. Reverse oil
then flows to the following {see fig. T1-11}.

Direct clutch

2-3 shift valve

Rear servo piston

Pressure boost valve

Basic control
Reverse oil from the manual vaive flows to the large
area of the direct cluteh piston and 1o the 2-3 shift
valve. From the 2-3 shift valve, it enters the direct
clutch passage and is directed 10 the small area of the
direct clutch piston to apply the direct clutch.
Reverse oil flows to the rear servo and acts on
the servo piston to apply the rear band. Reverse oil
acts also on the pressure boost valve 1o beost line
pressure,

Summary
The direct ciutch and the rear band are applied. The
transmission is in Reverse,

Park or Neutral — Engine running
Power flow
Forward clutch — released. Direct ciutch — released.
Intermediate clutch — reieased. Roller clutch —
ineffective. Front band — released. Intermediste sprag
cluich — ineffective. Rear band — refeased.

In Neutral or Park no bands or elutches are
applied therefore no power is transmitted,

Oil flow
Whenever the engine is running at idle with the selector
lever in P or N, oil from the pump is directed to the
foliowing isee fig. T1-12).

Pressure regufator valve

Torque converter

Oil cooler

Lubrication system

Manual valve

Detent vaive

Detent solenoid

Vacuum modulator valve

Front serve {Neutral only}

Cooling and lubrication
Oil flows from the pump to the pressure regutator
valve which regulates pump pressure. W'en the pump
output exceeds the demand of {ine pressure, oil from
the pressure regulator is directed to the converter feed
passage to fill the converter, Oil from the converter is
directed to the transmission heat exchanger. Cil from the
heat exchanger is directed to the transmission Iubrication
system.

Line pressure acts on the following.

Manual valve

Detent valve

Detent solenoid

Modulator valve

Front serve

Line pressure at the modulator valve is regulated to
a pressure catled modulator oil, which acts on the pressure
boost vaive, 1-2 accurnulator, and primary valves. |t then
passes through the detent vailve and 3-2 valve to the 1-2
and 2-3 valve trains.

Summary
The torque converter is filied, and all clutches and
bands are reieased. The transmission is in Neutrai.
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Carefuf ang regular maintenance of the transmission is
necessary 10 ensure maximum reliability.

For details of the servicing and maintenance
requirements of the transmissicn. refer to the Service
Schedules Manual - TSD 4406.

it 15 absoiutely essential that attention be paid to
cleanliness whenever the interior of the transmission is
exposed and when work 15 being carried out on a
particular unit belonging to the transmission, The
smallest particle of dirt in the oil may interfere with the
correct operation of the valves, particularty in the
control valve unit.

Fiuid level - To check and top-up
The fluid level in the torque converier transmIssion can
be checked accurately oniv when the car 15 standing
on a level surface. the engine 1s running &: the idle
speed, and the transmission fluid 1s at normal
operating temperature, aporoximately 77°C. This is
only obtained after 24 kilometres {15 miles) of
highway/motorwav driving or after 16 kitometres {10
rites) of ety dnving.

As an initial check, the fluid lavel may be checked
after starting from cold as foliows.
1. With the car on a level surface. apph the parking
brake and ¢hock the road wheels,
2. On Silver Sprrit, Sitver Spur, and Muisanne
(inctuding Turboj cars, remove a wingscreen wiper
relay, preferably number three, situated agjacent 1o the
windscreen washer reservoir. Then, remove the
windsgreen wiper motor drive mechamsm cover {if
fitted).
3. On all cars, start the engine and run a7 the fast-
idle speed, with the gear range selector lever in the
Park position.
4. Whilst sitting In the driver's seat, apply the
footbrake and move the selector lever through each
range, pausing briefly in each range. before returning
to the Park position.
5. Immediately, check the fiuid level with the engine
at the idle speed. The level should be up 10 the dimple
an the the dipstick (see fig. T2-1, B), or approximately
10 mm {0.375 in) balow the MIN mark (see fig.
T2-1, A), depending upon which type of dipstick is
fimted.

A turther check should then be carried out as
{oilows.
6. Drnve the carfor approximately 24 kigmetres
{15 miles) of highway/motorway driving or 16
kilometres (10 miles) of city driving.
7. Whnh the car on a8 level surface. apply the parking
brake and chock the road wheeis.

Servicing

Checking the oil level

1 Transmussion pil dipstick
A Ongunal dipstuck markings
B Rewvised dipstick mark:ngs

8. On Silver Spurit, Silver Spur, and Mulsanne
(including Turbo) cars. remove a windscreen wiper
relay. preferably number three, situated adjacent to
the windscreen washer reservoir, Then, remove the
windscreen wiper motor drive mechanism cover

(if fitted). ’

9. On all cars, start the engine with the gear range
selector jever in the Park posmion.

10. Whiist sitting i the driver's seat. apply the
footbrake and move the selector lever through each
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range, pausing briefly in each range, before returning
to the Park position.
11. Immediately. check the fluid level with the engine
at the idle speed. The level should be between the
FILL and MAX HOT marks (see fig. T2-1, B}, or
between the MIN and MAX marks (see fig. T2-1, A),
depending upon which type of dipstick is fitted.
12. With the engine running. add fiuid as required by
pouring it down the filler tube,
Note
Do not overfill.
13. Reptace the windscreen wiper motor drive
mechanism cover and relay.

For a compiete list of the lubricants currentty
approved refer 1o Chapter D.

Trensmission dipstick and filler tube

The transmission dipstick and filler tube are situated
on the right-hand side of the engine, close to the
buikhead. The word GEARBOX is marked on the top of
the dipstick (see fig. T2-1).

To drain the sump and renew the intake strainer
1. Position the car on 2 ramp.

2. Place a clean container, minimurm capacity 3 litres
{5 Imp pt. 6 LS pt} under the nut which secures the
filier tube 10 the side of the sump (see fig. T2-2).

3. Remove the windscreen wipar mator drive
mechanism cover (if fited).

4. Slacken the nut securing the dipstck filler tube to
the right-hand side of the transmissian sump,
Withdraw and move to one side the filler tube and

3 3
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Fig. T2-2 Transmission sump

Fiuid filler wbe

Fiuigd drain point

Gearchange actuator
Electronsc impulse transmitter
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drain the fluid into the container,
5. Remove the setscrews securing the sump.
6. Remove the sump and discard the gasket.
7. Drain the remainder of the fluid from the sump,
8. Ciean the sump with paraffin and dry with-
compressed air,
8. Unscrew and remove the stepped bolt securing
the intake pipe and strainer assembly t¢ the
transmisston casing; remove the strainer assembly.
10. Discard the intake strainer but retain the intake
pipe which connects the strainer 10 the casing.

1. Fit a new rubber "0’ ring onto the intake pipe,
lubricate the 'O ring with transmisson fluid.
12. Ensure a new rubber seal is fitted to the bore in
the new intake strainer. Fit the strainer to the intake
pipe and secure the strainer with the stepped boit.
13. Fit the sump, using a new gasket. Torgue tighten
the setscrews (refer to Section T22).
14. Fit the oil filler tube and tighten the nut.
15. Add 4% litres {8 Imp pt,8% US pt} of an
approved fluid {see Chapter D} to the sump, pouring
the fluid down the dipstick filler tube.
Note
When draining the sump but not renewmg the intake
strainer, add oniy 2.8 litres {5 Imp pt, 6 US pt}.
16. Apply the parking brake and chock the road
wheels.
17. Start and run the engune at the fast-idle speed.
18. Whilst sitting in the arnver's seat, apply the
footbrake and move tne selector lever through each
range, pausing briefly in each range, before returning
1o the Park positton.
19. Immedgiately, check the fiuid level wnh the engine
at the idle speed. Add fluid as necessary 0 bring the
level to the dimple {see fig. T2-1, B), or approximately
10 mm [0.375 in] below the MIN mark (see fig. T2-1.A).
depending upon which type of dipstick 1s {itted.

Note

Do not overfiil, as foaming may occur when the fluid
warms up. If the fluid levei is 100 low, especially when
cold, complete loss of drive may resuit after quick
stops. Extremely low fluig Jevels will result in damage
1o the transrission.

20. Finally, check the transmission fluid level is
correct (see Fluid level - To check and 1op-up,
Operations 6 to 13 inclusive}.

Transmission unit (dry] - To fill

The fluid capacity of the torque converter transmission,
including the torque canventer, is approximately 10.6
hres {18.75 Imp pt, 22.5 US pt), but the correct level
is determined by the marks on the dipstick rather than
by the quantity of fluid added.

It is important that the correct level is naintained.
When the transmission has been overhauled or 2 new
one fitted and & complete fil! is required. inciuding the
torgue converter, proceed &8s foliows.

1. Pour approximately £.5 litres {11.5 impg pt,

14 US pt) down through the filier tube.

2. With the car on g level surface, apply the parking
brake and chock the road wheels.

May 1984



WORKSHOP MANUAL

Section T2
T2-3

3. 5tart and run the engine at the fast-idle speed.

4. Whilst sitting in the driver's seat, apply the
footbrake and move the selector lever through each
range, pausing briefly in each range. before returning
to the Park position.

5. immediately, check the fivid level with the engine
at the idle speed. Add fluid as necessary to bring the
level to the dimple {see fig. T2-1, B). or approximately
10 mm [0.375 in} below the MIN mark (see fig.
T2-1.A}. depending upon which type of dipstick is
fitted.

6. Drive the car for approximately 24 kilometres
{15 miles) of highway/motorway driving or 16
kilometres (10 miies} of city driving. then check the
fluid level again. Top-up if necessary, as described in
Fluid level - To check and top-up.

The transmission sump should be dramed at the
intervals specified in the Service Schedule Manual
{TSD 44086). New fluid should be added 1o 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 Scnedule Manual In
the event of a major failure in the transmussion, the
strainer must be renewed.

Transmission unit - Te check for leaks
Whenever the transmission has been dismantled,
completelv or partslly, the following procecure must
be observed to minimise the possipihty of flud
lezkage.
1. Always fit new gaskets and "0 ring seals.
2. Use a smail amount of petroieum jelly to hold a
gasket in pasition during assembly.
3. Do not use a sealing compound {e.g. \Wellseal}
with a gasket.
4. Ensure that the cork and paper gaskers are not
wrinkled or creasec when fitted, or have distorted
during storage.
5. Ensure that the square-secuoned Q' nings are
carrectly fited and are not twisted.
6. Ensure that all mating faces are clean and free
from burrs and damage.
7. Torgue ughten boits, setscrews. etc., to the torque
figures given in Section T22 and Chapter P,
8. When examiming the transmission for ieaks,
determine whether the fluic originates from the
transmission or the engine. The onginal factory fill
ftuid is red in colour. this assists in iocating the source
of leakage. If however, the colour cannot be detected
in the transmission fluid. add a red aniline dye
preparation 1o the fluid. Red dye appearing n the
leaking fluid will positively identify the source of the
leak

tf the fluid 15 known to be leaking from the
transmission, exarmine the following areas.

Front end

It will be necessary to remave the bell housing bottom
cover and the lower front cover piate 1n order to
examine the transmission for leakage at the tront end.

To correct a ieak at the front 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 T16) ensure
that the seal bore in the case is ciean. Examine the
finish on the converter neck and the bearing surface in
the pump body.
2. Examine the pump sguare-sectioned ‘0’ ring and
the gasket for damage, renew if necessary,
3. Ensure that the rubber coated washers on the
pump securing setscrews are correctly fitted and are
not damaged.
4. Exarnine the torque converter for leakage {see
Section T7).

Rear extension

1. Examine the rear extension housing oil seal for
damage.

2. Examine the finish on the sliding coupling.

3. Ensure that the gasket firted between the joint
faces has been correctly fitted and is not damaged.
4. Check the securing setscrews for correct torque
tightness isee Chapter P).

5, Examine the housing for cracks or porosity.

Transmission case

1. Examine the speedometer electronic impulse
transmitter arive ‘0" ring and hp-type seal. Ensure that
the securing setscrew s torgue tightened.

2. Examine the governor cover gasket. Ensure that
the setscrews are torgue tightened {see Section T22).
3. Exarmune the electrical connector ‘0" ring for
damage.

4. Examine the parking pawl shaft cup plug for
damage.

5. Examune the manuat shakt ‘0 ning for damage.

6. Examine the vacuum modulator "Q° ring for
damage. Ensure the retaining setscrew is torque
ughtened {see Chapter P},

7. Examne the vacuum moduiator for possible
damage to the diaphragm.

Note

If the transmission is found to be consistently low on
fluid, check the modulator te ensure that there is no
split in the diaphragm. Apply suction to the vacuum
tube and check for leaks. A spint diaphragm would
allow transmussion fluid to be drawn into the engine
mduction manitold ang vacuum hlne. This condition can
usually be detecied because the exhaust will be
excessively smokey due 1o the transmission fiuid being
added to the combustion mixture.

8. Examine the sump gasket Check the torque
ughtness of the securing setscrews (see Chapter P}.
9. Check the torque ughtness of the man line
pressure 1appng plug {see Section T22).

10. Examine the breather pipe for damage.

11. Ensure that the transmission has not been
overfilled,

12. Check for coolant n the transrmussson fluid.

13. Examine the case for cracks or porosity.
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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 pomp cover is
not obstructed.

17. Ensure that the ‘0" ring on the filter assembly is
not cut.

" Heat exchanger connections
Ensure that the heat exchanger transmission fluid
pipes are carrectly fitted and are not damaged. Ensure
that the nuts are tight.

Dipstick and filler tube

Examre the flared end of the dipstick and filler tube
tor cracks or damage. Examine the spherical seat in
the sump. Ensure that the sleeve nut is tightened
sufficiently to nip the tube securely to the sump.

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

It the manual linkage 1s set correctly, remove the
sump.
1. Check the governor pipes for security and
damage.
2. Examine the rear servo cover gasket for damage.
Ensure that the square-sectioned 'O’ ring is fitted
correctly and is not damaged. Torque tighten the cover
securing setscrews (see Section T22).
3. Examine the control valve unit assembly and oil
spacer (guide] plate gaskets. Check the torque
tightness of the unit securing setscrews (see
Section T22).
4. Check the torque ughtness of the solenoid
securing setscrews (see Section T22).
5. Examine the intake pipe ‘O’ ring for damage.
6. Check that the case vaive body mounting face is
not distorted.

Control 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 car is being serviced, the opportunity
should be taken to check the controls for 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 fubricated with
a few drops of oil a1 the point where it enters the
transmission case,
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Before road testing the car to check the funtioning of
the transmission, carry out the following checks.

The car can then be road tested, using all the
selector ranges. Note when any operating faults accur,
Check the gearchange pattern as follows.

1. Check the fluid level, top-up if necessary.

2. Ensure that the engine and transmission are at
narmal operating ternperature 77°C.

3. Ensure that the gearchange actuator is operating
satisfactorily.

4. Check the operation of the kick-down switch, adjust
if necessary {see Chapter K}.

5. If the oil pressure is to be checked, fit a gauge.

6. Check the manual iinkage.

Gearchange pattern check

Drive range

1. Select D range, then accelerate the car from stand-
still.

2. A 1-2 and a 2-3 up-change should occur at all
throttle openings.

No1te

Thne change points will vary accarding to throttle open-
ing.

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

Intermediate range

1. Select Irange.

2. Accelerate the car from standstill.

3. A 1-2 up-change should occur at all throttle open-
Ings.

4. A 2-3 up-change cannot be abtained in this range.
5. The 1.2 up-change point will vary according to
throttle opening.

6. Asthe speed of the car decreases 1o 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

1. Select D range.

2. When aspeed of approximately 56 km/h {35 mile/h}
has been reached, move the selectar lever 1o the Irange
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 change frcm between 4,1 bar
and 6,2 par (60 lbfhn2 and 90 Ibf/in?) to approxlmately
10,3 bar {150 ibf/in?).

Testing

15t gear — downhill or overrun engine braking

1. Seiect Irange.

2. When the speed of the car is approximately 48 km/h
{30 mile/h} {ensure that it does not exceed 64 km/h

{40 mile/n)] and at constant throttle, move the seiector
1o L range.

3. Anincrease in engine rev/min and a braking effect
shouid be noticed as the down-change occurs.

il pressure — To check

Befare attempting to check the oil pressure or to road
1est the car, always ensure that the level of fluid in the
transmission is correct (see Section T2).

The pressure £an be checked with the transmission
in the car by using an oil pressure gauge coupiled to the
main line tapping in the ieft-hand side of the trans-
mission case,

1. Clean any dirt from around the line pressure plug;
remove the plug.

2. Fit the adapter RH 7914 into the main line tapping,
tighten the adapter.

3. Screw a pressure gauge, capable of readmg between
0 bar and 20,6 bar (O Ibt/in? and 300 ibf/in?} onto the
adapter then 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 untif the transmission has reached
normal operating temperature 77°C.

6. Check the fiuid level, top-up if necessary.

Rpad testing the car
The following checks shouid be carried out during road
testing.

Engine idle pressure check

1. Select D range. Drive the car at approximately

48 km/n {30 mile/h} with the throttle eased back. The
line pressure should be 4 8 bar {70 Ibf/fin).

2. Select I range. Drive the car 10 obtain a steady road
speed of 40 km/h {25 mile/h). Line pressure should be
between 10,0 bar and 10,7 bar {145 Ibt/in? ard 155 Ibf/
in }.

Full throttle pressure check

1. Jack up the rear of the car and position blocks so
that the rear wheels are clear of the ground.

2. Disconnect the vacuum line at the induction
manifold.

3. Blank off the orifice in the manifold.

4. Run the engine at fast-idie (between BOO rev/min
and 1000 rev/min) in Neutral. The oil pressure should be
10,0 bar {145 Ibtfin?).
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5. HRepeat the procedure in Reverse. Reverse pressure
should be between 10,0 bar and 10,7 bar {145 Ibf/in®
and 155 Ibf/in?).

6. Cennect the vacuum pipe.

Towing

The ear must not be towed if any mechanical damage
to the transmission components is suspected, or if the
torgue converter transmission fluid level is low,

Before towing, check the fluid level in the trans-
mission. The level must be above the MAX 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 systemns, the efficiency of th
the braking systems is reduced.

If the pressure in the hydrauwlic 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 availabie, the car must be
transported.

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

To select Neutral it is first necessary 1o insert the
ignitior key in the switchbox and turn it to the RUN
position. Providing that the battery is in a charged
condition, this action wil! energise the gearchange
actuator mechanism and Neutral can then be selected
by operating the gear range setector lever. Should the
battery be in a discharged condition however, turning
the ignition key will not energise the gearchange
mechanism and operating the gear range selector lever
therefore will not activate the actuator mechanism. In
this event, it wili not be pogsible to move the trans-
mission out of the Park position and it will be necessary
to disconnect the gearchange actuator linkage at the
manual shaft lever. Then, before the car can be towed or
transported, engage Neutral by moving the manual shaft
lever two positions resrwards from the fully forward
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 ieave the
car in Neutral for towing, this can be accompiished by
first removing the gearchange actuator thermal cut-out
from the fuseboard and then removing the key from the
switchbox.

The car gan only be towed for distances of up to
80 kilometres (50 miles} and the maximum towing speed
must not exceed 56 km/h {35 mile/h}. For greater
distances the propeller shaft must be disconnected or the
car must be transported.
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Removable units — Transmission in car

The following units can be removed from the trans-
rnission without the transmission being removed from
the car.

The removal procedure for all the 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 {see Section T5).

Vacuum modulator and valve {see Section TB}.

Governeor assembiy {see Section T9).

Speedometer drive {see Section 710},

Sump, strainer and intake pipe {see Section T11}.

Control valve unit (see Section T12).

Rear servo {see Section T13).

Detent solenoid, connector, control vaive spacer and

front serve (see Section T14).

Rear extension (see Section T15).

Control rods, ievars and parking linkage (see Section

T17).

Pressure regulator vaive — To remove

The pressure regulator valve is a sofid type {see fig. T4-1)
and must only be used in the pump cover with the
squared pressure regulator boss (see fig. T4-2).

Earlier pressure regulator vaives had oil haoles and an
orifice cup plug {see fig. T4-1). This type of regulator
valve may be used 1o service either type of pump cover,
1. Run the car onto a ramp. Drain the oil from the
sump.

2. Remove the sump as described in Section T11.

3. Withdraw the intake pipe and strainer assembily.

4. Remove and discard the intake pipe ‘0’ ring.

5. Remove the setscrew which secures the detent rolier
spring; remove the spring and rolter.

6. Slacken the iock-nut which secures the detent lever
tc 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 valve unit.

11. Push the manual shaft through the bore in the case
in order to gain access 1o the pressure regulator vaive
bore,

12. Using a screwdriver or a steel red, push the regulator
boost valve sieeve against the pressure regulator spring
{see fig. T4-3),

Caution

The pressure regulator spring is under extreme pressure
and will foree the valve sleeve out of its bore when the
circlip is removed uniess the sleeve is firmly held.

Removal of units

A
B
1 Lﬂ
Fig. T4-1 Pressure regulator valve
A Early type with orifice piug
B Sofid type
r
i 2 i
1

.

Fig. T4-2 Pump cover assembly
%:1: Pump cover
*2._ Pressure regulator boss
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Fig. T4-2 Removing the pressure regulator valve
A Spring compressed
B Circlip removed

Fig. T4-4 Removing the oi! pump seal

Fig. T4-5

Fitting the oil pump seal
1 Qil seal
2 Seal fitting tool

13. Continue to exert pressure on the valve sleeve then
remove the circlip, Graduaily relax the pressure on the
valve sleeve until the spring pressure is released.

14. Carefuilly remove the reguiator boost valve sleeve
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 fit

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 sieeve with the valve
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 reguiator
valve bore, taking care that the parts do not fall.

b. Using a screwdriver or a steel rod, push the regulatar
boost valve sieeve against the regulator spring pressure
until the end of the sleave has passed beyond the circlip
groove,

6. Fit the circtip then relax the pressure on the sieeve.
7. Fit the parking actuator rod and detent lever,
ensuring that the rod plunger is under the 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,
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10. Fit the lock-nut onto the manual shaft. Torque
tighten the nut.

11. Ensure that the manual valve is angaging 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 T11.

15. Top-up the transmission with an approved fluid
{see Chapter D).

Oil pump seal — To renew

1. Remove the transmission from the car (see Section
T6).

2. Carefully drive the point of a chisel under the lip of
the seal then prise the seal out of the pump body (see
fig. T4-4).

3. Before fitting a new seal, ensure that the body bore
is clean and free from burrs and that the garter ring is on
the seal.

4. Check the finish of the converter neck and the bear-
ing surface in the pump body.

§. Lightly smear the outer edge of the seal case with
Wellseal then fit the seal 1o the pump using tool RH 7953
as shown in figure T4-5.

6. Fit the transmission to the car {see Section T&).
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The electric gearchange actuator {see fig. T5-1} 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 of the gear
range positions, current is aliowed to flow to the actuator
motor via a refay.

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

The electric actuator is wired such that the trans-
mission 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 witl aiso lock the transmissien when the
ignition key is removed from the switchbox,

Gearchange electric actuator — To remove

The gearchange electric actuator includes a thermal cut-
out which is located on the fuseboard. This cut-out
prevents the motor from being overloaded should the
gearchange linkage become obstrucied and as a resubt,
gives the impression of actuator faiture.

Before removing the actuator, ensure that the
controls are free and adequateiy lubricated, also that the
actuator electrical system is sufficiently cooled for the
therma! cut-out 10 permit the motor to aperate. Press the
reset bution in the main fuse-board to reset the cut-out.

It is recommended that the easiest and quickest
method of dealing with actuator failure, is by sub-
stituting the faulty actuator for a service exchange unit.
If 2 service exchange unit is not obtainable proceed as
follows.

1. Disconnect the battery.

2. Remove the spiit pin and clevis pin from the
actuating iever on the electric actuator; disconnect the
rod from the lever,

3. Pull the carpet to one side and disconnect the
electrical plugs from the left-hand side of the lower facia
and unclip the logm from the automatic air conditioning
servo unit, Remove the setscrew securing the electrical
cable to the transmission tunnel. Also the three nuts
securing the loom/breather connect.on. Lower the
electrical fead, plugs, etc., down through the transmission
tunne! opening.

4. Remove the three bolts which secure the actuator to
the rear extension bracket, then remove the actuator.

Gearchange actuator

Fig. T5-1

Electric gearchange actuator
Actustor casing

Actuator securing bolts
Motor cover

Actuating lever

Cable entry

L3I - 1 O N I

Gearchange electric actuator — To dismantle

1. Disconnect the transmission linkage and the actuator
loom plugs. Remove the actuator from the car.

2. Withdraw the side casing by carefully removing the
nuts and washers.

3. Remove the cam securing nut and washer and with-
draw the cam.

4. Disconnect all terminals on the contact plate and
micro-switches. =

5. Withdraw the contact plate by removing the nuts
and washers. Remove the relay connections.

6. Hemove the nuts and boits which secure the micro-
switches, relay mounting bracket, relays, and motor
cable connection posts.

7. Remove the securing setscrew and washer and with-
draw the ocutput lever.

8. Withdraw the washer and the rubber boot.

9. Remove the circlip and thrust washer.

10. Withdraw the slip ring and gear assembly from the
actuator case.

11. Remove the contact segments from the slip ring,
12. Remove the setscrews and washers from the side of
the actuator casing and remove the motor assembly and
drive coupling. Remave the sealing ring from the actuator
case.

13. Remove the internal circlip halding the wormshafy;
push the wormshaft and bearings out of the casing,

14, Carefully cut and remove the tie wrap from around
the eiectrical wiring.

Scroper 18E:
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15. Remove the securing clips from around both ends of
the conduit; withdraw the conduit from the cast eibows.

Fig. T5-2 Checking wormshaft end-float
Wormshaft

Dial indicator gauge

Gauge arm

Slave gear

B R -

Fig. TS-3 Micro-switch connections
Heverse micro-switch
Meutral start switch
Green/yellow cable
Biue/brown cable
White/brown cable
Brown/slate cable
Green/blue cabie
Green/black cable
White/red cable
White/vellow cable
Light green/green cable

CIOTMOO®mR N -

16. Push out the electrical leads from the ioom plugs.
Collect the loom plugs, conduit ethow {tunnel connee-
tion}), securing clips, and conduit.

17. Fasten together the etectrical cables with tape and
pull them back through the cable exit of the actuator
casing.

Gearchange electric actuator — To inspect

1. Examine the magnesium casing for cracks or other
damage.

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

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 contacts for security on
the insulated base.

Care must be taken when handling the assembied
base plate so that the contacts and the relays are not
damaged.

6. Check the height aof the contacts from the base plate,
The contact point should be approximately 12,32 mm
{0.485 in) from the contact {lower) side of the base. If
excessive wear has occured on the contact points the
base assembly should be renewed.

7. It a Bosch relay assembiy is faulty, it is recommended
that a new assembly be fitted. .

8. Ensure that the terminals and the terminal blocks
are secure an the insulated base.

9. Examine the general condition of the wiring.

10. If the components are satisfactory, retain them with
adhesive tape until they are required for final assembly.
11. Check the tightness of the setscrews which secure
the slip ring assernbly to the shaft.

12. Ensure that 2 0,64 mm [0.025 in} air gap exists on
each side of the silver plated segments which are secured
to the stip ring.

13. Ensure that the edges of the slip ring around the air
gap are free from burrs.

14, Examine the slip ring face for signs of tracking. This
should not normally occur but, if signs of tracking are
found, the slip ring assembly must be renewed.

15. Examine the teeth on the worm gear and the worm
for damage or uneven wear.

16. Examine the bearing bores in the main casing for
signs of fretting. The bearing should be a iight push fit
in the casing. Reject the casing if the push fit cannot be
obtained.

17. Examine the bush which supports the output shaft
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 plugs and cabie assembiy

1. Inspect the cables where they enter the plugs.

2. Ensure that no corrosion exists and that none of the
individual cabie strands are broken.

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

Wormwheel
1. Inspect the wormwheel for abnormat wear of the
teeth. g

Wormshaft bearing
1. Inspec: the bearings for undue wear or signs of
raughness when rotated.

Micro-switch contacts — To set
7. Remove the low tension cabie from the ighition coil,
switch on the ignition and check that the actuator will
setect ail six gear stations correctly.
2. Move the gear selector lever to D and fit the micro-
switch cam 1o the actuator output shaft. When tightening
the nut, the torque reaction shouid be taken by gripping
the cutput iever such that the tightening foree is not
apsorbed by the nylon teeth of the wormwheel.
3. Move the gear range seiectar lever to the Park
position,
4. Locae the two right-hand micro-switches {see fig.
T5-3).

Move trie switches towards the psak of the cam
untif the switch plungers are ir. the centre of the peak
and are depressed to withir 0,5% e {3.020 in} of the
switch body as shown in figure T5-5. When both switches
are in the correct position, tighten the mounting bolts,
5. Repeat this procedure on the l2tt-hand micro-
switches keaping the switch body on the Revarse micro-
switch paralief to the bottom micro-switch body.
6. Select Reverse gear and check that all the other
three switches are clear of tha cams.
7. Select Neutral and ensurz that the right-hand pair of
switch plungers are correctly depressed and that the
Reverse micro-switch is clear of the cam.
B. Switch off the ignition and fit the cail iow tension
cabie.
9. Remave the aciuator from the car and fit the casing
side cover, painting both sides of the new gasket
provided with a suitable jointing cempeund. Fit the
actuator to the transmission, connecting the foom plugs
and the actuator linkage,

Gearchange electric actuator — To assemble

1. Fit the main output shaft bearing into the actuator
casing. The bearing should be fitted such that it is
shightiy 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 wormshatt ensuring they are
lubrricated with Retinax A grease. These should be a
push fit.

5. Assembie the wormshaft and bearings into the
actuator case. The bearings must be a push fit in the
casing bores; on no account should they requirs a

Cable connections
Red/light green to motor
- Blue/light green 1o motor
Red to relay
Black/brown to loom
Black/red to loom
Black/blue to loom
Black/green to loom
Black/yellow 10 loom
Black /white to loom
Black to esrth terminal
Red/yvellow to relay

Fig. T5-4
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Fig. T5-5

Adjustment of micro-switches
1 Cam

2 Gap 051 mm (0.020 in)

3 Micro-switch

hammer load to assemble them.

B. Adjust the end-float of the wormshatt 1o between
0,008 mm and 0,012 mm {0.002 in and 0.005 in} using
a suitabie washer, Fit the circiip. Check the end-float on
the end of the shaft using a dial indicator gauge [see fig.
T5-2).
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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. Fir the nylon gear onto the output shaft using four
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 carners 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 injtial tightening as
the nylon tends to settle slightly after the initial com-
pression.

Note

It is essential that the slip ring runs trug to the main out-
put shaft.

i B |
| o
34 2| 12| 1
5il4 141113
| 71|16 16|15
= —=
|9l 8 g'.':|

Fig. T5-6 Loom plug connections

A
1 Brown/black
2 Black/red
3 Black/brown
4 Black/green
5 Black/blue
§ Black/white
7 Black/yellow
8 Black
S Black/slate
B
10 Green/black
11 Not used
12 Light green/green
13 Green/blue
14 White/brown
15  White/yetlow
16 White/red
17 Brown/slate
18 Blue/brown

11. 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 onta the outside of the shaft
and then fit the circlip.

Note

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 fiat
side of the ‘D’ on the shaft is uppermost.

15. Fit the rubber gaiter to the outside of the casing and
over the shaft. Then fit a bronze washer, connecting
shaft, securing setscrew, and washer,

16. Fit the nylon coupling onto the driving dog of the
wormshaft.

17. Seat the ‘O’ ring in its groove in the actuator casing
and pass the motor feed wires through the hole in the
casing. Mate the nylon coupling on the wormshaft with
the motor shatt and hold the motor in position,

18. Fit the three mounting setscrews and washers and
tighten evenly. Check that the wormshaft can be rotated
easity. §

19. Fit the sealing gasket and outiet elbow to the cable
exit of the casing; secure with nuts and spring washers.
20). Feed the loom cables through the actuator ¢asing
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 ioom through the
conduit and eibow; push the conduit over the cable exit
connection of the casing and the conduit elbow, secure
both ends with spring ¢lips. Remove the tape from the
cable ends; connect the cables into the plugs {see fig.
To-6). .,

22. At the inside of the actuator casing fit a tie wrap to
the Joom at the cable exit. This should be passed through
the centre of the loom and then wrapped around the
loom 1% times and fixed 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 1o avoid a foul
between the wires and maotor shafi.

24. lL.ozsely fit the contact plate assembly into the
casing, taking care not 10 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 ship ring
through the elongated hoie in the contact plate, and
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Fig. T5-7 Gearchange actuator motor

ensure that there is 2 minimum of 1,27 mm (0.050 in)
between adjacent contacts. Also, ensure that there is
approximately 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
longest connections on the contact base, progressing to
the sharter wires and then finaliy the micro-switches,
suppressor, and motor terminations {see figs. T5-3 and
Th-4}.

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 gver the motor. A smear of
grease inside the leading edge of the boot assists the
fitting. Retain the boot onto the motor using a wire clip,
which, while needing reasonable tightening should not
be allowed to cut inta the rubber.

Gearchange actuator motor ~ To dismantle

1. Tap out the driving pin from the driving shaft (see
fig. T6-7).

2. Unscrew and withdraw the two bolts securing the
maotor housing, remove the housing,

3. Remove the armature from the end plate,

Gearchange 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 siots
to remove particles of carbon.

5. Examine the bearing bushes for wear, replace if
necessary.

6. Examine the armature shatt for wear on the bearing
diameter.

Gearchange actuator motor — To assemble

Assembie the actuator motor {see fig. T5-7) by reversing
the procedure given for dismantling. Test the motor
after assembly, if the current consumption exceeds

7.5 A, the armature has an electrical fault and should be
renewed,

Gearchange electric actuator — To fit

1. Fit the actuator to the rear extension of the trans-
mission.

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. Feed the wiring loom behind the
automatic air conditioning servo unit clips and connect
the electricat plugs.

4. Connect the linkage.

5. Connect the battery,
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Transmission — To remove

1. Drive the car ontg a ramp.

2. Ensure that both front road wheets and one rear
road whee! are suitzbiy chocked 1o prevent the car
moving.

3. ‘Switch on the ignition and select Neuirai posttion
with the gearchange selector lever, This ensures that the
transmission and propelier shaft are no1 locited in the
Park positior.

4, Switch off the ignition and remsve the gesrchange
thermal cut-out from the fuseboard.

8. Disconnect the battery.

6. Jack up the un-chocked rzar roz whes' 12 enzbic
the propetler shaft 1o be rotzted.

7. Diseconneact the propelies shaft &1 ths gezrocon ond

Transmission -
To remove and fit

§. Lower the rear road wheel and suitably chock.

8. Raise the bonnet.

10. Drain the transmission fluid {see Section T2).

11. Remove the gipstick ang filler tube, together with
the vacuum modulator pipe. Blank off the hole in the
sump to prevent any remaining transmission fluid from
running out as the transmission is removed.

12. Disconnect the speedometer eiectronic impulse
tranemitter electrical connections, noting the cable
colours to assist when fitting. Slacken and remove the
transmitter retaining nut and withdraw the transmitter.
13. Disconnect the top gear switch and detent solenoid
electrical connections.

14. Remove the gearchange actuator electrical
cannections {see Section T5]),

Fig. T6-1 Transmission disconnecting points — Right-hand side

1 Filuid drain point
2 Modulazor pipe

3 Transmission oil cooler pipe connections
4 Dipstickffilier tube clip

Jaruan T9%1
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15. Disconnect the operating rod from the side ot the
transmission case.

16. Remove the bolts securing the gearchange actuator
to the rear extension; remove the actuator,

Note .

Operations 14, 15 , and 16, are only required to assist the
handiing of the transmission. .

17. Remove the right-hand front sitencericatalytic
converter and fire shield {if fitted),

18. Remove the front balance/E.G.R. balance pipe (if
fitted}.

19. On cars with a fuel injection system remove the
front section of the exhaust systemn (see Chapter Q).
20. Ox i=ft-hand drive cars remove the throttle linkage
cross-shaft.

2%. Disconnect the two transmission fluid flexible
pipes leading to and trom the heat exchanger situated in
the engine coclant radiator. The pipes should be dis-
connecied where the flexible pipe joins the solid metal
pipe,

Note

There may be a small quantity ¢ transmission fiuid in
the pipes which will drain out when the pipes are dis-

connected therefore, ensure a suitable container is
available.

22. Remove the setscrews which secure the front cover
plate and bell housing bottom cover; remove the plate
and cover.

23. Scribe correlation marks onto the converter and
flexplate. Then, rernove the setscrews which secure the
engine flexplate to the torque converter,

Note

Take care not to damage the flexplate or starter ring
when turning the torque converter to gain access 1o the
SEtSCraws,

24. Using a suitable platform to fit around the trans-
mission sump, suppeort the transmission with the aid of
a troliey jack and extension.

25, Unscrew the setscrews which secure the transmission
to the adapter.

26. Carefully move the transmission towards the rear of
the car until the dowels in the transmission are clear of
the mounting plate.

27. Fit the retaining clamp RH 7952 to prevent the
converter from becoming disengaged from the trans-

mission.
7]

1 Transmission securing setscrews
2 Gearchange actuator connections
3 Top gear switch/detent solenoid connections

Transmission disconnacting points — Left-hand side

4 Electronic impulse transmitter
5 (Coupling flange
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Fig. T6-3 Transmission in holding fixture

Note

The retaining ¢clamp must be used, otherwise the
converter may fall as the transmission is being removed.
28. Lawer the jack until the transmission is clear of the
body, then remove the transmission from beneath the
car.

28. If averhaul work is to be carried out, remove the
retaining ¢lamp and withdraw the converter.

Note

A converter containing oil weighs approximately 23 kg
{50 Ib}.

30. Fit the transmission into the holding fixture

RH 7955 as shown in figure T6-3.

Transmission — To fit

Fit the transmission by reversing the procedure given for
removal, noting the fotlowing.

1. Ensure the mating faces of the transmission and the
mounting plate are ciean and free from damage.

2. Torgue tighten the various nuts, bolts, setscrews,
etc. to the figures guoted in Section T22 and Chapter P.
3. Aliberal coating of Retinax A grease should be
applied al! aver the converter pilot spigot prior to fitting
the converter,

4. Rotate the converter until the correlation marks
{scribed on during removal) are aligned and then fit the
setscrews. Do not lever on the starter ring when rotating
the converter,

5. If a new transmission is being fitted, the heavy spot
marked on the rear face of the flexplate by a radial line
of either white or yellow paint must be positioned as
close as possible to the light spot (white letter L} on the
converter.

6. After compietion of the fitting operation, fill the
transmission with fluid {see Section T2).

7. Finaliy, road test the car for satisfactory operation.

October 1987
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The torque converter serves Two pnimary tunctions. it
acts as a fluid coupling to transmit engine torque
smoothly to the transmussion. [t aiso multiplies the
engine torgue when additional performance is
required.

The torque converter comprises three basic
elerments: 2 pump z turbine. and a stator {seg
fig. T7-17).

The converter cover 15 welded to the pump to seal
ali three members i an oil filled housing. '

On Turbocharged cars, the vanes are weided to the
outer casing and the converer 1o flexplate securing lugs
are more positively secured for added strength.

On 1985 mode! year Turbocharged cars and
onwards. a8 modified torque converter is introduced
together with an improvec pant throntle downshift (3-2).
The new torgue converter can be fitted to pre 1985
turbo {RT) transmissions, providing the new control
valve unit is also fitted.

Note
Mocdihied turbe torgue conve-ters must never be fitted
10 non-turbochargec cars.

Amr engine driven flexpiate botts directiy onto the
converter cover n in-ee places [six places on Turbo
charged cars), 50 1h2t the CoOverer pump s
mechamcaliv connected 1o tne engme and turns
whenever tne enging rotales.

wWhen the engine 1s runming and the converter
pump 1s rowating, o 1s picked up ai the centre of the
pump and discharged at the nim, between the pump
blades.

The pump sheii and bizoes are designed so that
the oil leaves the pump rotating clockwise, towards the
turbine blages. As the oil strikes the turbine blades, it
causes the turbine 10 rotate

When the engine 15 dbng, the converter pump
rotates siowly and tne force of oil is not sufficient 1o
rotate the turbine with any efficiency. This situation
enablas the car to stand n gear with the engine idling,
As the engine throtlie 15 opened, the pump speed
increases and the force of on siriking the turbine causes
it to transmit torque 1o the gear tran. After the oit has
imparted ns force 10 the turbine, the ol iollows the
contgur of the turbine shell and blades. leaving the
centre of the turbine. and rotating ant-clockwise.

Because the turbine member has absorbed the
force required to reverse the direction of the clockwise
rotating oil 1 now has greater torgue than 1s being
delvered bv the epaine.

To prevent the antrclockwise soinmng oil fram
striking the pump diades a: an angle that wouid hinder
its rotation. a stato: assembiy s iterposed between the

Torque converter

Fig. T7-1 Torgque converter
1 Turbine
2 Siator
3 Pump
4  Converter cover

pump and the turbine. The purpose of the stator 1s 1o
redirect the oil returning from the turpine so that its
direction 15 altered to suit that of the pump.

The energy of the oil 1s then used 10 assist the
engine in turreng the pump. This increases the force of
the oit driving the turbine and as a result, muttiplies the
torque.

The force of the oil flowsng from the turbine to the
stator blages tends to rotate the stator ant-ciockwise.
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 od
flows clockwise against the rear side of the stator vanes.
If 1he stator was fixed. the flow of the oit would be
impeded. but the clutch allows the stator to rotate on s
shaft. Once the stator becomes inactive there 1S nO
further torque multiphcaton and the convener funclions
as a fluid coupling at a ratio of 1:1.

&pn "9EC
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Torque converter — To remove

1. Remove the transmission as described in Section
T6.

Note

Do not forget to tit the converter hoiding clamp RH
7952 otherwise the converter may fall when the
transmission is removed. : :

2. Position 2 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 canverter and oil weigh approximately 23 kg {50
th). Therefore, care should be taken when removing
the converter to ensure that it-is not dropped or
damaged.

Torqgue converter - To inspect

After removing the torque converter from the
transmission visually inspect as follows.

1. Examine the converter for signs of damage.

2. Examine the neck of the converter for wear.

3. Examine the pump drive siots for wear.

_ For @ more detailed procedure of inspaction refer
to Section T21 — 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. Fithe converter holding clamp RH 7952,

Apnl 1985
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Loss of Torque at Low Engine Speed

On high-mileage vehicles under regular city use, it may occur that there is a sudden and permanent loss of torque
by a factor of two on start-off. This is usually accompanied by a rattling noise from the region of the torque
converter. In this circumstance, the cause is often due to the collapse of the one-way stator sprag clutch within
the torque converter. [f this is the case, either a service exchange torque converter must be fitted or the fitted
torque converter rebuilt. In each case, the torque converter’s input neck should be replaced if there is any
noticeable wear groove whatsoever. A new front pump oil seal should be fitted at the same time. Whilst the
vehicle may continue to drive in the defective mode, the transmission will be subject to fluid overheating and to
mechanical damage by broken sprag clutch debris.

Transmission Leaks from the Bellhousing

On high-mileage vehicles, it has may occur that there is transmission fluid leakage from beneath the bellhousing.
In this circumstance, the cause is often due to the failure of the front pump oil seal. In such cases, the torque
converter should be removed, the seal replaced, and the torque converter input neck should be replaced if there
is any noticeable wear groove whatsoever. In this situation, it is also advisable to renovate the torque converter,
fitting a new one-way stator sprag clutch.

TSD 4400
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The vacuum moduiator is secured to the right-hand side
of the transmission case and is connected by a pipe 1o
the engine induction system. The modulator consists of
a metal case which encloses an evacuated metal beliows,
a diaphragm and two springs. These components are
arranged 5o that when fitted, the beliows 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
madulator pressure,

To reduce the effect of altitude on shift points, the
sffective area of the diaphragm is different than that of
the bellows, Atmospheric pressurg acts on the resuiting
differsntial arez 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 import-
ance to ensure that the correct parts are fitted to a trans-
mission should replacement parts be required,

To identify the modulator check the prefix letters
of the transmission i.e. RR, RR-A, RT, or RC.

Blue modulator — RT and RR transmissions
Cars other than those confarming to an Australian,

Vacuum modulator and valve

Japanese, or North American specification.

Black modulator —~ RR-A transmissions
Cars conforming to an Australian specification,

Brown modulator = RC transmissions
Cars conforming to a Japanese ar North American
specification.

A restrictor is fitted at the bortom of the modulator
pipe and an error in assembly at this point could result
in a blocked signal line especiaily on cars fitted with full
emission control systems.

0On Turbocharged cars, a ‘T’ 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 valve opens and altows pressure relief
into the compressor side of the turbocharger.

Modulator pressure is directed to the 1-2 regulator
valve which reduces it proportionally. This tends to hold
the -2 shift vaive in the closed or down-change position.
Modulater pressure is directed also 1o the 2-3 medulator
valve 1o apply a variable pressure proportional to

Fig. T8-1

Vacuum modulator and valve showing modulator pressurs

1 Vacuum modulator 6 Drive oit 10 2-3 modulator vaive
2 Modulator vaive 7 1-2 detent valve 11 2-3valve
3 Modulator oil 8 Regulator vaive 12 Lineoil
4 Governor oil 9 Modulator oil 13 Vacuum connection
5 1.2 valve

B Drive or Line oil B Goverror ol ] Modulator oil

‘Septembaer 1982
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The vacuum modulator is secured 1o the right-hand side
of the transmission case and is connected by a pipe 10
the engine induction system. The modulatar consists of
a metai 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
mocdulator 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
differentizl area to reduce modulator pressure.

The vacuum maodulator fitted to a transmission can
vary dependent upon 'modet year' and original build
specification of the car, It is therefore, of utmost import-
ance to ensure that the correct parts are fitted to a trans-
mission should replacement parts be required.

To identify the modulator check the prefix letters
of the transmission i.e. RR, RR-A, RT, or RC.

Blue modutator — RT and RR transmissions
Cars other than those conforming to an Australian,

Vacuum modulator and valve

Japanese, or North American specification.

Black modualator — RR-A transmissions
Cars conforming to an Australisn specification.

Brown modulstor — RC transmissions
Cars conforming to a Japanese or North American
specification.

A restrictor is fitted at the bottom of the modulator
pipe and an error in assembly at this point couid result
in a blocked signal line especially on cars fitted with full
emission control systems.

On Turbocharged cars, a ‘T’ piece and 2 one-way
valde are ysed in the vacuum modulator line 1o prevent
pressure build-up. With normal vacuum the system works
as other modutator systems, but, when pressure builds-
up, the one-way valve opens and aliows pressure relief
into the compressor side of the turbocharger.

Modulator pressure is directed to the 1.2 regulator
valve which reduces it proportionaliy. This tends 1o hold
the 1-2 shift valve in the closed or down-change pasition.
Moduiator pressure is directed also to the 2-3 modulator
valve to apply 2 variable pressure proportional to

Wi ey B

| E PR B

13 12
Fig. TB-1  Vacuum modulator and valve showing modulator pressure
1 Vacuum modulator & Drive oil 10 2-3 modulator valve
2 Modutator valve 7 1.2 detent valve 11 2-3valve
3 Modutator ail 8 Regulator vaive 12 Line oil
4 Goavernor oif 9 Modulator oil 13  Vacuum connection
5 1.2 valve
Drive or Line oil I Governoroil C: Moadulator oil

Septemper 382
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Vacuum modulator and valve showing line
pressure control

Pump assembly

Boost valve

Regulator valve

Converter passage

Line oil

Modulator ail

Governor oil

Modulatar valve

Vacuum modulator assernbly
Intake oil

Vacuum connection
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R

Line oil

| i Modulator oil
=

Governor oil intake oil

fi

modulator pressure. This 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

road speeds with heavy throttle application (see fig. TB-1).

Main line oil pressure is controlled in Drive range so
that it will vary with torque input to the transmission.
Since torgue 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 1orque or converter
ratio {see fig. T8-2),

To regulate modulator pressure {and in turn tine
pressure), with the torque converter ratio (which

Vacuum modulator and vacuum pips
1 Fluid drain point

2  Vacuum modulater

3 Vacuum pipe

decreases as car speed increases}, governor prassure is
directed to the modulator vaive to redure modulator
pressure with increases in car speed, In this way, line
pressure is regulated to vary with torgque input 1o the
transmissior: for smooth changes with sufficient capacity
for both heavy and light acceieration.

Vacuum modulator and valve — To remove

The vacuum modulator can be removed from the trans-
mission without removing the transmission from the car.
The foilowing instructions apply whether or not the
transmission has been removed.

t. 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. T8-3).

3. Remove the setserew and retainer which secure the
modulator 10 the transmission.

4. Remove the modulator and ‘Q’ ring; discard the ‘Q’
ring.

5. Remocve the modulator valve from the transmission
case.

Vacuum modulator and valve — To inspect

1. Exarnine the vacuum modulator for signs of distor-
tion.

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 modulator valve for scores ar damage.
8, Ensure that the valve will move freely in its bore in
the case.

6. Examine the modulator for damaged beliows. The
modulator plunger is under approxirmately 71 N {16 Ibf)
pressure. [f the bellows are damaged, very little pressure
will be applied to the plunger,

Vacuum modulator and valve — To fit

1. Fit the valve into the bore in the case with the stem
outward.

2. Fita new ‘O’ ring to the modulator.

Sepember 1982
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3. Fit the modulator to the case with the vacuum pipe
connection toward the front of the car, ’

4. Fit the retainer together with the retaining setscrew
and torque tighten (see Section T22).

6. Connect the vacuum pipe, ensuring that the restrictor
is fitted.

September 1982
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3. Fit the modulator to the case with the vacuum pips
connection toward the frant of the car. _

4. Fit the retainer together with the retaining setscraw
and torque tighten {see Section T22).

§. Connect the vacuum pips, ensuring that the restrictor
is fitted, -

SeptaTiber 1982
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The governor assembly (see fig. TS-1) fits into the rear
of the transmission casing on the right-hand side. The
car speed signal for the gear changes is supplied by
the gavernor, which is driven by a gear on the
transrmission 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 1984 model year Mulsanne Turbe cars and
cnwards, the governor springs and weights have been
uprated. These governor assemblies are only inter-
changeable with "European’ specification transmissions
{e.g. RR and RT}.

Slight changes in output shaft rev/min 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/min
increase. As the prnimary weights move out at higher
car speeds they reach a stop and no longer become
effective. From this point. the secondary weights and
springs only are useg to apply pressure on the
governor valve.

Drive oti pressure is fed 10 the governor where it
is regulated by the governor and gives an oil pressure
that is proportionat to car road speed.

To initrate the gear change from first to second.
governor oil pressure is directed to the end of the 1-2
shift valve where it acts against spring pressure which
is holding the valve in the dowrchange [closed)
position (see fig. T9-2).

As the road speed of the car and subsequently
the governor oil pressure increases sutficiently to
overcome the spning resistance, the 1-2 shift valve
train moves, allowing drive ail to fiow into the
intermedsate clutch passage and through an orifice to
apply the intermed:ate 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
transmigsion 1o change into third gear when govemnor
pressure overcomes the 2-3 shift valve spring
pressure.

Governor pressure is directed also 1o the
modulater valve 10 regulate modulator pressure as
described in Section T8.

Governor lubnecation is provided by a flat in the
governor sieeve which ailows oil to pass to the moving
parts of the governor.

Governor assembly

Governor assembly
1 Driven gear

2 Drive oil

3 Governor oil

4 Primary weight
5 Spring

6 Valve

7 Secondary weight

Bl Governoroil.

Drive oil

T

Fig. T9-2 Governor oil acting on the 1-2 shift valve
Intermediate clutch

1-2 valve

1-2 detent valve

Regulator valve

Drive and | ntermediate clutch oil

‘ I-h(dl\)-i

Governor oil

May 1584
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Governor assembly — To remove

The governor assemnbly can be removed from the trans-
mission whether the transmission is fitted to the car or
not.

1. Position a drip tray beneath the governor cover plate.

v
&
/,
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Governor assembly — exploded
Spring retainer {secondary weight)
Woeight (primary)

Spring

Gear retaining pin

Driven gear

Spring

Weight {primary)

Spring retainer {secondary weight}
Sleeve and carrier assembiy

Valve

Thrust cap

Retaining pins

- .
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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. T9-3).

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

Theretfore, if difficulties are experienced when
rernoving the governor assembly, withdraw the pipes
approximately 3,17 mm {0.125 in).

Governor assembily — To dismantle

All the governor assembly components, with the excep-
tion of the driven gear, are selectively assembled and

each assembly is calibrated, Therefore, it is recornmended
that if the governor assembly becomes unserviceabie, it
be renewed as an assembly. If the driven gear is damaged,
it can be renewed separately.

It is necessary to dismantie the governor assembly in
order to renew the driven gear. Dismantling may be
necessary also to thoroughly clean the governor should
dirt cause it 10 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. T9-4). The weights are interchangeable
and need not be marked for identification.

3. Carefully remove the governor valve from the sleeve,

Governor assembly — Ta inspect

1. Wash all the components in ciean paraffin, then dry
them with compressed air.

2. Examine the governor sleeve for scores or burrs,

3. Ensure that the governor sieeve will slide freely into
its bore in the transmission casing.

4. Examine the valve for scores and burrs.

5. Ensure that the vaive will slide freely in the govenor
steeve bore.

6. Examine the driven gear for damage. Ensure that the
gear is secure on the shaft.

7. Examine the springs for damage or distortion.

B. Ensure that the weights operate freely in their
retainers,

9. Hold the governor as shown in figures T9-5 and
T9-6. Then, check that there is 8 minimum of 0,51 mm
{0.020 inj at the inlet and exhaust openings,

Governor driven gear — To renew

1. Drive out the gear retaining pin using a hammer and
drift {see fig, T9-7). ;

2. Support the governor sleeve on two 2,77 mm
{0.109 in) thick plates insertad in the exhaust slots in
the sleeve,

3. Position the piates 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,
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Section T9

Fig. T9-5 Check valve opening (inlet)
1 0,51 mm (0.020 in} feeler gauge

8

Fig. T9-6 Check valve apening {exhaust)
1 0,51 mm {0.020 in} feeler gauge

Note

Ensure that the new gear is the correct one for the trans-
mission casing in which it is to be fitted.

5. Support the governor sleeve on the two 2,77 mm
{0.109 in) plates.

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 swarf which may have shaved
off the gear hub, then, press the gear down until it abuts
the sieeve.

B. Mark the position of a new hole on the sleeve at 80°

Fig. T9-7 Removing governor driven gear retaining pin

to the original hole, then using a drill of 3,17 mm
{0.125 in) diameter, drill a new hole through the sieeve
and gear.

9. Fit the gear retaining pin,

10. Thoroughly wash the gear and sieeve assembly in
clean paraffin and dry with compressed air.

Governor assembly — To assemble

1. Lightly oil the valve then fit it into the governior
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 sieeve,

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 checic that the valve moves freely in the
sleeve bore.

Governor assembly — To fit

1. Lightly lubricate the governor sieeve and gear then
fit the governor assembly into the transmission case.

2. Fit the cover, together with a new gasket.

3. Fit the four setscrews and torgue tighten {see
Section T22).

4. When installing the governor assembly ensure that 2
dearance of approximately 5,35 mm {0.250 in} is main-
tained between the governar pipes and transmission
case, at a point 25,40 mm {1 in} from tha right-angle
bend of the pipes.
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Section T10
T101

The speedometer drive is secured to the lefi-hand side
of the transmission main casing by a setscrew and
retainet. 11 is driven by a gear on the transmission
output shaft at a ratio of 43:19. The driven gear has
43 teeth and is colour coded purple for identification
purposes.

. On Mulsanne Turbo cars, the speedometer driven
gear is altered to suit the 13735 axle ratio. Therefare,
the speedometer ratio changes to 38:19. The driven
gear has 38 teeth and is blue in colour.

On Bentley Turbo R cars fitted with Pirelli
P7 275/55 VR15 tyres, the speedometer driven gear
has 39 teeth and is brown in colour, Howaever, if any
larger radius tyres are fitted, the brown gear must
be re‘placad by & blue one having 38 teeth.

On cars produced from 1984 and onwards, the
aluminium speedometer gdrive is replaced by a piastic
assembly as shown in figure T10-2. This assembly is
interchangeable with the ariginai type provided that
the speedometer transmitter is also changed.

Speedometar drive - To remove

1. Slacken and withdraw the hexagon nut securing
the electronic impulse transmitter to the speedometer
drive assembty.

2. Remove the setscrew and retainer; then withdraw
the speedometer drive. Discard the Q' ring.

Speedometer drive - To dismantle (see fig. T10-1)
7. Heold the gear between soft jaws in a vice.

2. Remove the split pin. Then, remove the nut and
washer securing the gear to the drive-shaft.

3. Tap the gear off the shaft using a2 soft-headed
mallet.

4. Utilizing the two machined flats on the oil seal
housing, hold the housing between soft jaws in a vice.
Then, unsecrew the two halves of the assemblv,

5. Withdraw the drive-shaft.

Speadometer drive - To inspect (see fig. T10-1)
1. Woash alf the dismantled parts in clean paraffin,
2. Examine the gear teeth for damage or excessive
WEAr.

3. Examine the squared end of the shaft for cracking.

4. Examine the threads on the oil seal retainer for
damage.

5. f the oil seal is 10 be renewed it should be
pressed out of the housing using a suitable drift.

6. Examine the drive-shaft for burrs or sharp edges
which may damage the il seal during assembly.

Speedomaeter drive - To assemble (see fig. T10-1}
To assemble the speedometer drive, reverse the

Speedometer drive

Fig. T10-1 Speedometer drive Cars produced prior
10 1984

¥27

Fi“g. T10-2 Speedometer drive Cars produced from
1884 and onwards

procedure given for dismantiing noting the foflowing.
1. Torque tighten the castellated nut to the figures
guoted in Chapter P: then tighten the nut to the
nearest split pin hole.

2. Fit a new split pin.

3. Lightly lubricate the drive-shaft before passing
through the oil seal.

4, Ensure that the body and the seal housing are
screwed tightly togethet,

5. Check the drive-shaft end-float: there should be a
minimum of 0,38 mm {0.015 n).

Spesdometer drive - To fit

1. Fit a new 'O’ ring 10 the groove n the
speedometer drive housing.

2. Lightly lubncate the "0’ ring to ease the fitting of
the speedorneter drive; fit the drive 1o the case.

Apnl 1985
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3. Fit the retainer and setscrew. Torque tighten to
the figures quoted in Section T22.
4. Connect the electronic impulse transmitter.

Apit 1285
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Section T11
T11

Sump — To remave

Transmission fitted in the car

1. Position the car on a ramp and raise to & suitable
working height.

2. Place a ciean container with @ minimum capacity of
3 titres {5 Imp pt, 6 US pt} under the sieeve nut which
secures the dipstick fiiler tube to the side of the sump.
3. Withdraw the transmission dipstick. Slacxen the
setscrew securing the filler tube clip to the cyiinder
head.

4. Release the nut securing the dipstick filler tube;
withdraw the filler tube and move to one side, draining
the fluid into the container.

5. Remove the setscrews securing the sump,

6. Remove the sump and discard the gasker.

7. Drain the remainder of the fluid from the sump.

8. Clean the sump with paratfin and dry with
compressed air.

Transmission removed from the car

1. Position the transmission in the holding fixture
RH 7955 with the sump upwards.

2. Carry out Operztions 5 10 8 inciusive as described
with the transmission fitted in the car.

Sump — To fit

To fit the sump reverse the procedure given for removal
noting the foliowing.

1. Ensure a new gasket is fitted.

2. Torque tighten the setscrews to the figures quoted
in Section T22.

3. When filling the transmission with fluid refer to
Section T2.

Note

The amount af fluid added depends on whether the
intake strainer has been removed.

{ntake strainer — To remove

1. Remave the sump.

2. Unscrew and remave the stepped bolt securing the
intake strainer to the vaive body assembly.

3. Remove the intake strainer assembiy.

4. Discard the intake strainer ang the ‘0O’ ring from the

intzke pipe.

Intake strainer — To fit

1. Fita new ‘O’ ring onto the intake pipe. Lubricate
the ‘0’ ring with transmission fluid,

2. Ensure a new rubber sesl is fitted to the bore in the
réw intake strainer, then fit the intake pipe into the
strainer.

3. Fit the strainer assembly into the transmission case;
secure with the stepped balt, Torque tighten to the

Sump and intake strainer

Fig. T11-1 Removing intake pipe and strainer assembly
1 Sirainer assembly
2 Intake pipe with 'O ring
3 Location tabs

figures quoted in Section T22.
4. Fit the sump and fil! with fluid, When filling the
transmission with flu:d refer to Section T2.

October 1987
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Section T19
T19-5

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 or sealing rings onto the centre
support i

Gear unit - To dismantle {see fig. T19-8}

1. Remaove the centre support to sun gear races and
thrust bearing. The outer race may have been removed
with the centre support.

2. Remave the sun gear from the output carrier
assembly.

3. Remove the reaction carrier to putput carrier
thrust washer and front internai gear ring.

4. Invert the gear unit on the bench so that the
mainshaft is pointing downwards.

5. Remave the snap ring which retains the output
shaft in the output carrier; remove the output shaft.

6. Remave the thrust bearing and races from the
rear internal gear.

7. Withdraw the rear internal gear and mainshaft
from the output carrier; temave the thrust bearing and
races from the inng- face of the rear interna! gear.

8. Remove the snap ring ‘rom the eng of the
mainshaft, then rermgve the rear internal gear.

Output shaft - To inspect

1. Wash the output shaft in clean paraffin. then dry
with compressed ar”.

2. Examine the bushing for wear.

3. Examine the bearing and thrust washer faces for
damage.

4. Examine the governor crive gear for rough or
damaged teeth.
5. Examine the spiines for damage.

Fig. T19-5 Removing and fitting the intermediate
clutch piston snap ring
1 Snap nng
2 Spring retainer

6. Examine the drive lugs for damage.

7. Examine the speedometer drive gear for rough or
damaged teeth. If 3 gear is badly wom or damaged, it
can be renewed as follows,

Speadometer drive gsar - To remove

It should be noted that a nylon speedometer drive gear
is instalied only at the factory. All replacement drive
gears are manufactured from steel

1. If a nylon gear is fitted to the shatt, depress the
retaining clip and slide the gear off the output shaft
(see fig. T19-9).

Fig. T19-6 Centre support bush
A Correctiy firted
B incorrectly fitted

ks A

Fig. T19-7 Fitting the intermadiste clutch piston
1 Intermediate clutch piston
2 QGuide sleeve
3 Centre support

Mav 1984
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2. K a stesl gear is fitted to the shaft, install the
speedometer drive gear removal toois (J-21427 and
J-9578} (see fig. T19-10).

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

Remove the tools and the gear frum the shaft,

Speadometer drive gear - To fit

1. To 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 gaar, 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
measures 281,31 mm {11.4689 in) {see fig. T19-11].

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 internal gear and sun geer - 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 carrier assembiy 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

22 21

Fig. T19-8 Gear unit

1 Main shaft 89 Snapring 17 Reaction carrier assembly
2 |/D flanged race 10 Speedometer drive gear 18 Sun gear

3 Thrust bearing 11 Thrust washer 1S Sun gear shafi

4 0Q/D flanged race 12 Output shaft 20 L/D flanged race

5 Rear internal gear 13 Snap ring 21 Thrust bearing -

& 1/D flanged race 14 Qutput carrier assembly 22 I/D flanged race

7 Thrust bearing 18 Thrust washer

B 0O/D flanged race 16 Front internal gear ring
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Section T19
T18-7

a feeler gauge (see fig. T19-12). The end-float should
be between 0,23 mm and 0,61 mm {0.008 in and
0.024 in).

5. Examine the parking pawi lugs for cracks or
damage.

6. Examine the splines which drive the output shaft
for damage.

7.  Examine the front internai gefar ring for flaking or
cracks.

Aeaction carrier assembly - To inspect

1. Examine the surface on which the rear band
applies, for signs of burning or sconng.

2. Examine the roller outer race for scoring ot 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 carners rnust be renewed,

5. Examine the pinion gears for damage. rough
bearings. or excessive side movement,

6. Check the pinion end-float. 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. Usinga 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 rermove any metal
from the carrier as this will weaken the component
and couid resuit in a cracked carrier.

ShAT A S L TR

E .

g
u

Fig. T19-8 Removing & nylon spesdometer drive
gear

Nyion gear

2 Retaming chp o

—

3. Using a tapered punch, drive or press the pinions
out of the carrier.
4, Remove the punch, gears, thrust washers, and
needie 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. FEit a bronze and a steel thrust washer on each
side of the pinion gear, with 8 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 fitted on the thrust side, but
two steel washers may be fitted on the non-thrust

Fig. T19-10 Removing a stesl spssdometer drive
gear

{J-9578}

2 Removal bolts

3 (J-21427)

—
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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. T19-13).
This is essential on RT 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.

11. Secure the punch to be used for staking the pins
in a bench vice, so that it 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 oppasite end of the pin in three
places {see fig. T19-14).

Note

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

13. Repeat the procedure for the remaining pins.

Roller elutch - To inspect

1. Wash the assembly in clean paraffin, then dry
with compressed air.

2. Examine the roller clutch for damaged roliers or
springs.

3. Examine the roller cage for damage.

Fig. T19-11 .
1 Speedometer driving gear
2 Govemnor driving gear
A 281,30 mm (11.469in)

Output shaft

Fig. T19-12

Checking the output carrier pinion
and-fioat

1 0,23 mmto 0,61 mm {0.009 in to
0.024 in}

i ;@ L

]

Fig. T18-13 Planet pinion gear
Pinion pin

Steel washer

Steel washer
Bronze washer
Planet pinion

Bronze washer

S EWN -
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T19-9

intermadiate clutch plates and rear band - To
inspect ;

1. Examine the condition of the composition faced
and steel plates.Do not diagnose a composition drive
plate by calour. "

2. Dry composition faced plates with compressed air
and inspect the composition face for.

a Pitting and flaking.

b. Woear.

¢,  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, If
severe heat spot discolouration or surface scuffing is
indicated, the plates must be replaced.
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 lug.
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 assamble

1. Ensure that ali pants are clean. Lightly lubricate
with cigan transmission fluid all bushes, journals,
gears, bearings, etc.

2. Fit the rear imternal gear onto the mainshaft; fit
the circlip.

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. T19-15).

Fig. T19-14 Staking a pinion pin
1 Chisel

Fig. T19-15 Fitting the races and thrust bearing to
the inner face of the rear internal gear
1 0O/0 flanged race
2 Thrust bearing
3 /D flanged race

Fig. T19-16 Fitting the racss and thrust bearing
to the outer face of the resr intermnal
gear '

1 O/D flanged race
2 Thrust bearing
3 L/D fianged race
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i

e

Fig. T18-17 Fitting the reaction carrier to the

output carrier

Fig. T19-18

—

Fitting the races and thrust bearing to
the sun gear

Thrust bearing

/D flanged race

L/D flanged race

4. Fit the large diameter race first with the outer
flange uppermost.

5. Fit the thrust bearing into the race.

6. Fit the smaller diametar race over the bearing wnh
the inner flange towards the bearing.

7. Ensure that the pinion gears are adequately
lubricated then fit the output carrier onto the mainshaft
s0 that the pinion gears mesh with the rear intemnal gear,
B. 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
smaar of petroleurm jelly. The small diameter

{flanged L/D) race must be fitted first with the flange
uppermost (see fig. T18-16).

10. Fit the thrust bearing into the race.

11. Fit the large diameter (flanged O/D) race against
the bearing with the flange cup over the bearing.

12. Fit the output shaft into the output carrier and fit
the circlip.

13. Smear the output shaft 10 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 carrier to 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.

Naote

The factory built transmissions use a non-rnetal
washer, however.the service replacement thrust
washer is metal.

16, Fit the sun gear; ensure that the end with the
chamfered inside diameter faces downwards.

17. Fit the gear ring over the output carrier.

18. Fit the sun gear shaft with the longest splined end
first.

Fig. T19-19 Fitting a roller to tha rolier ciuteh
cage
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T19-11

19. Ensure that the reaction carrier pinion gears are
adequately lubricated, then fit the reaction carrier onto
the output carrier as shown in figure T19-17. Mesh
the pinion gears with the front internal gear.

Note ,

When 3 new output carrier and “or reaction carrier is
being instalted 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 jelly and fit as follows {see
fig. T19-18).

a. The large outer diameter race, with the centre
flange up, over the sun gear shaft

b.  The thrust bearing onte the large race.

c. Fhe smali diameter race, with the cenmre flange
up.

21, Smear the centre support to reaction carrier thrust
washer with petroleum jelly, then fit the washer into
the recess in the centre support

22. Fit the rollers that may have come out of the rofler
clutch cage, by compressing the energizing spring
with the forefinger and inserting the roller from the
outside {see fig. T19-19].

Nots

Ensure that the energizing springs are not distorted
and that the curved end leaf of the springs are
positioned against the rollers.

23. Fit the spacer ring and roller cluich assembly into
the reaction carrier.

24. Fit the centre support assembly into the roller
clutch (see fig. T19-20}.

s H

Fig. T19-20 Fitting the centre support into tha
reaction carrier {roller clutch)
Centre support

2 Roller clutch

—

Nota
With the reaction carrier heid, the centre suppon
should turn anti-clockwise only.

Intermadiate clutch, gear unit, centre support, and
reaction carrier - To fit -

1. Fit the rear band assembiy into the transmission
case so that the band lugs engage with the anchor
pins {see fig. T19-21).

Fig. T19-21 Fitting the rear band

Fig. T19-22 Locating the cantre support
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2. Inspect the suppart to case spacer for burrs or
raised edges. If necessary, remove the burrs, etc. with
a stone or fine emery cloth, Ensure that the spacer is
clean,

3. Fit the support 1o case spacer against the
shoulder at the bottom of the case splines and the gap
adjacent to the band anchor pin,

Note i

Do not confuse this spacer [1,02 mm {0.040 in} thick
and with both sides flat] with either the centre support
1o case 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 previousiy selected rear unit adjusting
washer {see Section T18} into the slots provided
inside the rear of the transmission case. Retain the
washer with a smear of petroleum jelly.

9. Fit the transmission case into the holding fixture
{if it has been removed). Do not over-tighten the
fixture side pivot pin as this will cause binding when
the gear unit is fitted.

6. Fit the gear unit assembly into the case. Align the
slats. 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. Fit the snap ring into the
transmission case with the bevelied side uppermost
and the fiat side against the cenire support. Position

Fig. T19-23 Fitting the intermediate clutch plates
1 Steel plate :
2 Composition piate
3 Back plate

the {ocation gap adjacent to the front band anchor pin,
8. Fit 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 right as viewed from the fromt of
the transmission and paraliel to the bell housing
mounting face.

9. Apply pressure downward to the tool handle
which will tend to rotate the centre support anti-
ciockwise as viewed from the front 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 T22, using a % in UNC 12 point thin wall,
deep socket [see fig. T19-22).

Note

When using the locating tool, take care not to create
burrg on the case valve baody mounting face.

11. Lubricate the one waved and two flat steel plates
{three fiat steel piates on Mulsanne Turbo cars prior to
1984 model year) also the three composition
intermediate clutch plates with clean transmission
fluid, then fit the ciutch plates. Commence with the
waved steel plate, then fit alternate composition and
flat steel plates {see fig. T19-23).

On Mulsanne Turbo cars prior to 1984 model
year, commence with a flat steel plate, then aiternate
composition and flat steel plates.

12. Fit the intermediate clutch back piate with the
ridge uppermost.

13. Fit the imermediate clutch backing plate to case
snap ring, ensuring that the ring gap is opposite the
band anchor pin. Both sides of this snap ring are tat
and it is 2,36 mm (0.093 in} thick

14. Check the rear unit end-float {see Section T18).
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Section T20
T20-1

The transmission case is an alloy dig casting which
houses the main transmission components. It aiso
forms the bell housing which encloses the torque
COnverter,

The lower inner face of the case 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 points in the case (see .
fig. T20-1).

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

Transmission case — To inspect

1. When the transmission has been completety
dismantled, the case should be thoroughly washed
in clean paraffin, then dried with compressed air.

Transmission case

2. Ensure that alt the oil passages are flushed out.

3. Take care not to create burrs on the ends of the
passages.

Note

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

4. Inspect the case assembly for cracks, internal
porosity or cross channel leaks in the valve body face
passages.

5. Check the retention of the band anchor pins.

6. Inspect ali threaded holes for thread damage.
Note

Stripped threads in bolt holes are repairable with
Heti-coil inserts {see fig. T20-3 and Heli-coll chart}.
7. Inspect the intermediate clutch plate tugs for
damage.

8. Inspect th- snap ring grooves for damage.
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Fig. T20-1 Transmission case oil passages
Reverse

Line

Drive

Modulator

Intermediate clutch cup plug
To cooler

Cooler return

Vent

Pump intake

D0 =~ B A

i

T
:

Fig. T20-2 Firting a new case bush
1 Bush
2 Qil groove in direction shown
3 Stake mark
A 1,02 mm to 1,40 mm (0.040 in
1o 0.055 in}

Decernber 1981
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8. Inspect the bore of the governor assembly for
scratches or scoring,

10. Inspect the moduiator valve bore for scoring or
damage.

11. Inspect the intermediate clutch cup plug for
retention and sealing. Hf necassary, fit a new plug.

External damage

External damage is usually caused by handling, road
hazards, or the converter to flexplate setscrews

becoming loose as a result of incorrect fitting, Therefore,
when external damage is evident as previously

described, fit 2 new case.

internal damage

If internal damage is due to the incorrect installation
of the spacer and/or the snap rings resulting in damage
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 regulater valve system) can also result in
internal damage. If this is the cause, fit 2 new case
and rectify the problem.

tf the case bushing is found to be worn or scored,
fit new bushing (see fig. T20-2}.

Repair procedure for minor case porosity

1. Bring the transmission fluid up to the normal
operating temperature approximately 82°C,

2. Locate the source of the oil leak.

3. Thoroughly clean the area to 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 manufacturer’s instructions, mix
a sufficient amount of epoxy cement, such as IM
Scotch Weld 2216 or equivalent, to carry out the
necessary repair,

Note

Observe the manufacturer’s precautions in handling.
5. While the transmission is still at operating
temperature, apply the epoxy cement to the area
under repair, Ensure that the area is completely
covered.

6. If 3M Scotch Weld 2216 has been used, aliow 1
hour to pass before starting the engine, Equivalent

o

{
]

Fig. T20-3 Heli-coil identification — View of undarside of transmission case
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T20-3

epoxy cements may take longer 1o cure, therefore,

always check the manufacturer's instructions.

7. Finally, bring the transmission fluid ¢p to the

normat operating temperature of approximateiy 82°C
and check the transmission for leaks.

intermediate clutch cup plug — To fit
1. Place the transmission case in the holding
fixture RH 7955 and position it with the front end

facing upwards.

2. Ensure that the intermediate elutch cup plug hole

Heli-coil information for Torque Converter Transmission

Transmission out of car and partialiy or completely dismantied

Location Hale number Drill size Tap size Heli-coil size
Pump to case All 8,33 mm 90 o 1 *16 - 18 STI-NC
{0.328 in} UNC-28
Valve body itw4d 8,33 mm *w-18 *s - 1B STI-NC
10 case {see fig. T20-3) {0.328 in) UNC-2B
Valve body 5and B 6,76 mm Y- 20 % - 20 STI-NC
10 case {see fig. T20-3) {D.266 in} UNC-2B
Converier 10 All 10,30 mm M10-1.5 M10-1.5 x 1%D
flexplaie {0.406 in)
Transmisston in car and partially dismantlted
Location Hole number Drill size Tap size Heli-coil size
Raar extension 240 9,83 mm 1,- 16 >4 - 18 STI-NC
10 case {0.391 in) UNC-2B
Gavernor Al 8,23 mm S -18 %, - 18 STENC
cover to case {0.328 in) UNC.2B
Madulator - 8,33 mm 16 - 18 *ve - 18 STI-NC
retainer 1o case {0.328 in) UNC-28
Speedometer = 6,20 mm ME-1.0 ME-1.0x 2D
driven gear {0244 in}
assemnbly to case |
Qil sump to case Al 8,33 mm hw-18 ‘. - 18 STI-NC
{0.328 in} UNC-28
Rear servo All 833 mm Y - 18 % - 18 STI-NC
cover {0 tase {0.328 in) UNC-2B
Parking lock Al B33 mm Y- 18 Y6 - 1B STE-NC
bracket 1o ¢ase {0.328 in} UNC-2B
Valve body 710 10 8,33 mm Yo - 18 %.. - 18 STI-NC
10 case {see fig. T20-3) (0.328 in} LUNC-2B
Valve body 1 6,76 mm %-20 % - 20 STI-NC
10 case {see fig. T20-3} (0.266 in) UNC-28
Solenoid 12 and 13 6,76 mm %-20 % - 20 STI-NC
| tocase (see fig, T20-3} {0.266 in} UNC-28
TSD 4400
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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 below the

top ot the hole using 2 3,52 mm {.375 in) diameter
rod, approximately 254 mm {10 in ) long.

Note ) )

Ensure that the diameter of the rod is targe enough to
focate an the lip edge of the plug and not the bottom
ot the plug.

3. Stake the plug securely in the case.

Case bushing — To remove

1. Support the case in the holding fixture and
thread the extension handle (J-21465-13) into the
bushirg removal 1ool {J-21465-8}. Using drive handle
{J-8092) remove the hush.

Case bushing — To fit

1, Support the transmission case and using the
adapter {J-21465-9}, on the removal/fitting tool
(J-21465-8), together with the drive handle {J-8092)
and extension {J-21465-13}, press or drive the bush
into the case until between 1,02 mm and 1,40 mm
{0.040 in and 0.055 in) above the selective thrust
washer face (see fig. T20:2).

Note

Ensure that the bushing is fitted with the lubrication
passage facing the front of the transmission case.

2. Stake the bushing i the oil groove using tool
{J-21465-10).

Heli-coils

Always refer to figure T20-3 and the Heli-coil
information chart, for the correct drill and tap sizes,
before commencing any repair waork,

1. Blank off the area around the hole to be heli-
coiled (if passibiel, te contain any small particles

of mezal.

2. Drill out the olg threads and clean any particles
from the hole.

Note

Drill out only to the depth of the original hoie. When
drilting hole No.4 {see fig. T20-3), the drill may go
through 1o the inside of the case; located just behind
this hele are the intermediate clutch spiines. Therefore,
the burrs must be removed from the ctutch spiines,
3. Tap the hole with the Heli<oil tap.

4. Fit the standard insert {STI} Heli-coil.

5. Break off the tang from the bottom of the Heli-coil.

6. Remove any bianks etc. as described in Operation 1
and ensure that all particiss of metal, etc. ars removed.,
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Accurate diagnosis of transmission problems begins with
a thorough understanding of normal transmission
operation. In particular it is essential 1o 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 1o
simplify the diagnosis of defects and should be
performed first.

1. Check the fiuid level.
2. Warm-up the engine and transmission,

Symptom Possible cause

1. Nodrive in Drive range 1
in transmission,

2. Cantrol linkage.

3. Low oil pressure.

4. Contral valve assembly. 4.

5. Forward clutch.

6. Roller clutch assembly. 8.

Incorrect fluid ievel

Fault diagnosis

3. Check the control linkage.

4. Check the kick-down micro-switch,

§. Check the vacuum lines and fittings.

6. Fita pressure gauge and road test the car.
Note

tf possibie, test the car with the customer as a
passenger. It is possible that the congition which the
customer reguires corracting is a normal function of
the transmission, thus, unnecessary work can be
avoided,

Action

1. Top-up as necessary {see Section T2).
Check for external leaks or the vacuum
mcdulator diaphragm leaking.

2. Check and adjust the control jinkage
{see Section T17),

3. (a8} Check the vacuum modulator.

{b} Check for a restricted intake
strainer, a teak at the intake pipe,
grommet, or the ‘0" ring darnaged
or missing.

{c} Check that the oil pump assembly
pressure regulator is not sticking.
Alsp check the pump drive gear tang
has not been damaged by the
converter, .

{d] Check the care for porosity around
the intake bore.

{e} Check the items listed on page T21-13.

Check for the manual vaive being
disconnected from the detent lever.

5. (a] Check the forward clutch apply
piston for cracks, the seals damaged
or missing or the clutch piates burnt
(see page T21-14).

{b) Check the oil seal rings {missing
ot broken) on the pump cover,

{c] Check for s leak in the feed circuit
or the pump to case gasket mis-
positioned or damaged.

{d) Check the ciutch housing cheek ball
is not sticking or missing.

Check the clutch assembly for broken
springs or damaged cage.

Oecemiper 1581
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Symptom Possibla cause Action
1. Nodrive in Drive range 7. Actuator inoperative. 7. {a) Check the thermal cut-out switch on
{continued) the fuseboard.
(b} Check the charge condition of the
battery.
(e} Check the operation of the actuator
{see Section T5).
2. {a}) Nodrivein 1. Incorrect fivid level 1. Top-up as necessary (see Section T2).
Heverse range. in transmission,
{b) Slips in Reverse
range 2. Actuator inoperative. 2. (a) Check the thermal cut-out switch
on the fuseboard.
{b] Check the charge condition of the
battery.
{c} Check the operation of the actuator
{see Section T5).
3. Control linkage. 3. Check and adjust the contro} linkage
{see Section T17).
4. Qil pressure, 4. Check the itemns listed on page T21-13.
5. Control valve assembly, 5. f(a} Check that the valve body/spacer

plate gaskets are not damaged or
incorrectly fitted.

{b] Check that the 2-3 valve train is
not sticking opan {this would also
cause a 1-3 upchange in Drive
range).

{e] Low/Reverse check ball missing
from the case {this will also cause
no overrun braking in Low range).

6. Rear servo and 6. {al Check for a damaged rear piston
accurnulator. seal.
{b} Check for a short band apply pin *
{this may also cause no overrun
braking or stipping in averrun
braking — Low range).

7. Farward clutch, 7. Check that the clutch unit will release
{if it does not release this will also
cause drive in Neutral).

8. Direct clutch. B. (a) Check the outer seal for damage.
{b} Check the clutch plates (if burnt, it
may be caused by the check ball
sticking in the piston).
(c} Check the items listed on page
T21-15,

9. Rear band. 9. Check the band for hurnt or loose
linings, apply pin or anchor pins not
engaged, or the band broken,

3. Drive in Neutral 1. Control linkage. 1. Check and adjust the control linkage
(see Section T17),

2. Forward clutch. 2. [a) Check that the clutch is releasing,
if the ciutch does not release it
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Symptom

3. Drive in Neutral
{continued)

4. Will not hold in Park,

5. No engine braking in
Intermediate range —
Tst gear

6. No engine braking in
Intermediate range —
2nd gear

7. No detent down-changes
Note
Position the car on a
ramp. Switch on ignition,
but do not start engine.

Possible cause

3. Pump assembly.

1. Control finkage.

2. internat parking finkage.

1. Control valve assembly.

2. Rear servo.

3. Rear band.

1. Front servo and
accumulator.

2. Front band.

1. Transmission case
electrical plug.

Action

will also cause no Reverse.
{b) Check the items listed on page
T21-14.

3. Transmission fluid pressure leaking
into the forward clutch apply passage.

1. Check and adjust the control linkage
{see Section T17).

2. (a) Check the parking brake lever and

actuator assembly.

{b} Check the chamfer on the actuator
rod sleeve,

{c] Check the parking paw! {broken or
inoperative),

{d) Check that the parking pawl return
spring is not broken, missing, or
incorrectly hooked.

1. Check the Low-Reverse check ball
(missing from case).

2. {a) Check for a damaged oil seaf 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 rear band assembly
engages correctly on the anchor
pins and/ar servo pin,

1. {a) Check for leaking or broken oil
sealing rings.
{b] Check for scored bores.
{e) Check for a sticking serve piston,

2. {a} Check to ensure that the front band
is not burnt or broken.
ib) Check to ensure that the front band
is engaged correctly on the anchor
pin and/or servo pin.

1. l(a) Disconnect the electrical
connections.

(b} Connect a test lamp to the detent
solenoid terminal of the dis-
connectad wiring loom,

{c) Depress the accelerator fully, from
the normal driving position.

{d} Light off.
incorrectly adjusted or faulty,
micro-switch. Faulty electrical
circuit.

{e} Light on.

Check the operation of the detent
solenoid. |f the solenoid cannot be
heard to operate this may be due to.
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Symptom

7. No detent down-thanges
{continued)

8. Transmission noisy

Possibie cause

2. Control valve assembly.

1. Noise in Park, Neutral,
and all Drive ranges.

2. Noise in First,
Second, and Reverse.

3. Noise during
acceleration
in any gear,

4. Sguesk at low
vehicie speeds.

5. Slight creaking noise,
when accelerating
gently from the
stationary position.

Action
2, (a)
{b}
1. f{a)
(b}
{c)
2. (a)
{b)
3 {a)

{b)

{i) Faulty electrical connection.
{ii} Sticking detent valve train
{ili) Restricted oil passage.

3-2 valve sticking, spring missing or
broken.
Detent valve train sticking.

Check for pump cavitation.

{if Transmission fiuid level low or
high, top-up etc. as necessary
{see Section T2).

(i} Restricted or incorrect strainer
assembly.

(iii) Intake ‘O’ ring damaged or
intake pipe split.

{iv} Porosity at pump face intake
port,

{v} Pump to transmission case
gasket incorrectly fitted,

{vi} Coolant in the transmission
fluid.

Check pump assembiy for.

{i} Defective or damaged gears.

{ii) Drive gear incorrectly
assembied.

{ifi} Crescent interference.

{iv] Seal rings damaged or worn.

Check converter for.

{i} Damage.
{ii) Loose bolts, converter to
flywheel.

{iii) Cracked or broken flexplate.

Check that the transmission does

not contact the body.

Check planetary gear train for.

(i}  Gears or thrust bearings
damaged. Thoroughly clean
thrust bearings and thrust races.
Closely inspect needles and
surfaces for pitting and
roughness.

{ii} Front internal gear ring
damaged.

Check that the transmission fluid
lines to and from the cooler are not
fouling.

Check that the engine mounts are
not lpose or broken.

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

5. Check for the converter pilot spigot
tretting in the crankshaft tail bore
{iubricate the spigot liberally with
Retinax A grease).

= e
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Symptom

8. Transmission noisy

8.

{continued)

1st and 2nd ranges

only (no 2-3 up-change}

10. {a} No 1-2 upchange.

{b} Delayed up-change

Possible cause

6.

Clutch appiication

during.

{a) Nautral to Drive
and/or Park 1o
Drive.

{b} 1-2 up-change in
Intermediate and
Drive ranges.

{c} 2-3 up-change in

Drive range, Neutral
to Reverse and Park

to Reverse.

Converter noise in
Reverse, Drive,

tntermediate and Low

ranges. The noise
level is generally
lower in Park and
Neutral.

Ingorrect vacuum.

Governor system.

Control vaive
assemnbly.

Drirect clutch burnt.

Kick-down
micro-switch,

Detent solenoid.
Incorrect fiuid level
in transmissicn.
Kick-<lown

micro-switch.

Detent solenoid.

Action

{a} Check the condition of the forward
clutch plates,

{b) Check the condition of the
intermediate clutch plates.

{c] Check the condition of the direct
clutch plates.

Check for damaged neadle bearings in
the converter.

Check the items listed on page T21-14,
{incorrect vacuum at modulator).

Check line pressure,

(a) Check for the 2-3 shift valve train
sticking {valves should fall under
their own weight).

{b) Check for damaged, leaking or
incorrectly fitted gaskets between
the control valve unit, oil spacer
plate and case.

{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} Check that the piston check ball is
nat sticking or missing.

Check that the micro-switch is not
sticking closed, causing the soienoid
to be activated all the time.

Check that the solenoid is not sticking
open.

Top-up as necessary {see Section T2).

Check that the micro-switch is nat
sticking closed, causing the solenoid
to be activated all the time.

Check that the solenoid is not sticking
apen,
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Symptom
10. {a) No 1-2 up-change.

{b} Delayed upchange
{continued}

11. Rough 1-2 up-change

Possible cause

4, Governor assembly.

5. Control valve
assambly,

B. Case.

7. Intermediate clutch.

1. Incorrect fiuid fevel
in transmission.

2. Vacuum modulator.

3. 0Oil pressure.

4. Check condition
of engine,

5. Control vaive
assembly.

Action

4, (a)

{b)

{c)

5. f{a)

(b}

{c)

{b)

{c)

7. {a)

(bl

{c)

Check for the governor valve
sticking. -
Check that the driven gear is not
loose, damaged, or wom (also check
the output shaft drive gear, if the
driven gear shows damage).

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

Check that the 1-2 shift valve train
is not sticking closed.

Check that the governor feed
channels are not blocked, leaking,
or the pipes out of position.
Check that the valve body spacer
plate gaskets are not leaking,
damaged or incorrectly fitted.

Check for the intermediate clutch
plug leaking or blown out.

Check for porosity between
channels.

Check that the governor feed
channel is not blocked, the governor
bore scored or worn zllowing a cross
pressure leak,

Check that the clutch piston seals
are not cut, improperly fitted, or
missing. .

Check that the centre support oil
rings are not missing or broken.
Check that the orifice cup plug is
fitted.

1. Top-up as necessary (see Section T2).

2. {a}

{bj

3. {a}

{b)

Check for loose fittings, restrictions
in ling, or the modulator assembly
inoperative,

Check that the mpdulator valve is
not sticking.

Check that the oil pump regulator
or boost vaive has not jammed.
Check for the pump to case gasket
being incorrectty fitted or darnaged.

4. Tune the engine.

5 {a)
{b}

{c)

Check that the 1-2 sccumulator valve
train is not sticking.,

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

Check that the valve body spacer
plate gaskets are not damaged,
incorrectly fitted, or the wrong
gasket fitred,
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Symptom

1. Rough 1-2 up-change
{continued)

12. Slipping 1-2 up-change

Possible cause

6. Casa.

Rear servo
accumulator
assembly.

Intermediate clutch.

Incorrect fluid level
in transmission.

Check condition
of engine.

Vacuum line and
COMpPOoNents.

Line pressure.

Control valve
assermnbly,

Frant accumulator.

Rear accumulator.

O# pump.

Case.

10. Intermediaste clutch.

Action . 55 g

{a) Check the intarmediate clutch ball
{missing or not sealing). -
{b) Check for porosity between channels.

fa} Check the oii 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 servo hore is not
damaged.

{a) Check that oniy one waved plate has
been fitted {not applicable to
Turbocharged cars).

{b} Check that the clutch plates are
not burnt,

Top-up as necessary {see Section T2).

Tune the engine.

Check the vacuum system for response
at the modulator,

{a) Check the oil pressure (it shouid
vary and respond rapidly to quick
changes in throttie openings).

{b] Check the vacuum modulator for
passible failure.

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

{a] Check for the 1-2 accumuliator valve
train sticking.

{b} Check for poraosity in the valve
body or case.

{c) Check the vaive body attaching
bolts for tightness.

Check the oil seal ring {damaged or
missing).

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

{a) Check that the pump to case gasket
is not mispositioned or damaged.

(b} Check that the pressure regulator
valve is not sticking.

{a} Check that the intermediate
clutch plug is not leaking
excessively,

{b) Check for porosity between channels.

10. {a) Check the piston seals {damaged

or missing). Also check ftor burnt
clutch plates.
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Symptom
12. Slipping 1-2 up-change

13. Rough 2-3 up-change

14. Slipping 2-_3 up-change

Possible cause

Incorrect fluid level
in transmission.

Check condition of
engine,

Oit pressure — High.

Front servo
sccumulator or
assembly,

Direct clutch.

Incorrect fluid level
in transmission.

Check condition of
engine.

Qil pressure — Low,

Contro! valve
asembly.

Action

{b} Check the centre support for isaks
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,

(e} Check that the centre support bolt
has seated properly in the case.

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

Top-up as necessary (see Section T2).
Tune the engine.

{a} Check the vacuum modulator
assembly,

{b} Check that the moduiator valve is
not sticking.

{c] Check that the gil pump reguiator
valve and boost valve are operating
correctly.

{a} Check that the accumulator spring
is not missing or broken.

{b} Check that the accumulator piston
is not sticking.

{a} Check that only one waved clutch
plate has been fitted.

{b) Check the direct clutch for leakage
to the outer area of the cluteh
piston,

{e} Check the centre support for damage.

Top-up as necessary (see Section T2).

Tune the engine.

-

(a) Check the vacuum modulator
assemnbly.

{b} Check the modulator valve.

{e) Check the oil pump pressure
regulator valve and/or the boost
vaive for operation.

{d) Check the oil pump to case gasket
for damage or incarrect location.

{a} Check the front accumulstor piston
pin for 2 lsak at the swaged end.

{b) Check for sticking valves,

{c) Check for damage or leaking oil

passages. _

{(d} Check the spacer piate for damage,
blocked direct clutch feed orifice
or mispositioned gasket.
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Symptom

14. Slipping 2-3 up-change
{continued)

15. (a) Delfayed
up-changes.
{b) No upchanges

Possible cause

5. Case.

6. Direct clutch.

7. Front servo.

1. Incorrect fluid level
in transmission.

2. Kick-down
micro-switch.

3. incorrect modulator
vacuum,

4, Incorrect line
pressure.

5. Line pressure

batween 6,6 bar
and 7.6 bar

{95 Ib#/in? and
110 tbf/in?).

6. Line pressure

between 9,3 bar
and 10,3 bar
{135 Ib#/in? and
150 ib#/in?).

Action

B. Check the case for porosity cross
leaks ete.

6. {a} Chsck the piston seals and check
ball for ieaks.

{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 waved plate has
been fitted.

7. (a) Check for a broken or missing front
Servo spring.
{b) Check for a leak at the servo pin.

1. Togp-up as necessary (see Section T2).

2. Disconnect the white/green wire from
the connector on the side of the trans-
mission case. Test the up-changes.

{a} 1f the up-changes occur, the problem
is in the micro-switch or wiring.

(b} If the fault persists continue 1o
Operation 3.

3. Connect a gauge to the lower end of the
modulator vacuum pipe and check for
normal vacuum.

{a) I the vacuum is low or not present,
check for leaks and restrictions,

{b} If the fault persists continue to
Operation 4,

4, Connect a gauge 1o the transmission
adapter and check the line pressure in
Drive range with an engine speed of
1000 rev/min. Normal pressure is
between 4,5 bar and 5,2 bar
{65 1bf/in? and 75 Ibf/in?).

Note

Normal line pressure in Drive range with
the car stationary should vary from
approximately 4,5 bar {65 Ibf/i n?) at
idle speed to 10,3 bar (150 1bf/in?) at
full throttle. The pressure increases as
the engine vacuum decreases.

E. Check the complete detent system,

6. With the correct vacuum at the
modulator, check.
{a) Modulator valve.
{b} Pressure regulator components.
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Symptom

15. (a) Delayed
up-thanges.
{b} No up-changes
{continued)

16. 1-2 Upchange —
Full throttle oniy

17. Slips in all ranges

18. No part throtte
down-changes

Possible causs

7.

Normal line
pressure between
4 5 bar and

5,2 bar (65 Ibf/in®
and 75 Ibf/in?).

Detent system,

Kick-down
micro-switch.

Detent solenoid.

Control valve
assembly,

Case.

Incorrect fluid tevel
in transmission.

Qil pressure.

Case.

Forward and
direct clutches
slipping.

Qil pressure.

Action

7. Remove the governor assembly; check
for freedom of operation and presence of
dirt, ete, Clean if necessary.

8. {a)} Check that the detent solenoid is
not loose or defective.
{b} Check that the solenoid feed orifice
is not blocked,

1. Check that the micro-switch is not
sticking.

2, ({a) Check that the solenoid securing
bolts are torque tightered.
(b} Check that the solenoid is not
sticking open.

3. (a) Check the valve body spacer plate
gasket for,
{i) Leaks.
(it Damage.
{iii} Incorrectly fitted.
{b} Check that the detent valve train has
not jamrmed.
{c} Check that the 3-2 valve has not
jammed.

4. Check the case for porosity.

1. Top-up as necessary {see Section T2).

2. {a} Check that the vacuurn modulator
vaive is not sticking.

(b) Check that the oif strainer assembly
is not blocked or leaking, or the
grommet or ‘0O’ ring missing or
damaged.

ic) 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
fitted.

3. Check the case for cross leaks or
poruosity,

4. (a) if the clutches appear burnt, look
for the cause in 'Burnt clutch
plstes’ on page T21-14.

{b) Check the oil pump seafing rings
on the pump cover for wear or
damage.

1. Check the vacuum modulator assembly,
rmodulator valve, and pressure
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Section T21
T21-11

Symptom

18. No part throttle
down-<hanges
{continued)

19. Low or High
up-thanges

20. Torgque converter
leaks

21. Torgue converter
vibrations

Possible cause

2. Control valve

assembly.

Oil pressure,

Governor.’

Detent solenoid.

Control vaive
assembly.

Case.

Converter welding.

Damaged or worn
converter hub.

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

Converter balance
weight.

Crankshaft pilot.

Action

regulator valve, etc., for leaks, sticking
valves and restrictions.

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.

{b) Check for [oose vacuum connections
at the engine and transmission.

Also, check the modulator valve,
pressure regulator valve train, etc,,
for leaks, sticking valves and
restrictions.

{a) Check that the governor valve is
not sticking.

{b) Check the feed holes, lines, ete., for
ieaks or restrictions, or the pipes
damaged or mispositioned.

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

{a} Check the detent valve train for
free movement or restrictions.

(b} Check 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 shift
point, regardless of throttle
opening. :

{d) Check that the valve body spacer
plate gaskets are not mispositioned,
or the spacer plate holes missing or
blocked.

Check the case for perosity, inter-
mediate plug leaking or missing,

Check the converter welding and if at
all suspect, fit a new converter,

Inspect the converter hub for wear, also,
scoring that can damage the seal.

{a) Isolate the cause of the vibration.

{b) Alter the position of the converter
on the flexplate 120° at a time until
the out of balance condition is
corrected.

{c}) Replace the converter/flexplate.

Check the converter for the loss of
balance weight{s), change the converter
if a balance weight is lost.

{a} Check to ensure that the convertsr
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Symptom

21. Torque converter
vibrations
{continued}

22, Torque converier
slipping or noisy.
{Most converter
noise occurs under
light throttle in
Drive range with
the brakes applied)

Possible cause

1. Loose flexplate
1o CQT‘I\"E!TEI' 5et-
SCrews.

2. Cracked flexplate,

3. Items listed under
Operation 21 —
Torque converter
vibrations,

4. Fretting of the
converter pilot
spigot in the
crankshaft tail
bore.

5. Converter balance
weights lifting
{spot welds breaking
and one end lifting

up and catching on the

case).

6. Internal damage to
converter,

7. Converter fluid.

Note

it is not necessary

10 change the

converter if a failure

in some other part of
the transmission has
resulted in the
converter containing
dark discoloured

fluid. The full flow
strainer used in the
transmission will remove
all harmfut residue from

Action

to crankshaft pilot is not broken.

{b} Change the converter if the pilot
is broken. )

1. {a) Check the flexplate and converter

for damage.

{b) If no damage is apparent, tighten
the bolts,

{c] ¥ damage is apparent replace the
components.

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

{b) Replace the damaged components.

3. See items listed under Operation 21 —
Torque converter vibrations.

4. Apply a liberal coating of Shell
Retinax A grease all over the spigot.

5. (a) Check for weids 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 cluteh for
damage. Fit a new converter if
damage is apparent.

7. {a) Check the colour of the fluid, if it
has the appearance of aluminium
paint, the converter is damaged
internally.

(b} Check that anti-freeze has not con-
taminated the converter fluid.
{e} Fit a new converter.
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Section T21
T21-13

Symptom Possible cause
22. Torgque converter
stipping or noisy.
{continued)
oil is pumped into
the converter.

failures (other than
converter to pump
failures) betore the

Action

Correct the transmission problem, then
change the intake strainer and fluid.

High line pressure
If etther 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 1o the
modulator.

c. Incorrect engine vacuum,

d. Leak in vacuum operated accessories,

2. Damaged modulator

a. Sticking valve.

b. Water in modulator.

¢. incorrect operation of modulator.

3. Detent system

3. Kick-down switch actuated (plunger sticking) or
shorted.

b. Detent wiring shorted.

Detent solenoid sticking open.

Detent feed orifice in spacer plate blocked.
Dretent solenoid loose.

®0p

Pump

Pressure regulator and/or boost valve sticking.
Incorrect pressure regulator spring.

Excessive number of pressure regulator valve
pacers. :

Vi O o B

d. Faulty pump casting.

e. Pressure boost valve installed incorrectly or
otherwise defective,

f.  Aluminium bore plug defective,

g. Pressure boost bush defective.

5. Control valve assembly

a. Spacer plate-to-case gasket incorrectly fitted.
b. Incorrect plate-to-case gasket.

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

1. Transmission oil level low

2. Modulator assembly

Intake strainer

Biocked or restricted.

‘0" ring on intake pipe omitted or damaged.
Incorrect strainer fitted.

0o W

4, Split or leaking intake pipe

5. Pump

a. Pressure regulator or boost vaive sticking.

b. Gear clearance, damaged or worn {pump witl
become damaged if the drive gear is installed the wrong
way or if the converter pilat does not enter the crank-
shaft freely).

¢. Pressure regulator spring weak.

d. [Irsufficient spacers in pressure reguiator.,

e. Pump to case gasket incorrectly positioned.

f. Defective pump body and/or cover.

6. Leaks in the internal circuit
a. Forward ¢luteh leak (pressure normal in Neutral and
Reverse — pressure tow in Drive).

(i) Check pump rings.

(ii} Check forward clutch seals.
b. Direet cluteh 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).

Note

When checking item 3 — intake strainar, it should be
noted that there is no approved method for either
checking or cieaning the strainer, If the performance
of the strainer is suspect a new strainer must be fitted.
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Incorrect vacuum at modulator
1. Engine

Requires tune-up.

Loose vacuum fittings.

Vacuum operated accessory leak.

o om

Vacuum line to moduiator

Leak.

Loose fitting.

Restricted orifice, or incorrect orifice size.
Carbon build-up at modulator vacuum fitting.
Pinched line.

Grease or varnish material in pipe {no or delayed
up-change — coid),

reoapEeN

Oil leaks

1. Transmission oil sump leaks

a. Securing bolts not correctly torque tightened.
b. improperty installed or damaged sump gasket.
c. Oil sump gasket mounting face not flat.

2. Case extension leak

8. Securing bolts not correctly torque tightened.

b. HRear seal assembly damaged or incorrectly
instalied.

c. {Gasket (extension to case) damaged or incorrectly
installed.

d. Porous casting.

3. Case leak .

a. Modulator assembly ‘0’ ring damaged or
incorrectly instalied.

b. Electrical connector ‘O° ring damaged or
incorrectly installed.

¢. Governor cover, gasket, and bolts 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
instalted.

f.  Line pressure tap plug stripped.

g. Ventpipe (refer to item 5).

h. Porous case or crack at pressure plug boss.

4, Front end leak

a. Frontseal damaged (check converter neck for
score marks, etc., also for pump bushing moved
torward), garter spring missing.

b. Pump securing bolts and seals damaged; bolts
missing or lonse,

£. Converter {leak in weld).

d. Pump "D’ ring seal damaged. (Also check pump
oil ring groove and case bore}. l

e. Porous casting (pump or case}.

f. Pump drain back hole not open.

5. Oil comes out of vent pipe
a. Transmission over-filled.
b. Water in oil.

¢. Strainer ‘0" ring damaged or incorrectly assembled
causing ail to foam.

d. ' Foreign material between pump and case or
between pump cover and body.

Case porous, pump face incorrectly machined.
Pump porous.

Pump to case gasket mispositioned.

Pump breather hole blocked or missing.

Hole in intake pipe.

Check ball in forward ciutch missing or sticking,

TG e

6. Modulator assembly
a. Diaphragm defective.

Control valve assembly — Governor line pressure
chack
1. Install a line pressure gauge,
2. Install a tachometer.
3. Disconnect the vacuum line to the modulator,
4. With the car on a ramp {rear wheels off the ground},
foot off the brake, in Drive, check line pressure at
1000 rev/min.
5. Slowly increase the engine revoiutions 1o
3000 rev/min and determine if a line drop occurs of
0,7 bar {10 [b/in?) or more.
6. If a pressure drop of 0,7 bar {10 Ibff'nzl or more
occurs, dismantle, clean, and inspect the control valve
assembly,
7. If the pressure drop is less than 0,7 bar (10 Ibffin2).
a. lnspect the governor.
{i) Sticking vaive.
{ii} Weight freeness,
{iii} Restricted orifice in governor valve.
b. Governor feed system.
{i} 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
compasition clutch plate material peeling off.

1. Forward ciutch -

a. Check the ball in the clutch housing for damage,
sticking, or missing.

b. Cluteh piston cracked, seals damaged or missing.
c. Low line pressure.

d. Manual valve mispositioned.

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 ciutch
2. Rear accumulator piston oil ring, damaged or
missing.
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Section T21

T21-15
b. 1-2 accumulator valve sticking in control valve 1
assemnbly.
¢. Intermediate gluwch piston seals damaged or
missing.
d. Centre support bolt loose. I
e. Low line pressure, I
f. Intermediate clutch plug in case missing.
g. Case valve body face not flat or porosity between
channels. ' |
h. Manual vaive bent and centre land not ground ! &
properly. B

wikeT]

3. Direct clutch

a. Restricted orifice in vacuum line t6 modulator
{poor vacuum response).

b. Check ball in direct clutch piston damaged, sticking,
or missing.

c. Defective modutator bellows.

d. Centre support bolt lcose {bolt may be tight in
support but not holding support tight to case}.

e. Centre support ¢il rings or grooves damaged or
missing.

f. Clutch piston seals damaged or missing.

g. Frontand rear servo pistons and seals damaged.
h. Manua! valve bent and centre tand 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 wrang focation in 3-2 valve bore.

Note

If direct clutch plates and front band are burnt, check
manual linkage.

Vacuum modulator assembly

The foliowing procedure is recommended for checking
modulator assemblies in service before replacement is
undertaken.

1.  Vacuum diaphragm leak chack

Check with a vacuum pump or insert 3 pipe clezner into
the vacuum connector pipe as far as possible and check
for the presence of transmission oil. If il is found,
replace the modulator.

Note

Petrol or water vapour may settle in the vacuum side

of the modulator. I this is found without the presence
of oil, the modulator should not be ¢changed.

2. Atmospheric isak check

Apply a liberal coating of spap bubble soiution 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 observe for leak bubbles.

if bubbles appear, reptace the modulator.

Note

Do not use any method other than human iung power
1o apply air pressure, as pressures over 0,4 bar

{6 Ibf/in?) may damage the modulator,

Fig. T21-1 Comparison gauge
1 Scribed centre line
A 12,70 mm {0.50 in}
B 2540 mm (1.0 in)
Note
Round bar between 952 mm and 10,32 mm
{0.375 in and 0.406 in} diameter.
Ends to be square within 0,39 mm
(0.015 in).

3. Bellows comparison check

Make a comparison gauge (see fig. T21-1}, and
compare the load of a known good modulator with
the assembly in question.

a. Install the modulator that is known to be
acceptable on either end of the gauge.

b. Install the modulator in guestion on the
opposite end of the gauge.

c. Holding the modulators in a horizontal pesition,
bring them together under pressure until sither
modulator sleeve end just touches the line in the
centre of the gauge. The gap between the opposita
madulator sieeve end and the gauge line should not be
greater than 1,53 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 above tests, it is an acceptable
part and should be fitted again.

Detent {down-change) solenoid circuit —
To check

Before checking the detent solenoid gircuit, make
certain that the transmission Kick-down switch is
properly adjusted as described in Operation 5.

1. With the transmission gear range selector laver in
Park, turn the ignition switch 1o the RUN paosition but
do not start the angine. Leave the ignition switch

in the RUN position throughout the checking procedurs.
2. Working under the car, slowly advance the throttle
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position. One click shouid be heard from the trans-
mission,

3. Allow the throttie to return to the closed position.
One click should be heard from the transmission.

4. If the system performed as described above, the
detent circuit is operating properly. If the system dpes
not perform as described above, proceed to Operation 5.
5. Disconnect the white/green cabie from the detent
solenoid terminal on the side of the transmission case.
Connect a test lamp into the circuit between the white/
green cable and the terminal on the side of the trans-
mission case. Ensure that the test iamp bulb
illuminates when the throttle linkage is in the full
throttle position, operated from the normal driving
position. The bulb should be extinguished when the
throtte is released.

3. if the system operates as described above, but

did not perform properly during Operations 1103
inclusive, replace the solenoid after first checking to see”
that the internal wiring is operational.

b. [f the test lamp bulb fails to illuminate with the
throttie in the wide apen position, the cireuit is open,
proceed to Operation 6.

c. [f the test tamp bulb ililuminates, with the throttie
closed, the cireuit is shorted, proceed to Operation 9.
6. Remove the white/green cable from the trans-
mission kick-down switch. Connect the test lamp
between the switch terminal and a good earth; at full
throttle ensure that the buib of the test lamp
illuminates.

a. [f the test lamp buib illuminates, reconnect the
white/green cable to the switch. Retheck the system.
b. [f the test lamp fails to illuminate, proceed to
Operation 7.

7. Check the white feed cable at the transmission
kick-down switch, with the test lamp connected
between the white ¢able and & good earth,

a.  |f the test lamp bulb illuminates, replace the
transmission Kick-down switch. Re-check the system,
‘b.  If the test iamp fails to iliuminate, proceed 1o
Operation 8,

8. Check the transmission thermal cut-out on the
tuseboard.

a. If it is necessary to reset or replace the cut-out,
re<check the system.

b. If the cut-out is correct it will be necessary 1o
locate the fault in the wiring. Test for circuit
continuity from the white feed cabie at the kick-down
switch to fuse N0.27 at the fuseboard,

9. Remove the white/green cable at the transmission
kick-down switch. Connect the test lamp between

the exposed terrninal at the switch and a good earth,
with the throtties closed.

3. [f the test lamp bulb does not illuminate the
System is correct.

b. If the test lamp bulb illuminates, proceed to
QOperation 10.

10. With the throttle in the closed position, connect the
1est lamp between the white feed cable at the trans-
mission kick-down switch and-a good earth.

a.  If the test lamp bulb illuminates, replace the
transrnission kick-down switch. Re-check the system.

b.- 1f the test lamp bulb fails to illuminate, it will be
necessary to locate the short in the wiring, Test the
circuit between the white feed cabls from the kick-down
switch and fuse No. 27 at the fuseboard,
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Section T22
T22-1

Introduction
This section contains the special torgue tightening
figures applicable 1o Chapter T,

For standard torque tightening figures refer to
Chapter P.

Special torque tightening
figures

Components used during manufacture of the
vehicte have different thread formations (Metric, UNF,
UNC, etc.). Therefore, when fitting nuts, boits, and
satscrews it is important to ensure that the correct
type and size of thread formation is used.

Section T3 Ref. Component Nm kgt m Ibf ft
1 Line pressure plug 21 2.1 15
Setscrew — Actuator 52 5.3 ag
mounting bracket 10
rear extension
Setscrew — Engine '’ 3| 4.1 30
fiexplate 10 torque
converter
TSD 4400
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Section T9

Section T11

T

Component

Setscrew — Vacuum
modulator retainer
to case

Setscrew — Governor
to case

Setscrew — Speedometer
drive 1o case retginer

Setscrew — Sump to
case

25

17

kgf m
25

25

1.7

1.7

ibf ft

18

18

13

12
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Section T22

T22.3
Sections T12, T13, and T14 Aef Component Nm kgf m ibf £t
B Setscrew (% UNC} —~ 11 1.1 8
Control valve unit
to case
a Setscrew (*1s« UNC} — 11 14 B
Control valve unit
to case
10  Setscrew — Rear 25 25 18
Servo cover 10
case
11 Setscrew — Solenoid 13 1.1 |
1o case
Section T156
12  Setscrew — Rear 32 3.2 23
extension to case
Section T16
13 Setscrew — Pump 25 25 18
body to cover
‘E{b:—-..._q- ey 14 Setscrew — Pump 25 25 18
// W to case
e 2 E = |
. &l 5 1 t-
¥ e
I |
k, = |
L
N M
TSD 4400
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Saction T17

Fef Component

15  Satscrew — Parking
lock bracket to
case

16 Nut — Manual shaft
tc detent lever

17 Nut — Gearchange
lever to manual shaft

1B Setscrew — Case to
centre support

25

25

28

kgf m
25

25

2.8

3.0

Ibf &t

18

18

20

22
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Saction T23
T23-1

Workshop tools with either R or RH prefix letters are
cbtainable from the Parts Distribution Centre at Crewe.
However, certain other tools prefixed with the letter

Workshop tools

‘J" may be obtained from the Kent-Moore or General
Motors Orgsnisation.

R 5244 Oil pressure gauge

R 5280 Adapter — air checking

RH 7674 Circlip and snap ring pliers

RH 7794  Universal handle — ¢ase bush

RH 7914 Adapter — oil pressure tapping

RH 7952 Retaining clamp — converter

RH 7953 Insertion tool — oil pump and
rear extension housing oil
seafs

RH 7955 Holding fixture — transmission

RH 7956 Base — holding fixture
{used withh RH 7955}

{J-2590) Spring compressar — forward
and direct clutches

(J-7004) Siide hammers

(J-9578) Removal tool — steel speed-
ometer gear {used with J-21427)

(J-21362) inner seal protector — forward
and direct clutches

{J-21363) Inner seal protector —
intermediate clutch

(J-21368) Alignment band — oil pump
body and cover

{(J-21370-5) Selector pin — rear servo
{used with J-21370-6}

{4-21370-6) Band apply pin selector gauge
— rear servo (used with
J-21370-b})

{J-21409} Outer seal protecter — forward

and direct clutches

{J-21427}) Removal tool — stesl speedo-
meter gear (used with J-9578)

(J-21465-8) Removal tool — case bush
{used with J-21465-13 and
RH 7794)

{J-21465.9) Adapter — fitting case bush
{used with J-21465-8 and
J-21465-13)

{J-21465-10) Staking tool — case bushing

{J-21465-13) Extension — case bushing

{J-21795} Removal tool — gear unit
assembiy

(J-21885) Fitting and removal tool —
control valve accumulator
piston

{J-23083) Locating tool — centre

support to case
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Section T12
T121

The control valve unit comprises a cast iron body
comtaining shift vaives 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.

Drive range
When the selector fever on the steering column is moved
to D, the actuator moves the manual vaive (through
levers and rodsi to allow main line oil pressure to be
delivered to the forward clutch (see fig. T12-1}. With the
forward clutch applied, mechanical connection between
the turbine shaft and the mainshaft is provided. The Low
rolier assembly becomes effective as the result of power
flow through the compound olanetary gear arrangement
which moves the transmission into first gear.

As the speed of the car increases, first gear is no
longer suitable and an up-change to second i required.

To initizte the change fram first 1o second, governor
pressure {see Section T8} is directed 1o the end of the
1-2 shift valve. As the car speed increases, governor
pressure moves the valve to allow drive oil to apply the
intermediate clutch. This makes the intermediate ¢lutch
effective and the transmission changes into second gear.

The change ta third gear is controlled by the 2.3
shift valve. The operation ot the 2-3 shift valve is similar
to that of the 1-2 shift valve Springs acting or: the vaive
tend 10 hold the valve closed against governor pressure.
When the speed of the car is sufficient, the 2.3 shift
valve opens and allows intermedizte ciutch oil 1o appiy
the direct clutch. The transmission then moves into third
{top? gear. O1 pressure to the direct clutch pisten is
appiied only 1o a small inne- area of the pision in third

gear.

Down-change

When the accelerator pedai 1s released and the car is
allowed tc decelerate to a stop, the down-changes will
occur automatically as the valve springs overcome the
diminishing gavernor pressure.

Delayed up-change

If the hydraulic system was as basic as previously
described, the gear change points would always occur at
the same road speeds. When accelerating under heavy
loads or when maximum performance is required, it is
desirable to have the change points oceurring at higher
road speeds. To achieve this, a madulator valve is used
[see Section T8}

Clutch application contrel

To introduce gearchange feel, and to ensure leng clutch
plate life, the clutch apply pressure is regutated 10 suit
throttie applicatior: [see fig. T12-2). The intermediate

Control valve unit

Fig. T12-1 Manual vaive and forward clutch
1 Forward clutch
2 Manual vaive

E: Line oil

cluten is controlied according to the throttie opening as
fotlows.

i ine pressure is varied by the modulator.

A 1-2 accumulator valve train provides a variable
accumulator pressure to cushion the ctutch application.
The 1-2 accumulator vaive train is suppiied with drive oil
and is controlled by modutator pressure. During light
throttle appiication, drive oil is reduced to a low
accumulator pressure, During heavy throttle apphcations,
accumulator pressure approaches full main pressure.
Accumulator pressure is made 10 act on one side of the
rear accumulator piston in the rear servo (see Section
T13). In first gear, the accumulator piston is stroked 10
its lower position to prepare it for the change 1o second
gear.

When the 1-2 shift valve opens, intermediate clutch
apply oil is also directed 1o the rear servo accumuistor
piston, stroking the piston against the 1-2 accurmnulator
oil and the accumulator spring {see fig. T12-3}. This
action absorbs a small amount of the intermediate clutch
apply ail and permits the clutch apply time and pressure
to be controiled for the correct gear change feel.

The direct cluteh apply rate is controtled by the
front accumulator piston. Located in the control vaive
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Fig. T12-2 Rear servo accumuiator piston — Prier to
1-2 up-change
1 Servo piston
2 intermediate clutch passage
3 Accumulator pistan
4 1-2 accumulator valve

m Drive ail
:] Moduiator oil
E 1-2 accumulator o

assembly, it is part of the front accumulator and servo
piston system (see fig. T124}. In D range, second gear,
the accumulator is stroked against the accumaulator spring
by sarvo oil. Because serve oil {main line pressure) varies
with throttle apening, the pressure in the accumulator
also varies, according 10 the throttie opening.

When the 2-3 shift valve opens, direct clutch oil
fiows to the direct clutch and the front accumulator
piston {see fig. T12-5). Direct clutch pressure rises so that
the force from it, plus the accumulator spring force,
overcomes the force from the servo pressure and moves
the accumulator piston to the stop on the accumulator
piston pin, This in turn strokes the servo piston the same
amount, allowing it to just contact the band apply

Fig. T12-3 Rear servo accumulator piston cushioning
intermediate clutch application
1 1-2 accumulator valve
2 Servo piston _
3 Intermediate clutch passage

! : | Drive and intermediate clutch oif
! I Modulator o1l
: 1-2 accumulator oil

washer on the servo pin, However, it will not move the
pin or apply the band, The stroking of the accumulator
piston absorbs an amount of direct clutch oil and permits
the direct clutch to apply at a controlled rate for a
smooth 2-3 change.

3-2 valve operation
To take full advantage of the torque converter’s ability
to multiply torque when required, a 3-2 valve is used.
This valve permits the accelerator to be depressed for
moderate acceleration at low speeds in third gear without
causing the transmission to change down. This allows the
torque converter to sense the changes in engine speed and
and thus provide additional converter ratio for improved
performance.

The 3-2 valve system is such that it will permit &
3-2 down-change during moderate to heavy acceleration
when modulator pressure reaches approximately
7.4 bar (108 Ib§/in?} (see fig. T12-6}. Modulated oil
pressure, plus the 3-2 spring pressure, will move the 3-2
valve against the force of direct clutch oil allowing
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modulator pressure 10 be directed to the 2-3 modulator
valve. Moduiator oil ¢an then close the 2-3 valve train
against governor pressure causing the part throttle

3-2 down-change.

Forced down-change (kick-down)

At road speeds below approximately 113 km/h

{70 mile/h} a detent (forced) down-change can be
obtained by depressing the accelerator pedal. When
the accelerator peda! is fully depressed, the detent
valive train takes over from the modulator as the
change-point controtler.

Main line oil is fed through a small orifice 1o one
end of the detent vaive, During normal aperation, the
port at the arifice end of the vaive is sealed by the
valve in the detent solenoid assembly. Line pressure
thus holds the detent vaive in an inaperative or normal
position {see fig. T12-7}.

When the throtiie is wide open, an electric micro-
switch is closed, energising the detent solenoid. This
opens an exhaust port at the soiengid causing a pressure
drop on the end of the detent vaive. The detent vaive
is moved by the detent valve regulator vakve spring and
allows the detent regulator to reguiate detent oil 19 a
fixed pressure of approximaiely 4,8 bar (70 1bf_."in2].

When tne deten: valve moves, detent oil is allowed
to fiow into both 1~e madu:ator ang the detent oi!
passages 10 the shif vatve tra:ins. The points at which
up-changes will ther accur is controlled by detent
pressufe in the moculator passages. Detent down-
changes are controlied by detent pressure in the detent
passages, These change points are fixed at relatively
high speeds by the constant oil pressure.

Detent pressure directec to the 1-2 regulator valve
makes a detent 2-1 change available at car speeds below
appraximately 32 km/h (20 rnile/h}.

To preserve the clutch linings during 1-2 up-changes
under full throttle conditions, detent oil is directed 10
the 1-2 accumulator valve 1o increase 1-2 accumulator
pressure (see fig. T12-8).

Detent oil is aiso directed to the modulator valve to
prevent modulztor pressure from falling below 4,8 bar
{70 1bf/in?). This prevents main line pressure from
falling below approximately 7,2 bar {105 Ib#/in?)
regardiess of altitude or car speed.

Intermediate range

When the selector lever is moved to the {ntermediate [
position, the manual valve is moved 10 uncover a
passage which will aliow intermediate oi! to act on the
2-3 shift valve. Intermediate oil pressure on the 2-3 shift
valve wilt cause the vaive to move and the transmission
will change down, regardiess of car speeds {see fig. T12-
a).

To provide overrun engine braking, the front band
is applied by the front servo. Intermediate ciutch oil
fiows to the apply side of the servo piston. An orifice
is incorporated in the flow path 1o ensure a smooth
piston movemnent and band application. intermediate
range oil is directec to a check ball which &llows the
oil to enter the modulator passage leading to the
pressure regulator boost vaive. The resuitant increase of

Fig. T124%

P L R —

Front servo accumulator piston — Prior to
2-3 up-change

Servo piston

Case

Intermediate clutch passage

Accumulator pistan

Vaive body

Direct clutch oi! passage

Servo and intermediate clutch oil

Fig. T12-5

ol B =

Front servo accumulstor piston cushioning
direct ciutch application

Direct clutch oil

Servo ol

Accumuiator housing

Intermediate clutch oil

Direct clutch, front servo, and intermeadiate
cluteh oil

Octooer 198
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Fig. T12-6 Part throttle down-change (3-2}
1 Intermediate clutch oil
2 2-3 vaive
3 2-3 modulator valve
4 3-2 valve

E Intermediate ctutch and direct ciuteh oii
|Z¥iy Governar oil

: Modulator oil

Fig. T12-7 Detent valve closed

1 Line ail 4 Detent regulator valve
2 De1ent valve 5 Detent pil passage
3 Drive oil 6 Detent solenoid

Line and drive oil
(] Modulator oil

pressure on the end of the boost valve raises main line
pressure to 10,3 bar {150 Ibf,’inzl and provides
sufficient halding forces for overrun engine braking.

A Valves in 3rd gear position, medulator
pressure below approximately 7.4 bar
(108 Ibt/in?)

B Part throttle down-change valves in 2nd gear
position, modulator pressure above
7,4 bar {108 tbf/in?)

1-2 Accumulator valve

Drive oil

I: Modulataor oil
S
]

1-2 accumulator oil

Detent oil

Low range

When the selector lever is moved to the L range
position, the manual valve is moved to aliow Low range
oil to flow to the detent requiator valve 2nd spacer pin.
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The spring behind the regulator valve then maoves the
regulator and detent valves to the opposite end of the
valve bore. Low range oil then prevents the regulator

valve from regulating and drive oil passes through the

hole in the regulator valve into the detent and modulator
passages at a Low range pressure of 10,3 bar (150 Ibffin?).

As a result of this, the 1-2 shift valve will move to cause
a down-change at road speeds below approximately
64 km/h {40 mile/h) and will prevent an up-changs,
regardless of the cars speed.

When the 1-2 shift valve closes, the exhausting
interrnediate cluteh oil lifts two check balls off their

._.,.
s

-
i

g
L85
Fig. T12-9 Vaives — Intermediate range — 2nd pear
1 Intermediate clutch oil 8 2-3 valve 15 Boost vaive
2 Governor oil 9 2.3 medelator vaive 16 Pressure regulator valve
3 1-2 valve 10 Direct clutch passage 17 Converter gil
4 1-2 detent valve 11 Detent passage 18 Line oil
5 Regulator valve 12 Manual valve 19 Servo oil passage
€ Detent passage 13 Drive oil 20 Front servo
7 Modutator oil 14 Intermediate oil 21 Direct clutch passage
23X Main fine oil EBR Governor oil (] Mmodutator oil
TSD 4400
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seats to enable the front band and the intermediate
cluteh to retease quickly {see fig. T12-10}.

To provide overrun engine braking, the rear band
is applied by directing Low range oil pressure to the
rear servo.

Low range oil is directed to the 1-2 accumulator
valve during Low range operation to raise -2~
aceumulator pressure to line pressure. The increasec
pressure, directed 1o the rear servo accurnutator piston,
resists servo apply pressure. This siows down the
application of the rear band 1o enabie 2 smooth change
to be obtained during manual change 1o Low range,
first gear, or for a 2-1 change in Low range.

Reverse

When Reverse {R) is selected, the manual valve is moved
to allow Drive, Intermediate, and Low range oil to be
exhausted, and atlows main ling pil 1o enter the

reverse passages (see fig. T12-11}. Reverse oil pressure
is directed from the manual valve to the large outer
area of the direct clutch piston and to the 2-3 shift
valve where it enters the direct clutch exhaust port.
Reverse ofl then fiows past the 2-3 shift valve, which is
in the down-change position, and enters the third gear
direct clutch apply passage. This passage directs reverse
oil pressure to the small inner area of the direct clutch
piston. With oil pressure on both inner and outer
positions of the piston, the clutch applies. Reverse

oil pressure is also directed to a check ball which
altows oil to enter the same passage to the rear servo
apply piston that Low range oil occupied in Low
range; this applies the rear band. To ensure adeguate oil
pressure for the torque requirements in Reverse,
reverse oil pressure is directad to the pressure boost
valve which increases line pressure to a maximum of
approximately 17,9 bar (260 Ibf/in?).

Fig. T12-10 Low range — st gear — rear band applied
1 Front tervo
2 Rear servo
3 Intermediate clutch passage
4 Governor oil
5 Drive gil

3 Mainline oil

& 1-2 valve

7 1-2 detent valve

8 Regulator valve

9 1.2 accemuliator oil

10 1-2 accumutator valve
11 Modulator oil

12 Low oil

13 Drive oil

B Goverror oil
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Control valve unit — To remove

Note

Before removing the controi valve unit from a trans-
mission 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 sealing rings.

The control vaive unit may be removed with the
transmission in the car. The oil must be drained and
the sump removed 1o gain access to the control valve
unit.

1. Unscrew the setscrew which secures the detsnt
spring and roller assembiy. Remove the spring and roller
assembiy.

2. Remove the setscrews that secure the control vaive
unit to the transmission case.

Do not remove the solenoid 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. T12-12},

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 vaive assembly,

Remove the governor screen assembly from the
end of the governor feed pipe or governor feed pipe hole.

Fig. T12-11 Reverse — rear band applied

::] Modulator ar intermediate oil

1 Dirsct clutch 8 Detent oil passage 14 Modulator oil

2 Rear servo 9 Intermediate oil passage 15 Boost vaive

3 Intermediate clutch passage 10 Direct clutch oil 16 Reverse oil

4 1.2 sccumulator passage 11 Reverse oil 17 Pressure regulator valve
5 Raverse oil 12 Manual valve 18 Line oil

6 2-3 valve 13 Servo oil 19 Converter ail

7 2-3 modulator valve

Main line oil

October 19281
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4. Withdraw the governor pipes from the control vaive
assembly; the pipes are interchangesble and naed not be
marked for identification,

Control valve unit — To dismante

1. Hold the control valve unit with the cored passages
uppermost and the accumulator piston bore to the
front, as shown in figure T12-13.

2. Remove the manual valve from its bore.

3. Fitthe control valve accumulator installing too!
{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, requlator
valve, and spring from the upper right-hand bors.

7. Remove the 1-2 detent valve and the 1-2 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.

8. Remove the 2-3 shift valve.

10. Remove the retaining pin, bore plug, 2-3 spring
together with the spacer and the 3-2 valve from the
iower bore.

11. Remove the retaining pin and bore plug from the
upper left-hand bore, adjacent 1o the manual valve bore.

Fig. T12-12 Removing the control valve unit 12. Remove the detent valve, detent regulator valve,
1 Governor pipes spring, and spacer.
2 Manual valve 13. Ensure that the 1-2 accumulator valve in the

12 13

\

\
|

B W 1B 15 W

ﬁ‘_alh ;.'.h:] I JEETT';

Fig. T12-13 Control valve unit

1 Retaining pin 14 Retaining pin 26 Retaining pin
2 Bore plug 15 2-3 sleeve 27 Retaining pin
3 Detent valve 16 2-3 valve spring 28 Bore plug
4 Detent regulator valve 17 2-3 modulator valve 29 1-2 sccumulator valve
5 Spacer 18 3-2 intermediate spring 30 1.2 accumulator primary spring
& Detent spring 19 2.3 valve 31 3.2 valve
7 Manual valve 20 1.2 accumulator primary spring 32 Spacer
8 1.2 valve 21 1.2 accumulator primary valve 33 3-2spring
9 1-2 detent vaive 22 1-2 accumulator sleeve 34 Bore plug
10 1-2 regulator spring 23 1.2 accumnulator secondary valve 35 Retaining pin
11 1-2 regulator valve 24 1-2 accumulator secondary spring A RR, RT, and RR-A modeis
12 1-2 sleeve 25 Bore plug B RC mode!

13 Retaining pin

Saptember 1382
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remaining bore is free, by moving the valve against the
spring.

14. Remove the 1-2 accumulator valve retaining pin
from the machined surface of the valve body; remove
the plug. .

15. {a} RR,RT, and RR-A transmissions

{i} Remove the 1-2 accumuliator secondary spring and
1-2 vaive.

(i} Remove the 1-2 accumulator sleeve, 1-2 primary
valve, and spring.

15. {b) RC transmissions :

{il Remove the 1-2 accumulator valve and spring.

Centrol valve unit — To inspect
1. Wash the control valve unit body, valves, and

the remainder of the parts in Genklene. Do not allow the

valves to knock together as this may cause burrs, or
damage to the shoulders of the valves.

2. Examine all vaives and sleeves to ensure that they
are free from dirt. Any burrs should be carefully
removed with a fine stone, or fine emery paper siightly
moistened with oil. Do not round-off the shoulders

of the valves.

3. When satisfactory, wash the parts and lightly smear
all valves and sleeves with clean transmission fluid,

4. All valves and sieeves should be tested in their
individual bores 1o ensure that free movement is
obtainable.

5. The vaives shoutd fall under their own weight,
with perhaps a slight tapping of the valve body 10 assist
them. Curing these checks, ensure that the valves and
valve bores are not camaged.

6. The manual valve is the oniy valve that can be
renewed separately . If other valves are damaged or
defective, 2 new control valve unit must be fitted.

7. Examine the valve body for cracks or scared bores.
8. Ensure that the cored face is free from damage.

9. Examine all springs for coltapsed or distorted coils.

Control valve unit - To assembie

Before commencing assembly. ensure that all springs
can be positively 1dentified. If the springs are
assembled incorrectly the transmission will not
function correctly.

On 1884 mode! year Mulsanne Turbo cars and
onwards. the control vatve urut has been meodified;
larger bores and valves etc.

Note L
The control valve units of RC, RR. RR-A, and RT
transmissions are not interchangeable.

On 1985 model year Turbocharged cars ang
onwards, a new 3-2 part throttle downshift spring in
the control vaive unit 15 introduced, tegether with a
modified torque convener. The new control valve umit
can be fitted to pre 1985 transmissions without the
madified torque converter, but not vice versa.

Refer to figure T12-13 during assembly procedure
1. Lightlv lubnicate all parts with clean transmission
fluid hefore assembiy.

Fig. T12-14 Fitting the front accumulater piston and
spring

2.  Fnt the front accumulater spring and piston into
the valve body.

3. Fit the vaive body accumulator instathing tool
{J-21885]. Algn the piston and spring with the bore
then compress the spring and piston (see fig. T12-14).
4. Secure the piston with the 'E’ nng retainer,

5. [(a) RR, RT, and RR-A transmissions

{1 Fit the 1-2 prnimary spring into the primary 1-2
accurnulator vaive,

fii} Fit the spring and valve {tems 20 and 21} into
the lower left-hand bore. Use a retaining pin to hoid
the valve 1n its position.

{i) Fit the 1-2 accumulator secondary valve and
spring into the 1-2 accumulator sleeve, Fit the sleeve
imo its bore.

{rv} Fit the bore piug and retaining pin.

5. (b) RC transmissions

()} Fit the 1-2 accumulator primary spring {itern 30}
and 1-2 accumulator valve.

1] F1t the bore plug and retaming pin.

6. Fit the detent sprning and spacer into the top left-
hand bore.

7. Compress the spring and hold 11 with 3 small
screwdriver.

8. Fit the detent regulator valve, wide land first.

9. Fit the detent valve, small land first

10. Fit the bore plug with the hole facing outwards
and fit the retaining pin. Remove the screwdriver.

11. Fit the 3-2 valve {item 31} into the lower right-
hand bore.

12. Fit the spacer, the 3-2 spring. and bore plug with
the hole facing outwards: secure with the retaimng
pin.

13. Fit the 2-3 shitt valve (item 13} with the open end

Aprv 198E
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outwards, in the next right-hand bore above.

14. Fit the 3-2 intermediate spring (item 18).

15. Fit the 2-3 modulator valve into the sleeve, then fit
both parts into the vaive bore.

18, Fit the 2-3 valve spring and the retaining pin,

17. Fit the 1-2 shift valve {item 8) (stem end out) into

Fig. T12-15 Fitting the control valve unit
1 Guide pin
2 Control valve gasket
3 Manual valve
4 Spacer {guide) plate gasket

Fig. T12-16 Fitting the detent spring and roller

the next right-hand bore above,

18. Fit the 1-2 regulator vaive {larger stem first),
spring, and detent valve into the sleeve. Align the
spring in the bore of the detent valve. Fit the parts into
the valve bore.

19. Push the sieeve inwards against spring pressure
and fit the retaining pm.

20. Fit the manuai valve {item 7) with the detent pin
groave to the right-hand side.

Control valve unit - To fit
1. Fit the governor pipes to the control valve unit,
Note
Fit the governor screen assembly, open end first intc
the governor feed pipe hofe (hole nearest the centre of
transmission).
2. Fit 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. T12-15),
with a new valve body/spacer plate gasket.
4. Ensure that the gasket and il spacer (guide] plate
are correctly positioned.
Note
It is important that only a gasket which is a genuine
service part be used.
5. Ensure that the governor pipes are correctly
aligned and the feed pipe fits over the governor
screen,
€. When installing the governor assembly ensure
that a clearance of approximately 6,40 mm {0.250 in)
is mantained between the governor pipes and
transmission case. at a point 25,40 mm {1 i} from
the right-angle bend of the pipes.

Ensure that the manual valve is correctly iocated
by the pin on the detent lever.
7. Remove the guide pins and fit the control valve
unit securing setscrews; do not fit the detent spring
and rolier securing screw.
B. Torque tighten the securing screws (see Section
T22).
9. Fit the detent spring and roller assembly (see fig.
T12-16}; tit the securing screw and torque tighten to
the figures quoted in Section T22.”
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The rear servo comprises an assembly of pistons and
springs. 1t fits onto the bottom face of the transmission
casing, adjacent 1o 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
cluteh oil, thus cushioning the application of the clutch,
also to apply the rear friction band in Low range and
Feverse.

Drive — Intermediate — first gear

In first gear, Drive and Intermediate ranges, 1-2
accumuiator o# is directed to the rear servo accumulator
piston in preparation for the 1-2 up-change.

Drive - Intermediate — second gear

i~ntermediate clutch apply oil is directed to the rear
servo accumulator piston, stroking the piston against
tne 1-2 accumutztor oil and the accumulator spring
1see fig. T13-1). This action absorbs an amount of
intermediate ¢lutch apply oil and permits the mter-
mediate clutch o apply at reduced pressure for a
smooth 1-2 up-change.

Low range — first gear

Cverrun engine braking in Low range (first gear} is
provided by the rear servo which applies the rear
band and prevents the reaction carrier from rotating
ciockwise [see fig. T13-21.

The 1-2 accurmulator oil is directed 10 the
accumulator piston which attempts to prevent
application of the servo. Low range oil is directed to
the servo piston, which, because it has a larger area,
applies the rear band. Because 1-2 accumulator oil
ts present and is opposing the movement of the piston,
the pressure applying the rear band is reduced. This
provides a smooth band application.

Low range — second gear

in second gear the rear band is released. Intermediate
clutch oil is directed to the release side of the servo
piston and together with line oil in the 1-2 accumulator
oil passage, balances out the Low range oil on the apply
side of the servo piston (see fig, T13-3}). The servo
release spring then strokes the servo piston to the band
release position.

Reverse

In Reverse, the rear band is applied 10 hold the reaction
carrier. Reverse oil is directed to the servo piston 1o
apply the band {see fig. T13-4). To ensure that the rear
band wilf hold the reaction carrier for the reverse gear
ratio, line pressure is increased. No other oil pressures
are present in the servo 1o resist the movement of the
servo piston,

Rear servo

1 2 3 et

Fig. T13-1 Orive and Intermediate — 2nd gear
1 Reverse or low oil
Z Intermediate clutch oil
3 1-Z accumulatar oil

L1
_ 1.2 accumulator oil

Rear servo — To remove
The rear serve can be removed whether the transmission
is fitted to the car or not.
1. Remove the sump {see Section T11).
2. Remove the control valve unit (see Section T12).
3. Remove the setscrews that secure the servo cover
ta the transmission casing.
4, Remove the cover and discard the gasket.
5. Rernove the servo unit from the casing (see fig,
T13-5).
6. Remove the servo accumulator spring.

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

Intermediate clutch oil

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 sarvo bore with the
nexagonal nut on the side of the gauge facing the
parking linkage. The smaller dismeter end of the gauge
pin (J-21370-5) should be positioned in the servo pin
bore (see fig. T13-6}.

2. Secure the gauge with two suitable setscraws

{e.g. rear servp cover screws) and torgue tighten them to
the figures guoted in Section T22,

Novembe- 1981
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Fig. T13-2 Low range — 15t gear
1 Rear servo
2 Accumulator piston
3 Intermediate ctutch passage
4 1-2 accumulator oil
5 Reverse or low oil

[ 1 Low and 1-2 accumutator oil

Fig. T13-3 Low range ~ 2nd gear
1 Accumulator piston
2 1-2 accumulator oil
3 Inwermediate cluteh o:l
4 Servo piston
5 Reverse or low oil

Low, intermediate and 1-2 accumulator oil

3. Ensure that the stepped gauge pin moves freely in
the tool and in the servo pin bore, The stepped side of
the pin must face the front of the transmission case.

4. Band apply pins are available in three sizes as shown
in the following chart.

identification | Length
Three rings I Long
Two rings | Medium
One ring | Short

5. The identification ring is located on the band lug
end of the pin, Selecting the correct pin is the
equivalent of adjusting the rear band.

6. To determine the correct size pin to use, apply
34 Nm, 3.5 kgf m {25 ibf 1) to the hexagonal nut on
the side of the gauge {see fig. T13-6). This will cause
the lever on top of the gauge to depress the stepped
gauge pin into the serva pin bore, simulating the
actual operation of the serve.

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 top of the gauge is
level with, or above the upper step on the gauge pin, a
tong (3 rings) pin is required.

8. I the machined surface on top of the gauge is
between the upper and lower steps on the gauge pin,
a medium pin (2 rings) is required.

10. If the machined surface on top of the gauge is

| 1 2 3 4 |

Wil

Fig. T13-4 Rear servo in reverse position
1 Servo piston
2 Accumulator piston
3 1-2 accumulator passage
4 Intermediate clutch passage

Reverse oil
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level with, or below the lower step on the gauge pin, a 4. Fit the accumulator piston into the servo piston.
short {1 ring) pin is required. - Do not remove the Teflon oii seal rings from the
11. If a new pin is required, make a note of the size of rear accumulator piston, uniess they require replace-
the required pin, then remove the gauge from the ment. :
transmission. : 1f the Tetton inner oil seal ring {small diameter}

Rear servo — To dismantie

1. Remove the rear accurnulator piston from the rear
servo piston {see fig. T13-7).

2. Remove the 'E’' ring which retains the rear servo
piston on the band apply pin.

3. Rernove the rear servo piston and the seal from the
bend apply pin.

4. Remgve the washer, spring, and retainer.

Rear servo — To inspect

1. Check the fit of the oil sealing rings in the
accumulator piston. The rings should be free 1o turn in
the grooves.

2. Fit the accumulator piston tower oil seaking ring
into its bore in the casing and theck the ring-to-bore
fiz.

3. Check the fit of the band apply pin in each piston.
4 Examine the band apply pin for scores, cracks, or
the openrng of dritled passages.

5. Exarmine the accumulator piston for an open bleed
peassage.

€. Ensure that the pin is the correct size as
determined by the check under the heading Rear bang
apoly pin — To select.

Rear servo — To assemble

i.  Fr the spring retainer, spring, and washer onto Fig. T13-6 Selecting the band apply pin
the band apply pin. : 1 Torque spanner

2. Fit tne servo piston onto the pin and secure it with 2 Gauge

the 'E’ ring. 3 Gauge pin

3. If necessary, tit a new oit seal ring onto the servo
pston,

Fig. T13-7 Rear servo and accumulator
Servo pin

Spring retainer
Servo spring
Washer

Qil sealing ring
Accumulator piston
Qil sealing ring
Servo oil seal

Servo piston

‘E’ ring

W~ MU B L) RN e

—

Fig. T13-5 Removing the rear servo

TSD 4400
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requires repltacement, use the aluminium oil seal ring.

The rear accumulator piston (large diameter} ring
groove depth, is machined shallower to take the Teflon
oil seal ring. Therefore, if replacernent is necessary, use
only the Teflon pil sea! ring. -

Rear servo — To fit g

1. Using clezn transmission {luid, lightly lubricate the
inner and outer rear servo bores in the transmission
casing. i 3

2. Fit the servo accumulator spring into the servo
inner bore, .

Nate

Before fitting the rear servo to the casing, ensure that
the rear band apply lug 15 aligned with the servo pin
bore in the transmission casing. if the jug is not aligned,
the servo 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 servo piston
sealing ring is correctly seated in the baore.

5. Fit the cover together with a new gasket.

6. Torque tighten the setscrews to the figures guoted
in Section T22.
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The detent solenoid is secured to the lower face of the
transmission casing and is connected by a lead to 2
connector on the teft-hand side of the transmission.
When the solenoid receives a signal from a micro-switch
at full throttie (kick-down button depressed), an exhaust
part is opened. This aliows oil at high pressure 1o be fed
10 the shift valves 1o oppose governar pressure {see
Section T12).

The control vaive spacer fits between the control
vatve unit and the transmission casing and forms part
of the hydraulic system which contains restrictors and
check balls.

The front servo is an assembly of pistons and springs,
similar to the rear servo. !t fits partly in the trans-
mission casing and partly in the control valve unit. The
servo apptlies the front band in Entermediate range
{second gear) and Low range to provide engine braking.
It is used also as an accumulator for the application of
the direct clutch and in conjunction with the check
balls and orifices, is part of the timing for the release of
the direct clutch.

Front servo operation

Drive range — first gear

In Drive range, servo oil from the manual valve charges
the accumulater by stroking both the accumulator piston
and the servo piston against the accumulator spring.

This prepares the accumulaior for the controiled
application of the direct cluteh during the 2-3 up-change.
The charging of the accumulator in Drive range {first
gear} alsc makes it possible to have a controiled 1-3
let-up change as the accumulator is prepared in first

gear for direct clutch apphcation.

Servo oil and the servo release spring prevent the
application of the band in second gear (Drive range)
when intermediate clutch apply oil is directed between
the serve and accumulator pistons. Servo oil is also
present in Reverse and Neutral.

Drive range — second gear

in Drive range (first and second gears), the accumulator
is charged with servo oil which strokes the servo and
accumulator pistons down against the accumulator
spring (see fig. T14-1), In second gear, intermediate
clutch oil is fed between the servo and accumulator
pistons but does not force them apart. This is because
the force of the servo oil which holds the piston down is
equal to the intermediate ciutch oil attempting to stroke
the piston up.

Drive range — third gear
When the direct ciutch is applied, intermediate clutch
oil pressure increases. This increased pressure, plus the

Detent solenoid, control valve
spacer, and front servo

I
E WisE

Fig. T14-1 Drive range — 2nd gear

Servo oil {check ball seated)

Cirect clutch passage

Accumuiator piston

Servo piston

Intermediate cluteh oil {check ball seated)

g & Wk —

Servo and intermediate ¢clutch oil

(.

accumulator spring, overcomes the servo oil pressure and
the accumulator piston.s moved until it reaches the stop
on the pin {see fig. T14-2). As the accumulator piston
moves, it abuts the servo piston which moves & corres-
ponding distance, until it contacts a retainer ring on the
servo pin. |t will not however, move any further and the
front band will not be applied.

As the accumulator piston moves, an amount of
diract clutch oil is absorbed and this permits the direct
clutech to apply at a controlled rate, for a smooth 2-3
up-change.

Drive range — 3-2
The release of the direct clutch is controlled by the
frant servo, two orifices and two check balls. This
allows the driving load to be transferred smocthiy 1o
the intermediate sprag. .
The controlled release pressure allows the engine
to increase its rev/min to suit the lower gear ratio of
second gear during detent down-changes, resulting ina
smooth change with better acceleration.
During the stroking of the servo and accumulator . .

25
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pistons, servo oit seats a check ball and the oil must pass
through a restrictor. This siows down the stroking of the
pistons (sea fig. T14-3].

The exhausting oil from the accumulator and the
direct clutch seats another check ball and the oil is forced
to flow through an orifice. This controls the clutch
pressure during direct ciutch release.

Fig. T14-2 Drive range — 3rd gear
1 Direct ciutch oil
2 Intermedsate clutch oil {check ball seated}

:] Direct cluten and intermediate clutch oil

Intermediate range — second gear

During a manual 3-2 down-change, intermediate clutch
oil from the 1-2 shift valve seats a check ball and flows
through an arifice to apply the front band (see fig. T14-4)
The oil which applies the band is also controlled by the
stroking of the accumulator piston which is resisted by
the accumulator spring and the restricted exhaust of the
direct clutch oil.,

Detent solencid, control valve spacer, and front servo —
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 velve unit and governor pipes
(see Section T12).

3. Disconnect the leads from the connector terminals.
4. Remove the two setscrews that secure the detent
solenaid.

8. Remove the solenoid.

€. Remove the controi valve spacer ptate and gasket.
Note

tf 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 balis do not

fall out. Remove the check balls from the spacer plate.
7. Remove the six check balls from the cored passages
in the transmission case ({see fig. T14-5).

8. Lift the front servo piston, retaining ring, pin,
retainer, and spring from the transmission case. An
exploded view of the front serve is shown in figure T14-7.

Front servo — To inspect
1. Examine the servo pin for damage.

Fig. T14-3 Drive range — 3-2
T Servo il {check ball seated)
2 Direct clutch passage-
3 intermediate cluteh oil {check ball seated)

E Servo and intermediate ciutch oil

Fig. T14-4 Intermediate range — 2nd gear
1 Direct clutch passage
2 Intermediate clutch oil (check ball seated)

[ intermediate clutch oil
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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 serve pin in the piston.

Detent solenoid, control vaive spacer, and front servo —
To fit
When overhauling the front servo or front accumutator
piston it will be noticed that the Teflon ring allows the
piston to stide very freely in its bore. Thisis a narmal
characteristic of the ring and does not indicate leakage
during operation,

When servicing pistans, the following paints 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 oit sealing ring if it shows
evidence of leaking during operation or visual damage.

When changing a front servo Teflon oil sealing ring,
renew with an aluminium sealing ring.
1. Fit two guide bolts into the transmission case.
2. Place the six check balls into the bal seat pockets
in the gase.
3. 1f the transmission is in the car, place the check
balls into the bal! seat pockets in the spacer plate.
Note
QOne check ball is non-functional, therefore, on RC
transmissions omit one ball as shown in figure T14-6.
4. Fit the control valve spacer plate to case gasket
{gasket with extension for detent solenoid).
B, Fit the contrel valve spacer plate.
6. Fit the detent solencid. 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 serve pin and
install the pin into the case so that the tapered end
contacts the forward band. Ensure that the retainer ring
is installed in the servo pin groove,

8, Fit a new piston sealing ring to the servo piston, if
the ring has been removed.

10. Fit the servo 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 35 a group {see fig. T14-7} and fitted into the
servo bore. A length of straight clean feeler gauge {approx-
imately 0,51 mm (0.020 in)] should be used 1o hold the
servo assemnbly temporarily in position as shown in

4 3 o, Jak

Fig. T14-6 Location of check balls — spacer plats
1 Spacer plate to case gasket
2 Check balls
3 Spacer plate
4 Non-functional ball {omit on RC
transmissions}

Fig. T14-5 Location of check balls — transmission case
1 Check balls

Fig. T14-7 Front servo
Spring

Pin

Piston

Oil seal ring
Retainer ring
Spring retainer

th U B L) B
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Fig. T14-8 Method of temporarily holding front servo
piston in position (Transmission in car)

1 Correct position of feeler gauge, allowing
the accumulator piston to enter the front
servo bore before the feeler gauge is
withdrawn
Feeler gauge
Front servo piston
Spacer plate

ENN 7% N

figure T14.8. Withdraw the feeler gauge before
tightening the control vaive body setscrews.

11, Connect the electrical leads from the top gear
switch and detent soienoid onto the connector.

12. Fit the control valve as described in Saction T12
then torque tighten the setscrews and the detsnt
solenoid setscrews to the figures quoted in Section T22,
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Rear extention — To remove

This section describes the procedure for removal of the

rear extension when the transmission is fitted to the car.
The procedure is the same when the transmission

is removed from the car except that the gearchange

actuator and the propeller shaft will have been removed.

1. Remove the gearchange slectric actuator as

described in Section T5.

2. Remaove 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 shatft. ’

5. Remove the setscrews that secure the rear extension

to the transmission casing.

6. Slide the rear extension rearward and downward

until it clears the output shatt.

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 oi! seal is 10 be fitted, push out the old
seal using a suitable drift.

5. Ensure that the seai bore in the rear extension is
clean and free from damage and that the seal drain-
back 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 3,17 mm {0.125 in) as
shown in figure T15-1.

7. Fill the space between the seal tips with Shell
Retinax A grease, ensuring that the lip edges are coated
with grease.

8. Ensure that the rear face of the ransmission casing
and the front face of the extension are clean and free
from burrs.

Rear extansion — To fit

1. Fit a new gasket onto the extansion housing,

2. Carefully fit the extension casing over the output
shaft until the extansion abuts the rear of the trans-
mission 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.

Rear extension

Fig. T15-1 Seal installation tool RH 7953

4. Fit the setscrews and torgue tighten them to the
figures quoted in Section T22.

Fit the coupling flange.

Connect the propelier shaft,

Fit the body crossmember.

Fit the gearchange electric actuator.

o mm
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T16-1

The oil pump is an internal/external gear type which is
secured to the front face of the transmission casing.
Contained within the oil pump cover is an oil pressure
regulator valve train. The pump is mechanically connected
to the engine flexplate 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

Oil pump

an oil strainer.

As the gears turn, the oil is carried in pockets formed
by the gear teeth, past a crescent shaped projection ot
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 delivered through the pump outiet to the pressure
system (see fig. T16-1}).

The oil pressure is controlled by a pressure
regulator valve. As the pressure builds up, the oil is

15

Fig. T16-1 Oil pump and pressure regulating system
1 Driven gear
2 Pump crescemt
3 Driving gear
4 Pump outlet
5 Pump intake

- Line oit

6 Line pressure oil
7 Pressure regulator vaive
8 lubricating oil
S Converter return
10 Strainer assembly

11 Transmission sump
12 Line pressure oil
13 Converter oil

14 Manua! vaive

15 Heat exchanger

: Intake and ubricating oil
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directed through an orifice 1o the top of the pressure
regulator valve. When the correct pressure is reached, the
valve moves against spring pressure, opening a passage
which feeds the torque converter,

When the torque converter is full, oil passes to
the transmission heat exchanger by way of an externaj
pipe. Upon leaving the heat exchanger, the oil is fed
by way of a 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

__j:-‘* LN |

T
L .

e T |

Fig. T16-Z2 Removing the oil pump
1 Qil pump
2 Slide hammer

Fig. T16-3 Removing tha regulstor vaive retaining
circlip
1 Regulator valve spring
2 Boost valve sleeve
3 Circlip

side of the pump. The pressure regulator valve is spring
balanced to regulfate line pressure at approximataly
4.8 bar (70 Ib#/in?).

Note

There are two types of regulator valves, therefore,
reference should be made to Section T4.

Cit pump — To remove

1. Remove the transmission from the car (see Section
T6).

2. Remove the retaining clamp RH 7952 and withdraw
the converter.

Note

The converter and oil weigh approximately 23 kg

{80 Ib) and care should be 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,

§. Fit the threaded slide hammers (J.7004} into the
setscrew holes in the pump body.

Tighten the lock-nuts and remove the pump
assembly from the transmission case {see fig. T16-2),
Note
Operate the slide hammers simultaneously otherwise the
pump will tilt and jam in the case.

6. Remove the slide hammers.
7. Rernove and discard the pump to case sealing ring
and gasket.

Qil pump — To dismantle

1. Holding the pump assembly firmly on g bench,
push the regulator boost valve sieeve, against spring
pressure, then remove the circlip (see fig. T16-3).

Note

The pressure regulator spring is under pressure and care
should be exercised when removing the boost valve

and sleeve.

2. Remove the regulator boost valve and sleeve,

3. Remove the pressure regulator spring.

4. Remove the regulator valve, spring retainer, and
spacer or spacers (if fitted), 3

5. Remove the setscrews which secure the pump cover
to the pump body. Separate the cover and bedy, 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. Remaove the gears from the pump body as shown in
figure T164.

B. Remove the retaining pin and plug from the end

of the regulator bore,

8. Remove the oil rings from the pump cover.

10. Remove the pump to forward clutch housing
selective washer, noting the thickness to facilitate
fitting of a new washer on assembiy,

Qil pump — Ta inspact
Wash all parts in ciean paraffin, then dry with
compressed air,
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1. Examine the pump body gear pocket and the
crescent for scoring or other damage.

2. Fit the gears into the pump body, then check the
end clearance as shown in figure T16-5, The clearance
should be between 0,02 mm and 0,09 mm (0.0008 in
and 0.0035 in). . :

3. Examine the face of the pump body for scores and
burrs.

4. Examine the oit passages for blockages and porosity.

§. Examine the threads into which the cover securing
setscrews fit.

6. Check the pump cover and body faces for overall
flatness.

7. Examine the pressure regulator vaive bore for score
marks.-

8. Ensure that the pressure regulator valve and the
boost valve wili move freely in their respective bores.

O# pump — To assembie
1. Fit the oil pump driving and driven gears into the
pump body with the alignment marks {made with an
indelible pen or pencil} uppermast,.
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, T16-4},
2. Fit the pressure regulator spring retainer, spacer, or
spacers (if fitted) and spring into the pressure regulator
bare {see fig. T16-6).
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 regulater valve end plug and
retaining pin.
5. Lightly lubricate the boast 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 siegve against the pressure regulator valve spring.
6. Retain the sieeve 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. Tighten the
band to align the cover with the body (see fig. T18-7).
11. With the band in position, tighten the pump body
to cover securing setscrews to the figures quoted in
Section T22. Remove the alignment band.
12. Fit a new pump to case ‘0’ ring.
13. if necessary, fit a new front pump oil seal using the
installing tool RH 7953,
14, Fit a new selective washer (pump 1o forward ciutch
housing), with a corresponding thickness 10 the one
removed, '

Ol pump — To fit
1. Fit a new gasket and guide pins into the trans

Fig. T16<4 Removing the pump gears
1 Pump body
2 Driving gear {tangs uppermost)
3 Driven gear

Fig. T16-5 Checking the gear end ciearance
1 Straight edge
2 Feeler gauge
3 inner {driving} gear
4 Quter {driven} gear

mission case. ‘
2. Lubricate the turbine shaft journals with clean
transmission fluid, Smear the seal rings on the pump
delivery sleeve with petroleum jelly, ensuring that the
rings are correctly located.
3. Fit the pump assembly (see fig. T16-8). Ensure
that new saals are fitted to the setscraws.

Do nat remaove the guide pins until all but two
setscrews have been fitted. Leave one setscrew out to
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Fig. T16-6 Pump cover
1 Pressure reguiator valve
2 Pump cover
3 Gasket
4 Retaining pin
5 Selective washer

B Baore plug

B Spacer

Fig. T18-7 Aligning pump tover with pump body
1 Alignment band

7 Dil sealing rings

9 Spring retainer

10 Pressure regulator spring
11 Boost valve

12 Sleeve

13 Circlip

assist in checking the end-float.
4. Torque tighten the setscrews 1o the figures quoted
in Section T22.
Note
If the turbine shatft cannot be rotated as the pump is
being pulled into pasition, it is possible that either the
torward or direct clutch housings have not been correctly
indexed with all the clutch plates. This condition must
be corrected before the pump is finally pulled inte
position,
5. Check the front unit end-fipat as follows (see fig.
T16-9).
a. Fit aslide hammer bolt (J-7004) into the ane
remainmng bolt hole.
b. Secure a dial test indicator on the siide hammer
bolt. Adjust the indicator 1o 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 2ero.
2. Pull the turbine shaft forward, noting the indicator
reading (shaft travel),

The end-float should be between 0,08 mm and
0.61 mm {0.003 in and 0.024 in).

It the end-fioat is not within the limits, select a new
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washer, referring to the following chart. Note
An oil soaked washer may tend to discoiour. Therefore,
if necessary, measure the washer 10 ascertain the thick-

!ﬂiclmess Colour Number ness.
1,52 mm 1o 1,63 mm 6. Remove the dial test indicator and stide hammaer
| {0.060 in to 0.064 in) Yellow 0 g°ll—F e firal _ -
i . it the final pump securing setscrew and saal.
1,80 mm to 1,90 mm | | . - .
. . ' . Terque tighten the setscrew to the figures quoted in
1
{0.071 in t0 0.075 in) Blue Section T22.
2,08 mmto 2,18 mm
{0.082 in to 0.086 in) Red 2
2,36 mm to 2,46 mm |
{0.083 in 1o 0.097 in) Brown | 3
(2,64 mm 10 2,74 mm |
1{0.104 into B.108 in) Green 4
292 mmto 3,02 mm |
0.115in10 0.119 in) Black 5
3,20 mm to 3,30 mm ! |
{0.126 in t0 0,130 in} | Purpie | 6

Fig. T16-8 Fitting the oil pump
1 Guide pin

Fig. T16-8 Checking the front unit and-float
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T17 .1

The control rads, levers, and parking linkage consist of
an assembly of levers and rods which are operated by
the electric gearchange actuator. The detent lever is
connected to the manual control valve in the control
valve unit and is retained in this position by a spring-
ipaded detent roller (see fig. T17-1).

The parking paw! actuating rod causes the parking
pawl to engage the transmission whenever Park is
selected. This provides a mechanical lock which will
hold the car on the steepest of gradients.

When the gear range selector lever on the steering
cotumn is moved, with the ignition on, the electric
actuator wilt move the gearchange operating lever to the
required pasition via an adjustable rod. The gearchange
operating lever is secured 10 the outer end of the manual
shaft and the detent lever is secured 1o the inner end of
the shaft. Therefore, the detent lever wil move a
corresponding distance, moving the manuai control
valve.

When the gear selector lever on the steering column
is moved to Park, the parking paw! 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 shaftis
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. 11 the transmission has not been removed, drain
and remove the sump as described in Section T11.

3. If 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 and clevis pin from the
opposite end of the gearchange cperating 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 assemnbly to the control valve unit; remove
the detent spring assembly.

7. Remove the pin which secures the manual shaft to
the case.

B. Slacken the lock-nut securing the detent lever 1o the
manual shaft.

9. Remove the detant lever from the manual shaft,
Then remove the lock-nut completely.

10. Remove the parking pawl actuating rod, detent
iever, and manual shaft from the case,

Control rods, levers,
and parking linkage

Fig. T17-1 Manual shaft and parking linkage
Detent roller and spring assembly
Retaining pin

Lock-nut

Detent lever

Parking pawl actuating rod
Manual shaft

Lip seal

Spring retainer

Pawl return spring

10 Parking pawl

11 Pawl shaft

12 Parking lock bracket

WO, bWhN -

Note

Do not remove the manual shaft seal uniess replacs-
ment is required.

11. Remove the setscrews securing the parking lock
bracket; remove the bracket.

12. Remove the parking pawl return spring.

Nots

The foliowing operations are to be completsd only it
one or more of the parts invoived requires replacement
13. Remove the spring retainer from the parking pawl
shatt. Remove the parking pawl shaft cup plug by
placing a screwdriver between the parking pawl shaft
and the casing: levering outwards (see fig. T17-2).

14, Remove the parking pawl and the shaft.
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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
darnage. Ensure the actuator fits freely on the actuator
rod.

Fig. T17-3 Fitting the parking pawl and shaft

4, Examine the parking pawf for cracks or wear.

5. Examine the manual shaft for damaged threads or
shaft roughness {oil seal surface).

6. Examine the detent iever for cracks or 2 loose pin.
7. Examine the parking pawl! shatt for damage to the
retainer groove,

8. Examine the parking pawl return spring for distortion
or damaged ends.

8. Examine the parking lock bracket for cracks or
wear.

10. Examine the detent spring and rolier assermbly

for cracks or damage,

11. Exarmine the gearchange operating rod for signs

of bending.

12. Examina 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 transmission, then fit the parking paw!
shaft (see fig. T17-3).

2. Fit the parking paw! shaft retaining clip.

3. Fit the cup plug into the case, using 3 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.

4. Fit the parking pawl! return spring with the squared
end hooked around the pawl!,

&. Fit the parking ock bracket with the guides over
the parking pawl. Torgue tighten the setscrews to the
figures quoted in Section T22.

6. Fit the actuator rod plunger under the parking
iock bracket and over the parking pawil.

7. Fit the opposite end of the actuator rod into the .
detent lever from the side opposite to the pin.

B. If necessary, fit a new manual shaft to case lip
type seal into the case, using 3 19,05 mm {0.750 in}
diameter steel rod to seat the seal.

9. Lubricate the manual shaft with Shell Retinax A
grease. Fit the shaft into the case and through the detent
lever {see fig, T17-4).

10. Fit the lock-nut anto the manual shaft, then torgue
tighten the nut to the figures quoted i Section T22.
11. Fit the retaining pin into the transmission casing,
aligning it with the groove in the manual shaft {see

fig. T17-5).

12. Fit the detent spring and roller assembly. Torque
tighter the setscrew to the figures quoted in Section T22.
13. Fit the gearchange operating lever to the manual
shaft. Fit the lock-nut and torque tighten to the figures
guoted in Section T22.

14. Fit the gearchange operating rod using the clevis
pins. Lubricate the clevis pins with Rocol MTS 1000
grease, then fit new split pins.

15. Fit the sump {see Section T11).

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
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tforward (Park pasition), jaw and lever, adjust the length of the rod.

3. Ensure that both jaws of the operating rod slide 7. Finally, lubricate the clevis pin with Rocol MTS
easily about the two levers and check the clevis pin will 1000 grease. Fit the clevis pin and secure it with a new
slide into the jaw and through the lever. spiit pin,

4. Select each of the'gear positions in turn on the

actuator. Al each position, ensure that the clevis pin

wili 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 nat pass through the

T ;
- L?
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Fig. T17-5 Fitting the manuat shaft retaining pin
1 Manual shaft
2 Retaining pin

TSD #4400
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The turbine shaft is a splined shaft which connects the
torque converter to the forward cluteh,

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

The direct clutch is similar in construction to the
torward chutch {see fig. T18-1].

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

The front band is a lined steel band which is
anchored 1o the transmission case &t 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 forward clutch is applied, the drive
transmitted by the turbine is connected to the
transmission mainshaft. When the forward clutch is
released the cluteh return springs push back the hydraulic
piston, the piates are then released and the connection

Turbine shaft, forward and

direct clutches, sun gear
shaft, and front band

between the converter and the mainshaft is broken.
As a result, the transmission is in Neutral.

Whenever the direct clutch is applied, drive from
the forward ctutch is divided and follows two different
paths 1o the gear unit {see Section T18},

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 piate, 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.

A summary of the power flow through the trans-
mission is given in Section T19.

Turbine shaft, forward and direct clutches, sun pgear
shaft, and front band — To remove

t. Remove the transmission from the car; withdraw
the converter assembly.

2. Remove the il pump.

3. Withdraw the turbine shaft and the forward
clutch from the transmission {see fig. T18-2).

4. Remove the thrust washer from between the
forward cluteh hub and the direct clutch housing; the

Fig. T18-1 Sectioned view of transmission showing forward and direct clutches

1 Forward cluteh housing
2 Front band
3 Direct cluteh housing

4 Intermediate sprag clutch
5 Sun gear shaft
6 Forward clutch hub

7 Direct clutch hub
8 Turbine shaft

_ Tu rbir;e shaft, forward and direct clutches, sun gear shaft, and front band
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washer may have come out with the forward clutch.

5. Withdraw the direct clutch and intermediate sprag
assembly {see fig. T18-3). The sun gear shaft may come
out with the direct clutch assembly,

6. Remove the sun gear shaft if not previously removed.
7. Remove the front band.

B. Check the end-float of the rear unit; proceed as
follows.

Fig. T18-3 Removing the direct clutch and intermediate
sprag assembly

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. T18-4].

4. Set the dial indicator to Zerp.

5. Move the output shaft in and out, noting the
indicator reading 10 enable the correct end-fioat
adjusting washer to be used when the transmission is
assembled. The end-float should be between 0,18 mm
and 3,48 mm (0.007 in and 0.019 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 limits, it can be
selected with the aid of the following chart,

Thickness Number _]
Ommto 0.4t mm
(0 in100.016 in} 6
0,41 mmto 0,81 mm |
| {0.016 in 10 0.032 in) 5
0.81 mmto 1,22 mm |
| {0.032 in t0 0.048 in) | 4
1,22 mm to 1,63 mm |
{0.048 in to 0.064 in) . 3
(1,63 mm te 2,03 mm |
{0.0B4 in to 0.080 in) | 2
203 mmto 2,44 mm |
| (0.080 in 10 0.096 in) [ 1

Forward clutch and turbine shaft — To dismantie

1. Remove the large snap ring which retains the direct
cluteh hub to the forward cluteh housing. Remove the
direct clutch hub. ~

2. Remove the forward clutch hub. Remove the thrust
washers, one from each side of the hub (see fig. T18-5),
3. Remove the compaosition and steel clutch plates.
Remove the clutch zpply 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 accessibie. Remove the snap ring
{see fig. T18-6). ’ =

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 piston from the clutch housing (see
fig. T18-7).

Note :

The forward and direct clutch pistons are similar, Ensure
that the forward clutch piston is identified during
dismantling, so that it can be reassembied correctly
into the forward clutch housing.
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Fig. T18-4 Checking the rear unit end-float

8. Remove and discard the inner and outer sesls from
the clutch piston.

8. Remove and discard the piston centre seal from the
forward cluteh housing.

10. It is not necessary to remove the turbine shaft
from the forward clutch housing uniess either the shatt
or the housing is damaged and requires renewal. There-
fore, if renewal is required, proceed as follows.

11. Place the forward clutch housing on the bed of a
press with the turbine shaft iowermost,

12. Using a drive extension 9,53 mm {0.375 in} in
diameter and approximately 76,20 mm {3.00 in)

long, or similar tocl as a drive, press the turbine shaft
out of the forward clutch housing.

Forward ciutch and turhine shaft — To inspect

1. Wash all parts in clean paraffin, except the
composition faced clutch piates. Dry all the parts with
compressed air. The composition clutch plate surfaces
should be examined for.

Pitting and flaking.

Wear.

Glazing,

Cracking.

Charring.

Metal particles embedded in the lining.

If a composition plate exhibits any of the above
conditions, fit new plates,

2. The steel plates should be checked for heat

~opnpomw

-
i
1
—

L'H

Fig. T18-5 Forward clutch assembiy

1 Snap ring 5 Thrust washer 9 Apply ring
2 Direct dutch hub 6 Composition plate 10 Forward ciutch assembly
3 Thrust washer 7 Flat steel plate A Direction of dished steei clutch

4 Forwarg cluteh hub 8 Dished steel plate

plate into forward cluteh housing
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discolouration. 1f 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.

3. Examine the sixteen clutch release springs for
coflapsed coils or signs of distortion. f any springs show

n

Ll ]

Fig. T18-6 Removing and fitting the forward clutch
housing snap ring
1 Clutch spring compressor
2 Press ram
3 Snap ring

Fig. T18-7 Removing the forward clutch piston

these symptoms, fit sixteen new springs.

Extreme heat or burning irt the area of the clutch
may have caused the springs to take a heat set, if this
condition is found, fit sixteen new springs.

4. Examine the elutch hubs for wom splines. Ensure
that the lubrication holes are ciear 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 bail in the clutch housing is
free in its chamber,

8. Ensure that the lubrication holes in the turbine shaft
are ciear.

8. Examine the splines on the turbine shaft for
damage and the shaft for cracks or distortion.

10. Examine the bush journals for damage.

Forward clutch and turbine thaft — To assemble

If the turbine shaft was removed from the forward
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 clutch
housing untif 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 step several times until it is
evident that the shaft is squarely aligned with the

Fig. T18-8 Fitting the forward clutch piston
1 Forward clutch piston
2 Inner seal protector
3 Outer seal protector

Novemnber 1881



WORKSHOP MANUAL

Section T18
TIB-§

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
seals with clean transmission fluid. Lubricate the seal
grooves in the piston with petroleum jelly then fit the
seals with the seal lip facing away from the return
spring pockets.

5. Lubricate a new piston centre seal with clean
transmission fuid. Lubricate the seal groove in the
forward elutch housing with petroleum jelly then fit the
seal with the lip uppermost.

6. Fit the forward and direct clutch inner seal protector
(J-21362) over the forward clutch hub.

7. Fit the clutch piston inside the forward and direct
clutch piston seal protector {J-214098), then fit the

assembly into the forward clutch housing (see fig, T18-8),

B. Fit the cluteh piston by rotating it clockwise until
it is seated in the housing.

9. Fit the sixteen clutch release springs into the spring
pockets in the clutch piston.

10. Place the clutch housing on the bed of a press
with the turbine shaft iowermaost.

11. Position the spring retainer an 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 reiease springs are not leaning, if
necessary, push the springs into 2n upright position
using a smal} screwdriver. : i

13. Fit the forward clutch apply ring into the cluteh
housing. ’

14. Fit the thrust washers on eithar side of the forward
cluteh hub. Retain the washers in position with petroleum
jelly. Ensure the bronze washer is fitted 1o the side of the
hub which faces the forward elutch 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 plate with clean transmission fluid.

17. Commence by fitting the dished steel plate with the
concave side uppermost (away from the clutch piston),
then alternate flat steel and composition plates (see fig.
Ti85L

18. Fit the direct cutch hub into the forward clutch
housing; fit the snap ring.

Direct clutch and intermaediate sprag clutch
assembly - To dismantle

1. Remove the snap ring which retains the sprag
retainer,

2. Remove the retainer {see fig. T1B-9).

3. Remove the sprag outer race, then withdraw the
sprag clutch assembly from the outer race.

4. Turn the unit over then remove the large snap
nng 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.

13 12 T 2] B 7 ot |
Fig. T18-9 Direct clutch and intermediate sprag assembiy
1 Clutch spring retainer & Sprag clutch retainer 11 Direct clutch piston
2 Clutch release spring {14} 7 Snap ring 12 Apply ring
3 Piston inner seal B Imermediate chutch outer race 13 Snap ring
4 Piston centre seal 9 Direct clutch housing
5 Sprag assembly 10 Piston outer seal
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On 1984 model year Muisanne Turbo cars and
onwards, remove six compostion plates, five flat steel
plates, and one waved steel plate.

Note

The direct clutch assembly on the above cars has been
uprated, therefore it should be kept together as an
assembly. Individual parts are not interchangeable
with sarlier models. -'

6. Using the clutch spring compressor {J-2590),
compress the clutch release springs and rermove the
snap ring (see fig. T18-10).

7. Remove the tool and lift off the spring retainer.
Rernove the fourteen clutch release springs. Keep these
springs separate from the forward clutch release springs.
8. Withdraw the direct clutch piston from the clutch
housing.

Note

The forward and direct clutch pistons are similar.
Ensure that the direct clutch piston is identified during
dismantling o 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 in clean paraffin, except the
compasition faced clutch plates. Dry all the parts with
compressed air.

2. Examine the sprag assernbly.

-l

Fig. T18-10 Removing and fitting the direet clutch
housing snap ring
1 Snap ring pliers
2 Spring compressor
3 Snapring
4 Compressor adapter {seated on retainer)

3. Examine the inner cam and outer race for seratches
or wear,

4. Examine the clutch housing for cracks. Ensure that
the oil passages are clear and ook for excessive wear on
the cluteh piate driving lugs.

h. Examine the composition faced and steel ciutch
piates.,

6. Composition plates should be dried with
compressed air and the composition surfaces

inspected for.

Pirting and flaking.

Wear.

Glazing.

Cracking.

Charring.

Metal particles embedded in the fining.

If a composition faced plate exhibits any of the
above conditions, 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.

8. 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
hiole is clear.

10. Examine the housing for free operation of the
check ball.

11, Examine the piston for cracks.

12. Examine the fourteen springs for coliapsed coils

or distortion. If any of these springs requires replace-
ment, fit sixteen new springs.

13. Examine the front friction band for wear at the
anchor and apply lugs, alsc for the presence of metallic
particles in the band lining. Examine the band lining
for cracks, flaking, burning, and for the lining becoming
loose.

e OO0 o

Direct clutch and intermediate sprag clutch sssembly —
To assembie -

1. Lubricate the new inner and outer ciutch piston
seals with clean transmission fluid. Lubricate the seal
grooves in the direct clutch piston, then fit the seals
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 seal with the lip uppermost.
Note

Production built transmissions use a direct clutch
housing with a check ball. If the housing requires
replacement and the repiacement housing does not
contain a check ball, replace the direct cluteh piston
with the service piston which has a check bail. Either
the direct cluteh housing and/or the piston must
contain a check ball otherwiste damage may occur to
the direct clutch and related parts.

3. Fit the inner seal protector {J-21362) over the
direct clutch hub,

4. Fit the outer seal protector {J-21409) into the
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clurch housing and fit the piston, tuming it clockwise
as it is pushed down. Remove the tools.
5. Fit the fourteen clutch release springs into the spring
pockets in the clutch piston, leaving two pockets
directly opposite one another with no springs. I 3
replacement springs are to be fitted, fit all sixtean.
€. Paosition the spring retainer over the springs.
7. Using the cluteh spring compressor {J-2590),
compress the springs ensuring that the retainer does
not catch in the snap ring groove. Fit the snap ring,
then remove the tool.
Note
Ensure that the clutch release springs are not leaning.
If necessary, push the springs into an upright position
using a small screwdriver.
8. Fit the direct ¢lutch apply ring into the clutch
housing.
9. Lubricate the four flat steel clutch plates, five
composition faced plates and one waved steel plate
with clean transmission fluid. Then fit the plates into
the clutch housing (see fig. T18-11). Commence with
the waved steel plate and then alternate composition
and steel plates.

On 1584 model year Mulsanne Turbo cars and
onwards, one waved steel plate, five fiat steef plates,

Fig. T18-11 Firting the direct clutch plates
1 Backing plate
2 Composition plate
3 Waved steel plate
4 Flat steel plate

and six composition plates are fitted.

Note

Do not use radially grooved composition plates at this
point of the assembly.

10. Fit the direct clutch backing plate over the elutch
plates and fit the large snap ring.

11. Turn the cluteh unit over and fit the sprag clutch
assembly onto the intermeadiate clutch inner cam.

12. Fit the intermediate 5prag outer race with a
clockwise turning motion.

Note

When fitted, the outer race should not turn anti-
ciockwise,

13. Fit the sprag ctutch retainer {cup side down) and
fit the snap ring.

Turbine shaft, forward and direct ciutches, sun gear
shaft, and front band — To fit

1. Fit the front band so that the band anchor hole fits
over the band anchor pin and the band apply lug faces
the servo hole (see fig. T18-12).

2. Fit the sun gear shaft with the longer spiined end
innermast.

3. Fit the direct clutch housing and intermediate
sprag assembly onto the centre support as follows.

4, Ensure that the ends of the gil sealing rings on the
centre support are interfocked, and that the rings are
lubricated.

5. Carefully siide the direct clutch housing onto the
centre support sleeve, at the same time engage the housing
internal splines with the splines on the sun gear shaft,
6. Ensure that the clutch housing hub bottoms on the

Fig. T18-12 Fitting the front band
1 Anchor pin
2 Front band location
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sun gear shaft and that the splines on the forward end of
the sun gear shaft are flush with the splines in the direct
clutch housing.
Note
It will be necessary to rotate the clutch housing to allow
the sprag outer race to line up with the intermediate
clutch plates. 1f necessary, remove the direct clutch
driving and driven plates to facilitate the handling of the
_housing.
7. Fit the bronze thrust washer onto the forward
clutch hub; retain the washer in position with petroleum
jelly.
8. Position the transmission horizontally in the
transmission holding fixture, then fit the forward clutch
assembly and the turbine shaft.
9. Ensure that the mainshaft bottoms on the end of the
forward clutch hub.
10. It will be necessary 1o rotate the clutch housing to
allow the direct clutch driving hub to line up with the
clutch plates in the direct clutch,
11. When the forward clutch is correctly seated it
should be approximately 31,75 mm {1.250 in} from the
oil pump face in the transmission casing,
Note
The missing internal spiines in the forward clutch hub
are lubrication passages and do not have to be aligned
with any particular splines on the mainshaft.
12. Fit the oil pump.
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The intermediate clutch comprises three steel plates
{1 waved and 2 flat), three composition plates and an
apply piston.

On Mulsanne Turbo cars prior to 1984 model
year, three flat stesl plates were used together with
heavy duty composition plates.

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

The eompound planetary gear unit consists of an
internal gear, which is splined onto the mainshaft; an
output planet carrier and pinions; an output shaft,
which is mechanically connected to the output carrier;
and a sun gear, which is splined onto the sun gear
shaft (see fig. T19-1).

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

The reaction carrier comprises a housing. 2 set of
pianet pinions, and the outer race of the Low roiler.

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

When the mainshaft rotates, the splined internal
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 ciockwise and drive the front internal gear
clockwise.

The front internal gear is an integral 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 front internal gear
clockwise. This reaction tends to rotate the front
carrier assemnbly anti-clockwise instead of allowing the
force to turn the internat gear and output shaft against
the weight of the car.

To make the gear set effective in driving the car, 3
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 tum
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

3 a 5
) |
|
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Fig. T19-1 Sectioned view of the transmission showing the intermediate clutch and gear unit

1 Intermediate clutch

5 Qutput shaft driving flange

8 Front planet pinion

2 Rear band 6 Mainshaft 10 Roiler clutch assembly
3 Reaction carrier 7 Rear planet pinions 11 Centre support
4 Qutput carrier 8 Sun gear

_ Intermediate clutch, gear unit, centre support, and reaction carrier
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to drive the front internal gear and output shaft in
reduction at a ratio of approximately 2,5:1. This gear
ratio, coupled with a maximum torque converter
reduction of approximately 2.2:1 gives an overall ratio
of almost 5.5:1 in first gear.

_As the speed of the car increases, iess torque
multiplication is required so that the coupling will
become more efficient, therefore, it is desirable to
move ta a lower ratio. This is accomplished with the
aid of the intermediate sprag assembly, intermediate
clutch, 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 direction oniy.

When the intermediate clutch is applied, the drive
piates 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-clockwise rotation.
When the sun gear is stationary, the power flow is as
follows.

Converter output is transmitted clockwise through
the forward ciutch to the mainshaft and rear internal
gear. As the rear internal gear turns clockwise, the rear
pinions rotate clockwise on their pinsg and “walk
around’ the stationary sun gear. This moves the output
carrier and output shaft clockwise in reduction 3t a
ratio of approximately 1.5:1 {or secong gear).

The front gear unit is not required for second gear
operation. However, because the output carrier is
integrat 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 iower
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 cluteh so that beth
the rear internal gear and the sun gear rolate at the
same speed.

In order to obtain Reverse, a rear friction band is
used. This band locks the reaction carrigr against
clockwise rotation which would cause the Low or rear
roller 1o overrun. Power flow through the transmission
in Reverse is as foliows.

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 internai gear. Instead of power
flowing through the forward ciutch, it flows from the
wrbine shaft through the forward 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 revoive
anti-clockwise as idlers. This drives the front internasl
gear and output shaft anti-clockwise or in a reverse

direction. The overall ratio in Reverse with maximum
converter ratio and gear reduction is approximately
4.4:1.

in Intermediate range (second gear} with the
accelerator pedal released, the car will slow down,
using the engine as a brake. In this sitvation howeaver,
the rear wheels will drive the transmission through the
output shaft and as a result, the intermediate sprag
would artempt to overrun. To prevent this happening
the front band is applied to the direct clutch housing,
holding it stationary, thus keeping the transmission in
second gear to provide effective engine braking.

For even greater engine braking. the transmission
can be piaced into Low range. At speeds below
approximately 84km/h {40 miie/h} the transmission
will move to first gear. When the car is in first gear
and the throttle is closed, the Low roller tends to
overrun. When the Low/Heverse band is applied, the
reaction carrier is prevented from overrunning the
roller and the transmission is retained in first gear.

The following is a summary of the flow of power
through the transmission in various gears.

Summary of power flow

Neutral - Engine running

Forward clutch released, direct clutch reteased,
interrnediate clutch reteased, low roller cluich
ineffective, front band released, intermediate sprag
clutch ineffective, rear band reieased.

In Neutral, all ciutches and bands are released;
therefore, no power is transmitted from the torgue
converter turbine to the planetary gear train or output
shaft.

Drive range - First gear

Forward clutch applied, direct clutch released,
intermediate clutch reieased, low roller clutch effective,
front band released, intermediate sprag clutch
ineffective, rear band released.

With the gear range selector in Drive range. the
forward clutch ts applied. This detivers turbine torgue
1o the mainshaft and turns the rear internal gear
clockwise. Clockwise motion of the rear internal gear
causes the pinions to turn clockwise, driving the sun
gear anti-clockwise. In turn, the sun gear drives the
front pinions clockwise, driving the front internal gear,
output carrier,and output shaft clockwise at a
reduction of approximately 2.5:1. The reaction of the
front pinions against the front internal gear is taken by
the reaction carrier and roller clutch assembly to the
transmission case. {The approximate stall ratio equals
5.5:1).

Drive range - Second geaar
Forward clutch applied. direct clutch released.
intermediate ctutch applied, low roller clutch
ineffective, front band released, intermediate sprag
clutch effective, rear band released.

in second gear, the intermediate clutch is applied
to allow the intermediate sprag clutch to hold the sun
gear against anti-clockwise rotation. Turbine torque,
through the forward clutch, is applied clockwise
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through the mainshaft, to the rear internal gear.
Clockwise rotation of the rear imternal gear turns the
rear pinions clockwise against the stationary sun gear.
This causes the output carrier and output shaft to turn
clockwise at a reduction ratio of approximately 1.5:1.

Drive range - Third gear

Forward clutch applied, direct clutch applied,
intermediate clutch applied, low roller cluteh
ineffective, front band released,intermediate sprag
ineffective, rear band released.

In direct drive, engine torgue is transmittad to the
convenier, then through the forward elutch to the
mainshaft and the rear internal gear. Because the
direct clutch is applied, equal power is transmittad also
to the sun gear shaft and the sun gear. Since bath the
sun gear and the internal gears are now turning at the
same speed, the planetary gear set is essentially
locked and turns as one unit in direct drive at a ratio of
1:1.

Reverse

Forward clutch released. direct clutch applied.
intermediate clutch released, low roller clutch
ineHective, front band released. intermediate sprag
clutch ineffective, rear band applied.

In reverse, the direct clutch is applied to transmit
turbine torque from the forward clutch housing to the
sun gear shaft and sun gear. The rear band is applied;
this prevents the reaction carrier from turning
clockwise. Clockwise torque to the sun gear causes
the front pinions and front intemal gear to turn anti
clockwise in reduction. The front internal gear is
directly connected to the output shaft, thus providing
the reverse output gear ratio of approximately 2:1. The
reverse torquée multiplication at statl (converter and
gear ratios) 15 approximately 4.4:1,

Intermediate clutch, gear unit, centre support, and
reaction carrier - To remove

Before the intermediate clutch, gear unit, and their
associateg parts can be removed. the transmission
must be removed from the car.

Remove the following units.

Sump, strainer, and intake pipe assembly.
Control valve unit,

Rear servo.

Control valve spacer, check balis, and front servo.
Qil pump.

. Turbine shaft, forward clutch. direct clutch, sun
gear shafl, and front band.

7. Remove the centre support bolt from the
transmission case. This is the socket-headed cap-
screw located in the lower face of the transmission
case at the rear of the control vaive unit oil passages.
8. Remove the snap ring which secures the
intermediate clutch back plate.

8. Remove the back plate then withdraw the three
composition plates and the one waved and two fiat
steel piates {three flat steel plates on Mulsanne Turbo
cars prior to 1984 modei year).

b wh =
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Fig. T19-2 Removing the centre support assembly

10. Remove the snap ring which retains the centre
support in the case.

11. Remove the complete gear unit assembly by
lifting with the removal tool (J-21795) and a slide
hammer (J-7004).

12. 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 suitabie hoie in the work
bench). *

14. Remove the rear unit seiective washer from the
transmission case.

15. Remove the support 10 case spacer.

16. Remove the rear band assembly. To facilitate
removal, rotate the band lugs away from the pins and
pulf the band assembly out of the transmission case.
17. Rermove the centre supporn assembly from the
reaction carrier (see fig. T18-2).

18. Withdraw the centre Support to reaction carrier
thrust washer.

Note

The thrust washer and the race may have adhered 0
the back of the centre support. If so, remove tham
from the centre support

19. Remove the reaction-carrier and roller clutch
assembly from the output carrier {see fig. T19-3);
remove the roller ¢lutch assembly and spacer ring
from the reaction carriar,
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Fig. T19-3 Removing the reaction carrier assembiy
1 Rotler cluteh assembly
2 Reaction carrier
3 Gear ring
4 Qurput carrier

|12:.3456

| | I #

7 3-9101_1 12 |

| I il ¥, I:__.J-'__.-E_Eﬁ | , |

| | "'I*,,.-I f‘"{; fd\ i : '\-Il"."'llll; %I
EEUNTR WA rj Jiadal I |
S P:‘ i lﬁfﬁlﬂ ':;.'f'."\‘.;l_h i 3 t-j gﬁ y |
|I|._.‘_L_.F. o "J:::‘-'E'.I'Kj “:_"I)".ﬂl I‘I..'.I. " |
= - vt |

Fig. T194 Centre support assembly
1 Oil seal rings
2 Snapring
3 Intermediate clutch spring retainer
4 Interrnediate clutch refease springs
8 Intermediate clutch spring guide
6 intermediate ciuteh piston

7 intermediate clutch inner seal

8 Intermediate clutch outer seal

9 Centre support assembly

10 Support to case spacer

11 Thrust washer

12 Roller clutch assembly

Centra support and intermediate clutch piston - To
dismantls

1. Remove and discard the four oil seal rings from
the centre support {see fig. T19-4),

2. * Remove the snap ring (see fig. T18-5}.

3. Remove the spring retainer and the clutch release
springs.

4. Remove the intermediate ciutch 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
rofler ¢lutch inner race to the centre support

Centre support and intermediate clutch piston - To
inspect
1. Woash 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 scoring or wear,
Note
Ensure that the rear spiral oil groove (looking from the
front of the centre support) is in a clockwise direction
(see fig. T19-6).

If repiacement is necessary proceed as follows.
a. With the aid of the finting/removal tools
(J-21465-6 and J-B092}, 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 sieeve (groove nearest to the intermediate
piston).
c. Drive the bush sguarely into the bore, until the
bush is flush 10 0.25 mm (0.010 in} below the top of
the oil delivery sleeve.
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 are not interconnected,
6. Examine the piston bore in the centre support for
scratches or damage.
7. Examine the piston seal grooves for damage and
ensure that they are clean.
8. Examine the piston for ¢racks or porosity.
9. Examine the springs for collapsed 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 intarmadiats clutch piston - To
assambla

1. Lubricate a new inner and a new outer seal with
clean transmission fluid. Lubricate the sesl 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} over the centre support hub.

3. Fit the mtermediate clutch piston (see fig. T19-7).
Ensure that it seats fully in the centre support.

4. Fit the spring guide and the three clutch reiease
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