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T1.3

The torque converter transmission is a fully automatic
unit, consisting primarity of a three-element hydrautic
rorgque converter and a compound planetary gear train.
Three multiple-disc clutches, one rolier clutch, 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 1o 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 year in numerals.

The torque converter, clutches and rolers 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
converter will suppiement the gears by multiplying
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 connectad
to the transmission,

When the engine is running the converter pump
rotates and throws fluid against the turbine, causing
the turbine 1o rotate. The fiuid then returns 10 the
pump in a circutar fiow and continues this cycle as
long as the engine is running.

The converter also has a smailer vaned section,
called a stator, which directs the fluid back 1o the
pump through smalter openings at greater speed. The
speeded-up fiuid imparts additional force to the engine
driven converter pump, thus multiplying engine torgue.

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.

Externsl control connections

The external control connections to the transmission
are.

1. An efectric gear change actuator, canneacting rog,
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 operates a vacuum modulator
unit,

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

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 moadulator is used 10 automatically sense
engine torgue input to the transmission. The modulator
transmits this signal to the pressure regulator which
controls main line pressure, so that all the torque
requirements of the transmission are met and the
correct 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 acceleratar pedal. When the pedal is in the kicik-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 smialler throttie '
openings without the aid of the micro-switch assembly,
or the soienoid.

Heat exchanger

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

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 Nautral positions.

P — Park position positively locks the autput shaft
to the transmission case by means of a locking pawl and
prevents the car from rolling either backwasrd or forward
when parked on a steep incline,

R -~ Reverse enables the car to operate in # reverss
direction.

N — Neutral enables the engine 1o be started and
run without the car mowving. :

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

| — Intermediate adds new performance for
congested traffic conditions or hilly terrain, This range

|

i . 3 a4

Fig. T1-T  Heat exchanger system
1 Transmission
2 Transmission fluid to heat exchanger
3 Transmission fiuid from heat exchanger
4 Coolant radiator with heat exchanger in

bottorm tank
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Fig. T1-2  Pressure control
1 Transmission oit pump

2 Pressure regulator valve train

Main line pressure
Intake pressure
Converter pressure

Moduiator pressure

has the same starting ratio as D, but prevents the
transmission from changing above second gear;
acceleration is retained when extra performance is
required,

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

L - Low range permits operation at a lower gear
ratio and should be used when maximum torque
multiplication 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 revolutions, until the selector lever is
moved into either the Drive or the Intermediate 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 valve 1rain which is located in the pump and
by the vacuum modulator which is connected to
engine vacuum.

The pressure reguiatar controls main line oil prassure
automatically, in response to a pressure signal from a
modulatar valve. This is done in such a mannaer, that
the torgue requirements of the transmission clutches
are met and correct gearchange spacing is obtained at
alt throttle openings.

To control line pressure, 3 modulator pressure is
used. This pressure varies in the same manner as torque
input to the transmission. Since the 1orgue 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
reguiated by engine vacuum, which is an indicator of
engine torgue and throttle opening. It will decrease as
the car speed increases 1o compensate for the changing
converter torque ratio.

Vacuum modulator assembly

The engine vacuum signal is received by the vacuum
modulatar isee fig. T 1-3), which comprises an

evacuated metal beliows, a diaphragm and two springs.
The assembly is s0 arranged that the bellows and external
spring apply a force that acts on the modulator valve

so that it increases modulator pressure. To control
moduiator pressure, engine vacusm and an internal
spring oppose the bellows and external spring.

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

Governor assembly
The speed of the car is signalied to the transmission

Sgplerl;lber 1982
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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 vaive, and flyweights.

Centrifugal force causes the flyweights 10 act on the
regulator valve. The valve then regulates a pressure
signal which increases with roac speed.

Governor pressure 2cts on the mogulator valve 10
cause modulator pressure to decrease as the speec of the
car INcreases.

Operation of valves and hydraulic control
units

Pressures and speeds quoted are only a guide, actual
vaiues will vary, dependent on 1:ansmission model.

Line pressure regulator
The line pressure regulator valve regulates line pressure
according te 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 seiector switch anc the gear change
actuator.

Governar assembly
The governor assembly generates an oil pressure That is
sensitive 10 The speed of the ca- znd which increases
as the car speed increasgs.

Governor pressure s used 15 control the change
points and to regulate modulator pressure.

Vacuum modulator valve

The vacuum medulator vaive provides modulaor
pressure which senses engine torgue anc car speed.

11 is used to vary the change po:nts, according Lo
throwle opening, by opposing governor oil on the
shift valves and also to raise line pressure proporticnal
1o 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 regulaies modulator pressure 1o @
proportional pressure and tencs to heid 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 1o hold the 1-2 shift valve in the down-
changed position ang 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.

Z2-3 modulator vaive

The 2-3 modulator valve is sensitive 10 modulator pressure
and applies a variable force an tnhe Z-3 shift valve which
tends 1o hoid the 2-3 shift valve in the down-changed
position.

|

.'mu

I

‘ d‘ 3 o BTHE

Fig. T1-3 Vacuum modulator assembly
Diaphragm

Aneroid bellows

Exhaust

Engine vacuum

P AN R

Main line pressure

oL Governor pressure

L___] Modulator pressure

3-2 valve A

The 3-2 valve prevents modulator pressure from acting on
the shift valves afier 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/in2) can be directed 1o the shift valves to provide
the necessary force to effect the down-change.

1-2 accumulator vaive

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

Detent valve

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

Detent regulator vaive

When the detent valve moves, the detent reguiator 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 passagas which iead to
the shift valves. Low oil moves the detent regulator to
accept drive oil, allowing drive 0il 10 enter the modulator
and detent glassages, 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). |1 also applies the rear band in
Reverse to hold the reaction carrier to provide the
reverse gear ratic. -

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

Front servo

The front servo apphes the front band to provide engine
braking in 2nd gear, Low, and intermediate ranges. It 15
used also as an accumulator for diregt ¢lutch oil during
the application of the direci cruteh. This in conjunction
with a series of check Dalis (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 valve to the release side of the servo piston.

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

Direct cluteh ol 15 directed 1o the front servo
accumulater piston where spring force plus direct
clutch pressure, stroke the ptston up against the force
of the servo release oil. This lowers the clutch apply
pressure for 2 smooth engagement.

Tne retease 0f tne direct clutch and the exhausting
ot the front servo accumuiator is slowed dowr by three
check balls and three orifices. This permits a smooth
return of the drive load to the intermediate sprag clutcn
and si50 allows the engine rev min 1o increase during 2
detent 3-2 down-change in preparation for the lower
gear ratio. This results in 2 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

Powaer flow

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

With the selector lever in either Drive ar Inter-
mediate range, the forward clutch is apptied. This
delivers turbine torque to the mainshaft and turns the
rear internal gear clockwise. (Converter torgue ratio is
approximately 2.2:1 at stalll,

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, output
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 ciuteh assembly to the transmission
case. [Approximate stall ratie 5.5:1).

Qil flow
When the selector lever is moved to either Drive or
intermediate position, the manuat valve is repositioned
10 allow 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 accumulator valve

Detent reguiator valve

Basic control

Drive oil i5s directed to the forward cluteh where it acts
on two areas of the ciutch piston to appiy the forward
clutch. The first, or inner area, is fed through an
unrestricied passage. The outer area is fed through an
orifice to ensure a smooth change into Drive.

Drive oil at the governor assembly 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 vaives
and an ares on the modulator valve.

Drive oil is reguiated aiso to another variable
pressure at the 1-2 accumulator valve, This pressure is
controlied by modulator oft and is directed to the rear
servo. 1-2 accumulator oil a1 the rear servo acts on the
aceumulator 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 fillegd. The forward clutch is applied.
The transmission is in first gear,

Drive — Second gear
Power flow
Forward clutch — appiied. Direct clutch — reieased.
tntermediate clutch — applied. Roller clutch —
ineffective. Front band — released. ntermediate sprag
clutch — effective. Rear band — released.
In second gear the intermediate ciutch is applied
1o aliow the intermediate sprag clutch to hold the sun
gear against anti-clockwise rotation.~Turbine torgue
through the farward clutch is then applied clockwise
through the mainshaft to the rear internal gear.
Clockwise rotation of the rear internat gear turns
the rear pinions clockwise agair:st the stationary sun
gear. This causes the output carrier ang gutput shaft to
turn clockwise tn 3 reduction ratio of approximatety
1.5°1.
Note
Further reduction is possible at low speeds, due to the
torgue muitiplication provided by the converter.

Oil flow

As the speed of the car and the governor pressure
increases, the force of governor oil acting on the 1-2
shift valve will overcome the force of regulated
modulator oil pressure. This allows the 1-2 shift valve
to open, permitting drive oil to enter the intermediate
clutch passage.
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T1-16

Interrnediate cltuteh oil from the 1-2 shift valve is
directed to the following {see fig. T1.5).

Intermediate ciutch

Rear servo

Frant servo and accumuiator pistons

2-3 shift valve

Basic control

Intermediate ciutch o from the 1-2 s-:ft vaive seats 2
one-way 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 accumulator piston against the 1-2 accumulator oil
anc accumulator spring to maintain lower pressure in
the clutch dur:ng a 1-2 shift for a smooth clutch
appiication. Intermediate clutch oil sezts a second one
way check ball and flows to the front servo and
accumulator pistons. Intermediate cluteh ail i also
directed 1o the 2-3 shift valve.

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

Drive — Third gear

Power flow

Farward cluten — apniied. Dirset clutcn — apoiied.
Intermediate ciuich — applied. Rotlier clutech —
ineffective. Front band — released. Intermediate sprag
clutcn — ineffective. Rear band — released.

Ir direct drive, engine torque is transmitted fram
the carverter, through the forward ¢lutch to the main-
shafi and rear mierna’ gear. Because the direct clutch
is applied, equal power 1s also transmitied to the sun
gear snaft and the sup gear. Since both sun gear and
internal gears are now turning al the same speed, the
planetary gear set is essentially locked and wrns as
one unit in direct drive or aratie of 1: 1.

Qil 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 1c move,
feeding intermediate elutch oil to the direer ¢lutch
passage.

Direct ciutch oii 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

Direcs: clutch oil from the 2-3 shift valve flows pas:

a one-way check valve to the inner area of the direct

cluteh piston to apply the direct clutch.
Simultaneously, direct clutch oil is fed 10 the front

accumulator piston. Pressure of the direct clutch oil,

combined with the accumulator spring, moves the

accumulator and servo pisions against servo o, This

acts as an accumutator for a smooth direct clutch

application,

Direct clutch oil is supplied also to the 3-2 valve
10 move the valve against modulator pressure. This cuts
off modulator oil to the 1-2 regulater and 2-3 moduiator
valves. |1 also allows the transmission to utilize the
torgue multiplying cha-acteristics of the converter
during medium throttie operation without down-
changing.

Summary
The forward, imermedizte, and direct clutches are
appiied, The transm:ssion 1s in third gear {direct drive).

Part throttle down-change

Power fiow

Forward clutch — appiied. Direct ciutch — released in
second. Direct clutch — applied in third. Intermediate
clutch — applied. Rotter clutch — netfective. Front
band — reieased. Intermediate sprag clutch — effective
in second. fntermed.ate sprag clutch — ineffective in
third. Rear band — relezsed.

In second gear, tne ntermediate clutch is applied 1o
allow the intermedizte sorag clutch to hold the sun gear
against anti-clockwise rotation, Turbine torgue
through the forwarc clutch is then applied clockwise
through the mainshaf: =o the rear internal gear.

Clockwise rotas-or 2f the rear internal gear turns
the rear pinions ciockye. se against the stationary sun
gear. This causes the owout shaft and output carrier
10 twrn clockwise ir a recuction ratio of approximately
1.5:1.

Qil fiow

A part throttie 3-2 pov. ~-change can be accomplished
below approximately 53 km:n (33 mile/h) by
depressing the accelerzior far enough to raise
modulator pressure 10 aoproximately 8.0 bar

{87 Ipf. in?). Modutator oressure and the 3-2 valve
spring will move the 3-2 valve against direct clutch ail
and aliow modulator o 1o act on the 2-3 moduiator
valve. This moves the 2.2 valve train against governor
gil and changes the transmissicn 1o second gear

{see fig. T1-7). =

Detent down-change
Power flow
Forward ciutch — applied. Direct clutch — released in
second. Direct ciutch ~ applied in third. Intermediate
ciutch — applied. Roller clutch — ineffective. Front
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 forwara ctutch is then applied clockwise
through the manshatt 1o the rear internal gear.

Ciockwise rotation ot the rear internal gear turns
the rear pinians clockwse against the stationary sun
gear. This causes the putput carrier and output shaft
1o turn clockwise in a reguction ratio of approximately
1.5:1.
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Qil flow

While operating at speeds below approximately

112 km/h (70 mile/h} a forced or detent 3-2 down-
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 allows line oil at the detent vaive
to be exhausted, thus permitting the detent regulator
vaive to operate. Line ¢il acting on the detent valve
and solenoid is supplied by a smalt orifice.

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

Modulator passage

1-2 regulator valve

2-3 modulator valve

3-2 valve

1-2 primary accurmnulator valve

Vacuum moduiator vaive

Detent oil in the moduiator passage and at the
2.3 moduiator valve wilt close the 2-3 shift valve,
changing the transmission to second gear.

A detent 2-1 down-change can also pe 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 1o act an the 1-2 regulator,
and 1-2 detent valve 1o elose the 1-2 shift vaive,
changing the transmussion to first gear.

Detent oil is directed aiso to the moduiator valve to
prevent modulator pressure from regutating below
4,8 bar (70 1bf/in?) at high speeds or at high altitudes.

Intermediate — Second gear

Power flow

Forward clutch — appiied. Direct clutch - released.
Intermediate clutch — apptied. Roiller clutch —
ineffective. Front band — applied. {ntermediate sprag
ciutch — effective. Rear band — released.

in second gear, the intermediate ciutch is applied
to allow the intermedsate sprag clutch to hold the sun
gear against anti-clockwise rotation. Turbine 1orque
through the forward clutch is now applied clockwise
through the mainshaft 10 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 ang output shatt
to turn clockwise in a reduction ratio of approximately
15:1.

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

Qil flow
When the selector lever is in Intermediate range,
intermediate oif from the manual valve is directed 10
the folowing (see fig. T1-8).

Pressure boost vaive

Z2-3 shifi valve

Intermediate ©il 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, regardless 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 piston and apply the front band. Once the
transmission is in second gear — intermediate range, it
cannot change 1o 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 band — released. Intermediate sprag
clutch — ineffective. Rear 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 turn clockwise 10 drive the sun gear
anti-clockwise. In turn, the sun gear drives the front
pinions clockwise, thus turning the front internal gear,
output carrier, and output shaft ctockwise ina
reduction ratic of approximatety 2.5 : 1. The reaction
of the front pinigns against the front internal gear is
taken by the reaction carrier and roller clutch assembly
1o the transmission case. (Toztal stall ratio is approx-,
imateiy 5.5 : 1}.

Downhili or overrun braking is provided in Low
range by applying the rear bang 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 mileth) 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 1o 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 acts on the detent regulator vaive.
Combined with the detent spring, Low range oil hotds
the detent valve against line oil acting on the detent
valve, causing drive oit to flow through the detent
regulator valve into the detent and modulator passages.
Madulator and detent oil at line pressure acting on
the 1-2 regulator and 1-2 detent valve overcomes
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gevernor 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 1o first gear.

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

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

Reverse

Power flow

Forward clutch — released. Direct clutch — 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 torque 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 1o the output shaft, thus
providing the reverse output 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 rmanual valve is repositioned to aHow oit
at line pressure 1o enter the reverse circuit. Reverse oil
then tlows to the following isee fig. T1-11}.

Direct clutch

2-3 shift vaive

Rear servo piston

Pressure boost valve

Basic control
Reverse oil from the manual vaive flows to the large
area of the direct clutch piston and to the 2-3 shift
valve. From the 2.3 shift valve, it enters the direct
clutch passage and is directed to the small arez of the
direct clutch pistan to apply the direct clutch.
Reverse oif 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 boost line
pressure,

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

Park or Neutrat — Engine running
Power flow
Forward clutch —~ released. Direct ciutch — released,
Intermediate clutch — reieased. Roller clutch —
ineffective. Front band — released. Intermediate sprag
ctuich — ineffective. Rear band — refeasad.

In Neutrat or Park no bands or clutches 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 regulator vaive

Tarque converter

Qil cooler

Lubrication system

Manual valve

Detent vaive

Detent solenoid

Vacuum modulator valve

Front serve (Neutral only}

Cooling and lubrication
Oi! flows from the pump to the pressure regutator
valve which regulates pump pressure. W'ien 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. Qil from the converter is
directed to the transmission heat exchanger. il from the
heat exchanger is directed to the transmission lubrication
system.

Line pressure acts on the following.

Manual valve

Detent valve

Detent solenoid

Modulator valve

Front servo

Line pressure at the modulator valve is regulated to
a pressure called modulator oil, which acts on the pressure
boost vaive, 1-2 accumulator, and primary valves. |t then
passes through the detent valve and 3-2 valve to the 1-2
and 2.3 valve trains.

Summary
The torque caonverter is filied, and all clutches and
bands are reieased. The transmission is in Neutral.
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Carefui and regular mamtenance of the transmission is
necessary 10 ensure maximum reliability.

For details of the servicing and maintenance
requirements of the transmission. refer 1o the Service
Schedules Manual - TSD 4406.

it 15 absoiutely essential that attention be paid to
cleanlingss 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 torgue converier TransmIssion can
be checked accurately oniv when the car 15 standing
on a level surface the engine 1s running &t the idle
speed, and the transmussion fluid 1s at normal
operating temperature, approximately T77°C. This is
only obtained after 24 kilometres {15 miles) of
highway/motorway driving or after 16 kitometres {10
rruites) of ety drnving.

As an initial check, the fluid level mas be checked
after starting from celd as follows.
1. With the car on a level surface. apply the parking
hrake and ¢hock the road wheels,
2. On Silver Sprrit, Silver Spur, and Muilsanne
(inctuding Turboj cars, remove a windscreen wiper
relay, preferably number three. situated agjacent to the
windscreen washer reservoir. Then, remove the
windsgreen wiper motor drive mechamsm cover {if
fitted).
3. On all cars, stant the engine and run a7 the fast-
idle speed, with the gear range selector lever in the
Park position.
4. Whilst siting in the dniver's seat, apoly 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 ievel with the engne
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, &), depending upon which type of dipstick is
fited.

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

Servicing

Checking the oil level

1 Transmission oil dipstick
A Ongmal dipstick markings
B Rewvised dipstick markings

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 reservorr, Then, remove the
wtndscreen wiper motor drive mechanism cover

(if fitted). ’

8. On all cars. start the engine with the gear range
selector iever in the Park posrion.

10. Whiist siting tn 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 fluigd 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 %ig. 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 motar 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
bulkhead. The word GEARBOX is marked on the top of
the dipstick {see fig. T2-1),

To drain the sump and reneaw the intake strainer
1. Position the car on a ramp.

2. Place a clean container, minimum capacity 3 litres
{5 Imp pt. 6 LIS pt) under the nut which secures the
filler tube to the side of the sump {see fig. T2-2).

3. Remove the windscreen wiper mator drive
mechanism cover (if fitted).

4. Stacken the nut securing the dipstick filler tube to
the right-hand side of the transmission sump,
Withdraw and move 10 one 5:de the filler tube and

=1 -1_
AL ] 7-;@7 — ﬁ"*—t_—i;‘fz'_ |
——4.' lt[-.'- "l.n.lﬂ L .:. | " "II-I-l o -1
!'lq‘l_.. ]
—_|'= '\__ET

Fig. T2-2 Transmission sump

Fiuid filler tube

Fiuid drain point

Gearchange actuator
Electronic tmpulse transmitter

L A I K

drain the fluid into the container,
5. Remove the setscrews securing the sump.
6. HRemove the sump and discard the gasket.
7. Drain the remainder of the ftuid 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 o the
transmission casing; remove the strainer assembly,
10. Discard the intake straingr 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 ‘0" ring with transmission 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. Torque 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 draming the sump but not renewmg the intake
strainer, add only 2.8 litres (5 Imp pt, 6 US pt}.
16. Appty the parking brake and chock the road
wheels.
17. Start and run the engune at the fast-idle speed,
8. Whilst siting :n the anver's seat, apply the
faotbrake and move tne selector lever through each
range, pausing briefly in each range, before returning
1o the Park positton.
19. Immediately, check the fiuid 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 1ype of dipstick 1s fitted.

Note

Do not overfill, as foaming may cccur when the fluid
warms up. If the fluid level is too low, especially when
cold, complete loss of drive may resuit after quick
stops. Extremely low fluig levels will result in damage
to the transrnission,

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

Transmission unit (dry) - To fill

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

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

1. Pour approximaiely £.5 litres {11.5 imp pt.

14 US pt) down through the filier tube.

2. With the car on a level surface, apply the parking
brake and chock the road wheels.
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3. 5tart and run the engine at the {ast-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
10 the Park position.

5. immediately, check the fiuid 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 1s
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 1op-up.

The transmission sump should be dramed at the
intervals specified in the Service Schedule Manual
{TSD 44086). New fluid should be added toc maintain
the correct ievel on the dipstick.

The fluid intake system incorporates an intake
strainer. This straingr 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 renegwed.

Transmission unit - To check for leaks
Whenever the transmission has been dismantled,
completelv or partally, the following procequre must
be observed to mimmise the possibihty of ftud
lezkage.
1.  Always fit new gaskets and ‘0 ring seals.
2. Use a small amount of petroieum jelly to hold a
gasket in pasition during assembly.
3. Do not use a sealing compound |e.g. \Vellseal}
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-sectioned 'O nngs are
carrectly fitted ancd are not twisted.
6. Ensure that all mating faces are clean and free
from burrs and damage.
7. Torgue tighten boits, setscrews. etc., 1o the torque
figures given in Section T22 ang Chapter P,
8. When examining the transmission for ieaks,
determine whether the fluic originates from the
transmission or the engine. The onginal factory fili
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 anifine dye
preparation 1o the fluid. Red dye appearing n the
leaking fluid will positrvely 1dentify the source of the
leak

tf the fluid 1s known 1o be leaking from the
transmiss:on, examine the following areas.

Front end

It will be necessary to remaove the bell housing bottom
cover and the lower front caver piate In order to
examine the transmission for leakage at the front end.

To correct a leak at the front end the transmussion
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. Exarine the torque converter for leakage {see
Section T7).

Rear extension

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

2. Examine the fimish on the sliding coupting.

3. Ensure that the gasket fitted between the joint
faces has been correctly fitted and is not damaged.
4. Check the securing setscrews for correct 1orque
tightness isee Chapter P).

5. Examine the housing for cracks or porosity.

Transmission case

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

2. Examine the governor cover gasket. Ensure that
the sewscrews are worgue tightened {see Section T22).
3. Examine the eiectrical connector ‘0 ning for
damage.

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

5. Examune the manuat shaft ‘0" ning for damage.

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

7. Exarmune the vacuum moduiator for possible
damage 1o the diaphragm.

Note

If the transrmission is found 1o be consistently low on
fluid, check the modulator to ensure that there is no
split in the diaphragm. Apply suction to the vactuum
tube and check for leaks. A split diaphragm would
allow transmussion fluid to be drawn into the engine
mduction manifold and vacuum line. This condition can
usually be detected because the exhaust will be
excessively smokey due to the transmission fluid being
added 1o 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 mam line
pressure tapping piug (see Section T22).

10. Examine the breather pipe for damage.

11. Ensure that the transmussion has not been
overfilled,

12. Check for coolant tn the transrmission fuid.

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

Examrne the flared end of the dipstick and filler tube
tor cracks or damage. Examine the spherical seat in
the sump. Ensure that the sieeve nut s 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 settings can cause
internal leaks at the valves.

It the manual linkage is set correctly, remove the
SUMmp.
1. Check the governor pipes for security and
damage.
2. Examine the rear servo cover gasket for damage.
Ensure that the sguare-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 torgue
tightness of the unit securing setscrews [see
Section T22).
4. Check the torque tightness of the soienoid
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 Roco! 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
8 few drops of oil at 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 fauits occur,
Check the gearchange pattern as follows.

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

2. Ensure thai the engine and transmission are at
normal operating temperature 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. I the oil pressure is to be checked, fit a gauge.

6. Check the manual linkage.

Gearchange pattern check

Drive range

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

2. A 1-2 and a 2-3 up-change shouid occur at al}
throttle openings.

No1te

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

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

Intermediate range

1. SelectIrange.

2. Accelerate the car from standstill.

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

4. A 2-3 up-change cannot be cbtained 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 apening.

2nd gear — overrun braking

1. Select D range.

2. When a speed of approximately 56 km/h {35 mile/h}
has been reached, move the selector lever to the Irange
position,

3. The transmission should change down to 2nd gear,
4. Anincrease in the speed of the engine as welt as an
engine braking effect should be observed.

5. Line pressure should change frcm between 4,1 bar
and 6,2 bar {60 lbh’m2 and 80 Ibf/in?) to approxlmately
10,3 bar (150 ibt/in?).

Testing

1st 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

140 mile/n)] and at constant throttie, move the selector
1o L range.

3. An increase in engine rev/min and a braking effect
shoutd be noticed as the down-change occurs.

Qil pressure — To check

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

The pressure can be checked with the transmission
in the car Dy using an oil pressure gauge coupied to the
main line tapping in the left-hand side of the trans-
mission case,

1. Clean any dirt from around the fine pressure plug;
remove the piug,

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 (0 Ibt/in? and 300 ibf/in®} onto the
adapter then position the gauge so that it can be seefr -
from the driver’s seat. ..

4. (Connect a tachometer to the engine; this will enable
the gear change points to be positively identified.

5. Drive the car until the trangmission has reached
normal operating temperature 77°C.

6. Check the fiuid ievel, 1op-up if necessary.

Ropad 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/h {30 milefh} with the throttle eased back. The
line pressure should be 4 8 bar {70 1bffind).

2. Select T range. Drive the car to 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? and 155 Ibf/
in }.

Full throttle pressure check

1. Jack ug the rear of the car and position blocks o
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 il pressure shouid be
10,0 bar {145 1bt/in?).
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5. Hepeat the procedure in Reverse. Reverse pressure
should be between 10,0 bar and 10,7 bar {145 ibf/in?
and 155 Ibf/in?).

6. Connect the vacuum pipe.

Towing

The ear must not be towed if any mechanical damage
to the transmission compgnents 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 systems, the efficiency of th
the braking systems is reduced.

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

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

To select Neutrat it is first necessary 10 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 will energise the gearchange
actuator mechanism and Neutrai can then be selected
by operating the gear range selector lever. Should the
battery be in a discharged condition however, turning
the ignition key will not 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 maoving the manual shaft
lever two positigns rearwards 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 lsave 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 ear can only be towed for distances of up to
B8O kilometres {50 milies} 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 fram
the car.

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

Gearchange actuator {see Section T5).

Vacuum modulator and valve {see Saction TB}.

Governer assembiy (see Section T9).

Speedometer drive {see Section T10}.

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

Control valve unit isee Section T12),

Rear servo {see Section T13).

Detent solenoid, connector, control valve spacer and

front serve (see Section T14).

Rear extension (see Section T15).

Contro! rods, ievers and parking linkage (see Section

T17%.

Pressure regulator vaive — To remove

The pressure regulator valve is a solid type {see fig, T4-1)
and must arly be used in the purmp cover with the
squared pressure regulator boss (see fig. T4-2).

Earlier pressure reguiator vaives had oil hales and an
orifice cup plug (see fig. T4-1}. This type of regulator
valve may be used to 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 assernbly.

4. Remove and dizcard the intake pipe "0’ ring.

8. Remove the setscrew which secures the detent rolier
spring.; remove the spring and rolfer.

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.
8. Prise the detent lever from the manual shaft then
remove the parking actuator rod and detent lever.

10. Ensure that the manual veive does not siide 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 to the pressure regulator vaive
bore,

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

Caution

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

Removal of units

A
= e
L@"I :I_ = —
B
1 Lﬂ
Fig. T4-1 Pressure regulator valve
A Early type with orifice piug
B Sofid type
r
i

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

Fig. T4-4 Removing the oil pump seal

Fig. T4-6

Fitting the oil pump seal
1 Dil 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. Carefully remove the regulator boost valve sleeve
and vaive, 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 previcusly removed,
2. Fit the pressure regulator valve, stem end first, onto
the spring.

3. Fit the boost valve into the sleeve with the valve
stem outward. Then, hold together all the parts so that
the pressure regulator spring is against the valve steeve.
4. Fit the complete assembly into the pressure regulator
valve bore, taking care that the parts do not fall.

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

6. Fit the circlip 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 engaging with the
pin on the detent lever,

12. Retain the manual shaft with the pin. Straighten
the pin to lock it into position.

13. Fit the detent spring and rollef 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 poim of 3 chisel under the lip of
the seal then prise the seal out of the pump body (see
fig. T44).

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 to the pump using tool RH 7953
as shown in figure T4-5,

6. Fit the transmission to the car {see Section T6).
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The eiectric gearchange actuator {see fig, T5-1} is
mounted on a bracket secured 10 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 1o flow te the actuator
motor via a refay.

The motor rotates and turns the wormshaft through
the flexibie coupling. As the worm gear rotates, the slip
ring, which is secured to the worm gear also rotates until
an insuiated siot 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 lacked by moving the selector lever to the
Park position, with the ignition switched either on or off.
However, 1o move the transmission out of the Park
position, the ignition has to be switched on, with the
battery in a charged condition.

Note
The actuator will aiso tock the transmission when the
ignition key is removed from the switchbox.

Gearchange electric actuator — Yo remove

The gearchange electric actuator includes a thermal cut-
out which is located on the tuseboard. This cut-out
prevents the motor from being overloaded should the
gearchange linkage become obstructed and as a result,
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
thermai cut-out 1o permit the motor to gperate. 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 foom 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 lead, piugs, etc., down through the transmission
tunne! opening.

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

—_—

Gearchange actuator

Fig. T5-1

Electric gearchange actuator
Actuator casing

Actuator securing bolts
Motor cover

Actuating lever

Cable entry

L3 I R N I

Gearchange electric actuator — To dismantle

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

2. Withdraw the side ¢asing 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. E

5. Withdraw the contact plate by removing the nuts
and washers. Remaove 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 output 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. Remove the sealing ring from the actuator
case.

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

14. Carefully cut and remove the tie wrap from around
the eiectrical wiring.
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15. Remove the securing clips from around both ends of
the conduit; withdraw the conduit from the cast eibows.

|
4 3' l.l'.lq

Fig. T5-2 Checking wormshaft end-float
Wormshaft

Dial indicator gauge

Gauge arm

Slave gear

oWk -

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

CTIOTMOOm PN -

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 electrical 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 assembiled
base plate so that the contacts and the relays are not
damaged.

6. Check the height of the contacts from the base plate,
The contact point should be approximatealy 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. If a Bosch relay assembly is faulty, it is recommended
that a new assembly be fitted. .

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

8. Examine the genera! 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 assembly 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 fight push fit
in the casing. Reject the casing if the push fit cannot be
obtained.

17. Examine the bush which supports the cutput 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 caver,
2. Hemove all traces of sealing joint and sealing
compound.,

Wormwheel
1. Inspect the wormwheel for abnormal 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. Remcve the low tension cabie from the ignition coil,
switch on the ignition and check that the actuator will
sefect afl six gear stations correctly.

2. Move the gear selector lever to D and fit the micro-
switch cam to the actuaror output shaft. When tightening
the nurt, the torque reaction shouid be taken by gripping
the output iever such that the tightening force is not
absorbed by the nylon teeth of the wormwheel.

3. Move the geer range seiector lever to the Park
position,

4. locate the two right-hand micro-switches {see fig,
T5-3).

Move trie switches towards the pesk of the cam
until the switch plungers are ir. the centre o the paak
and are depressed 1o within 0,55 mrr {8.020 in} of the
switch body as shown in figure T3-S, When Soth switches
are in the correct position, tighten the rmounting bolts,
5. Repeat this procedure on the lzit-hand micro-
switches keaping the switch body on the Revarse micro-
switch paralief to the bottorn micro-switch body.

6. Select Reverse gear and check that all the other
three switches are clear of thz 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 coil 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 compound. Fit the
actuator 1o the transmission, connecting the foom plugs
and the actuator linkage.

Gearchange electric actuator — To assemble

1. Fit the main cutput 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
lubricated with Retinax A grease. These should be a
push fit.

5. Assemnbie the wormshatt and bearings into the
8Ctuator case. The bearings must be a push fit in the
casing bores: an ng account should they require a

Cable connections
Red/light green to rmotor
- Blue/light green to motor
Red to relay
Black/brown to loom
Black/red to loom
Black/bliue to loom
Black/green to loom
Black/yellow 1o loom
Black fwhite to loom
Black to earth terminal
Red/yeilow 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 to between
0,005 mm and 0,012 mm {0.002 in and 0.005 in} using
a suitabie washer, Fit the circlip. 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 corners of the segments must be completely free
from burrs.

10. Fit the slip ring assembly onto the output shaft
assembly, using four setscrews and washers. Check the
tightness of the setscrews after the injtial tightening as
the nylon tends to settle slightly after the initial com-
pression.

Note

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

v B
E T 10 |
3 2l 1121
514 141113
| 71|16 16|15
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|98 118 r.':|

Fig. T5-6 Loom plug connections

A
1 Brown/black
2 Black/red
3 Black/brown
4 Black/green
5 8lack/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/yellow
16 White/red

17 Brown/fslate
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 buch 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 pasition.

13. Lift out the shaft and check it has received a smear
of oil from the porous bronze bush. Lubricate the nylon
gear with Retinax A grease and then fit the assembly
into the casing.

14. Fit a bronze washer onto the outside of the shaft
and then fit the circlip.

Note

Ensure the wormshaft can turp freely. Rotate the
assembly until the slip ring open circuit sections are
approximately a1 90° to the wormshaft, and the fiat
side of the ‘D’ on the shaft is uppermost.

16. Fit the rubber gaiter to the outside of the casing and
over the shaft. Then fi1 a bronze washer, connecting
shaft, securing setscrew, and washer,

16. Fit the nylon coupling onto the driving dop of the
wormshaft,

17. Sear 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 shaft 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 casing
from the inside. A strip of tape around the cable ends
may assist in this operation. Pull the loom through until
sufficient tength of cabte is left inside the casing to
connect to the contact plate assembly.

2). Check the inside edges of the conduit elbow (tunnel
connection} are free of burrs, Feed the loom 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 clips. Remove the tape from the
cable ends; connect the cabies into the plugs (see fig.
To-B). G

22. At the inside of the actuator casing fit a tie wrap to
the loom 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 to avoid a foul
between the wires and motor shafi.

24. | 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 piate 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 hole 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 finally the micre-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 into the rubber.

Gearchange actuator motor ~ To dismantle

1. Tap out the driving pin from the driving shaft (see
fig. T5-7),

2. Unscrew and withdraw the two bolts securing the
moator 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
necessarcy.

6. Examine the armature shaft 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 electrical plugs.

4. Connect the linkage.

5. Connect the battery.
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T6-1

Transmission -

To remove and fit
Transmission — To remove §. Lower the rear road wheel and suitably chock.
1. Drive the car ortoc a ramp. 8. Raise the bonnet.
2. Ensure that bo:h front road wheels and one rear 10. Drain the transmission fluid {see Section T2).
road whee! are suitzbly chocked 10 prevent the car 11. Remave the dipstick angd filler tube, together with
moving. the vacuurmn modulator pipe. Blank off the hole in the
3. 'Switch on the ignition end select Neuita! pasition sump o prevent any remaining transmission fluid from
with the gearchange selector lever. This ensures that the running out as the transmission is removed.
transmissior and propelier shaft are not locied in ne 12, Disconnect the speedometer electronic impulse
Park positior. transmitter electrical connections, noting the cabie
4, Switch off the ignition and remsve the gesrchange colours to assist when fitting. Slacken and remove the
thermal cut-out from the fuseboard. transmitter retaining nut and withdraw the transmitter.
8. Disconnect the hattery. 13. Disconnect the top gear switch and detent solenoid
6. Jack up the un-chocked rzar rozz wihes’ 12 enzbic electrical connections.
the propetler shatt 1o be rotzted. 14, Remove the gearchange actuator electrical
7. Disconnact the propelie- shaft 21 ths gezroon end cannections {see Section T5).

Fig. T6-1 Transmission disconnecting points — Right-hangd side
1 Fluid drain point 3 Transmission oil cooier pipe connections
2 Modulator pipe 4 Dipstick/filier tube clip

TSD 4400
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15. Disconnect the operating rod from the side ot the
transmission case.

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

Note .

Operations 14, 15, and 18, are only required to assist the
handiing of the transmission. .

17. Remove the right-hand front sitencer/catalytic
converter ang 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 system (see Chapter Q).
20. O~ i=f-hand drive cars remove the throttle linkage
cross-shaft.

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

Note

There may be a small quantity o transmission 4iuid 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, remove 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 1o gain access 1o the
SELSCrews,

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

25, Unscrew the setscrews which secure the transmission
1o 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]

Fig. T6-2
1 TFransmission securing setscrews
Z Gearchange actuator connections
3 Top gear switch/detent solenoid connections

Transmission disconnecting 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 ¢lamp must be used, otherwise the
converter may fall as the transmission is being removed.
28. Lawer the jack untif the transmission is clear of the
body, then remove the transmission from beneath the
car.

28. If overhaul work is to be carried out, remove the
retaining clamp and withdraw the converter.,

Note

A converter containing oil weighs approximately 23 kg
{50 1b}).

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 following.

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 quoted 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 completion 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 sarves two primary functions. it
acts as a fluid coupling to transmit engine torque
smoothly to the transmission. [t also maltiplies the
engine torgue when addituonal performance is
required.

The torque converter comprises threg basic
elements: 2 pump z turbine. and a stator {see
fig. T7-1).

The converter cover is welded to the pump 10 seal
ali three members i an oil filled housing. '

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

On 1985 mode! year Turbocharged cars and
onwards. a8 modified torgque conventer is introduced
together with an improvec pan thronle 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
Modrhed turbe torgue comve-ters maust never be fitted
10 non-turbochargec cars.

An engine driven fiexpiate bolts directly onto the
converter cover n (nree places {six places on Turbo-
charged carsi, S0 tngt the CoOvener pump 15
mechamcaliv connected to ine engime and turns
whenever the engine rotales.

when the engine 1s runming and the converter
pump 1s roatng, o 1$ picked up at the centre of the
pump and ¢ischarged at the rirm, between the pump
blades.

The pump sheii and biaoes are designed so that
the oii leaves the pump rotating clockwise, towards the
turbine blages. As the oil strkes the turbine biades, it
causes the turbine 10 rotate

When the enaine 15 dbng, the converter pump
rotates siowly and e force of oil is not sufficient 10
rotate the turbine with any efficiency. This situation
enablas the car to stand in gear with the engine idling.
As the engine theotlie 15 opened. the pump speed
increases and the force of on striking the turbine causes
it 10 transmit torque to the gear train. After the oit has
imparned ns force w0 the turbine, the il follows the
contgur of the turbine shell and blades. leavwing the
centre of the turbing. and rotating ant-clockwise.

Because the wrbine member has absorbed the
force required to reverse the direction of the clockwise
rotating oil 1 now has greater torque than 1s being
delvered by the eraine.

To prevent the antr-clockwise soinming oil from
striking the pump oiades a: an angle that wouid hinder
its rotation. a Stator assembny s iterposed between the

Torque converter

Fig. T7-1 Torque conventer
1 Turbine
2 Siator
3  Pump
4  Converter cover

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

The energy of the oil I1s then used 10 assist the
engine in turmng the purnp. This increases the force ot
the oil driving the turbine and as a result, muftiplies the
torque.

The force of the oi! 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 bath 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 ot would be
impeded. but the clutch zllows the stator to rotate on s
shaft. Once the stator becomes inactive there 1S no
further torque muttuphcation and the convener functions
as a fluid coupling at a rauo of 1:1.

&pn "BEL
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Torque converter - To remove

1. Remove the transmission as described in Section
T6.

Note

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

2. Position a drip tray underneath the converter.

3. Remove the converter retaining clamp from the
bell housing end of the transmission casing; remove
the converter.

Caution

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

Torque 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 slots for wear.

_ For @ more detailed procedure of inspection refer
to Section T21 - Fault Diagnosis.

Torgue converter — To fit

1. Fit the converter 1o the transmission, ensunng
that the driving slots engage with the tangs in the
transmussion 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. If 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 modulator is secured to the right-hand side
of the transmission casa 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 so that when fitted, the beliows and an external
spring apply a force that 'acts on the modulator valve 1o
increase modulator pressure. Engine vacuum and an
internal spring act in the opposite direction to decrease
modulator pressure,

To reduce the effect of altitude on shift points, ths
sffective area of the diaphragm is differemt than that of
the bellows, Atmaspheric pressure acts on the resuiting
differentiat area 1o reduce modulator pressure,

The vacuum modulator fitted to a transmission can
vary dependent upon ‘model vear’ 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. KR, RR-A, RT, or RC.

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

Vacuum modulator and vailve

Japanese, or North American specification.

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

Brown modulator = RC transmissions
Cars conforming to a Japanese or 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 especially on cars fitted with full
emission control systems.

On 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 allows pressure relief
into the compressor side of the turbocharger.

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

Fig. T8-1 Vacuum modulatar and valve showing modulator pressura
1 Vacuum modulator 6 Drive oil 10  2-3 modulator valve
2 Modulator vaive 7 1-2 detent valve 11 2.3 valve
3 Modulator oil 8 Regulator vaive 12 Lineoil
4 Governor oil 9 Modulator oil 13  Vacuum connection
5 1.2 valive
BRI Orive or Line oil B Governor oil ] Modulator oil

Septembar 1982
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The vacuum modulater is secured 1o the right-hand side
of the transmission case and is connecred by a pipe to
the engine induction system. The modulator consists of
a metai case which encloses an evacuated metal bellows,
2 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
modulatar 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 acton the resulting
differential area to reduce modulator pressure.

The vacuum modulator firted to a transmission can
vary dependent upon ‘mode! 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 modulator — RR-A transmissions
Cars conforming to an Australisn specification.

Brown modulstor — RC transmissions
Cars conforming ta 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 could 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
valte are ysed in the vacuum modulator line 1o 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 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 to hold
the 1-2 shift valve in the closed or down-change position.
Moduiator pressure is directed also to the 2-3 modulator
valve to apply a variable pressure proportional to

[

Fig. TB-1  Vacuum modulator and valve showing modulator pressure
1 Vatuum modulator & Drive oil 10  2-3 modulator valve
2  Modutator valve 7 1-2 detent valve 11 2-3valve
3  Modutator oil 8 Regulator vaive 12 Lineoil
4 Goavernor oif 9 Modulator oil 13 Vacuum connection
5 1.2 valve

Drive ar Line otl

- Governor oil

Modulator oil

Septemper 3682
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Fig. T8-2 Vacuum modulator and valve showing line
pressure control

Pump assembly

Boost valve

Regulatar valve

Converter passage

Line il

Modulator ail

Governor oil

Modulator valve

Vacuum modulator assernbly
Intake oil

Vacuum connection

= O WO~ mnN kLR =

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 ratic, modulator pressure is directed to a
pressure regulator boost valve, 1o adjust main line {pump)
pressure for changes in either engine torque or converter
ratio {see fig. T8-2).

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

Vacuum moduiator and vacuum pips
Fluid drain point

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 requlated to vary with torque input 1o the
transmissior for smooth changes with sufficient capacity
for both heavy and light acceteration.

Vacuum modulator and valve — To remove

The vacuum modulater 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 setscrew and retainer which secure the
modulator 1o the transmission.

4. Remove the modulator and ‘0’ ring; discard the ‘Q’
ring.

5. Remove the modulster 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 or damage.
8, Ensure that the valve will move freely in its bore in
the case.

6. Examine the modulator for damaged bellows. The
modulator plunger is under approxirnately 71 N {16 1bf)
pressure. If 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. Fit a new ‘0’ ring tc the modulator.
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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 front of the car. _

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

§. Connect the vacuum pips, ensuring that the restrictor
i5 fitted, -

Septerfiber 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
transmmission 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 ths secondary springs.

On 1384 model year Mulsanne Turbe cars and
onwards, 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 pnimary weights move out at higher
car speeds they reach a stop and no longer become
effective. From this point, the secondary weights and
springs ordy are used to apply pressure on the
governor valve.

Drive oti pressure is fed 1o the governor where it
is regulated by the governor and gives an oil pressute
that is proportional 10 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 down-change (closed)
position {see fig. T9-2).

Asg the road speed of the car and subsequentiy
the governor ¢il pressure increases sutficiently to
overcome the spring resistance, the 1-2 shift valve
train moves, allowing drive oil to flow into the
intermedsate clutch passage and through an orifice to
apply the intermediate clutch. This makes the
intermediate clutch effective which moves the
transmission into second gear. Further increases in
road speed and governor pressure will cause the
transmission 1o change into third gear when govemnor
pressure overcomes the 2-3 shif valve spring
pressure.

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

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

Governor assembly

Governar assembly
1 Driven gear

2 Drive oil

3 Governor oil

4 Primary weight
5 Spring

6 Valve

7 Secondary weight

Drive oil Governar oil.

[Tl

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

Fig. T9-2

Governor oil

‘ I-h(dl\)-i
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Governor assembly — To remove

The governor assembly 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,

f
v

12 1 10 9 8 7 uyes

£

Governor assembly — exploded
Sering retainer {secondary weight)
Weight (primary)

Spring

Gear retaining pin

Driven gear

Spring

Weight {primary)

Spring retainer (secondary weight}
Sleeve and carrier assembiy

Vaive

Thrust cap

Retaining pins

- .
O W ~dNU & hy=

-
~ —a

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 ar locking-are
the pipes to the control valve unit. These may have been
fitted too deep into the transmission case, so entering
the governor bore,

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

Governor assembly — To dismantle

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

each assemnbly is calibrated. Therefore, it is recornmended
that if the governor assembly becomes unserviceable, it
be renewed as an assembly. 1f the driven gear is damaged,
it can be renewed separately.

It is necessary to dismantle the governor assembly in
order to renew the driven gear, Dismantiing may be
necessary also to thoroughly clean the governor should
dirt cause it 10 mafunction. In such cases praoceed 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 rernove the governor valve from the sleeve,

Governor assembly — To 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.

& Ensure that the vaive will slide freely in the govenor
sleeve 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 in} 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 inserted in the exhaust slots in
the sleeve,

3. Position the piates on the bed of & 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 slseve to remove any
swarf which may be present from the original gear
assembly gperation,

May 1984
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Fig. T8-5 Check valve opening {inlet)
1 0,51 mm (0.020 in} feeler gauge

£

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 2
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 50°

Fig. T9-7 Removing governor driven gear retaining pin

ta 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 intc the governor
sleeve,

2. Fit the governor weights, springs, and thrust cap
onto the governor sleeve,

3. Align the pin holes in the thrust cap, governor
weight assemblies, and governor 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 check that the valve moves freely in the
sleeve bore.

Governor assembly — To fit

1. Lightly lubricate the governor sleeve 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 a
dearance of approximately 6,35 mm {0.250 in} is main-
tained between the governoar pipes and transmission
case, at a point 25 40 mm {1 in} from tha right-angle
bend of the pipes.

May 1984
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The speedometer drive is secured to the left-hand side
of the transmission main castng by a setscrew and
retainer. 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 13/35 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, However, if any
larger radius tyres are fitted, the brown gear must
be re‘placad by & blue one having 38 teeth.

On cars proguced from 1984 and onwards, the
aluminium speedometer grive 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 eiectronic impulse transmitter 1o the speedomeier
drive assembity.

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

Speedometer drive - To dismantle (see fig. T10-1)
7. Hold 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 2 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 o seal is 1o be renewed it should be
pressed out of the housing using 2 suitable drify.

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 assemnble the speedometer drive, reverse the

Speedometer drive

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

Fi“g. T10-2 Speedometer drive Cars produced from
1984 and onwards

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

2. Fit a new split pmn.

3. Lightly lubricate the drive-shaft bafore passing n
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 in).

Spesadometer drive - To fit

1. Fita new ‘O’ ring 10 the groove In the
speedometer drive housing.

2. Lightly lubnicate the ‘0° ring to ease the fiting of
the speedometer 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 impuise transmitter.

Apit 1285
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Sump — To remove

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, 8 US pt} under the sleeve nut which
secures the dipstick filler tube to the side of the sump.
3. Withdraw the transmission dipstick. Slacxen the
setscrew securing the fifler tube clip to the cyiinder
head.

4. Release the nut securing the dipstick filler tube;
withdraw the filler 1ube and move 1o 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 ftuid from the sump.

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

Transmission removed from the car

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

2. Carry out Operations 5 to 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. Torgue tighten the setscrews to the figures quoted
in Section T22.

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

Note

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

Intake strainer — To remove

1. Remave the sump.

2. Unscrew and remave the stepped bolt securing the
intake strainer 1o the vaive body assembly.

3. Remove the intake strainer assembiy.

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

intzke pipe.

fntake strainer — To fit

1. Fit 3 new ‘0’ ring onto the intake pipe. Lubricate
the 'O’ ring with transmission fluid,

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

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

Sump and intake strainer

Fig. T11-1 Removing intake pipe and strainer assembiy
1 Strainer assembly
2 Intake pipe with "Q' ring
3 Location tabs

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

Dectober 1987
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The contro! vaive unil comprises a cast iron body
containing shift vaives and regulator valves that control
the gear changes. The unit is secured 1o an oil spacer
{guide} plate on the bottom face of the transmission.

Drive range
When the selector iever on the steering column is moved
1o 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 planetary gear arrangement
which moves the transmissign 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 from first {0 second, governor
pressure (see Section T9) is directed to the enc of the
1-2 shift valve. As the car speed increases, governor
pressure moves the valve to allow drive oil 10 apply the
intermediate clutch. This makes the intermediate ¢lutch
effective and the transmission changes into second gear.

The change to third gear is controlled by the 2-3
shift valve. The operation of the 2-3 shift valve is similar
to that of the 1-2 shift valve Springs acting or: the vaive
tencd 1o hold the valve closed against governor pressure.
When the speed of the car is sufficient, the 2.3 shift
valve opens and allows interrediate clutch oil 1o appiy
the direct clutch. The transmission then moves into third
{top} gear. O1l pressure to the direct cluteh pisten is
applied onty 1o a smalj inne- area of the pisten in third

gear.

Down-change

When the accelerator pedal is released and the car is
allowed to decelerate to a stop, the down-changes will
occur automatically as the vilve springs overcome the
diminishing governor pressure.

Delayed up-change

If the hydraulic system was as basic as previougly
described, the gear change points would always occur at
the same road speeds. When accelerating under heavy
loads or when maximmum performance is required, it is
desirable to have the change points occurring at higher
road speeds. To achieve this. a madulator valve is used
[see Section T8I

Clutch application control

To introduce gearchange feel, and to ensure long cluteh
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 torward clutch
1 Forward clutch
2 Manual vaive

E:‘ Line oil

cluteh is controlled according to the throttie opening as
follows.

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 accumuiator valve train is supplied with drive oil
and is controlled by modutator pressure. During light
throttle appiication, drive oil is reduced to a fow
accumnulator pressure, During heavy throttle apphications,
accumulator pressure approaches fuil main pressure.
Accumulator pressure is made 10 act on one side of the
rear accumulator piston in the rear servo (see Section
T13). 1n first gear, the accurnulator piston is stroked 10
its lower position to prepare it for the change to second
gear.

When the 1.2 shift valve opens, intermediate clutch
apply oil is also directed to the rear servo accumuiator
piston, stroking the piston against the 1-2 accumulator
oil and the accumulator spring (see fig, T12-3). This
action absorbe a small amount of the intermediate clutch
apply oil and permits the clutch apply time and pressure
to be controlled for the correct gear change feel.

The direct clutch apply rate is controtled by the
front accumulator piston. Located in the control vaive

Ocrone- 19E°
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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 piston
4 1-2 accumulator valve

ﬁ@ Drive ail
:] Modulator oil
:} 1-2 accumulator ol

assembly, it is part of the front accumulator and servo
piston system (see fig. T12-4}. In O range, second gear,
the accumulator is stroked against the accumulator spring
by servo oil. Because serve oil {main line pressure) varies
with throtile opening, the pressure in the accumulator
also varies, according 10 the throttle opening.

When the 2-3 shift valve opens, direct cluteh oil
fiows to the direct clutch and the front accumulator
piston {see fig. T12-5). Direct clutch pressure risas so that
the torce 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

AR ER N

e

Fig. T12-3 Rear servo accumulator piston cushioning
intermediate clutch application
1 1-2 accurmulator valve
2 Servo piston _
3 Intermediate clutch passage

! - | Drive and imtermediate clutch oif
! l Medutator oil
‘: 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 lutch oil and permits
the direct clutch to apply at a controiled rate for a
smaoth 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 vaive 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 1o 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 1bf/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 cluteh oil allowing
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modulator pressure 10 be directed to the 2-3 modulator
valve. Moduiator oil can 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/n} a detent (forced) down-change can be
obtained by depressing the accelerator pedal. When
the acceterator 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 10 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 throttie 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 valve spring and
allows the detent regulator to regulate detent oil 19 a
fixed pressure of approximately 4,8 bar (70 ibf{inzl.

When tne deten: valve moves, detent oil is allowed
to fiow into both 1~e modu ator anc the detent oi!
passages 10 the shif vatve trains. The points at which
up-changes will ther occur is controlled by detent
pressure 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 constani oil pressure.

Detent pressure directec to the -2 regulator valve
makes a detent 2-1 change available 5t car speeds below
approximately 32 km/h {20 mile/h}.

To preserve the clutch linings during 1-2 up-changes
under full throttle conditiors, detent oil is directed 10
the 1-2 accumulator valve to intrease 1-2 accumulator
pressure (see fig. T12-8).

Detent oil is also directed to the modulator valve to
prevent modulzter pressure from falling below 4,8 bar
(70 1bf/in?). This prevents main line pressure from
falling below approximately 7,2 bar {105 Int/in?)
regardiess of altitude or car speed.

Intermediate range

When the selector lever is moved to the intermediate [
position, the manual valve is moved 10 uncover a
passage which will aliow intermediate oi! to act on the
2-3 shift valve. Intermediate pil 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 fromt servo. Intermediate ciuteh oil
flows to the apply side of the servo piston. An orifice
is incorporated in the flow path 10 ensure a smooth
piston movement and hand application, intermediate
range oil is directec to a check ball which allows the
oil to enter the modulator passage leading to the
pressure regulator boost vaive. The resultant increase of

Fig. T124

N b Wh =

Front servo accumnulator piston — Prior to
2-3 up-change

Servo piston

Case

Intermediate clutch passage

Accumulator piston

Valve body

Direct clutch oi! passage

Servo and intermediate clutch oil

Fig. T12:5

Bl D -

Front servo accumulator piston cushioning
direct ciutch application

Direct clutch oil

Servo oil

Accumuiator housing

intermediate clutch oil

Direct clutch, front servo, and intermediate
cluteh oil

Octooer 1895
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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

Governar oil

A Valves in 3rd gear position, modulator
pressure below approximately 7,4 bar
(108 tof/in?)

B Part throttle down-change valves in 2nd gear
position, modulator pressure above
7,4 bar {108 1bf/in?)

Fig. T12-7 Detant valve closed

1 Line ail 4 Detent regulator valive
2 Detent valve § Detent oil passage
3 Drive oil 6 Detent solenoid

Line and drive oil
(T Modulator oil

pressure on the end of the boost valve raises main line
pressure to 10,3 bar {150 Ibf/in?) and provides
sufficient halding forces for overrun engine braking.

1-2 Accumulator valve

Dirive oil

Fig. 7128
[ ] Modulator oil
N
L]

1-2 accumulator oil

Detent oil

Low range

When the selector lever is moved 1o the L range
position, the manual valve is moved to aliow Low range
oil to flow to the detent reguiator valve and spacer pin.
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The spring behind the regulator valve than moves the
regulator and detent valves 1o the opposite end of the
valve hore. 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 Ibf/in?).

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,
regardiess of the cars speed.

When the 1-2 shift valve closes, the exhausting
intermediate cluteh oil lifts two check balls off their

r—
i

._.,.
et

P
[4-2 ]
Fig. T12-9 Valves — Intermediate range — 2nd pear

1 Intermediate clutch oil B 2-3valve 15 Boost vaive
2 Governor oil 9 2.3 modulator vaive 16 Pressure regulatar valve
3 1-2 valve 10 Direct clutch passage 17 Converter il
4 1-2 detent valve 11 Detent passage 18 Line ocil
5 Regulator valve 12 Manuoal valve 18 Servo oil passage
6 Detent passage 13 Drive oil 20 Front servo
7 Modutator oil 14 Intermediate oil 21 Direct clutch passage
- Main tine oil B Governor oil (] Modutator oil

TSD 4400
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seats to enzble 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 1o line pressure. The increased
pressure, directed to the rear servc accurnutater piston,
resists servo apply pressure. This siows down the
application of the rear band to enabie 2 smooth change
10 be obtained during manual change 1o Low range,
first gear, or for a 2-1 change in Low range.

Reverse

When Reverse {R) s selected, the manual valve is moved
to altow Drive, Intermediate, and Low range oil to be
exhausted, and atlows main linge oil 1¢ 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 cluteh exhaust port.
Reverse ol then flows 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
allows oil to enter the same passage to the rear servo
apply pisten that Low range oil occupied in Low
range; this applies the rear band. To ensure adegquate oil
pressure for the torque requirements in Reverse,
reverse oil pressure is directed 1o the pressure boost
valve which increases line pressure to 2 maximum of
approximately 17,9 bar {260 Ibf/in?).

Fig. T12-10 Low range — st gear — rear band applied
1 Front servo
2 Rear servo
3 Intermediate clutch passage
4 Governor oil
5 Drive gil

[ Main line oil

£ 1-2 valve

7 1-2 detent valve

8 Regulator valve

9 1.2 accumuliator oil

10 1-2 accumnulator valve
11 Modulator oil

12 Low oil

13 Drive oil

B Governor oil
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Control valve unit — To remove

Note

Before removing the control valve unit from a trans-
mission installed in a vehicle, take extreme care, 2s 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 to gain access to the control valve
unit.

1. Unscrew the setscrew which secures the detent
spring and roller assembiy. Remove the spring and roller
assembly.

2. Remove the setscrews that secure the control vaive
unit to the transmission case.

Do not remove the solenoid tecuring 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 controt 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 valve 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

1 Direct clutch 8 Detent oil passage 14 Modulator oil

2 Rear servo 9 Intermediate oil passage 15 Boost vaive

3 Intermediate clutch passage 10 Direct ciutch oil 16 Reverse oil

4 1.2 accumulator passage 11 Reverse oil 17 Pressure regulator valve
5 Raverse oil 12 Manual vaive 18 Line oil

6 2-3 valve 13 Servo oil 19 Converter ail

7 2-3 modulator valve

::] Modulator ar intermediate oil

Main line oil

Ocztober 1981
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4. Withdraw the governor pipes from the control vaive
assembly; the pipes are interchangeable and need not be
marked for identification,

Control valve unit — To dismantle

1. Hold the control valve unit with the cored passages
uppermost and the accumutator piston bore to the
front, as shown in figure T12-13.

2. Remove the manual valve from its bore.

3. Fit the control valve accumulater 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 bore.

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. Rermove the retaining pin and bore plug from the

Fig. T12-12 Removing the control valve unit
1 Governor pipes
2 Manual vaive

upper left-hand bore, adjacent to the manual valve bore,
12. Remove the detent vzlve, detent regulator valve,
spring, and spacer.

13. Ensure that the 1-2 accumulator valve in the

n 12\ 13
\
.
s L L \
. | 16 115 'il'f.I
5 - S I |
Ll
win ;.'.h:] |_-=-| |
29 30 34 35 weos
Fig. T12-13 Control vaive unit
1 Retaining pin 14 Retaining pin 26 Retaining pin
2 Bore plug 15 2-3 sleeve 27 Retaining pin
3 Detent velve 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 18 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 aceumuiator primary valve 33 3-2 spring
9 1-2 detent vaive 22 1-2 accumulator steeve 34 Bore plug
10 1-2 regulater spring 23 1.2 accumulator secondary valve 35 Retaining pin
11 1.2 regulstor valve 24 1-2 accumulator secondary spring A RR, RT, and RR-A modeis
12 1-2 sleeve 25 Bore plug E RC model
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 accumulator segcondary spring and
1-2 vaive.

(i} Remove the 1-2 accumulator sleeve, 1-2 primary
valve, and spring,

15. {b] RC transmissions :

{il Rermove the 1-2 accumulator valve and spring.

Ceontrol valve unit — To inspect
1. Wash the control vaive unit body, valves, and

the remainder of the parts in Genklens. Do not allow the

valves to knock together as this may cause burrs, or
damage o 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 slightly
moistened with oil. Da not reund-off the shoulders

of the valves.

3. When satisfactory, wash the parts and lightly smear
ali valves and sleeves with clean transmission fluid.

4. Al valves and sieeves should be tested in their
individual bores to ensure that free movement is
obtainable.

5. The vaives shoutd fall under their own weignt,
with perhaps a slight tapping of the vaive body 1o assist
them. During these checks, ensure that the valves and
valve bores are not damaged.

6. The manual vaive is the oniy valve that can be
renewed separately. If other valves are damaged or
defective, 2 new controi 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 1984 mode! year Mulsanne Turbo cars and
onwards. the control valve unit has been medified;
larger bores and valves etc.

Note L
The contral valve urits 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, 1ogether with a
modified torque converer. The new control valve urit
can be fitted to pre 1985 transmissions without the
madified torgue converter. but not vice versa.

Refar to figure T12-13 during assembly procedure
1. Lightlv lubncate all parts with clean transmission
fivid before assembiy.

%
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Fig. T12-14 Fitting the front accumulator piston and
spring

2. Fit the front accumulator spring and piston into
the valve body.

3. Fit the vaive body accumulator instatling tool
{J-21885). Align the piston and spring with the bore
then compress the sprnng and piston {see fig. T12-14).
4. Secure the piston with the 'E’ nng retainer,

5. (a] RR, RT, and RR-A transmissions

{y  Fit the 1-2 prrmary spring inte the primary 1-2
accumulator vaive.

fii} Fit the spring and valve {items 20 and 21} into
the lower left-hand bore. Use a retaining pin 1o hold
the valve 1n 1ts posihon.

{i) Fit the 1-2 accumulator secondary valve and
spring into the 1-2 accurmulator sleeve, Fit the sleeve
Into its bore.

{rv} Fit the bore piug and retaining pin.

5. (b) RC transmissions

() Fit the 1-2 accumulator primary sprng {item 30}
and 1-2 accumulator valve.

1] Frt the bore plug and retaining pin.

6. Fit the detent spring and spacer into the top left-
hand bore.

7. Compress the spring and hold it with a small
screwdriver.

8. Fit the detent regulator valve, wide land first.

9. Fit the detent vaive, smaif 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 retaiing
pin.

13. Fit the 2-3 shiht valve (item 13} with the open end
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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 valve bore.

18, Fit the 2-3 valve spring and the retaining pin.

17. Fit the 1-2 shift valve {item 8) (stem end ou?) into

Fig. T12-15 Fitting the control vailve 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 agamst Spring pressure
and fit the retaining pin.

20. Fit the manual 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 into
the governor feed pipe hole (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 oil spacer (guide] plate
are correctly positioned.
Note
It is important that only a gasket which is a genuine
service part be used.
&, Ensure that the governor pipes are correctly
aligned and the feed pipe fits over the governar
screen.
6. When instailing 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 in} 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 centrol 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 rolier assembily (see fig.
T12-186}; tit the securing screw and torque tighten to
the figures guoted in Section T22.”
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