Chapter T

Transmission
Contents Sections

Rolis-Royce Bentley

Silver Silver Comiche/ Eight Mulsanne/ Turbo R Continental

Spirit Spur Comiche || Muisanne S
Contents and issue record sheets Tt T1 T1 ™ T T T
Introduction Tz T2 T2 T2 T2 T2 T2
Servicing T3 T3 T3 T3 T3 T3 T3
Testing T4 T4 T4 T4 T4 T4 T4
Removal of units T5 TS5 T5 TS TS TS T6
Gearchange actuator Té T6 Té T8 T6 T6 T6
Transmission —To remove and fit 77 T7 17 T7 T7 T7 T7
Torque converter T8 T8 T8 T8 T8 T8 T8
Vacuum modulator and valve T9 Te AE; ™ TS T9 T9
Governor assembiy T10 T10 T10 T10 T10 Ti0 T10
Speedometer drive T T TN T11 T11 T11 TH
Sump and intake strainer T12 T12 T12 T12 T2 T12 T12
Control valve unit T13 T13 T13 T13 T13 T13 T13
Rear servo T14 T14 T14 T14 Ti4 T14 T14
Detent solenoid, control vaive
spacer, and front servo T1% T15 T15 Ti% T15 T15 T16
Rear extension T16 Ti6 Tig T16 Ti6 T8 T16
Oil pump T17 7 Ti7 T17 T17 T17 T17
Control rods, levers, and
parking linkage Ti8 T18 T18 T18 T18 T18 T18
Turbine shaft, forward and
direct clutches, sun gear shaft,
and front band T19 T19 T19 T19 T192 T19 T19
Intermediate elutch, gear unit,
centre support, and reaction
carrier T20 T20 T20 T20 T20 T20 T20
Transmission case T2t T2 T21 T21 T21 T2t T21
Fault diagnosis T22  T22 T22 T22 T22 T22 T22
Special torque tightening figures T23 T23 T23 T23 T23 T23 T23
Workshop tools Tz4 T24 T24 T24 T24 T24 T24
787 . TSD 4700

T1-1



Issue record sheet

The dates quoted below refer to the issue date of individual pages within this chapter.

Sections | T | T2 | T3 | T4 TE | T& | T7 | T8 | T8 [TI0 |
Page No. I I I - I I I I I .
7/87 11/88 11/88 7/87 7187 4/90 11/88 11/88 11/88 1/87
11/88 11/88 7/87 7/87 7/87 11/88 11/88 7/87 7/87
4/90 11/88 7/87 7/87 11/88 7/87
11/88 1/87
4/90 4/90

DO~ PH LR =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Sections | T11 | T12 | T13 | 714 | T16 | TG | T17 | T18 | TID | T20 J
Page No. I I I I I I I I | |

1 11/88 B/87 11/88 8/87 4/90 8/87 4/90 8/87 8/87 8/87
2 11/88 8/87 4/90 4/90 8/87 8/87 8/87
3 8/87 4/90 8/87 8/87 8/87
4 8/87 4/90 8/87 8/87
5 8/87 = 8/87
6 8/87 8/87
7 8/87 8/87
8 8/87
9 8/87
10 4/90
i 4/90
12

13

14

15

16

17

18

19

20

21

22

23

24

I ! ! 1 [ [ i | ] i

480 . TSD 4700

T1-3



Issue record sheet

The dates guoted below refer to the issue date of individual pages within this chapter.

Sections T21 T22 T23 T24
Page No. :
1 9/87 9/87 8/87 4/90
2 9/87 /87 9/87
3 9/87 9/87 9/87
4 9/87 9/87 9/87
5 9/87
<] 9/87
7 9/87
8 9/87
9 9/87
10 9/87
11 9/87
12 9/87
13 9/87
14 9/87
15 11/88
16 11/88
17 11/88
18
19
20
21
22
23
24
Sections |
Page No. |
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24




Section T2

Introduction

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

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

On 1989 model year transmissions, the serial
number is prefixed by either the letters RDA, RKA, RLA,
RMA, or RMAB, and the year in nurmerals.

The torque converter, chatches, and rollers connect
the engine to the planetary gears with the aid of
pressurized transmission fluid. Three forward gears and
reverse are provided. When necessary, the torque
convercer will supplement the gears by multiplying
engine torque.

The torgue converter is of welded steel
construction and cannot be dismantled. The unitis
made up of two vaned sections which face each other
across 3 fluid filled housing. The pump half of the
converter is connected to the engine and the turbine
half is connected to the transmission.

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

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

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

External control connections

The external control connections to the transmission
are.

1. Anelectric gearchange actuator, connecting rod,
and levers. The actuator responds to an electrical
signal from a switch on the steering column, then
moves the gear change lever on the transmission to
the required position.

2. Engine vacuum which operates a vacuurn
modulator unit.

3. 12 voitelectrical signals to operate an electrical
detent solenoid. ’

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

LisT,
[RFCE]

-

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

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

Vacuum modulator

A vacuum modulator is used to automatically sense
engine torgue input to the transrnission. The
modulator transmits this signal to the pressure
regulator which controls main line pressure. This
ensures that all the torque requirements of the -
transmission are rnet and that the correct gear change
spacing is obtained at all throttie openings.

Detent solenoid

The detent solenoid is activated by the throttle
position switch, mounted on the end of the primary
throttie spindle. When the pedal is in the kick-down
position, the switch is closed; the solenoid in the
transmission is then activated and a down-change will
occur at speeds below 129 km/h (80 mile/h). At lower
speeds a down-change will occur at smaller throttle
openings without the aid of the throttle position
switch assembly, or the solenoid.

Heat exchanger

The heat exchanger for the transmisgsion fluid is
situated in the bottern of the radiator matrix {see fig.
T2-1).

Selector positions
The transmission quadrant has six selector positions
which enabile the driver to control the aperation of the
transmission under varying driving conditions. The
six selector positions appear in the foliowing
sequence, from left to right; P —Park, R— Reverse, N —
Neutral, D — Drive, | - Intermediate, and L —Low. The
engine can only be started in the park and neutral
positions.

P = Park position positively locks the output shaft
to the transmission case by means of a locking pawil
and prevents the car from ralling either backward or
forward when parked on a steep intline,

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

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

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

| - Intermediate adds new performance for
congested traffic conditions or hilly terrain. This range
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
{D) to iow (L} 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
regardless of car speed or engine revolutions, until
the selector lever is moved into either the drive (D) or
the intermediate (I} position,

Hydraulic system
Pressure controf
The transmission is controlled automatically by a
hydraulic system. Hydraulic pressure is supplied by
the transmission oil purnp, which is engine driven.
Main line oi! pressure is controlled by a pressure
regulator valve train which is located in the pump and
by the vacuum modulator which is connected to
engine vacuum.
The pressure reguiator controls main line oil
pressure automatically, in response to a pressure

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

signal from a modulator valve, This is done int sucha
manner, that the torque requirements of the
transmission clutches are met and correct gearchange
spacing is obtained at ail throttle openings.

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

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

Vacuum modulator assembly

The engine vacuum signal is received by the vacuum
modulator, which comprises an evacuated metal
beliows, a diaphragm, and two springs. The assembly
is $0 arranged that the bellows and external spring
apply a force that acts on the modulator valve so that
itincreases modulator pressure. To control modulator
pressure, engine vacuum and an internal spring
oppose the bellows and external spring.

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

Governor assembly
The speed of the car is signalled to the transmission
by a governor which is driven by the transmission
output shaft. The governor is comprised basically of a
valve body, & regulator valve, and flyweights.
Centrifugal force causes the flyweights to act on
the regulator valve. The vaive then regulates a
pressure signal which increases with road speed.
Governor pressure acts on the modulator valve
to cause modulator pressure to decrease as the speed
of the car increases.

T2-2
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Section T3

Servicing

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

Far details of the servicing and maintenance
reguirements of the transmission, refer to the Service
Schedule Manual - TSD 4702

it is absolutely essential that attention be paid to
cleanliness whenever the interior of the transmission
is exposed and when work is being carried outor a
particular unit belonging to the transmission. The
smallest particie of dirt in the oil may interfere with
the correct operation of the valves, particularly in the
controf vaive unit.

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

Fiuid level - To check and top-up

The fluid level in the torque converter transmission

can be checked accurately only when the caris

standing on a level surface, the engine is running at
the idle speed, and the transmission fluid is at normal
operating temperature, approximately 77°C (170°F).

This is only obtained after 24 kilometres {15 miles) of

highway/motorway driving or after 16 kilometres

{10 miles) of city driving.

As an initial check, the fluid level may be checked
after starting from cold as follows.

1. With the car on a level surface, apply the parking

brake and chock the road wheels.

2. Onfour door cars, remove the protective cover

from the windscreen wiper mechanism to gain access

to the dipstick. Ensure that the following safety
procedure is undertaken 1o isolate the mechanism
prior to removing the cover.

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

Always clean the top of the dipstick before
removing it from the filler tube.

3. Start and run the engine for three to four minutes

with the gear range selector in the park position.

Aliow the engine to achieve a2 normal idle speed.

4.  Whilst sitting in the driving seat, firmly apply the

footbrake and move the gear range selector through

the full range of gear positions pausing briefly in each
range. Return the selector to the park position.

5. Immediately check the fluid level with the engine

running at idle speed.

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

Top-up to this level if necessary.

Important When checking the fluid level with the
engine running, take care to avoid any
moving parts such as drive belts, pulleys,
fan blades, etc. Care should also be taken

Fig. T3-1 Transmission filler tube and dipstick

A Removing the windscreen wiper mechanism
cover. The arrow indicates the wiper motor
relay removed

B Withdrawing the dipstick from the filler tube

C Wiper motor relay location (1889 model year
four door cars)

D Dipstick markings

to avoid contact with hot engine
components.
After this initial check a further check shouid be
carried out as follows.
6. Drive the car for approximatety 24 kilometres {15
miles} of highway/motorway driving or 16 kilometres
{10 miles} of city driving. This should ensure the -
transmission has reached normai cperating
temperature,
itis essential that this temperature is attained.
Do not top-up the fluid level to the FULL HOT mark on
the dipstick when the fluid is only warm, as this will
result in an overflow situation when the normal
operating temperature is attained. Overfilling will
result in fluid being discharged from the transmission
breather pipe.

1/88 -
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7. Position the car on a ievel surface, firmiy apply
the parking brake and select park with the gear
selector lever.

8. Carry out the procedure described for the initial
check (Operations 2 to b inclusive).

9. With the transmission fluid at normal operating
temperature the ievel of the fluid shouid be within the
cross hatched area marked on the d:pstick (see fig.
T3-1).

10. If necessary add fluid by pouring it down the filter
tube, with the engine still running, until the fluid is to
the FULL HOT mark on the dipstick. Do not overfili.
11. When the fluid level is correct, switch off the
engine and fit the windscreen wiper mechanism cover
and relay.

To drain the sump and renew the intake strainer

1. Position the car on a ramp.

2. Place aclean container having a minimum
capacity of 3 litres {5 iImp pt, 6 US pt) beneath the
drain plug situated on the corner of the transrmission
sump (see fig. T3-2).

3. Remove the drain plug and aliow the oil to drain
from the surnp.

4. Remove the setscrews securing the transmission
sump and lower the sump. Discard the gasket.

5. Unscrew and remove the stepped bolt securing
the intake pipe and strainer assembly to the
transmission casing. Remove the strainer assembily.
6. Discard the intake strainer but retain the intake
pipe which connects the strainer to the casing.

7. Fitanew rubber 'O’ ring onto the intake pipe,
iubricate the "0’ ring with clean transrission fluid.
8. 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,

8. Torque tighten the boltto 14 Nm (1,4 kaf m,

10 Ibf ft).

10. Fitthe transmission sump using a new gasket.
Torque tighten the setscrews to between 8 Nm and
4 Nm {0,8 kgf m and 1,4 kgf m; 6 1bf ft and 10 Ibf ).
11. Add 4,5 litres (8 Imp pt, 9.6 US pt) of an approved
fluid to the surmnp, pouring the fluid down the filler
tube.

Fig. T3-2 Transmission sump drain plug

Note When draining the sump but not renewing the
intake strainer, add only 2,8 litres {6 imp pt,
6 LS pt}.
12. Check the fluid fevel as described under the
heading, Fluid level — To check and top-up.

Transmission unit (dry) — To fill

The fluid capacity of the torque converter
transmission, including the torque converter, is
approximately 10,6 litres {(18.75 Imp pt, 22.5 US pt),
but the correct level is determined by the marks on
the dipstick rather than by the gquantity of fluid added.

It is important that the correct level is maintained.
When the transmission has been overhauled or a8 new
one fitted and a complete fill is required, including the
torque converter, proceed as follows.

1. Pourapproximately 6,5 iftres (11.5 Imp pt, 14 US
pt) down through the filler tube.

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

3. Start and run the engine for three to four minutes
with the gear range selector in the park position.
Allow the engine to achieve a normal idle speed.

4.  Whilst sitting in the driving seat, firmly apply the
footbrake and move the gear range selector through
the full range of gear positions pausing briefly in each
range. Return the selector to the park position.

5. Immediately check the fluid levei with the engine
running at idle speed.

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

Top-up to this level if necessary.

6. Drive the car for approximately 24 kilometres (15
miles) of highway/motorway driving or 16 kilometres
{10 miles) of city driving. This should ensure the
transmission has reached normai operating
temperature,

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

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

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

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

Transmission unit - To check for leaks

Whenever the transmission has been dismantled,
completely or partially, the following procedure must
be observed to minimise the possibility of fluid
leakage.

1. Always fit new gaskets and 'O’ ring seals, -

T3-2
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3. Examine the electrical connector "0’ ring for

damage.

4. Examine the parking pawl! shaft cup plug for

damage.

5. Examine the manual shaft lip seal for damage.

6. Examine the vacuum moduiator ‘O’ ring for

damage. Ensure the retaining setscrew is torque

tightened (see Section T23).

7. Examine the vacuum modulator for possible

damage to the diaphragm.

Note {f the transmission is found to be consistently
low on fluid, check the modulator to ensure
that there is no split in the diaphragm. Apply
suction to the vacuum tube and check for leaks.
A split diaphragm would allow transmission
fluid to be drawn into the engine induction
manifold and vacuum line. This condition can
usually be detected because the exhaust will be
excessively smokey due to the transmission
fluid being added to the combustion mixture.

8. Examine the sump gasket. Check the torque

tightness of the securing setscrews {see Section T23).

9. Check the torque tightness of the main line

pressure tapping plug (see Section T23).

10. Examine the breather pipe for damage.

11. Ensure that the transmission has not been

overfilled.

12. Check for cooiant in the transrmission fiuid.

13. Examine the case for cracks or porosity.

14. Ensure that the pump to case gasket is not

incorrectly positioned;

15. Ensure that foreign matter is not between the

pump and case, or between the pump cover and body.

16. Ensure that the breather hole in the pump cover

is not obstructed.

17. Ensure that the ‘O’ ring on the filter assembly is

not cut.

Heat exchanger connections

Ensure that the heat exchanger transmission fiuid
pipes are correctly fitted and are not damaged. Ensure
that the nuts are tight.

Dipstick and filler tube

Examine the rubber grommet for leaks,

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

If the manual linkage is set correctiy, rermnove the
sump.
T. Check the governaor pipes for security and
damage.
2. Examine the rear servo cover gasket for damage.
Ensure that the square-sectioned 0’ ring is fitted
carrectly and is not damaged. Torgue tighten the
cover securing setscrews {see Section T23).
3. Examinethe control valve unit assembly and oil
spacer (guide) plate gaskets.

Check the torque tightness of the unit securing
setscrews {see Section T23).
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Testing
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Section T5

Removal of units

A2134

Fig. T5-1 Pressure regulator valve
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Fig. T5-6 Fitting the oil pump seal
1 0Oil seal
2 Seal fitting tool

Fig. T5-3 Removing the pressure regulator valve
A Spring compressed
B Circlip removed

Fig. T54 Removing the oil pump seal

/87
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Section T6

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

Fig. T6-2 Checking wormshaft end-float
Wormshaft

Dial indicator gauge

Gauge arm

Siave gear
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Fig. T6-7 Gearchange actuator motor
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Transmission — To remove and fit
Fig. T7-1 Transmission disconnecting
1 Dipstickfiller tube
2 Modulator pipe
1188 TSD 4700
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Electronic impulse transmitter
Coupling fiange
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Remark;

The painted mark
"L" denotes the light
side of the torque
converter after
balancing.

The painted mark
"H" denotes the
heavy side of the
flywheel after
balancing.

Although the units
are balanced
individually, the
machinist marks
them L and H
indicating the small
residual imbalance.
By matching the
light side of the
torque converter to
the heavy side of
the flywheel, the
nett imbalance is
minimised.

TSD 4700
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Section T8

Torque converter
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Vacuum modulator and valve
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Section T10

Governor assembly

Fig. T10-1 Removing the governor assembly

12 1" 10

/87 - TSD 4700

T10-1



LI

ROTLE

g

Fig. T10-3 Check valve opening {inlet)
1 0,51 mm (0.020 in} feeler gauge

Fig. T10-4 Check valve opening {exhaust)
1 0,51 mm (0.020 in} feeler gauge
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Speedometer drive
Fig. T11-1 Speedometer drive
1188 TSD 4700
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Section T12

Sump and intake strainer
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Control valve unit
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Fig. T13-2
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Fig. T13-3 Fitting the front accumulator piston and
spring
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Section T14

O
v’
Rear servo
Fig. T14-1 Removing the rear servo
_
1
Fig. T14-2 Selecting the band apply pin
5. The identification ring is located on the band fug 1 Torgue spanner
end of the pin. Selecting the correct pin is the equivalent 2 Gauge
of adjusting the rear band. 3 Gauge pin
8/87 TSD 4700
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Fig. T14-3
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Section T15

Detent solenoid, control valve spacer, and front servo

Fig. T15-2

Bl A =

TSD 4700

T156-1



B L8]
(ET ]

Fig. T15-3
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Front servo
Spring

Pin

Piston

Oif seal ring
Retainer ring
Spring retainer

490



SectionT16

Rear extension

8/87 TSD 4700
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Section T17

Oil pump

4/90 TSD 4700
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Fig. T17-3 Removing the pump gears
t Driving gear (tangs uppermost}
2 Driven gear

T17-2

e

7

Fig. T174
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Fig. T17-5 Pump cover

1 Pressure regulator vaive & Bore plug -10 Pressure regulator spring
2 Pump cover 7 0Oil sealing rings 11 Boost vaive

3 Gasket 8 Spacer 12 Sleeve

4 Retaining pin 9 Spring retainer 13 Circlip

5 Selective washer

Fig. T17-6 Aligning pump cover with pump body
1 Alignment band

4/90 TSD 4700
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Fig. T17-7 Fitting the oil pump
1 Guide pin

Fig. T17-8 Checking the front unit end-float

T17-4

Thickness

1,52 mmto 1.63 mm
(0.080 in to 0.064 in)
1,80 mmto 1,80 mm
{0.071int0 0.075 in)
2,08mmto 2,18 mm
{0.082 into 0.086 in)
2,36 mm1to 2,46 mm
(0.083 into Q.097 in)
2,64 mmto 2,74 mm
{0.104 into 0.108 in}
2,92 mmto 3,02 mm
{0.115int0 0.119in)

3.20 mmto 3,30 mm
(0.126 into 0.130in)

Colour
Yellow
Bive
Red
8Brown
Green
Black

Purple

Number

0



