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Chapter T 
TRANSMISSION - PART 2 

Section T1 
INTRODUCTION 

All left-hand drive Rolls-Royce Silver Shadow and 
Bentley T series motor cars are fitted with the Torque 
Converter Transmission. 

P- Late right-hand drive Rolls-Royce SiIver Shadow 
cn - and Bentley + series motor cars are fitted with the 
3 Torque Converter Transmission as follows: 
g 
W 

Car Serial Number SRA 4033 and onwards pro- 
4 d u d  for export. 
V) 

AI: right-hand drive from Car Serial Number 
SBH 4478 and SRH 4487 (except SRH 4488). 
The Torque Converter Transmission (see Fig. 

T1I7) is  a fully automatic unit, consisting primarily of 
,-- a threeelement hydraulic torque converter and a com- 

pound planetary gear train. On current cars t h m  
rnultip€edisc clutches, a sprag unit, two roller clutch 
units and two friction bands provide the elements 
which are required to obtain the desired functions of 
the gear train. 

Note On early cars the gear train consists of two 
sprag units and on intermediate cars a 
spsag unit and roller ciutch unit, in place 
of the current two roller dutch. units. 

\D The Torque Converter Transmission can be iden- 
tified by a name plate, fitted to the right-hand side of 

6 the transmission, toward the centre of the case. The 
serial number is prefixed by the letters RR and the 
year in numerals. 

Note O n  cars produced after 1972, destined for 
countries whahe full emission control sys- 
tems are required (i.e. U.S.A., Canada and 
Japan), the transmission prefix letters are 
changed from RR to RS. The reason for 
this change in the prefix lettering is that a 
different transmission modulator is fitted. 

The torque converter, clutches and rollers comect 
the engine to the,planetary gears with the aid of 
pressurised transmission fluid. Three forward gears 
and Reverse are provided. When necessary, the torque 
converter will supp4ernent the gears by multiplying 
engine torque. 

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

When the engine is running the converter pump 
rotates and throws Anid against the turbine, causing 
the turbine to rotate. The fluid then returns $0 the 
pump in a circular flow and continues this cycle 
as Iong 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 Form to the 
engine driven converter pump, thus multiplying 
en~ ine  torque. 

A hydraulic system pressurised by ad internal- 
external gear type of pump provides the working 
pressure required to operate the friction dements and 
automatic wntroIs. 

The external control con9ections to the transmission 
are : 

An electric gearchange actuator and a system of 
rods and levers. The actuator responds to an electrical 
signal from a switch on the steering column, then 
moves the gearchange lever on the transmission to the 
required position. 
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FIG. T118 HEAT EXCHANGER SYSTEM 
(EARLY CARS) 

1 CooIant from heat exchanger to coolant pump 
2 Coolant from cylinder head to heat exchanger 
3 Heat exchanger 
C Transmission fluid to heat exchanger 
5 Transmission fluid from heat exchanger 

FIG. T119 HEAT EXCHANGER SYSTEM 
(LATER CARS) 

1 Transmission 
2 Transmission fluid to heat exchanger 
3 Transmission from heat exchanger 
4 Coolant radiator with heat exchanger in 

bottom tank 

Engine vacuum - to operate a vacuum modulator 
unit- 

12 volt electricaI signals - to operate electrim1 
detent solenoid. 

Gear or torque ratios of the transmission are as 
fol~ows : 

First - 2.5 : I gear ratio 
Second - L - 5  : I gear ratio 
Third - I -0 : I gear ratio 
Reverse - 2.0 : 1 gear ratio 

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

A vacuum modulator is used to automatically sense 
engine torque input to the transmission. The vacuum 
modulator transmits this signal to the pressure regu- 
lator which controis main line pressure, so that all the 
torque requirements of the transmission are met and 
the correct gearchange spacing i s  obtained at all 
throttle openings. 
Eady cars the detent solenoid i s  activated by a 

micro-switch adjacent to the carburetters. When the 
engine throttle i s  opened sufficiently a micro-switch 
is closed by the throttle controls, the solenoid in the 
transmission is activated and a down-change will. 
occur at speeds below 70 m.p.h. (113 k.p.h.). At lower 
speeds a down-change will occur at smaller thmttle 
openings without the aid of the micro-switch or the 
solenoid. 

Current cars do not have the micro-switch situated 
adjacent to the carburetters, instead a micro-switch 
and plunger assembly are fitted to the toe board 
kneath the amlcrator pedal. Service instructions 
for this later assembly are given in Chapter U - 
Part 2. 
On early cars a transmission fluid heat exchanger is 

situated beneath the bell housing bottom cover, at 
the front of the transmission sump (see Fig. TT118). 
The transmission is cooled by directing fluid from the 
converter to the heat exchanger, the cooled Ruid then 
returns to the transmission to feed the lubricating 
system. 

Engine coolant i s  dirscted to and from the heat 
exchanger by connections either at the rear of 'A' bank 
cylinder head and the radiator bottom tank (early 
cars) or on the inlet side of the coolant pump and the 
outlet side of the thermostat elbow(intermediate cars). 

The fluid system incorporates an intake pipe and 
strainer assembly. An internal. by-gas permits 
increased flow during cold operation when the oiI is 
heavier. 
On mment cars the heat exchanger for the trans- 

mission fluid is situated in the bottom of the radiator 
matrix. 

The transmission quadrant has six selector positions 
which enable the driver to control the operation of the 
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transmission under varying driving conditions. The 
six selector positions appear on the quadrant in the 
following sequence, from left to right; 'P' - Park, 
'RS - Reverse, 'N' - Neutral, 'D' - Drive, 'I' - Inter- 
mediate and 'L' - Law. The engine can be started in 
the Park and Neutral positions only. 
'P' - Park position positively locks the output shaft 

to the transmission case by means of a locking pawl 
and prevents the car from rolling either backward or 
forward when parked on a steep incline. 
'R' - Reverse enabk the car to operate in a reverse 

direction. 
'W - Neutral enables the engine to be started and 

run without the c a  moving. 
'D' - Drive is used for all normal driving conditions 

and maximum economy. Drive range has t h e  gear 
ratios from starting to direct drive. Forced down- 
changes are available for safe and rapid overtaking, by 
fully depressing the accelerator pedal. 
'X' - Intermediate adds new performance for con- 

gested traffic conditions or hilly terrain. This range has 
the same starting ratio as  'D" but prevents the trans- 
mission from changing above second gear; accelera- 
tion is retained when extra performance is required. 

The engine can be used to assist braking in this 
Range. 
'L: - Low r k g e  permits operation at a lower gear 

ratio and should be used when maximum torque mul- 
tiplication 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 r e d u d  to the normal 2-1 
downchange speed. The transmission will then 
change down to first gear and remain in first gear 
aegardess 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 Kg. T120). Hydraulic pressure 
is suppIied by the transmission oil pump, which is 
engine driven 

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

The pressure regulator controls main line oil pres- 
sure automatically, in response to a pressure signal 
from a modulator valve, in such a manner, that the 
torque requirements of the transmission clutches are 
met and wrrect gearchange spacing is obtain& at all 

. throttle openings. 

;.( [L 

m MAIN LINE PRESSURE 

m INTAKE PRESSURE 

CONVERTER PRESSURE 

0 MODULATOR PRESSURE 

FIE. T12D PRESSURE CONTROL 
1 Transmission oil pump 
2 Pressure regulator valve train 

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

To meet these requirements, modulator pressure is 
regulated by engine vacuum, whrch is an indicator of 
engine torque and carburetter 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 (see Fig. T1211, which comprises an 
evacuated metal bel1ows, a diaphragm and two 
springs. The assembly is so amanged that the bellows 
and external spring apply a force that acts on the 
modulator valve so that it increases modulator 
pressure. Engine vacuum and an internal spring 
oppose the bellows and external spring to control 
modulator pressure. 

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






































































