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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. 



Workshop Mama/ RoIfs-Royce SiIyer Shadow 8 Bentley T Series 

\ 
4 

1-  - 
3 

m MAIN LIME PRESSURE 

m GOVERNOR PRESSURE 
/-- m MODULATOR PRESSURE 
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RG. T121 VACUUM MODULATOR ASSEMBLY 
I Diaphragm 
2 Aneroid bellows 
3 Exhaust 
4 Engine vacuum 

Governor assembly 
The speed of the car is signalled to the transmission 
by a governor (see Fig. Tl77) which is driven by the 
transmission output shaft. The governor is comprised 
basically of a valve body, a reguhtor valve and fly- 
weights. 

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

Governor pressure acts on the moduIator valve to 
/-- cause modulator pressure to decrease as the speed of 

the car increases. 

Operation of valves and hydraulic Control 
units 

Line pressure regulator 
The f ne pressure regulator valve regulates Line pres- 
s w e  according to pump speed and engine torque. 

Manual valve 
The manual, valve establishes the range in which the 
transmission is to operate as selected by the driver 
through the se1ector switch and the gear change 
actuator. 

Governor assembly 
The governor assembly generates an oil pressure that 
is sensitive to the speed of the car and which increases 
as the car speed increases. 

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

Vacuum modulator valve 
The vacuum modulator vaive prondes mcrddator 
pressure which senses engine torque and car speed. It 
is used to vary the change points, according to throtik 
opening, by opposing governor oil on the shift valves 
and also to raise Zine pressure proportional. to engine 
torque. 

1-2 shift valve 
This valve controls the speeds at which the 1-2 and 
2-1 C~~II- OWU. 

1-2 regulator value 
T h e  1-2 regulator vahe regulates modulator pressure 
to a proportional pressure and tends to hold the 1-2 
shift valve in the down-change position. 

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

2-3 shift valve 
This vdve controls the speeds at which the 2-3 and 
3-2 changes occur. 

2-3 modulator valve 
The 2-3 modulator valve is sensitive to modulator 
pressure and applies a variable force on the 2-3 shift 
valve which tends to hold the 2-3 shift valve in the 
down-changed position. 

3-2 valve 
The 3-2 valve prevents modulator pressure from 
acting on the shift vdves after the direct clutch has 
been applied. This atlows fairly heavy throttle opera- 
tion in third gear without effecting a down-change. 
In third gar, deteat pressure or modulator pressure 
above 87 1bIsq.in. (6,1 kg/sq.cm.) can be directed to 
the shift valves to provide the necessary force to effect 
the down-change. 

1-2 accumuiator valve 
The 1-2 accumulator valve is sensitive to modulator 
oil and redates drive oil to a proportionally smaller 
value. The pressure increases as modulator pressure 
increases and is used to control the engagement of the 
intermediate clutch. 

Detent valve 
The detent valve moves when line oil is exhausted from 
the end of the valve when the detent solenoid is 
energised. As a result, detent oil is directed to the 1-2 
and 2-3 modulator valves and allows the detent regu- 
lator valve to regulate. 
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Detent regulator valve 
When the detent valve rnovcs, the detent regulator is 
freed and allows drive oil to enter the detent passage 
at a regulated pressure of 70 Ih/sq.in. (4,9 kg/sq.crn.). 

C .- Detent oil will also flow into the modulator passages 
d +" .- which lead to the shift valves. Low oil moves the detent 
m regulator to  accept drive oil, aliov:ing drive oil to enter 
U 

6 the modulator and detent passages. 
E .* 
v - 
c .- 
d; Rear servo and accumulator assembly 

The rear servo applies the rear band for engine braking 
in Low range 1st. gear. [t also applies the rear band in 
Reverse to hold the reaciion carricr to provide t h e  
reverse gear ratio. 

During the 1-2 up-change in Drive and Inter- 
mediate ranges the servo acts as an accurnuIat~tor for 
the intermediate clutch oil to provide a smooth 
up-change. 

Front servo 
The front servo applies the front band to provide 

i;: engine braking in 2nd. gear in Low and Intermediate 
a, 

L ranges. It  is used also as  an accumulator for direct 
U 
P clutch oil during the application of the direct clutch 
5 and in conjunction with a series of check balls which 

control orifices. is part of the timing for the release of 
the direct clutch. 

To prevent the application of the front band in 
Neutral. Drive or Reverss ranges, oil is directed from 
the manuai valvc to the reiease side of the servo 
piston. 

In 'D' range, the servo release oil from the manual 
valve is used to charge the servo in preparation for the 
application of the direct clutch. 

Direct clutch oil is directed to ihe front servo 
accumulator piston where spring force, plus direct 
clutch pressure, stroke the piston up against the forcc 
of servo release oil. This lowers l h c  clutch apply 
pressure for a smooth cngagcrnent. 

The release of the direct clutch and the exhausting 
of the front servo accumulator 1s slowed down by 

r- 
3 three check balls and three orifices. This permits a 

6 smooth return of the drive load to the intermediate 
* roller clutch and also allows the cngine r.p.m. to 

increase during a dctent 3-2 down-change in prepa- 
ration for the lower gear ratio, which results in a 
smooth change and better acceleration. 

The positlon of the shift valves it) each rangc 
and gear, and the various oil passages which arc 
used are shown in  Figures T122 to T130. The 
opration of the valves when each grar i s  selected 1s 
dcscribed in the foltowing paragraphs. 

Chapter T 

Drive and Intermediate-First gear 
Power flaw 

Forward clutch - applied. Direct clutch - released. 
Intermediate clutch-released. Roller clutch-effective. 
Front band - released. Intermediate roller clutch - 
ineffective. Rcar band - released. 

With the selstor lever in either Drive or Inter- 
medrate range, the forward clutch is apphed. This 
delivers turbine torque to the mainshaft and turns the 
rear internal gear clockwise. (Converter torque ratio is 
approximately 2 : l at stall). 

Clockwise motion of the rear internal gear causes 
the  rear pinions to turn clockwise to drive the sun gear 
anti-clockwise. I n  turn, the sun gear drives t h e  front 
pinions clockwise, t hus  turning the front internal gear. 
output carricr, and output shaft clockwise in a reduc- 
tion ratio of approximately 2 - 5  : I ,  Reaction o f  the 
front pmioils against the front internal gear is taken by 
reaction carrier and roller clutch assembly to the 
transm~ssion case. (Approximate stall ratio - 5 : l). 

Oil flow 
When the selector lever is moved to either Drive or 
Intermediate position, the manual valvc is re- 
positioned to allow line pressure to eater the drive 
circuit. Drive oil then flows to the following (see Fag. 
T122) : 

Forward clutch 
1-2 Shift valve 
Govcrnor assembly 
1-2 Accumul;itor valve 
Detent regirlator valve 

Basic control 
Drive oil is directed to the forward clutch where it acts 
on two areas of the clutch piston t o  apply the forward 
clutch. The first, or inner area, is fed through an 
unrestricted passage. The outer arca is fed through an 
orifice to ensure a smooth change into Drive. 

Drivc 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 
valves and a n  area on the modulator valve. 

Drivc oil is regulated also to another variable pres- 
sure at thc 1-2 accurnl~lator valve. This pressure i s  con- 
trolled by modulator oil and is directed to the rear 
servo. 1-2 accuriiulaLwr oil at the rear servo acts on 
the accomulator piston. 
In addition, to maintain the: lower pressure in the 

1-2 accumulator passage, the 1-2 acctlmuIator valve 
intcrmittentiy uncovers the t o w  oil passage and oil i s  
exhausted at the manual valve. 

Summary 
The converter is fiiled. The forward clutch is applied. 
The transmission is  in first gear. 
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MAIMLIME WBSURE m 
INTAKE PRESSURE m 
CONVERTER PRESSURE 

GOVERNOR PRESSURE 0 
MODULATOR PRESSURE D 
DETENT PRESSURE 0 
i -2  ACCUMULATOSI PRESSURE= 

FIG. 8827 INTERMEDIATE RANGE 2RJD GEAR 

. 1 Heat exchanger 5 Regulator plug 9 Pressure regulator 13 Modulator valve l 7  2-3 modulator valve 26 Oil strainer 
2 Front servo 8 1-2 cletent valve dd Boost valve 14 Detent valve 18 3-2 valve 22 Sump 

i 3 Rear servo 7 1-2 valve 1% Pump 15 Regulator valve 19 1-2 accumulator valve 
4 Governor assembly I Manual valve 82 Vacuum modr~lator 16 2-3 valve 20 Detent solenolcl 



MATNUME BS1ESSURE m 
lrdTAKE PRESSURE a 
CQNYERTER PRESSURE U 
QOVERMOR PRESSURE 

MdDULAfOR PRESSURE 0 
MTENT MESSME I3 
I -2 ACCUMULATOR PRESSPIRE= 

FIG. 1128 LOW RANGE-!SF GEAR 

1 Heat exchanger 5 Regulator plug 8 Pressclre regulator 13 Modulator valve 17 2-3 modulator valve 21 Oil strainer 
2 Front servo B 1-2 detenb valve 10 Boost valve 14 Detent valve 48 3-2 valve 22 Sump 
3 Rear servo 7 1-2 valve 11 Pump 95 Regulator valve 19 1-2 accumulator valve 
4 Governor assembly 8 Manual valve 42 Vacuum modulator 48 2-3 valve 20 Detent solenoid 
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MAINCIME PRESSURE m! 
INTAKE PRESSURE 

CONVERTER PRESSURE CI",'J 
GWERNOR PRESSURE 0 
M~DULATOR PRESSURE ]II 
DETENT PRESSURE 0 
I -2 ACCUMULATOR P A E S S W ~ E ~  

FIG. T13Q NEUTRAL-ENGINE RUNNING 

1 Heat exchanger 5 Regulator plug 8 Pressure regulator f 3  Modulator valve l 7  2-3 modulator valve 21 Oil strainer 
2 Front serva 8 1-2 detent valve 10 Boost valve 14 Detent valve 18 3-2 valve 22 Sump 
3 Rear sew* 7 f -2 valve tf Pump 15 Regulator valve 19 1-2 enccumulator valve 

rra 4 Governot assembly 8 Manual valve 12 Vacuum madulator 11 2 3  valve 29 Detent solenoid 
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Drive-Second gear 
Power flow 

Forward clutch - applied. Direct clutch - released. 
Intermediate clutch - applied. Roller clutch - in- 
effective. Front band - released. Intermediate roller 
clutch - effective. Rear band - released. 
In second gear the intermediate clutch is applied to 

allow the intermediate roller dutch to hold the sun 
gear against anti-clockwise rotation. Turbine torque 
through the forward clutch is then applied clockwise 
through the mainshaft to the rear internal gear. 

Clockw~se rotation of the rear internal gear turns the 
rear pinions clockwise against the stationary sun gear. 
T h i s  causes the output carrier and output shaft to turn 
clockwise in a reduction ratio of approximately 
1 . 5 :  1 .  

Note Further reduction is possible at low speeds, 
due to the torque multiplication provided 
by the converter. 

Oil fhw 
As the car speed 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 

i= pressure. This allows the 1-2 shift valve to open, per- 
m, 
" mitting drive oil to enter the intermediate clutch 
3 passage. 
E - Intermediate clutch oit from the 1-2 shift valve is 

directed to the following (see Fig. TE23): 
Intermediate clutch 
Rear servo 
Front servo and accumulator pistons 
2-3 Shift valve 

Basic contraF 
Intermediate clutch oil from the 1-2 shift valve seats 
a oneway check ball. and flows through an orifice to 
the intermediate clutch piston to appjy the inter- 
mediate dutch. At the same time, intermediate clutch 
oil moves the accumulator piston against the 1-2 
accumulator oil and accumulator spring to maintain 
lower pressure in the clutch during a 1-2 shift for a 
smooth clutch application. Intermediate clutch oil 
seats a second oneway check baIl and flows to the 

rD front servo and accurnulator pistons. Intermediate E dutch oil is  also directed to a land of the 2-3 shift 
valve. 

Intermediate clutch - applied. Roller clutch - in- 
effective. Front band - released. Intermediate roller 
clutch - ineffective. R :ar band - released. 
In direct drive, cngim torque is transmitted from the 

converter, through the forward clutch to the main- 
shaft and rear internal par. Because the direct clutch 
i s  applied, equal power is aIso transmitted to the sun 
gear shaft and the sun gear. Since both sun gear and 
internal gears are now urning at the same speed, the 
planetary gear set is essc ntiaIly locked and turns as one 
unit in direct drive or a ratio of 1 : 1. 

Oi l  flew 
As car speed and goven lor pressure increase, the force 
of governor oil acting o r the 2-3 shift valve overcomes 
the force of 2-3 shift villve spring and modulator oil. 
This allows the 2-3 shift valve to move, €ceding inter- 
mediate clutch oil to the direct dutch passage. 

Direct clutch oil front the 3-3 shift valve i s  directed 
to the following (see Fi:. TI24): 

Direct clutch 
Front accumulator p.ston 
3-2 Valve 

Basj c comtro t 
Direct dutch oil from I he 2-3 shift valve flows past a 
one-way check valve t) the inner area of the direct 
clutch piston to app y the direct clutch. Sirnut- 
tansousty, direct clutcl~ oil is fed to the front accu- 
mulator piston. Presslre of the direct clutch oiE, 
combined with the accumulator spring, moves the 
accumulator and servo pistons agains~ sew0 oil. This 
acts as an accumulatt r for a smooth direct clutch 
application. 

Direct clutch oil is a pp1ied also to the 3-2 valve to 
move the valve against modulator pressure. This cuts 
off modulator oil to tha: 1-2 regulator and 2-3 modu- 
Iator valves and alIows the transmission to utilize the 
torque multiplying ch~racteristics of the converter 
during medium throhle operation without down- 
changing. 

The forward, intermediate and direct clutches are 
applied. The transmissia )n is in third gear (direct drive). 

Pafl throttle down-change 
Polnrer flaw * 

Summary Forward clutch - applied. Direct clutch - released in 
second. Direct clutch - applied in third. Intermediate 

The forward and intermediate clutches are applied. - applid. clutch - F ronl 
The transmission i s  in second gear. 

band - released. Interriediate roller clutch - effective 

Drive-Third gear in second. Intermediat~ roIler clutch - ineffective in 
third. Rear band - relewed. 

Power flow In second gear, the ildermediate clutch is applied to 
Forward clutch - applied. Direct clutch - applied. aIIow the intermediate roIler clutch to hold the sun 



w~rksbc~p MB~~uBE Ro//s-hooge Si/ver Shadow 8 Bentley T Series 

gear against anticlockwise rotation. Turbine torque 
through the forward c l ~ t c h  is then applied cIockwise 
through the mainshaft to the rear internat gear. 
Clockwise rotation of the rear internal gear turns 

the rear pinions clockwise against the stationary sun 
gear. This causes the output carrier and output shaft 
to turn clockwise in a reduction ratio of approximately 
1 . 5  : 1 .  

Oil flow 
A part throttle 3-2 down~hange can be accomplished 
below approximately 33 m.p.h. (53 k.p.h.1 by depws- 
ing the accelerator far enough to raise modulator 
pressure ta approximately 87 lbisq-in. (6,l kg/sq.crn.). 
Modulator pressure and the 3-2 valve spring will move 
the 3-2 valve against direct clutch oil and allow 
modulator oil to act on the 2-3 modulator valve. This 
moves the 2-3 valve train against governor oil and 
changes the transmission to second gear (see 
Figg. T125). 

Detemt down-change - 

Power flow 
Forward clutch -- applied, Direct dutch - released in 

second. Direct clutch - applied in third. Intermediate 
clutch - applied. Roller clutch - ineflective. Front 
band - released- Intermediate roller clutch - effective 
in second. Intermediate roller clutch - ineffective in 
third. Rear band - released. 
In second gear, the intermediate dutch is applied to 

allow the intermediate roller clutch to hold the sun 
gear against anti-clockwise rotation. Turbine torque 
through the forward clutch is then applied clockwise 
through the mainshaft to the rear internal gear. 

Clockwise rotation of the rear internal gear turns 
the rear pinions clockwise against the stationary sun 
gear. This causes the output carrier and output shaft 
to iturn clockwise in a reduction ratio of approximately 
3.5 : 1. 

Modulator passage 
1-2 Regulator valve 
2-3 Modulator valve 
3-2 Valve 
1-2 Primary accumulator valve 
Vacuum modulator valve 
Detent oil in the modulator passage and at the 2-3 

modulator valve will close the 2-3 shift valve, changing 
the transmission to second gear. 

A detent 2-1 down-change can also be accomplished 
bciow approximately 20 m.p.h. (32 k.p.h.) because 
detent oil i s  directed to the 1-2 regulator valve. This 
allows detent oil to act on the 1-2 regulator, and 1-2 
detent vahe to close the 1-2 shift valve, changing the 
transmission to first gear. 

Detent oil is directed also to the modulator valve to 
prevent modulator pressure from regulating betow --7 

70 1bJsq.in. (4,9 kglsq-cm.) at high speeds or at high 
altitudes. 

Intermediate-Second gear 
Power flow 

Forward clutch - applied. D~rect clutch - released. 
Tntermediate clutch - applied. Roller clutch - ineffec- 
tive. Front band- applied. Intermediate roller clutch - 
effective. Rear band - released. 

In second gear, the intermediate clutch is applied to 
allow the intermediate roller clutch to hold the sun 
gear against anti-clockwise rot ation. Turbine torque 
through the forward clutch is now applied clock\vise 
through the mainshaft to the rear internal gear. 

Clockwise rotation of the rear internal gear turns 
the rear pinions cIockwise against the stationary sun 
gear. This causes the output carrier and output shaft 
to turn clockwise in a reduction ratio of approximately 
1.5 : I. 7 

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

Oil flow Oil flow 
While operating at speeds M o w  approximately 70 
m.p.h. (113 k.p.h.) a forced or detent 3-2 down- 
change is pomible. The down-change is effected by 
depressing the accelerator pedal so that the kick-down 
button i s  depressed and the kickdown switch 
actuates the detent solenoid. The detent solenoid 
opens an orifice that allows Line oil. a t  the d e b t  vahe 
to be exhausted, thus permitting the detent regulator 
valve to operate. Line oil acting on the detent valve 
and solenoid k supplied by a small orifice. 

Drive oil on the detent regulator valve is then regu- 
lated to a pressure of approximately 70 Ib/sq.in. (4,9 
kg/sq.cm.) and called detent oil. &tent oil is then 
routed to the following (see Fig, T1.26): 

When the selector lever is in Intermediate range, 
intermediate oil. from the manual valve is directed to 
the following: (see Fig. T127). 

h s s n r e  hoost valve 
2-3 Shift valve 
Intermediate oil at the boost valve will increase line 

pressure to 150 1blsq.in. (I0,S kg/sq.cm.). 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 dutch oil, acting on the servo piston, to 
move the piston and apply the front band. Once the r1 



transmission is in second gear - Intermediate range, j t  
cannot change to third gear regardless of car speed. 

Summary 

ir: 
The forward and intermediate cIutches and front band 
are applied. The transmission is in second gear - .- 

& Intermediate range. 
cc- 
E o Low range-First: gear 
C .- 
W 

Power flow 
9 Forward ciutch - applied. Direct ciutch - released. .- 
k Intermediate dutch - released. Roller clutch - eEec- 

tive. Front band - released. Intermediate roller clutch- 
ineffective. Rear band - applied. 

With the selector lever in Low range, the forward 
clutch is applied. This tlelivers turbine torque to the 
mainshaft and turns the rear intemai gear clockwise. 
(Converter torque ratio i s  approxjmateIy 2 - 0  : I 
a t  stalI). 

Clockwise motion of the rear internal gear causes 
the rear pinions to turn clockwise to drive the sun gear 
anti-clockwise. In turn, rhe sun gear drives the frsnt 
pinions clockwise, thus turning the front internal gear, 
output wrrier and output shaft clockwise in a reduc- 
tion ratio of approximately 2.5 : I, The reaction ofthe 

A 
front pinions against thc front internal gear i s  taken 

C 

2 by the reaction carrier and roller clutch assembly to 

g the transmission case. (Total stall ratio i s  approxi- 

S rnately 5 : 1). 
W Downhill or overrun braking is  provided In Low 

range by applying the rear h o d  ss this prevenfs the 
reaction carrier from overrunning the roller clutch. 

Oil flow 
Maximum downhill braking can be attained at speeds 
below 40 m.p.h. (64 k.p-h.1 with the selector lever in 
Low position as this dirtxts Low oil from the manual 
valve to the following: (see fig. T128). 

Rear servo 
1-2 Accumulator valve 
Detent regulator valve 
1-2 Shift valve 

Basic control 
Low oil Aows past a bail check to the apply side of the 
rear servo piston and to the 1-2. accumulator valve to 
raise the 1-3 accumulator oil to line pressure for a 

W smooth band application. 
l. 
-zr m Low oil acts on the detent regulator valve. Corn- 

b i n d  with the detent spring, Low oil holds the detent 
valve against line oil acting on the detent valve, 
causing drive oil to flow through the detent regulator 
valve into the detent and modulator passages. Modu- 
lator and detent oil at Iine pressure acting on the 1-2 
regulator and 1-2 detent valve ovwcomes governor oif 
and Low oil on the 1-2 sl l i f t  valve at any vehicle speed 

below approximately 40 m.p.h. (64 k.p.h.) and the 
transmission will change to  first gear. 

In first gear - Low range, the transmission cannot 
upchange to second gear regardless of car or engine 
speed. 

Summary 
The forward clutch and rear band are applied. The 
transmission i s  in first gear - Low range. 

Reverse 
Power Row 

Forward clutch - released. Direct c1utch - applied. 
'Intermediate clutch - released. Roller clutch - ineffec- 
tive. Front band - released. Intermediate roller dutch- 
ineffective. Rear band - applied. 

In Reverse, the direct ciutch is applied to direct 
turbine torque 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 antilockwise 
in reduction. The front internal gear is connected 
directly to the output shaft, thus providing the reverse 
output gear ratio approximately 2 : 1. The revme 
torque mu2tiplicatioa. at stall (converter and gear 
ratios) i s  approximately 4 : I .  

Oil flew 
When the selector lever is moved to the Reverse posi- 
tion, the manual valve i s  repositioned to allow oil at 
line pressure to enter the reverse circuit. Reverse oil 
then flows to the fcrlIowing (see Rg. T129): 

Direct clutch 
2-3 Sl-riFt valve 
Rear servo piston 
Pressure boost valve 

Basic control 
Reverse oil from the manual valve flows to the large 
area of the direct clutch piston and to the 2-3 sbift 
valve. From the 2-3 shift valve, it enters the direct 
clutch passage and is directed to the s d l  area of the 
direct clutch piston to apply the direct clutch. 

Reverse oil Aows to the rear serve and acts on the 
servo piston to apply the rear band. Revase oil acts 
also on the pressure boost valve to boost line pressure. 

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

Park or Neutral-Engine running 
Bower flow 

Forward clutch - released. Direct dutch - released. 
Intermediate clutch - released. Roller clutch - ineffsc- 
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tive. Front band - r e I 4 .  Intermediate roller ctutch- 
ineffective. Rear band - relead.  
In Neutral or Park no bands or clutches are applied, 

thesefore no power is transmitted. 

Oil flow 
menever the engine is running at idle with the 
selector lever in 'P' or 'W, oil from the pump is 
directed to the following (see Fig. T130): 

Pressure regulator valve Manual valve 
Torque converter Detent valve 
011 cooler Detent solenoid 
Oil coaler by-pass valve Vacuum modulator vdve 
Lubrication system Front WO (Neutrrml only) 
Stator vdve Stator solenoid and valve 
(early cars only) (early wrs only) 

Cooling and lubrication 
Oil flows fm the pump to the pressure regulator 
valve which regulates pump pressure. When the pump 
output exceeds the demand of fine pressure, oil from 
the pressure regulator is directad to the converter 
feed passage to W the conv-. Oil f r m  the wn- 
v&er i s  directed to the transmission heat exchanger 
by-pass valve. Oil from the heat exchanger i s  directed 
to the transmission lubrication system. 

The heat exchanger by-pass valve permits oil to be 
fed directly from the converter to the lubrication cir- 
cuits if the heat exchanger becomes restricted. 

Note O n  early cars fitted with a stator vdve and 
solenoid, when the pump output exceeds 
the demand of line pressure, oil from the 
pressure regulator is directed to the tram- 
mission heat exchanger by-pass valve. Oil 
from the heat exchanger is directed to the 
transmission lubrication system. 

Line pressure acts on the following: 
Manual valve 
Went valve 
Detent salenoid 
Modulator valve 
Stator valve (early cars only) 
Statm solenoid (early cars only) --7 

Line p r e s m  at the modulator valve is regulated to 
a pressure called modulator oil, which acts on the 
pressure boost valve, 1-2 accumulator and primary 
valves, and p m  through the detent valve and the 
3-2 valve to the 1-2 and 2-3 d v e  trains. 

Summary 
The forque converter is filled, (early -stator 
blades are at high an@) and all clutches and bands 
are released. Tbc transmission is in Neutral. 
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Section T2 
SERVICING 

Careful and regular maintenance of the Transmission Fluid mommendations - i s  necessary to ensure maximum reliability; the follow- 
ing table gives the recommended servicing periods. Whenever fluid is added, use only a Dexm fluid. 

For a complete fist of the D e x m  lubricants currently 
L. 

B SERHCIMG PERIODS approved for use in this transmission refer to chapter 

It is absolutely essential that great attention be 
paid to cleanliness whenever the interior of the transr 
mission is exposed and when work i s  being carried out 

t- 

3 on a parhcular unit belonging to the transmission. The 
6 smallest particle of dirt in the oil may interfere with 

the correct operation of the valves, pa~ticularly in the 
control valve unit. 

Fluid level-To check 
Car attitude and fluid temperatere are particuIady 
important when checking the fluid level on a Torque 
Converter Transmission. Careful attention to the 
following procedures is necessary in order to deter- 

P mine the actual fluid level. 

D of this Workshop Manual T,S.D. 2476 or the 
latest Service BulIetin. 

Transmission dipstick and filler tube 
The transmission dipstick and filler tube are situated 
on the right-hand side of the engine and are easily 
accessibIe when the bnnet is raised (see Fig. TT131), 

To check and add fluid 
The level of the transmission fluid shouId be checked 
at every engine oil change. The full 'MAX' and low 
'MIN' marks on the dipstick are approximately 3 Pint 
(Imp.), 1 pint (U.S.), 0,45 litre apart and should be 
used to determine the correct fluid level at the normal 
operating temperature of 76+7"C., (170°F.). Careful 
attention LO transmission fluid temperature i s  neces- 
wry because the correct fluid level at low operating 
temperatures will be below the 'MIN' mark on the 
dipstick (see Fig. T131), and the correct fluid level at 
higher operating temperatures will rise above the 
' M A Y  mark. Fluid Ievel must always be checked 
when the car is on an even, level surface and with the 
engine running to ensure that the converter i s  full. To 
determine the correct fluid level p r d  as follows. 

1. Run the car on the road for approximately 20 
miles. This will ensure that the transmission has 
reached normal operating temperature. 



workshop Mi?nua/ RoIIs-Boyce SiJver Shadow 8 Benf fey l Series 

Chapter r ,- 

2. Position the car on a level surface and Wrdy 
apply the handbrake. 

3. AHow the engine to idk slowly, move the gear 
range selector lever through each range, return to the 
Park position and immediately chwk the fluid level. 

4. With the engine running, add fluid as required to 
bring it to the correct level (see Fig. TI31). 

Note Do not overfill. 

FIG. T131 CHECKIMG THE OIL LEVEL 
I Minimum and Maximum oil level marks 
2 Transmission oil dipstick 

FIG. T132 1 RANSMISSION SUMP 
t Transmission sump 
2 Fluid inlet from transmission 
3 Fluid heat exchanger 
4 Fluid outlet to transmission 
5 Fluid drain point 
6 Dipstick filler tube 

To drain the sump and renew the intake 
pipe and strainer assembly 

I .  Position the car on a ramp or over an inspection 
pit. 
2. Place a clean container, minimum capacity 5 

pints (Imp.) 6 pints (U.S.) 2,8 litres under the sleeve 
nut which secures the filler tube to the side of the 
sump. 
3. SIacken the clips which secure the filler tube. 

Slacken the sleeve nut at the base of the tube and allow 
the fluid to drain into the container. 
4. Remove the dipstick and filler tube from the 

sump. 
Early Ctus Only 

5. Unscrew the two unions securing the trans- 
mission fluid inlet and outlet pipes to the heat ex- 
changer (see Fig. TJSZ), withdraw the pipes and 
collect any fluid in a container. Remove the four 
setscrews (two at each end) securing the heat ex- 
changer to the bell housing bottom cover. Lower the 
heat exchanger on the flexible codant pipes to gain 
access to the two Forward sump retaining setscrews. 

Note It should not he necessary to rekase the 
flexible coolant ~ i p e s .  

All Cars 
6. Remove the thirteen setscrews securing the 

sump. 
7- Remove the sump; discard the gasket. 
8. Drain the remainder of the fluid from the sump. 
9. Examine the residue of the sump for signs of 

wear in the transmission then wash the sump in clean 
paraffin (kerosene). Thoroughly dry the sump with 
clean compressed air. 
10. Remove the intake pipe and strainer; discard the 
'0' ring. - \ 
11. Fit a new 'Q' ring into the intake pipe bore in the 
transmission case then fit the new intake pipe and 
strainer. Fit the strainer retaining bolt. 

Important There i s  more than one combination of 
strainer and sump fitted to the Torque 
Converter Tmmsmissioa. If an in- 
correct combination is fitted, a 
transmission failure will result. 

12. Fit the sump, using a new gasket. Torque tighten 
the setscrews (refer to Chapter P of this Workshop 
Manual T.S.D. 2476). 
13. Fit the oil frller tube, positioning the dips before 
tightening the sleeve nut. 
14. Add 8 pints (Imp.) 98 pints (U.S.) 4,5 litra of 
fresh clean transmission fluid through the filler tube. 

Note When draining the sump and not renewing 
the intake pipe and strainer, add only 5 pints 
(Imp.) 6 pints (U.S.) 2,s litres of fluid. 

15. Run the engine at a fast idle for approximately 
90 seconds with the selector lever in 'P' position. 

*- 



R o f l s J l p  SiI~er Shad~w B Bentley T Series Workshop ManuaE 
C Chapter T 

C .- 
rd 
c. 
'E: 
m 

16. Reduce the engine speed to slow idle, move the 
gear range selector lever through each range, return 
to  the Park position. Immediately, check the fluid 
level with the engine running and the car on level 
surface. This should be i~pproximate1y 0.0625in. ( l  ,S9 
mm.) below the 'MIW mark when the transmission 
i s  cold 20°C. (6B°F.), 

Caution Do not overfill as foaming may occur 
when the fluid warms up. If the fluid level 
is too low, mpecially when cold, complete 
loss of drive may result after quick stops. 
Extremely low fluid levels will result in 
damage to the transmission, 

17. Finally check that the transmission fluid level is 
correct (see To check and add luid - operations 
1-4 incIusive). 

To fill a dry transmission unit 
The fluid capacity of a Torque Converter Trans- 
mission, including the torque converter, is approxi- 
mately 18ij pints (Imp.) 22t  pints (U.S.) 10,6 litres, but 
the correct level i s  determined by the marks on the 
dipstick rather than by the quantity of Auid added. It 
is important that the correct level be maintained. 
When the transmission has been overhauled and a 
complete fill  is required, including the torque con- 
verter, proceed as follows. 

1. Pour approximately 119 pints (Imp.) 14 pints 
(U.S.) 6,5 Litres through the filler tube. 
2. Run the engine at a fast idle f i r  approximately 
90 seconds with the selector lever in 'P' position. 

3. Reduce the engine speed to slow idle, move the 
gear range selector lever through each range, return 
to the Park position. Immediately, check the fluid 
level with the engine running and the car on level 
surface. This should be approximately 0-062511. (1,59 
mm.) below thc 'MIN' mark when the transmission is 
cold 20°C. (6S°F.). 

The transmission sump should be drained every 
12 800 miles (20 000 km.) or 12 months, whichever 
occurs first. Fresh Auid should be added to maintain 
the correct level on the dipstick (se~  Fig. F B I ) .  

The Ruid intake system incorporates an intake pipe 
and strainer assembly. This assembly should be 
renewed after the first 24000 miles (#M30 km,) or two 
years, whichever uccurs first. In the event of a major 
failure in the transmission, the strainer must be 
renewed. 

Important There i s  more than me combination of 
strainer rmnd sump fitted to the T q o e  
Converter Transmission. I f  an In- 
correct combination is fitted, ol 

transmGon faijure will result. 

To check for leaks 
Whenever the transmission has been dismantled, corn- 
pletely or partially, the following procedure must be 
observed to minimise the possibility O F  Auid leakage. 

I. Always fit new gaskets and '0' ring seals. 
2. Use a small amount of petroleum jeIly to hold a 
gasket in position during assembly. 
3. D o  not use a sealing compound (e.g. Wellseal) 

with a gasket. 
4. Ensure that the composition cork and paper 

gaskets are not wrinkled or creasd when fitted. 
Ensure that gaskets have not shrunk or stretched 
during storage. 
5. Ensure that square-sectioned '0' rings are 

correctly fitted and are not twisted. 
6. Ensure that all mating faces are dean and free 

from burrs and damage. 
7. Torque tighten bolts, setscrews etc., to the torque 

figures given in Chapter P of this Workshop Manual 
T.S.D. 2476. 

Possible leakage points 
When examining the transmission for leaks, determine 
whether the fluid originates from the transmission or 
the engine. The original factory fill fluid in the trans- 
mission is formulated with a red anilin~e dye to assist in 
locating the source of leakage. If the colour of the dye 
cannot be detected in the transmission fluid, add a red 
aniline dye preparation to the fluid. Red dye appearing 
in the leaking Ruid will positively identify the source 
of the leak. 

If the fluid is known to be leaking from the trans- 
mission, examine the foliowing areas. 

front and 
It will be necessary to remove the be11 housing bottom 
cover and the lower front cover plate in order to 
examine .the transmission for Ieakage at the front end. 

To correct a leak at the front end,  he transmission 
will have to be removed from the car. 

1. If the pump oiI seal is suspected of leaking fluid, 
ensure that the seal has b e  correctly fitted and is not 
damaged. 

When fitting a new seal  (see Section T19) ensure 
that the seal bore in the case is clean and that the 
seal garter spring is fitted. Examine the finish on the 
converter neck and the bearing surf= in the pump 
body. 
2. Examine the pmnp sqnar~ectioned '(P' ring and 

the gasket for damage, renew if necessary. 
3. Ensure that the rabber coated washers on the 

pump securing setscrews are correctly fitted and are 
not damaged. 
4. Examine the torque mwerter Ibr leakage (see 

Section TIO). 
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Rear extensinn 
I .  Examine for damage the rear exteasion Iip-type 

seal. 
2. Examine the finish on the sliding coupling. 
3. Ensure that the s q m i o a e d  'U' ring at the 

front of the rear extension has been correctly fitted and 
is not damaged. 
Note On later transmissions, the '0' ring i s  

superseded by a gasket, fitted between the 
joint faces. 

4. Check the secaring setscrews for correct torque 
tightness. 

5. Examine the housing for cracks or porosity. 

Transmission case 
1. Examine the speedometer drive '0' ring and 

liptype sed. Ensure that the securing setscrew is 
torque tightened. 
2. Examine the governor cover gasket. Ensure that 

the setscrews are torque tightened. 
3. Examine for damage the detent and statar 

{if fitted) connector '0' ring 
4. Examine for damage the parking pawl shaft 

' 0 9  n'ng. 
5. Examine for damage the manual shaft '0' ring. 
6. Examine for damage the vacuam modulator 

ring. Ensure that the retaining setscrew is torque 
tightened. 
7. Examine the vacuum modulator for possible 

damage to the diaphragm. 
Note If the transmission is found to be con- 

sistently low on fluid, check the modulator 
to make certain that there i s  no split in the 
diaphragm. Apply suction to the vacuum 
tube and check for leaks. A split diaphragm 
would allow transmission Auid to be drawn 
into the engine induction manifold and 
vacuum line. This condition can usuaIly 
be detected because the exhaust will be 
excessively smokey due to the transmission 
fluid king added to the combustion mix- 
ture. 

8. Examine the sump gasket. Check the torque 
tightness of the securing setscrews. 
9. Check the torque tightness of the main line 
P- hPPW P m -  
10. Examine the breather pipe for damage. 
11. Ensure that the transmission has not been 
ovedlled. 
12. Check for coolant in the transmission fluid. 
13. Examine the case for cracks or porosity. 
14. Ensure that the pump to w e  gasket is not in- 
correctly positioned. 
15. Ensure that foreign material is not between the 
pump and case, or between the pump cmer and body. 

16. Ensure that the breather hoIe in the pump corer 
is not obstructed. 
17. Ensure that the '0' ring on the filter assembly i s  
not cut. 

Heat exchanger connections 
Ensure that the heat exchanger transmission Plnia 
pipes are correctly fitted and sire not damaged. Ensure 
that the nuts are tight. 

Dipstick and filler tube 
Examine the flared end of the dipstick and filler tube 
for cracks or damage. Examine the sphdd seat in 
the sump. Ensure that the sleeve nnt is tightened 
suficientIy to nip the tube securely to the sump. 

Internal leaks 
-. 

It will be necessary to remove the sump in order to 
determine the source of internal leaks. 
l.  Check the governor pipes for security and 

damage. 
2. Examine the rear servo cover gasket for damage. 
Ensure that the quare-sectimed '0' ring i s  Wed 
correctly and is not damaged. Torque tighten the cover 
securing setscrews. 
3. Examine the control vdwe allit assembly and oil 

guide plate gaskets. Check the torque tightness of the 
unit securing setscrews. 
4. Exarnige the solenoid gaskets for damage. Check 

the torque tightness of the solenoid securing set- 
screws. 

5. Examine the intake p i p  '0' ring Tor damage. 
6. Check that the case ~alve body mounting face is 

not distorted. 

Control joints-TO lubricate 7 

During initial assembly, the clevis pins in tbe manual 
control linkage are lubricated with Rocol MTS 1000 
mse and should be similarly treated whenever they 
are removed. 
The emergency (Get-You-Home) lever (fitted to 

early cars) pivots on an Oilite bush and should not 
require lubrication. 

When a car is  being serviced, the opportunity should 
be taken to check the controls for correct operation 
and ta lubricate all the control joints with a few d r o p  
of light oil. 

Manual shaft-To lubricate 
As part of the normal controls maintenance pro- 
cedure, it is recommended that the manual shaft be 
lubricated with a few drops of oil at the point where it 
enters the transmission w e .  

If a mama1 shaft shield i s  fitted, the shaft should not 
require lubrication. 

--1 
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Before road testing the car to check the functioning of 
the transmission, carry out the following checks. 

I.  Check the fluid level and top-up, if necessary. 
2. Ensure that the engine and transmission are at 

n o d  operating temperature 76.7"C (170°F.). 
3. Ensure that the gearchange actuator is operating 
satisfactorily. 
4. Check the manual linkage and adjust, if neces- 

sary (see Sectwn TS). 
5. Check the operation of the detent switch and 

adjust, if necessary (see Secrion T17). 
6. If the oil pressure i s  to be checked, fit a gauge. 

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

Gearchange pattern check 
Drive range 

1. Wect 'D' range, then accelerate the car from 
standstill. 
2. A 1-2 and a 2-3 up-change should occur at all 

throttle openings. 
Note The change points wiU vary according to 

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

Intermediate range 
2. Select 'I' range. 
2. Accelerate the car from standstill. 
3. A 1-2 upxhange should occur at ali throttle 

openings, 

Section T3 
TESTING 

4. A 2-3 up-change cannot be obtained in this 
Range. 
5. The 1-2 up-cbange point will v : ~  according to 

throttle opening. 
6. As the speed of the car decreases to a stop, the 

2-1 down-change should oocur. 

Low range 
1. Select 'L' range. 
2 Na upchange should occur in this Range, 

regardless of throttle opening. 

2nd. gear overrrwn braking 
1. Select 'D* range. 
2. When a speed of approximately 35 m.p.h. 

(56 kp,h.) has been m ~ ~ h e d ,  move the selector lever 
to the 'I' range position. 
3. The transmission should change down to 2nd. 

gear* 
4. An increase in the speed of the engine as well as 
an engine braking eflect should be ohemd. 
5. Line pressure should change horn 70 llsq.in, 

(4,9 kglsq.cm.) to approximately 150 1bIsq.i~. (10,5 
kg/sq.cn.}. 

1st. gmar--downhill or overrun cmgime 
braking 

1. Select 'l' range. 
2. When the speed of the car is approximately 
M m.p.h. (48 k.p.h.) - not exceeding 40 m.p.h. (64 
k.p.h.) - and at constant throttle, move the selector to 
'L' range, 
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3. An increase in engine r.p.rn. and a braking effect 
should be noticed as the down-change occurs. 

O i l  pressure-To check 
Before attempting t o  check oil pressure or  ta road test 
the car, atways ensure that the level of fluid in the 
transmission i s  correct (see Scrrion T2 - Servicing). 

The pressure can be checked with the transmission 
in the car by using an oil pressure gauge coupled to the 
main line tapping in the left-hand side of the trans- 
mision case. 
1. Clean any dirt from around the line pressure 

plug: remove the plug. 
2. Fit adapter RH 7814 into the main line tapping; 

tighten the adapter. 
3. Screw a pressure gauge, 0 Ib/sq.in. to 300 

Ib/sq.in. (0 kglsq-cm. to 21,1 kgjsq.cm.) onto the 
adapter then position the gauge so that it can be seen 
from the driver's seat. This can be achieved by re- 
moving the carpet from the driver's side then re- 
moving the rubber plug from the side of the trans- 
mission tunnel. Run the gauge pipe through the hole 
then couple it to the adapter (see Fig. T13.3). Ensure 
that the gaug  pipe does not interfere with the gear- 
change linkage. 
4. Connect a tachometer to the engine; this will 

enable the gear change points to be positively 
identified. 

5. Drive the car until the transmissian has reached 
normal operatrng temperature 76.7"C. (1 70°F.). 

FIG. T133 CHECKlMG THE OIL PRESSURE 

1 Oil pressure gauge 
2 Gauge pipe 
3 Pipe adapter (RH 7914) 
4 Rubber cover 

6. Check the fluid level and correct. if necessary. 
The folIowing checks may be carried out during 

road test. 

Engine idle pressure check 
1. Select 'D' range then drive the car at approxi- 

mateIy 30 m.p.h. (48 k.p.h.1 with the throttle eased 
back. The line pressure s h o ~ l d  be 70 lb/sq.in. (4,9 
kg/sq.crn.). 
2. Select 'l" range then drive the car to obtain a 

steady road load, speed 25 n.p.h. (40 k.p.h.). Line 
pressure should be 150 lb/sq.in. plus or minus 
5 1blsq.in. (10,5 kg/sq.cm. plus or minus 0,35 
kgjsq.crn.). 

Full tkraatle pressure check -\ 

1. Jack up the rear of the car and suitably position 
blocks so that the rear wheeIs are dear of the ground, 
2. Disconnect the vacuum 'line at the induction 

manifold. 
3. Blank off the orifice in the manifold. 
4. RUC the engine at a fast idle (700 r.p.m. to 

1 000 r.p.rn.1 in Neutral. The oil pressure should be 
145 1blsq.i~. (10,2 kg/sq.cm.). 
5. Repeat the procedure in Reverse. Reverse 

pressure should be 150 Ib/sq.in. plus or minus 5 
Ib/sq. in. (1 0,5 kg/sq.cm. plus c c  minus 0,35 kg/sq.crn.). 
6. Connect the vacuum pipe. 

Towing 
Cars which are fitted with the Torque Converter 
Transmission cannot be started by pushing the car. 

If the engine cannot be star.ed by the starter motor, - -. 
the car should be towed t o  thz nearest service station. 

I f  the transmission, propeller shaft, final drive unit 
and driveshafts are serviceable, the car may be towed, 
in Neutral (NI at speeds of up to 35 m.p.h. (56 k.p.h.1 
for distances of up to 50 miles (S0 kilometres). 

When higher towing speed::, or extended mileage is 
necessary, ~t is recommended that the propeller shaft 
be disconnected or the rear wheels raised clear of the 
road. 

Before towing, check the fluid level in the trans- 
mission. The leveI must be Jave the 'MAX' mark on 
the dipstick when the engine is not d n g .  The car 
must always be towed with the transmission in 
Neutral. 

If jt is necessary to raise eifher the front or the rear 
part of the car when towing, the wheels should be 
raised so that they just clear the ground. When towing 
with the rear wheels raised, secure the steering wheel 
with the front road wheels in the 'straight ahead' 
position. -> 
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Accurate diagnosis of transmission problems begins 
with a thorough understanding of normal transmission 
operation. In particular, knowing which units are 
involved in the various s@s and gears is essential so 
that the specif c unit or fluid flow path can be isolated - and investigated further. 

k 
%. 

T h e  following diagnosis table lists the various diag- 
B nosis operations in the sequence in which they are to 

be performed. - 
E 

~1 Following the chart will, in most cases, correct the 
condition without having.to remove the transmission 
from the car. 

The instructions must be followed in exact sequence 

Section T4 
FAULT DIAGNOSIS 

as any deviation will result in incon& diagnosis. 
The following sequence of tests may help to simplify 

the diagnosis of defects and should be performed frrst. 
1.  Check Auid level. 
2. Warm up engine and transmission. 
3. Check manual controls. 
4. Check detent switch. 
5. Road test car. 
Note If possible, test the car with the Customer 

as a passenger. It is possible that the con- 
dition which the Customer requires correct- 
ing is a normal function of the transmission, 
thus, unnecessary work can be avoided. 

SYMPTOM I POSSIBLE CAUSE ACTION I-- I- -I 
f No drive in Drive mnge. 

2 Ca) NodriveinReversemnge. 
(6) Slips in Rwerse range, 

1 Insufficient fluid in transmission. 
2 Car battery flat - actuator in- 

operative. 
3 Manual link- 

5 (a) h line oil pressure. 

(b) NNwm line, oiI pressure. 
6 Pump assembly. 

7 Forward clutch. 

8 Roller clutch (late cars) 
Sprag clutch (early cars) - - 

1 Insufficient fluid in transmission. 
2 Actuator inoperative. 

3 Manual linkage. 

4 Incorrect line oil pressure. 

I Top-up as d e s c r i k l  on Page T163. 
2 Fit new fully charged battery. Also 

check thamal cut-out in Fusebox. 
3 C h ~ k  and adjusl the manual linkage 

aq described on Page T183. 
4 With brakes applied, check Iine oil 

pressure (see Fig. T133). 
5 (a) Check items as listad under 

'Low line pres9~1-e-PageT177'. 
(b) Check items $8 inctuxive. 

6 Check forward clutch feed sassaa 
for restriction. 

7 Check items as listed under 'Burned 
forward clutch - Page T178'. 

8 Check clutch assembly for damage - - 1  
1 Topup as described on Pagc T163. 
2 W Check uperatton d actuator as 

described in Section 77. 
Check charge condition of 
battery. 

3 Check and adjust the manual linkage 
as descrihl on Page T183. 

4 With brakes amlied. check line ait 
l I 1 pressure (see ~ g .  71'333. 1 
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SYMPTOM l POSSIBLE CAUSE ACTION l 
2 (a) No driveinRewsseran$e. 

(b) Slips in Reverse range 
-continued, 

4 (a) Will not hid h Psrk. 

@) Will not relem= fmm 
r n k .  

6 CwtroI valve assemb%y. 

S (a) line oil pressurn. 

(b) b ) l  line oil prwsurc. 

7 Rear semo and accumulator. 

5 {a) Check items as Iisted under 
'Law line oil pressure - Rage 
TI77'. 

(b) Check items 6-11 inclusive. 

g Forward clutch. 

9 D i  dutch. 

16 Rear band. 

11 Ckntrc support. 

1 Manual linkage. 

2 Internal IinWe. 

3 Pump assembly. 

4 Forward clutch. 

6 (a) Check valve body gaskets are 
not damaged or incorrectly 
fitted. 

fb) b ) k  2-3 valve train is not 
sticking open [this condition 
will also cause a 1-3 up-change 
in Drive range). 

7 (a) Check for damaged rear piston 
seal. 

(b) Check for short band apply pin 
(thrs cotldition may aIso cause 
no overrun braking or slipping 
in overrun braking - Low 
rangel. 

(c) Checkrearservo pistonand bore. 
8 Check clutch unit will release [if unit 

does not release this will also cause 
drive in Neutral). 

9 Check items listed under 'Burned 
direct clutch - Page T178'. 

10 Chxk the band for burned or loose 
linings, damaged anchor or apply 
pins, broken band. 

I I  Ckmk to ensure oil -1 rings or 
grooves are not damaged or worn. 

1 Check and adjust manual linkage as 
dcscrilaed on P a s  T183. I 

2 (a) Manual valve rlisconnmted or 
broken end. 

@) Inside detent lever pin brokv. 
3 Transm~ss~on flu~d pressure leakmg 

into fonvard clutch apply passage. 
4 (a) Check items listed under 

'Burned forward clutch - Page 
T178'. 

@) Incorrect assembly of forward 
clutch. 

1 Manual linkage. 

2 Internal linkage. 

2 Rear WO. 

3 Rearband. 

1 Check and adjust manual linkage 
as d d b e d  on Page T183. 

2 (a) Check parking brake lever. 
(b) Check actuator assembIy ( c W  

the chamfer on the actuator 
slewc rod). 

(C) Parking pawl broken, chamfer 
omitted. 

(d) Parking pawl return spring 
broken, missing or incorretly 
hooked. 

1 (a) Law - Reverse check balI mis- 
positioned- or missing. 

(b) Transmiss~on case damaged in 
area surrounding Low - 
Reverse check ball. 

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

(b) Rear band apply pin short. 
(c) Incorrect assembly of pans. 

3 (a) Broken or burned (check for 
cause). 

(b) Check assembly engages wrrm- 
tly pm. on anchor pins andior sent0 

6 No .engine braking L Inter- 
d & e  Range - M. gesr. 

1 Front WO and xcum1~Iatm. 

2 Front &d. 

1 (a) Check for leaking or broken 
oil seal ring. 

@) Chezk for -re+ bores. 
(cl Check for sticklng servo piston. 

2 (a) Check to ensure front band IS 
not burned or broken. 

(b) Check to ensure front band is 
 gaging corrdy w artchar 
pm andlor serva pm. 
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8 hhytramisstim 
Note Befom chacking trans- 

mlss~on, ensure that 
noise is not from on Page T163. 
coolant pump alter- ( i i )  R b c t e d  or incorrect 
nator, air conditioning 
unit, power steering, 

(vii Coolant in  mission 

(iui Drive gear i n c o ~ ~ y  
assembled. 

2 First. km& and Reverse. 

spcct needls and sur- 
faces For pitting and 

3 Duriag acctleratI00 any $car. 

(b) C k k  engine mounts are not 
loose or broken. 

4 Ss& at low vehicle weeds. 
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I SYMPTOM POSSIBLE CAUSE ACTION -C- ---.-- . - 
l 

l0 (a) No 1-2 llpehange 
(b) -yen lapchange- 

9 1st and 2nd only (lla 2 3  
W-) - continued 

3 (a) Normat up-change txxurs. 

2 Direct dutch. 

3 Incorrect vacuum 

I fnsufficient Ruid in transmission. 
2 Transmission case electrical plug. 

(b) No upchange occurs. 

2 Check items listed under 'Burned 
direct clutch - Page T 178'. 

3 Check items listed under 'lnoormt 
vacuurn at modulator -- Page T177'. 

--p 

1 Top-up as described on Page T163. 
2 Disconnect electrical plug and road 

test car. 

4 (a) Pressure 60 m 90 lb/sq.in. (4,2 to 
6,3 kg/sq.cm.) see test 3tb). 

4 (b) m u r e  90 to 1% Ib/sq.in. ( 6 3  
to 16,5 kdsq.m.) see test 3(b). 

5 {a) Pressure 55 to70 1bIsq.in. (3,8 to 
4,9 kg/sq.cm.) see test 4(b). 

, (b) Pressure 70 to 160 Ib/sq.in. (4,9 
to I 1.2 kg/sq-cm.) see test qb). 

1 6 Intermediate clutch. 

1 Fnsufkient fluid in transmission. 

3 (a) (i) Check for short circuit, 
CO- detent switch and 
wlrtng. 

(ii) Check for solenoid click. 

(b) Check line pressure at l ODO 
r.p.m. in Drive range. 

4 (a) Control valve ammbly. 
(i) Check for sticking 2-3 

shift valve train (valves 
should fan under their 
own weigh@). 

(ii) Check for damaged or 
incorrectly fitted gaskets 
between control valve 
unit, oil guide plate and 
case. 

4 (b) Check line pressure at 1 00 
1.p.m. in Neutral. 

5 (a) (i) Check detent system. 
(ii) Check solenoid for 

operation and damage. 
(iii) Check 'line - to - detent' 

orifice in spacer plate. 

(iv) Check detent valve train. 

(b) ( i )  Check for vacuum leaks 
or no vacuum as des- 
cribed on Page T177. 

(ii) Check vacuum modu- 
lator for leaking dia- 
phragm or bent neck see 
Page T1W. 

(iii) Check vacuum modu- 
lator valve is free to 
operate. 

(iv) Check transmission case 
for damage or porosity 
at modulator valve. 

6 Ensure intermediate clutch seals are 
sealing correctly (if transmission is 
dismantled for complaint of 'no a d  
gear* or 'transmission changes 1-3', 
always fit new inner and outer dutch 
piston seals). -- A 

1 Topup Ruid as dmcribed on Page 
T163. 

3 Vacuum line and compunrcnts. 3 (i) Chwk vacuurn as des- 
cribed on Page T177. 

(ii) Check vacuum modu- 
lator for leaking dia- I 
phragm or bent neck see 
Page T179. 

(ili) Check vacuum modu- 
lator valve is free to 

l I operate. 
(iv) Check 'feel' of up-chans. I 

4 Check line pressure in 'Drive' at 
1 000 r.p.m. 

/ 5 (a) High lincpmure. / 5 (a) Check causes of high line p- 
sure (m Page TI 76). 
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I F Raagh 1-2 lpdimge 5 (b) Nomal fine pressure. 5 (b) [ i )  Remove control valve 
- continuedd assembly and soieooid. 

f+ A restricted in trans- 
m1 won case. 

(iv) Check for correct num- 
ber and location of check 
balls [see Fig. 7716). 

6 Intermediate clutch. 6 (i) Check intermediate 
dutch, if 'burnt' check 
cause (see Page T178). 

(ii)  Check correct number 
and type of plates. 

12 Slippflag 1-2 mp-dmnge. 1 Insufficient fluid in transmission. 

2 Ckzk condition of engine. 

3 Vacuum line and components. 3 Check vacuum system for response 
at modulator. Oik pressure should 
vary and sespond rapidly to quick 
changes in throttle openings. 

4 (a) Poet. response at rndulator. 4 {a) (i) Check vacuum fmd, in- 
cluding orburetter far 
restriction. 

(ii) Check modulator assern- 
bty (see Page T179). 

(b) Nonaal response at modulator. (b) Check line pressure in 'Drive' at 

5 (a) Low line oil pressure. 
sure (see Page T177). 

Ib) Normnl line oil pressure. (b) (i) Check control valve 
asernbly bolt torque. 

(ii) Remove control valve 

(iii) Chcck spacer plate for 
blocked orifice. 

(iv) Check for damaged rear 
servo plston or oil seal 

Ivi) Check 1-2 accumulator 
vaIve system. Check front 
accumulator piston and 

torque and support for 
looseness. 

6 Intermediate clutch. 6 Air check intermediate clutch for 
leakage at seals. 

7 (a) Ex& ieakage. 7 (a) Remove and inspect inter- 
mediate clutch and centre 
support -check case to support 
face. If plates are 'burnt' c k c k  
cause (we P u p  T178). 

(b) Nmat  leakage. (b) Check intermediate clutch for 
w r m  comwneats, correct 
?umber of release springs or 
cocked' release spfing. Check 

I Iosuficient fluid in transmtssion. 

2 Check condition of engine. 
3 CheEk line pressure. 

4 6) Hi line oi! pressure. 
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SYMPTOM 
1 POSSIBLE CAUSE 

1 
13 ~ w g b  2-3 upchange 

- continued. I 4 (bj N m l  Iine oil prtmure- 

14 Slipping 2-3 up-. 1 lnsuffkimt fluid in transmission. 

2 Check fondition of engine. 

3 Check line oil pressure. 

4 (a) Low line oil pressure. 

(b) No& line oil pmsure. 

5 Fmt  semo. 

6 Direct clutch. 

--- 
l Deteat system (full throttle) r n i w  

2 Incorrect modulator vacuum. 

3 I ~ n r r e c t l i m e p n  

ACT TON 1 
4 (b) Remove control valve assembly. 

i Check front accumu- 
lator for sticking piston, 
arso for brokcn or mrse 
ing spring. 

(ii) Check control valve 
assembly for drilling to 
accumulator. 

Chmk direct clutch for leakage 
to oute~ area of clutch piston 
(leak could be at oentre piston 
seal - 2nd ring on centre 
supp0n:l. 
Damaged centre support. 

1 Top-up fluid as described on Page 
TOO, 

2 Tunc engine. 

3 With brak~i applied chmk line oil 
pressure in mive at 1 000 r.p.m. 

4 (a) Chack cause of Low line oil 
pressurn (see P a p  Tl77). 

(b) Remow: control valve assembly. 
(i) Check spaoer plate for 

damage, blmked direct 
clutch fed orifice or 
mispositioned gasket. 

(ii)  Check for damaged or 
Icaking oil passages. 

(iii) Check for sticking val-ves. 

5 (a) 01sck for broken or missing 
front servo spring. 

(b) Check for leak at servo pin. 

6 (a) (i) Air check d i m  clutch 
for excessive leak. 

(ii) Remove transmission, 
inspect for case to centre 
support leak. 

(iii) #mkeo or undersize oil 
nngs. 

(iv) Damaged or Illissing pis- 
ton seals. 

(b) Remove transmission and in- 
spect d~rect dutch for c o r m  
number and type of dutch 
plates. 

1 Disconnec* the GreenlWhite wire 
from connection on side of trans- 
mission. Tat upchanges. 
(a) If up-changes occur, problem 

rs m mxro-switch or wirmg. 
(b) IF Fault persists continue ta 

Operation 2. 

2 Connect gauge to lower end of 
vacuum modulator pipe. C3wr.k for 
normal vacuum. 
(a) I f  vacuum is low w not @nm2nt, 

cbeck Tor leaks and ratricttons. 
(b) If fault persists continue to 

Operat~on 3. 

3 Connect gauge to transmission and 
check 'Line pressure' in 'Drive' range 
with engine speed of 1 000 r.p.m. 
Normal pressure is between 65 
Ib/sq.in. and 75 lb/sq.in. (4,57 
kg/sq.cm. and 5,27 kg/sq.crn. 
Note Normal Linc pressure in 

'Drive' range with car 
stationary should vary from 
approx. 65 fb/Sq.h. (437 
kg(5q.m.) at idle speed to 
150 1bjsq.h. (10,55 kg/sq.an.) 

full throttle. G e  pressure 
Increases as engme vacuum 
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15 W W i l p r f P n g e .  
(b) No a- 
- continued. 

+ 

4 Line pressure 95 IbJsq-in. to 110 
Ib/sq.in. (6,68 kg/sq.cm. to 7,73 
kgisq.m-1- 

ACTlOM SYMPTOM 

5 Line pressure 135 Ibfsq-in. to 150 
lb/sq.in. (9,49 kg/sq.cm. to 1035 
kg/sq.crn.}- 

I I 

POSSIHLE CAUSE 

6 Normal Ljne pressure 65 Ib1sq.h. to 
75 ~blsq.in. (4,57 Wsqcm. to 5.27 
kgtsqxlm.). 

7 wtmt system. 

4 Check complete d e h t  system. 

5 With good vacuum at moduktor 
check. 
(a) Madufator valve. 
(b) Pressure regulator components. 

6 Remove governol- assembly; check 
for freedom of operation and p m  
serme of dirt. Clean if necessaxy. 
Check bleed orifice in centre of 
governor vaIve is not blocked. 

7 {a) Detent soknoid or dds 
fective. 

(b) Solenpid feed orjfxe blocked. 
T h i s  1s the 0-034 m. (0,86 mm.) 
dia. hole in the valve body spltcer 
plate, nearest to the detent 
solenoid. (An incorrectly fitted 
gaskel could block the hole). 

{c) Detent vatve spacer pin either 
short or missing. The pin should 
be 1-221 in. to 1-215 in. (31,Ol 
mm. to 3486 mm.) In length. 

(d) Detm valve bore plug pushed 
too far and tilted. The plug 
should b seated against the 
retainir* pin. 

te) Decent vaEve bore plug under- 
size or eccentric, -using an 
excPsskw leak at the detent valve. 

1 (a) Carry out converter leak dmk 
(see Pwe T229 - T q s e  Can- 
w t e r  - To Lfuk test). 

(b) Fit new converter i f  unit is leak- I 
I l ing. 

2 Damaged or worn fonvwtes hub. 2 (a) Closely impat converter hub 
for wear and -ring that can I 
damap seat  

(4) Repair converter hub with 
crocus cloth if practical, or fit I 

I new components. 

1 Converzer/PJex-plate out of balance. 

2 Converter balance weight. 

3 Crankshaft pilot. 

1 (a) IsoIate cause of vibration. 
(b) Change position of cormrkr 

on flex-piate 12P" at a time to 
cancel out enginelconverter out 
of balance condition. 

2 (a) Check converter for loss of 
balance weight. 

(b) Change converter if balance 
weight is lost. 

3 (a) Check to ensure converter to 
crankshaft pilot is not broken. 

@) Change wnverter if pilot is 
broken. 

18 Toque Converter Noisy or 

(MM m v & r  noise accurs 
under light throttle in 'Drive' 
wrth brakeg applied). 

1 LoosE flex-plate to ronwrter bolts. 

2 Cracked flex-plate. 

3 Itetns listed under Operation 17 - 
Torque Converter Vibrations. 

4 Internal damaw to converter. 

1 (a) C h d  flex-plate and converter 1 
for darnage, 

(b) If no damage i apparwt, tighten 
boIts. 

(c) If damage is apparent replace 
mmponents. 

2 (a) Check for cracked flex-plate 
(engine to mse dowel plus miss- 

ing can result in cracked Rex- 
plate). 
Replace damaged components. 

3 Items lists under Operation 17 - 
Torque Canverter Vibrations. 

4 (a) Chcck thrust roller bearing. 
thrust races and mlier clutch far 
damage. 
(i) I l w r t  mlln h a r i n g  and I 

thrust can be 
checked by viewing them 
when Imking into the 
converter neck or fezling 
through the opening to - 
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High line pressure 
If either the idle or full throttle prmure checks is 
high, the cause may be as follows. 

SYMPTOM 

18 T q e  Converter Noisg w 
Slips - cmitnued. 

E. Vacnnm leak 
a Full leak (vacuum line disconnected). 
b Partial leak in Iine from engine modulator. 4. 
c Incorrect engine vacuum. 
d Leak in w ~ u u m  operated accessories. 

POSSIBLE CAUSE ACTION 
--p- -- 

make sure they are not 
cracked, broken or in- 
correctly positioned (see 
f ir.  T171). 
Fit a new converter if 
damage is apparent. 

iii) Roller clutch function 
be checked by placing 

a finger into the m- 
verter neck a d ,  with side 
pressure agarnst the 
spl~ne, turn the stator 
race. The race should 
turn fairly free in a clock- 
wise direction and not 
turn in an anticlockwise 
direct~on. 
Flt a new converter if 
damage is apparent. 

5 Excessive Torque Converter end 5 (a) Chack Torque Converter end 
c l a c e .  cleararrce (see Page TZZSt 

(b) Fit a new m v e r t e r  if end 
clemante is excessive. 

6 Converter Fluid. 6 (a} Check colour OF fluid, if this 
appears as 'aluminium paint' 
converter is internally damaged. 

Ib) Check anti-freeze has not con- 
taminated converter fluid. 

{c) Fit new converter. 
Node Do not change the converter if r 

failure in some olhw part of trans- 
mission has resultd in camvertcr 
containing dark discoloured fluid. 
The full fiow filkrs used in thc 
rransmission will remove all harm- 
ful residence from failures (other 
than converter or pump falures). 
before ail is pumped into conver- Correct transmission problem, 
ter. Full flow filter fitted to this change fluid and filter. 
transmido~ from late 1967. 

2. Dirmagd Modulator 
a Sticking valve. 
b Water in modulator. 
c Incorrect operation of modulator 

(See Page T231 - Seciion TII) .  

c Detent solenoid stuck open. 
d Detent feed orifice in spacer plate Mocked. 
e Detent solenoid loose. 
f Detent valve bore pIug damaged. 
g Detent regulator valve pin short. 

pnlnp 
a Pressure regulator andlor boost valve stuck. 
b Incorrect pressure regulator spring. 
c Excessive number of pressure regulator valve 

spacers. 
d Faulty pump casting. 
e Pressure boost valve installed incorrectly or 

otherwise defective. 
f Aluminium bore plug defective. 
g Pressure boost bush defective. 

3. DetenlSystem 
a Detent switch actuated (plunger sticking) or 5. 

shortd. 
b Detent wiring shorted. 

Contml valve assembig 
a Spacer plate-t o-case gasket incorrectly fitted. 
b Incorrect plate-to-case gasket. 
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Low line pressure 
Jf either the idle or full throttle pressure checks is low, 
the cause may be as follows. 

fi .- l .  Transmission oil level low. 
m .- a 
W 2. Modulator assembly (see Pig- TIT8). 
3 
6 
C 

h- 

3. Bker 

2 U a Blocked or restricted. 
a .- b '0' ring on intake pipe omitted or damaged. 
i: 

4. Split or Iealring intake pipe 

5. Incorrect fater assembly 

Pump 
a Pressure regulator or boast vaIve sticking. 
b Gear clearance, damaged or worn (pump will 

become damaged if the drive gear is installed 
the wrong way or if the converter pilot d o s  
not enter the crankshaft freely). 

c Pressure regulator spring weak. 
d Insuficient spacers in pressure regulator. 
e Pump to case gasket incorrectly positioned. 
f Defective pump body andjor cover. 

h k s  in tbe internal Eircait 
a Forward clutch leak (pressure normal in 

Neutral. atnd Reverse - pressure low in 
Drive). 

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

b Direct clutch Ieak (pressure normal in 
Neutral), Low, Intermediate and Drive - 
pressure low in Reverse). 

(i) Check centre support oil seal rings. 
(ii) Check direct clutch outer seal. For 

damage. 
(iii) Check rear servo and front ~ u m u -  

latar pistons and rings for damage or 
missing. 

Case assembly 
a Porosity in intake bore area. 
b Check case for intermediate clutch plug leak 

or blown out. 
c Low - Reverse check bdl incorrectly 

positioned or missing (this condition will 
cause no Reverse and no overrun braking 
in Low range). 

Note When checking item 3 - Filter it should 
be noted that there is no approved 
method for either checking or cleaning 
the filter. i f  the performance of the filter 
is suspect a new filter must be fitted. 

Improper vacuum at  modulator 
1. Engine 

a Requires tune-up. 
b Loose vacuum fittings. 
c Vacuum operated accessory leak. 

2. Vacuam line to modulator 
a Leak. 
b Loose fitting. 
c Restricted orifice, or incorrect orifice size. 
d Carbon build-up at modulator vacuum fitting. 
e Pinched line. 
f Grease or varnish material in pipe (no or 

delayed upchange - cold). 

Oil leaks 
I. Transmission oil sump leaks 

a Securing bolts not correctly torque tightened. 
b Improperly installed or damaged sump 

gasket. 
c Oil sump gasket mounting face not flat. 

2. Case exteasion leak 
a Securing bolts not c o r r d  y torque tightened. 
b Rear seat assembly damaged or incorrectly 

installed. 
c Gasket [extension to case) damaged or 

incorr&Iy installed. 
d Porous casting. 
e Output shaft '0' ring damaged. 

3. Case leak 
a Filler p i p  '0' ring damaged or missing; 

mispositioned filler pipe bracket to engine 
'loading' oae side of the '0' ring. 

b Modulator assembly '0' ring damagsd or 
incorrectly instdIed. 

c Connector 'Q' ring damaged or incorrectIy 
installed. 

d Governor cover, gasket and bolts damaged 
or loose; case face leak. 

e Damaged or porosity. Leak at speedometer 
driven gear housing or seal. Leak at speedo- 
meter hole plug. 

f Manual shaft seal damaged or incorrectIy 
installed. 

g Line pressure tap plug stripped. 
h Vent pipe (refer to &em 5). 
i Porous case or crack at pressure plug boss. 

4. Frontend leak 
a Front seal damaged (check converter neck 

For nicks, &C., also for pump bushing rnoved 
forward), garter spring missing. 



b Pump securing bolts and seaIs damaged; 
bolts missing or loose. 

c Converter (Ieak in weld). 
d Pump '0' ring seat damaged (Also check 

pump oil ring groove and case bore). 
e Porous casting (pump or case). 
F Pump drain back hole not open. 

5. Oil writes out vent pipe 
a Transmission over-filled. 
b Water in oil. 
c Filter '0' ring damaged or incorrectly 

assembled causing oil to foam. 
d Foreign rnateriat between pump and case or 

between pump cover and body. 
e Case porous, pump face incorrectly 

machined. 
f Pump porous. 
g Pump to case gasket rnispositioned. 
h Pump breather hole blocked or missing. 
i Hole in intake pipe. 

6. Modulator AssembIg 
a Diaphragm defective. 

Control ualve assembly-Governor line 
pressore check 

1, Install line pressure gauge. 
2. Disconnect vacuum lineto modulator. 
3. With car on hoist (rear wheels off ground), 

foot off brake, in Drive, check line pressure at 
l 000 r.p.m, 

4. Slowly inaease engine revolutions to 3 000 
r.p.rn. and determine if a line drop occurs of 
7 Ibfsq. in. (0,49 &/sq. cm.) or more. 

5. If pressure drop occurs, dismantle, dean and 
inspect control valve assembly. 

6. If no pressure drop occurs: 
a Inspect governor. 

(i) Sticking valve. 
(ii) Weight freeness. 
(iii) Restricted or%& in governor valve, 

b Governor feed system. 
(i) Check screen in governor feed pipe hole 

in case asserllbly. 
(ti) Check fot restrictions in governor pipe. 

l. Forward clutch 
a Check ball in clutch housing fur damage, 

sticking or missing. 
b Clutch piston crackcd, seals damaged or 

missing. 
c Low line pressure. 
d Manual valve rnispositioned. 
e Restricted oil feed to forward clutch. (Clutch 

housing to inner and outer areas not 
drilled, restricted or porosity in pump). 

f Pump cover oil sed rings missing, broken or 
undersize; ring groove oversize. 

g Case valve body face not flat or porosity 
between channds. 

h Manual valve bent and centre land not 
ground properly. 

2. Intermediate clutch 
a Rear accumulator piston oil ring, damaged or 

missing. 
b 1-2 accumulator valve sticking in control 

valve assembly. 
c Intermediate clutch piston seals damaged or 

missing. 
d Centre support bolt loose. 
e Low line pressure. 
f Intermediate clutch plug in case missing. 
g Case valve body face not flat or porosity 

between channels. 
h Manual valve bent and centre land not 

ground properly. 

3. Direct clntch 
a Restricted orifice in vacuum line to modu- 

lator (poor vacuum response). 
b Check ball in direct clutch piston damaged, 

sticking or missing. 
c Defective moduIator bellows. 
d Centre support bolt l o w  (Bolt may be tight 

in support but not holding support tight to 
case). 

e Centre support oil rings or grooves damaged 
or missing. 

f Clutch piston seals damaged or missing. 
g Front and rear sewo pistons and seals 

damaged. 
h Manual valve bent m d  centre hnd not 

cleaned up. 
i Case valve body face not flat or porosity 

Burned clutch plates between channels. 
j Intermediate roller clutch installed back- 

Note Burned clutch plates can be caused by wards. 
incorrect usage of dutch plates. Also, k 3-2 valve, 3-2 spring or 3-2 spacer pin 
anti-freeze in transmission fluid can installed in wrong location in 3-2 valve bore. 
cause smere damage, such as large 
pieces of compdsition clutch plate Note If direct clutch pIates and front band 
material peeling OR. are burned, check manual linkage. 

\ 



Rollshoyce Silver Sbaedow Bentley T Series W ~ f k ~ b u p  mffi??/ 

/- Chapter T 

Vacuum modulator assembly 
The following procedure is recommended for checlc- 
ing modulator assemblies in service before replam 
ment is undertaken. 

a 
2 - .- l. Vacuum Diaphragm Leak Check. Insert a pipe 
& cleaner into the vacuum connector pipe as far .. 
2 as possible and check for the presence of trans- 
U mission oil. If oil is found, replace the modu- 
C .- 

W 
lator. 

B 
9 .- 
& Note Petroll or water vapour may settle in the 

vacuum side of the modulator. If this is 
found wiaout the presence of oil, the 
modulator should not be changed 

,F 
2. Atmospheric Leak Check. Apply a liberal coat- 

ing of soap bubble solution to the \*acuum 
connector pipe seam, the crimped upper to lower 
housing seam, and the threaded screw seal. 
Using a short piece of rubber tubing, apply Gr 
presswe to the vacuum pipe by blowing into 
the tube and observe for leak bubbles. If bubbles 
appear, replace the modulator. 

Note Do not use any method other than human 
F- - lung power for applying air pressure, 
C as pressures over 6 lbtsq. in. (0,42 
S kdsq. cm.) may damage the modulator. E 
j 

3. Bellows Camparkan Cb& Make a comparison 
gauge (see Fig. T136), and compare the load of a 
known good modulator with the assembly in 
question. 
a Install the modulator that is known to be 

acceptable on either end of the gauge. 
b Install the modulator in question on the 

opposite end of the gauge. 
c Holding the modulators in a horizontal 

position, bring them together under pressure 
until either modulator sleeve end just touches 
the Iine in the centre of the gauge. The gap 
between the apposite modulator sleeve end 
and the gauge line should then be 0.0625 in. 
(1,S9 mm.) or less. If the distance i s  greater 
than this amount the modulntor in question 
should be replaced. 

FIG. 1134 COMPARISON GAUGE 
1 Ends to be square within l /E4 in. (0,397 mm.) 
2 Round or flat bar between 13/32 in. (10,32 mm.) 

and 3/8 in. (9,5 mm.) in width 
3 Scribed centre line 
A It2 in. (12,7 mm.) 
B 1 -D in. (25,4 mm.} 

Down-change solenoid circuit-To check 

Note Before checking the down-change 
solenoid circuit, make certain that the 
transmission down-change switch is pr* 
perly adjusted as described in Operation 
5. 

I. With the transmission gear range selector h e r  
in Park, turn the ignition switch to the 'OM' 
position but do not start the engine. Leave the 
ignition switch 'ON' throughout the checking 
procedure. 

2. Working under the bonnet slowly advance the 
throttle linkage to the full throttle position. One 
click should be heard from the transmission. 

3. Allow the throttle to return to the c l o d  
position. One click shodd be heard from the 
transmission. 

4. If the system performed as described above, the 
down-change circuit is operating properly. 
If the system does not perform as described 
above, proceed to Operation 5. 

5. Disconnect the Oreen/White wire from the 
4. Sleewe Alignment Check. Roll the main body corylection on the side of the transmission case, 

of the modulator on a flat surface and observe fit a test lamp into the circuit between the 
the sleeve for concentriciiy to  the body. If the GreenlWhiie wire and the connt:ction on the aide 
sleeve is concentric and the plunger is free, the of the transmission case, ensure that the test 
modulator is acceptable. Once the rnoduIator lamp bulb lights when the throttle linkage is in 
assembIy passes all of the above tests, it is an the full throttle position. The bulb should 
acceptable part and should be fitted again. extinguish when the throttle i s  released. 
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FIG. T135 BAMD, ROLLER CLUTCH AND CLUTCH APPLICATION CHART 
9 Forward clutch -> 

2 Direct ctutch 
3 Second overrun (front) band 
4 Intermediate clutch 
5 Intermediate sprag or roller clutch 
6 Reverse (rear) band 
7 Rear sgrag or roller clutch 

SELECTOR 
POSITION 
PUMP 
PRESSURE 

FORWARD 
CLUTCH 

a If the system operates as described above, but 
did not perform properly during Operations 
1-3, replace solenoid after first checking to 
see that the internal wiring i s  operatianaL 

b K the test lamp bulb fails to light with the 
throttle in the wide open position, the circuit 
is open, proceed to Operation 6. 

c If the test lamp bulb fights with the throitle 
cl&, the circuit is shorted, proceed to 
m a t i o n  9. 

6. Remove the Greenphite wire from the trans- 
mission downchange switch. Connect the test 
lamp between the switch terminal and earth; at 

Park- Neut: 

70- 160 
p- 

OFF 

full throttle ensure that the bulb of the test 
h p  lights. 
a If the t e t  lamp bulb lights, replace eIectrical 

wire. k-check system. 

b If the test lamp bulb fails to light, proceed 
to Operation 7, 

Drive 
1 2 3  

DIRECT 
CLUTCH 

2nd OVERRUN 
BAND 

IN7 
CLUTCH 

7. Check the White feed wire at the tmsmission 
down-change switch with test lamp. 

OFF 

OFF 

OFF 

a If the test lamp bulb lights, replace transmis- 
sion down-change switch. Re-check system. 

Intermediate 
'l 2 

OFF 
OFF 

ON 
OFF 

OFF 
OFF 

OFF 
ON 

ON 
OFF 

ON 
OFF 

QN 
OFF 

OFF 
OFF 

OFF 
OFF 

b If the test lamp fails to light, proceed to 
Operation 8. 7 

OFF - OFF 

OFF - QN 

OFF - ON 

OFF - ON 

OFF - OFF 

OFF - ON 

OFF - ON 

OFF - ON 

ON - OFF 

OFF - OFF 

INf: 
SPRAG 
REAR 
SPRAG 

REVERSE 
BAND 

ON 

OFF 

OFF 

OFF 

Lo 
1 2 

70 - 160 
70-16Q 

70-160 

OFF 

QFF 

OFF 

Reverse 

175 - 175 

ON - ON 

175 - 175 I00 - 230 
OFF 

ON - OFF 

ON - OFF 
, 

ON 
ON 

ON 

OFF 

ON 

ON - ON 
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8. Check the transmission thermal cut-out on the 
fuse panel. 
a If necessary to repIace the cut-out, re-check 

system. 

G 
b If the cut-out is correct it will be necessary to -- 

d 
U .- locate the fault in the ~ ~ r i n g .  Test for circuit 
2 - continuity from the White feed wire at the 

2 down-change switch to the battery. 
0 
e 9. Remove the GreenlWhite wire at transmission .- 
'51 down-change switch. Use the test lamp to check 
a 
C .+. from the bare terminal at the switch with throttle 
k dosed. 

a If the test lamp bulb fails to light, system is 
correct. 

b If the test lamp bulb lights, proceed to 
Operation 10. 

10. With thethrottle in the closed position, check the 
White feed wire at transmission down-change 
switch. 
a I f  the test lamp buIb lights, replace transmis- 

sion down-change switch. Recheck system. 
b If the test lamp bulb faiIs to light, it will be 

necessary to  locate the short in the wiring. 
Test the circuit from the White feed wire at - down-change switch to the battery. 

h 

Type AA Clutch Parts 
3 
g 
W 

Clutch Plates 

Forward Clutch 
Direct Clutch 

* Steel Plate Thickness 0.0915 in. (2,323 mm.) 

For additional information in diagnosing the faults 
which may occur in a Torque Converter Transmission, 
a chart showing the application of bands and clutches 
in the various dlive ranges is shown in Figure T13S. 
Transmission fluid passages are shown in Figures 
T136 and T137. 

Clutch 

Forward Clutch 
Ulrect Clutch 
Intermediate 
Clutch 

FIG. T136 TRAN:5MISSION CASE FLUID 
PASSAG13--FRONT VIEW 

1 Reverse 
2 Line 
3 Drive 
4 Modulate' 
5 Statar sig nal (early cars only) 
Q To heat exchanger 
7 From heat exchanger 
8 Vent 
3 Pump intdke 

No. of CIutch 
Composition 

Plates 
--p 

5 
6 

3 
FIG. T137 TRAFlSMlSSlOW CASE FLUID 

PASSAGES--BOTTOM VIEW 

No. of Piston 
Release 
Springs 

16 
16 

6 

1 Intermediate oil 8 Drive range oil 
2 Exhaust 9 Servo oil 
3 Line pressure oil 16 Intermediate cEutch oil 
4 Lo oil 11 ReverseJLo oil 
5 Reverse oil 12 Modulator/intermediateoi! 
6 Detent oil 13 Direct clutch oil 
7 Modulator 011 14 1-2 accumuiator oil 

'I5 Governer oil 


