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PREFACE 

The purpose of this Manual is to provide those responsible for the maintenance and 
overhaul of the Rolls-Royce and Bentley Automatic Gearbox with information on proved 
methods of servicing. 

The Manual gives complete information on dismantling, assembling and adjusting the 
gearbox. In addition, it includes an explanation of the gearbox operation with a methodical 
sequence of fault investigation which is essential for quick and accurate diagnosis. Also 
included is a Jist of special tools which are designed to simplify the servicing and over
hauling of the gearbox. 

Subsequent information regarding modification or procedure will be brought to the 
notice of the reader through Service Bulletins which may be filed at the back of the Manual 
for reference. It is advisable to endorse the superseded information, thus ensuring that the 
later procedure only will be followed. 

Service personnel at Pym's Lane, Crewe and Hythe Road, Willesden, London, N.W.10 
are always prepared to answer queries or give advice on individual servicing problems, but 
it will assist them if queries are accompanied by the serial number of the gearbox and the 
chassis number of the car. 



All enquiries should be addressed to 

ROLLS-ROYCE LIMITED 

CREWE SERVICE DEPARTMENT LONDON SERVICE DEPARTMENT 

Pym's Lane, Crewe, Cheshire Hyth.e Road, Willesden, London, N.W.10. 

Telep!,011e: Crewe 55155 Telephone: LADbroke 2444 

Telegrams: 'ROYCRU, CREWE' Telegrams: 'SILVAGOST, WESl'HONE LONDON' 

Telex: 3621 Telex: 25l33 

· Published by 

The Tccl:inical Publications .Department 

Rolls-Royce Limited 

Pym's Lane, Crewe 

Printed in England by W. B. Darley Ltd., Burton upon Trent 
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CHAPTER 1 

DESCRIPTION 

SECTION 1 - GENERAL DESCRIPTION 

The Rolls-Royce and Bentley Automatic Gearbox 
(see Fig. I) transmits tractive power from the engine 
to the propeller shaft in one reverse and four forward 
ratios. The gear changes are made automatically and 
are obtained through a fluid coupling and three 
hydraulically controlled epicyclic gear trains. In all 
forward ranges, the driving torque is applied contin
uously to the road wheels during the changes from one 
ratio to another. 

A gear range selector lever is provided on the steer
ing column of the car and can be used by the driver, 
within certain speed ranges, to overrule the automatic 
mechanism and to select the gear he considers most 
suitable for the road and traffic co11ditions as he sees 
them. The selector lever has five positions: 'N', '4', 
'3', '2' and 'R'; representing Neutral, three forward 
ranges and Reverse. A gate is provided between posi
tions '3' and '2' to identify these ranges and on all cars, 
except those intended for use abroad, stops are pro
vided which prevent the lever being moved into or out 
of Neutral or Reverse unless a button in the end of the 
selector lever is pressed. 

In all ranges except Neutral, when the engi11e is run
ning, the drive is engaged. At low throttle openings and 
with the hand brake applied, the car will remain 
stationary due to slip in the fluid coupling; at higher 
engine speeds the coupling becomes more efficient and 
the car will move off whenever the brakes are released. 

Range 4 
For nonnal motoring the selector lever should be 
placed in range '4'. The car will then start from rest 
in first gear at low throttle openings, but when accel
erated, will change progressively through second and 
third into the fourth or 'top' gear. Further depression 
of the accelerator pedal causes the changes to be pro
gressively' delayed so that they occur at higher road 
speeds and facilitate more rapid acceleration of the car. 

If at any time the accelerator pedal is depressed 
beyond the full throttle position (kick-down), a full 
throttle down-change occurs which increases driving 
torque and so further increases acceleration. 

Range 3 
Under normal motoring conditions, only first, 
second and third gears are obtainable in range '3'. A 
'safety' up-change to fourth gear is provided, however, 
to prevent the engine from being 'over-revved' in third 
gear. The 3-4 change is delayed until a speed of 
approximately 78 m.p.h. to 80 m.p.h. is reached and 
thus maximum acceleration can be obtained in third 
gear. For this reason, range '3' is often known as the 
performance range. 

If at any time the driver requires a change from 
fourth to third gear under less than full throttle con
ditions, for example to obtain increased engine braking, 
he can promote the 4-3 change by moving the selector 
lever to range '3'. 
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Similarly, in traffic which enforces for any length of 
time speeds between 9 m.p.h. and 25 m.p.h., the driver 
can move the selector lever to range '3' to avoid the 
continual changes which might otherwise occur 
between third and fourth gears. 

The change point figures given for range '3' are 
applicable to 'S3' cars. As the change points differ 
slightly between 'S' series and 'R' series cars a table 
of change points has been included in 'Chapter 2-
Servicing.' 

Range 2 

ln range '2', under normal circumsta.nces only second 
gear is engaged. The car will start from rest jn second 
gear and will remain in that gear until the selector 
lever is moved to a higher range. There is no safety 
up-change and therefore a speed of 50 m.p.h. must never 
be exceeded in range '2'; otherwise serious damage to 
the engine may result. 

First gear is obtainable temporarily by means of full 
throttle 'kick-down', or should extreme loading on the 
engine at low speeds require it Such circumstances are 
extremely rare and will probably never be met under 
road test conditions. 

As described above for range '3', the selection of 
range '2' will prevent continual changes between second 
and third gears in extremely slow traffic conditions. 
Furthermore, range '2' is most useful for ensuring 
maximun1 engine braking when descending steep or 
dangerous gradients. 

2 

Neutral 

In Neutral 'N' the drive is disconnected, allowing the 
planet gears to idle without transmitting torque. The 
selector lever is also made to interrupt the electrical 
supply to the starter motor except when in Neutral; 
this is a safeguard to prevent the engine being started 
with the car in gear, where it would have a tendency 
to move forward, especially if the automatic choke 
caused the engine to run at a fairly high idling speed 
when starting from cold. 

Reverse 

It is possible to select Reverse while the car is moving 
forward below a speed of approximately 8 m.p.h. to 
JO m.p.h. This action puts great stress upon the trans· 
mission and therefore should not be attempted. 

Reverse has an important secondary effect in this 
transmission. When the selector lever is moved to posi
tion 'R' while the engine is stationary, a pawl is caused 
to engage with an annular gear on the reverse unit in 
the gearbox which effectively locks the transmission 
and prevents the car from moving, even when parked 
on the steepest gradients. When parked on a hill, the 
hand brake must be firmly applied before the selector 
lever is moved to another range; the parking lock 
would then be released and the car could move jf not 
held by the brakes. 
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Chapter I 

SECTION 2 - MECHANICAL ARRANGEMENT 

The four forward gears are obtained by using two 
epicyclic gear trains of differing ratios. Reverse gear is 
obtained through the rear epicyclic unit. The reverse 
unit idles when the forward ranges are selected, but 
when engaged, it revolves in a reverses direction and 
provides a further slight gear reduction. 

The forward gears are obtained as follows 
First-Front and rear epicyclic trains both in redt!C

tion. 
Second-Front train in direct drive, rear train in reduc

tion. 
Third-Front train in reduction, rear train in direct 

drive. 
Fourth-Front and rear trains both in direct drive. 

The line of drive through each epicyclic unit is 
dependent upon hydraulically controlled friction bands 
and clutches. When the friction bands hold the drums 
stationary, the clutches are disengaged and the unit is 
in reduction. When the bands are released the clutches 
are engaged, locking two elements of each gear train 
together and thus providing a direct drive through the 
unit. 

The clutch in the front unit locks together the sun 
gear and the planet gear carrier, thus preventing rota
tion of the planet gears and effectively locking the unit 
in direct drive. 

3 

The clutch in the rear unit locks the annulus gear to 
the intermediate shaft. lf there were no slip in the fluid 
coupling this would be equivalent to locking together 
tl1e annulus and sun gears, so preventing rotation of 
the planet gears and e11forcing direct drive through the 
unit. In fact, slight slip is always present in the fluid 
coupling and therefore the planet gears revolve slowly 
around the annulus to accommodate it, similar in prin
ciple to a differential. The subsequent result neverthe
less, is direct drive through the unit with slight loss in 
the fluid coupling. 

In Reverse, both the band and the c!Litch of the rear 
epicyclic unit are freed, permitting all the gears to 
rotate. The rear unit annulus and the reverse unit sun 
gears are solidly connected and rotate together in the 
opposite direction to that of the input torque. The 
reverse unit annulus gear is held stationary by its cone 
clutch and the reverse unit planet gears therefore 
revolve inside it, transmitting the reversed torque 
through the planet gear carrier to the output shaft. 

The fluid coupling is not directly driven by the engine 
flywheel; the torus cover is bolted to the flywheel and 
drives the rear torus member at a reduced speed in first 
gear through the gear train of the front epicyclic unit. 
This speed reduction allows the coupling to slip at 
higher engine speeds than would otherwise be possible 
and reduces the tendency of the car to creep forward 
when a forward range is selected. 
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SECTION 3- GEAR RATIOS 

The line of drive through the four gear ratios is as 
follows 

to the fluid coupling via the intermediate shaft. The 
fluid coupling drives the mainshaft which in turn 
transfers the drive through the rear train, which is in 
reduction, to the output shaft. With both gear trains 
in reduction the gearbox will be in bottom or first 
gear, ratio 3-82: I (see Fig. 2). 

First gear 

Tl1e drive is transferred from the flywheel to the front 
gear train which is in red uction. From there it passes 

1 

1 TORUS COVE.R drivint 
2 ANNULUS GEAR driving 
3 PLANET GEAR rolling 
4 FRONT BAND holding 
5 FRONT CLUTCH roleost d 

• • 

Fig. 2 Line of drive in first gear 

& PLANET CARRIER drivrni 
7 REVERSE UNIT id/int 
8 PLANET GEARS rolling 
9 REAR BAND ho/dint 

10 REA.R CLUTCH rr/c01ed 

5 

10 

FIRST GEAR 
FRONT UNIT RATIO 1·45 to I 
REAR UNIT RATIO 2·63 to I 
TOTAL RATIO 3·82 to I 

I I SUN GEAR notiono,y 
12 PLANET CARRIER rocodnf 
13 INTERMEDIATE SHAFT driYing 
14 REAR TORUS drivin1 
15 FRONT TORUS driYinf 

C>tJ 
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Second gear 

The drive is transferred from the flywheel to the front 
gear train whicl1 is in direct drive. From the front gear 
train the drive passes to the fluid coupling via the inter
mediate sh.aft. The fluid coupling drives the mainshaft 

which in turn transfers the drive through the rear train, 
which is in reduction, to the output shaft. Only the 
rear train is in reduction so the gearbox will be in 
second gear, ratio 2·63: I (see Fig. 3). 

1 TOI\US COVEi\ driving 
2 ANNULUS GEAR driving 
3 FRONT DRUM r,»olving 
4 FRONT BAND r,:leosed 
S FRONT CLUTCH applied 

II 

Fig. 3 Line of drive in second gear 

6 PLANET GEARS rolfinr 
7 PLANET CARRIER driving 
8 REVERSE UNIT idling 
9 SUN GEAR driving 

6 

SECOND GEAR 
FRONT UNIT RATIO I to I 
REAR UNIT RATIO 2'63 to I 
TOTAL RATIO 2'63 to I 

10 REAR &AND ho/din: 
11 REAR CLUTCH ttlemd 
12 INTEI\MEDIATE SHAFT drivint 
13 REAR TORUS drivinc 
14 FRONT TORUS drivin// 

.... 
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Third gear 
The drive is transferred from the flywheel to the 
front gear train which is in reduction. Here the drive 
is divided, going to the fluid coupling via the inter
mediate shaft,. also going directly to the rear train via 
the intermediate shaft. The rear train is in direct drive, 

hence torque is applied to the output shaft from the 
fluid coupling, via the mainshaft, and also from the 
intermediate shaft. As a result of the front train only 
being in reduction the gearbox wil! be in third gear, 
ratio l ·45: 1 (see Fig. 4). 

II 

13 THIRD GEAR 
FRONT UNIT RATIO 1·45 to 
REAR UNIT RATIO I to 
TOTAL RATIO 1·45 to 

C W~ 

Fig.4 Line of drive in third gear 

1 TORUS COVEi\ drivint 6 ANNULUS GEAR driving 12 SUN G'EAR siolionory 

2 ANNULUS GEAR drivinf 7 PLANET CARRIER driving 13 PLANET CARRIER rotating 

3 PLANET GEARS n>lling 8 REVERSE UNIT idfine H INTERMEDIA T.E SHAFT driving 
.. FRONT BAND holding 9 SUN GEAR dr/vint 15 REAi\ TOP.US driring 

5 FRONT CLUTCH released 10 REAR 8ANO teleoted 16 FRONT TORUS drivine 

11 REAR CLUTCH opp/ied 

7 



Chapter I 

I :a~ 4§ ;i·)13 M:S!I 1·1 :tJ I (Md ti •i =t·ti 

Fourth gear 

The drive is transferred from the flywheel to the front 
gear train which is in direct drive. Here the drive is 
again divided, going forward to the fluid coupling and 
rearward to tlte rear gear train. The rear gear train is 

in direct drive, hence the torque is delivered to the out
put shaft. With both gear trains being in direct drive 
the gearbox will be in fourth or 'top' gear, ratio I : I 
(see Fig. 5). 

1 TORUS COVER driving 
2 ANNULUS GEAR drMn: 
3 FP.ONT ORUM revol,inf 
4 FRONT BAND re/eare4 
S FRONT CLUTCH opJ>/ied 

Fig. 5 Line of drive in fourth gear 

6 PLANET CARRIER drlvinf 
7 REVERSE UNrT idlinr 
8 ANNUlU5 AND SUN GEAR 

drivint 

8 

FOURTH GEAR 
FRONT UNIT RATIO to I 
REAR UNIT RATIO to I 
TOTAL RATIO to I 

9 REAR BAND re/ea,ed 
10 REAR CLUTCH applied 
11 INTERHEDlATE SHAFT dri.rnJ 
12 REAR TORUS drivittg 
13 FIi.ONT TORUS dri,inr 

C.JM 
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Reverse 
The drive is transferred from the flywheel to the front 
train which is in reduction. From the front gear train 
the drive passes to the fluid coupling via the inter· 
mediate shaft. The fluid coupling drives the mainshaft 
and rear unit sun gear. The rear unit sun gear trans· 
mits the drive via the output shaft planet gears to the 

rear unit annulus gear which is fastened to the reverse 
unit sun gear. The reverse unit is in reduction and drive 
is transmitted by the reverse unit planet carrier to the 
output shaft in reverse direction. With the front, rear 
and reverse trains in reduction the ratio is 4· 3: I (see 
Fig. 6). 

18 

Fig. 6 Line of drive in reverse gear 

1 TORUS COVER drivinc 7 SUN GEAR driving 
2 ANNULUS GEAR drivine B PLANET GEARS rolling 
3 PLANET GEAR to/linr 9 ANNULUS GEAR slationo,y 
-I fRONT SAND holding 10 PLANET CARRIER drivi"t 
s FRONT CLUTCH re/eased 11 ANNULUS GEAR opposit• ro101io" 
6 BAND ANO CLUTCH released 12 PLANET Gi:ARS ro//inc 

9 

13 
14 
1S 
16 
17 
19 

ll 

REVERSE GEAR 
FRO!/T UNIT RATIO )·4S to I 
REVERSE UNIT RATIOl·96 to I 
TOTAL RATIO 4·3 to I 

C ,., 

SUN GEAR driving 
SUN GEAR llalionary 
PLANET CARRIER ro1a1int 
INTERMEDIATE SHAFT driving 
REAR TORUS driving 
FRONT TORUS drivint 
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Neutral 
The drive is transferred fro in the flywheel to the front train. The gears idle and no torque is transmitted to the 
output shaft (see Fig. 7). 

1 TORUS COVER dri•ing 
2 ANNULUS GEAR dririnr 
l PLAN ET GEA RS rotolinf 
4 PLANET CARRIER idli11t 

Fig. 7 Neutr:i:I 

S Rl:V'ERSE UNIT id/~ 
6 ANNULUS GEAR idlt 
7 REAR CLUTCH rtleosed 

10 

8 REAR BAND released 
9 SUN GEAR idling 

NEUTRAL 

10 INTERMEDIATE St-lAFT Idling 
11 REAR TORUS idlinr 

'"' 
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SECTION 4-AUTOMATIC CONTROL 

The automatic gear changes are controlled by 
hydraulic pressure, regulated according to road speed 
and accelerator position and directed through shift 
valve ports to the appropriate clutch and servo pistons. 
A pressure dependent upon engine power is obtained 
by connecting a hydraulic valve with the engine throttle. 
An indication of road speed is given by a governor 
controlling two hydraulic valves. The driver super
imposes his requirements on the automatic control by 
means of a selector valve. 

The oil flow to the servos and clutch pistons is con
trolled by three shift valve assemblies, each one posi
tioned by governor and throttle pressures to control a 
gear change; the l-2 shift assembly controls the gear 
change between first and second gear, the 2-3 valve 
assembly controls the change between second and third 
and the 3-4 valve assembly controls the three to four 
change. As each valve moves to change gear, ports are 
opened to permit main pressure to act on the appro
priate clutch and servo pistons until in fourth gear all 
the shift valves have moved across (see Fig. 8). The 
process is reversed for the down change. 

FRONT BAND FRONT CLUTCH 

Neutral Off Off 

Reverse On Olf 

1st Gear On I Off 

2nd Gear Off On 

3rd Gear On Off 

4th Gear Off On 

11 

Oil pressure is generated by the two oil pumps, one 
driven by the input shaft and the other one by the out
put shaft, thus ensuring that oil pressure is available 
whenever the engine is running or the car is moving. 

The two pumps draw oil from the gearbox sump 
through a common wire mesh scavenger filter and feed 
it at approximately 70 lb./sq. in. to 100 lb./sg. in., into 
a common outlet passage leading to a governor and to 
a manually operated selector valve unit. A spring
loaded non-return valve is interposed between the two 
pumps to prevent loss of oil when one pump is not 
working. Oil is also delivered to the fluid coupling and 
provides lubrication for the bearings of the gearbox, 
as explained later. 

The governor, driven by the gearbox output shaft 
provides a signal of road speed in terms of oil pressure 
It indicates two pressures which increase at different· 
rates to provide accurate control at high and low road 
speeds. Oil from the governor is prevented from passing 
to the automatic control valve unit wl1en the car is 
stationary, but when the car begins to move the centri
fugal force of the governor weights causes valve ports 

REAR BAND REAR CLUTCH REVERSE CLUTCH 

Off Off Off 

Off Off On 

On Off Off 

On Off Off 

Off On Off 

Off On Off 
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to open and oil is permitted to flow to the control valve 
unit at pressures increasing progressively witl1 car 
speed. 

ln addition to the selector valve and the automatic 
control valves, the valve unit contains a throttle valve 
connected by rods and levers to the engine throttle; 
this provides a signal of engine power in terms of oil 
pressure. When the selector valve is in any of the drive 
positions, oil at pump pressure is directed to the 
throttle valve ports which are opened and closed with 
the throttle, thus providing an oil pressure which 
increases progressively with throttle opening. 

17 16 IS 14 13 

This oil pressure is passed into the valve unit to 
oppose the force of governor pressure acting on each 
of the shift valve assemblies. These valves are tl1erefore 
positioned to direct oil pressure to apply the lowest 
gear ratio when governor pressure is nil (road wheels 
not turning) and move to select higher gear .ratios as 
the ·governor pressure increases and overcomes the 
opposing throttle pressure to move the shift valve. 1t 
will be seen also that lower gear ratios will be selected 
whenever increasing throttle opening causes throttle 
pressure to overcome governor pressure and move the 
valve the other way. 

II ID 

< ... 

Fig. 8 Control valve assembly 

1 T.V. REGULATOR VALVE 7 REVERSE BLOCKER FISTON 12 TRANSITION VALVE 
2 2- ) SHIFT VAL VE GROUP B PARKING P.-.WL 13 COMPENSATION VALVE 
3 3- 2 TIMING VALVE 9 PARKING BLOCKER FISTON H THROTTLE VALVE GROUP 
~ 0V£RSPEED VALVE 10 GOVERNOR SLEEVE IS 3-4 SHffT VALVE GROUP 
s SELECTOR VALVE II THi\OTTLE SHAFT 1~ 3-4 SHUTTLE VALVE 

' SELECTOR SHAFT 17 1-1 SHIFT VALVE GROUP 

12 



When selecting the gear ratios in the above manner, 
che shift valves are positioned to direct oil to the servos 
and clutches which engage or disengage the clutches 
and apply or release the friction bands in various com
binations as shown in the table on Page 11. In addition, 
the hydraulic holding force of the friction bands js 
increased by compensator pressure as the torque in
creases. 

These results are obtained by intermediate oil pres
sures which act on various relay, timing and locking 
valves and plugs, some of which are solely positioned 

13 
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by oil pressure and others by oil and spring pressures. 
The function of the oil pressures may be summarized 

as follows 
The main pressure is applied through the shift valve 

ports to the clutch pistons and band servos, while the 
compensator pressure is applied direct to tl1e band 
servos. 

The throttle pressures act on tile shift valves in oppo
sition to governor pressures, the shift valves are there
fore positioned to permit the main pressure to pass to 
the appropriate servo and clutch pistons. 
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SECTfON 5 - FLUID COUPLING 

The fluid coupling torus is housed in a sealed cover 
secured to and rotating with the engine flywheel. As 
soon as the engine starts, an oil pump, driven from the 
shaft onto which the torus cover is splined, transfers 
oil from tile gearbox sump into the torus cover, filling 
it completely. 

Two torus members, located on separate shafts, 
rotate in the oil and are so shaped that oil is flung from 
the driving member into the vanes of the driven mem
ber. The reaction of this oil causes the driven member 
also to rotate although there is no mechanical connec
tion between the two components. There is always a 
certain amount of slip between the two members but 
this becomes negligible at higher engine speeds. Note 
that it is the rear of the two components which is the 
driving member. 

Turbulence of the fluid in the coupling is kept to a 
minimum by careful design of the torus members. 
These are fabricated from steel pressings with th.e vanes 

15 

located in slots and retained by tangs. 
The generation of heat by fl uid friction in the coup

ling is reduced by the provision of a circular flow path 
between the torus vanes and by the maintenance of a 
constant flow of oil through the coupling whenever the 
engine is running. 

The fluid exhaust from the coupling passes through 
a relief valve be.tween the main and the intermediate 
shafts and is returned to the gearbox to lubricate the 
bearings and clutches. 

As the fluid in the coupling is under pressure both 
from pumps and from centrifugal force, great care 
must be taken in sealing the coupling chamber to 
prevent leakage. Good sealing is dependent upon the 
accuracy of the face joints and the close spacing of the 
bolts securing the torus cover to the flywheel and the 
flywheel to the crankshaft. The seal fitted between the 
torus cover and the front oil pump body must, of 
course, be in good condition. 
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SECTION 6 - FRONT EPICYCLIC UNIT 

The torus cover, bolted to the engine flywheel, is 
splined onto the tubular front drive-shaft which is 
integral with the front unit annulus gear (see Fig. 9); 
drive is therefore transferred direct from the engine 
to the annulus gear of the front epicyclic unit. 

Four planet gears revolve inside the annulus, engag
ing 2.lso with a sun gear. The planet gears rotate on 
needle roller bearings and hardened pins riveted into 
a planet carrier integral with the front clutch hub and 
the hollow intermediate sh.aft. This shaft projects for
ward through the front drive shaft to support and drive 
the rear torus member, and rearward through the sun 

r1 
I 3 

gear to support and drive the clutch hub of the rear 
epicyclic unit. Splines and spring rings are used to 
drive and retain the various driven components on tl1e 
shaft. 

The epicyclic gear train is housed in the front drnm, 
adjacent to the clutch pack. The sun gear of the train 
is integral with the clutch cover which is retained in 
the drum bore by a spring ring. Jn the clutch pack, the 
four lined {driving) plates are splined to the clutch hub 
and the steel (driven) plates are located by three pins 
pressed into the drum. 

18 
C'11 

Fig. 9 Front ep[c1•clic: unit - exploded 

1 SNAP RING 7 fRONT PlANET CARRIER 13 CLUTCH COVER. AND SUN 
2 BACKING WASHER 8 FR.ONT DRUM GEAR WITH INNER SEAL 

3 THRUST WASHER 9 DRIVING PLATE (4) H BACKING WASHER 

4 FRONT DRIVE-SHAFT ANO 10 CLUTCH RETURN SPRING 1S THRU!if WASHER 
ANNULUS GEAR (6 SETS) 16 SNAP RING-FRONT DRUM 

5 INTERMEDIATE SHAfT l1 DRIVEN PLATE (4) 17 SNAP RING 
6 THRUST WASHER n CLUTCH PISTON ANO SEAL 18 DELIVERY SLEEVE ANO RINGS 

17 
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The clutch is engaged when tl1e plates are com
pressed by the hydraulic application of an annular 
piston , located between the plates and the clutch cover. 
The clutch is released by the counter action of six con
centric pairs of coil springs. The steel plates are 
perfectly flat but the friction plates are slightly corru
gated to assist separation when the clutch is released. 
Leakage past the piston is prevented by two synthetic 
rubber seals; one on the clutch cover spigot and the 
other on the outer working surface of the piston. 

The front friction band passes twice round the drum. 
A bracket on one end of the band abuts the band 

18 
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adjusting screw while the other end contacts the operat
ing rod of the hydraulic servo responsible for band 
application. The friction band comprises a spring steel 
strap to which the wear resisting lining is either bonded 
or riveted. The lining is ironed to obtain maximum 
bedding area on the outer surface of the drum. The 
face of the lining is grooved to assist lubrication of 
the band. 

Direct drive through the unit is obtained when the 
band is released and the clutch is engaged. Con
versely, when the band is applied and the clutch is 
released, the dri ve is transferred through the unit in a 
reduction of J ·45:J. 
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SECTION 7 - REAR EPICYCLIC UNIT 

The rear drum has eight flat steel plates and eight 
corrugated composition faced plates to transmit the 
torque and is fitted with guide pins inside the six pairs 
of clutch release springs. Earlier gearboxes fitted to 
'SI' and 'R' type cars have only seven steel plates and 
seven composition plates in the rear drum. ln addition 
to carrying the annulus gear for the rear epicyclic unit 
(see Fig. JO), the drum is drilled and tapped to take 
the flange which transmits the drive to the reverse 
epicyclic gear train. 

The hollow intermediate shaft carrying the front and 
rear drums is supported in an oil delivery sleeve 
clamped in the centre web of the gearbox main casing 
by a cap secured by two setscrews. 

Passing through the centre of the intermediate shaft 
is the mainshaft, on the end of which is the rear 

unit sun gear. The forward end of the output shaft acts 
as the planet gear carrier for the rear epicyclic unit 
and in addition carries the spigot bearing which locates 
the rear end of the mainshaft. 

The planet gears, which run on needle rollers and 
hardened pins riveted to the planet carrier, rotate 
inside the annulus gear on the rear drum which carries 
the driven clutch plates. 

The clutch hub carrying the driving plates is splined 
to the hollow intermediate drive shaft, and the clutch 
is similar to the front one in operation, except that it 
locks the annulus gear and intermediate shaft together, 
preventing the planet gears from rotating. 

The rear friction band is similar to the front one, 
except that it wraps once round the drum and is of 
double width to resist the higher torque. 
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Fig. 10 Rear epicyclic unit - exploded 

1 SNAP RING-1\EAR DRUM 
2 CLUTCH COVER AND INNER 

SEAL 
3 THRUST WASHER 
~ CLUTCH PISTON AND OUTER 

SEAL 
S CLUTCI-I RETURN SPRINGS 

ANO PINS (6 SETS) 

6 CLUTCH HUB 
7 THRUST WASHER 
B CLUTCH P1.AT£S (J 01\ 8 

SETS) 
9 I\EAI\ DRUM 

10 I\EAR UNIT SUN GEA/\ 
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11 ADJUSTABLE THRUST 
WASHER 

11 REAi\ UNIT PLANET GEARS 
13 THI\UST WASHER 
H BACKING WASHER 
15 OUTPUT SHAFT 
16 REVERSE DRIVE FLANGE 
17 !\EVER.SE SUN GEAR 
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SECTION 8 - REVERSE EPICYCLIC UNIT 

The reverse unit contains three planet gears only 
(see Fig. l I). They rotate on needle roller bearings and 
hardened pins riveted into a planet carrier which is 
splined onto the gearbox output shaft. As the rear unit 
planet carrier is integral with this shaft, the rear and 
reverse planet carriers rotate as one. The reverse planet 
carrier serves also to support the skew gear driving 
the rear pump and governor. 

The reverse annulus gear is an integral part of the 
reverse clutch cone. The cone surfaces run between an 

outer friction cone fitted to the gearbox rear casing and 
an inner cone which forms part of the clutch piston. 
The piston moves axially on four guide pins which 
prevent its rotation. 

When Reverse is selected, hydraulic pressure drives 
the clutch piston forward to trap the reverse cone 
between the inner and outer friction rings, thus holding 
the reverse annulus gear stationary. At the same time, 
both the rear clutch and the rear band are released, 
allowing the drum to rotate freely. 

C~ll 

Fig. 11 Reverse epicyclic unit - exploded 

1 THRUST WASHER 6 REVERSE PLANET CARRIER 11 THRUST WASHER 

2 BACKING WASHER 7 SPACER 12 SPRING RETAINER AND SNAP 

3 OUTPUT SHAFT 8 CUSHIONING RING AND RING 

~ RE VERSE DRIVE FLANGE ANO RETAINER 13 CLUTCH RETIJI\N SPRING 14) 

SUN GEAR 9 REVERSE ANNULUS GEAR 14 REVERSE CLUTCH PISTON 

S SNAP RING 10 STATIONARY CONE 15 PISTON OUTER SEAL 
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As driving torque is applied to the rear sun gear, the 
planet gears are forced to revolve and drive the rear 
drum and reverse sun gear in the reverse direction to 
the applied torque. The reverse planet gears are thus 
forced to revolve around the stationary annulus to 
fo llow the rotating sun gear. The reverse epicyclic unit 
is therefore in reduction and the entire assembly of 
rear and reverse planet carriers and output shaft are 
driven in reverse. 

The cone clutch is disengaged by six springs and oil 
leakage past the piston is prevented by annular seals. 

If Reverse is selected wh.en the engine is switched 
off, a spring~loaded pawl is caused to engage with a 
second (external) annulus gear on the reverse clutch 
cone. This has the effect of locking the transmission 
so that the car cannot move, even, fo r example, when 
parked on steep gradients. When the engine is running, 
main line pressure from the pump causes a parking 
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blocker piston to protrude from the parking bracket 
so as to prevent the pawl from moving into engagement 
with the parking lock annulus. Thus the pawl can only 
be engaged when Reverse is selected with the engine 
switched off. 

·.1 n a similar manner, the reverse blocker piston is 
acted upon by governor pressure and forced to protrude 
from the parking bracket so as to prevent the selection 
of reverse gear when the car is moving forward at more 
than 8 m.p.h. to IO m.p.h. 

The gearbox output shaft is carried in a pair of ball 
bearings in the rear extension casing. On the output 
shaft fs the skew gear which drives the speedometer 
and the road wheel brake servo, and finall y, the driving 
flange for the propeller shaft universal joint. With 'R' 
series cars the front bearing is retained in the rear 
extension by a circlip and, apart from driving the brake 
servo, the servo drive supplies the means to drive the 
ride control unit. 

...) 
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SECTION 9- BEARINGS AND THRUST WASHERS 

The complete rotating assembly is carried in plain 
bearings at the front and centre, and in ball bearings 
at the rear. Axial thrust is transmitted by phosphor
bronze thrust washers, backed by steel washers. 

The front plain bearings are between the front end 
of the intermediate shaft, the front annulus gear shaft 
and the front pump casing. 

The centre plain bearing is also an oil delivery sleeve 
which supports the intermediate shaft between the 
front and rear drums. lt also provides a bearing surface 
for the rear drum when in reduction. A spigot bearing 
in the front end of the output shaft supports the rear 
end of the main shaft; the output shaft also carries the 
reverse sun gear on the plain bearing . . 

The two ball bearings are housed in tile rear exten
sion. 

Thrust washers are situated as follows 
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A pair of steel and phosphor-bronze washers 
between the rear torus hub and the end face of the 
front annulus gear shaft. 

One phosphor-bronze washer between the hub of 
the planet gear carrier and the front annulus gear. 

A pair of steel and phosphor-bronze washers between 
the front sun gear and planet gear carrier. 

A pair of steel and phosphor-bronze washers behind 
the front unit sun gear bearing; these are retained on 
the intermediate shaft by a snap ring. 

A phosphor-bronze washer on each side of the rear 
unit clutch hub. 

A phosphor-bronze adjusting washer between the 
rear face of the rear unit sun gear and the front face 
of the rear unit planet carrier. This washer is to be 
selected to give the required mainshaft end float. 

A pair of steel and phosphor-bronze washers between 
the rear unit planet carrier and the reverse drive flange. 
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SECTION 10- BAND SERVO UNITS 

The band servo units consist of cylinders in which 
an assembly of pistons move under hydraulic pressure 
to apply or release the friction bands on the drums of 
the epicyclic gear trains. Both servos incorporate valves 
which promote smoother gear changes by synchronis
ing band application with clutch release under various 
conditions of road wheel torque. 

Front servo 
The body of the front servo comprises two cast iron 
casings and an aluminium alloy valve housing. The 
two casings form a cylinder which is divided into band 
apply and band release chambers by the ring seals of 
three pistons (see Fig. 12). The alloy valve housing 
contains the overrun control valve and the main line 
exhaust and non-return valves. A further valve, the 

Fig. 12 Front servo 
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4-3 timing valve, is housed in the servo main casing. 
On early 'R' series cars the main line exhaust valve is 
fitted in the gearbox casing and not in the front servo. 

The band apply effort is produced by the action of 
main pressure in the lowest chamber, augmented by 
compensator pressure in the centre chamber. During 
overrun, when the throttle is closed and compensator 
pressure is removed, there would be a tendency for the 
band to slip and cause 'hunting' between two gears. 
This is avoided as governor I pressure moves the over
run valve into position to release main pressure into 
the compensator chamber, thus increasing the piston 
area over which band apply main pressure is acting 
(see Fig. 13). As a result, the band is held firmly applied 
until the road speed has fallen so low as to enforce the 
down-change. 

The 4-3 timing valve is provided to delay band 
application until the front clutch is released during the 
down-change. Whenever governor I pressure overcomes 
the main compensator pressures on tl1e valve, the valve 
moves to close the direct band apply port and force 
the band apply pressure to by-pass the valve through 
a 0·055 in. restriction. As a result, band application is 
retarded and does not take place until the clutch 
releases. 

Band apply main pressure is continuously applied 
in all forward ranges but band release is obtained when 
required (for second and fourth gears) by allowing 
main pressure to act over the larger total area of the 
band release pistons. Band release pressure thus over
comes band apply pressure and the band is released. 
A point of difference between 'S' series and 'R' series 
servos is that in early 'R' series servos, the oil feed 
passage between the band apply chambers contains a 
quick release valve wl1ich passes the oil acting on the 
large apply piston to exhaust when release oil is fed 
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to the unit. Oil feeds from one apply chamber to the 
other via the hollow operating push rod (see Fig. 14). 

The front servo valve body is a convenient housing 
for the main line non-return and exhaust valves. The 
non-return valve is a simple ball and spring arrange
ment designed to prevent the front pump from dis
charging through the rear pump. The exhaust valve 
opens under light spring pressure to reduce the control 
pressures quickly by allowing oil in the servos and con
trol valves to exhaust when pump delivery ceases. 

1 OVERRUN VALVE J ~-l TIMING VALVE 
l BAND APPLY CHA.MSERS ~ BAND RafASE CHAMBERS 

Fig. 13 Front servo operation 

BANO RELEASING 

I&! MAIN PRESSURE 

D OOVERNOR PRESSURE I 

fm COMl'f.NSATOR PRESSURE 

26 

: 

Rear servo 
The rear servo (see Fig. 15) is larger than the front 
unit as tile rear band has to be held against the greater 
torque transmitted by the rear epicyclic gear train. The 
servo is applied by a powerful pair of coil springs 

INCJlEASEO APP\l' PRESSURE 

BAND APPLYING 

DELAYEO BAND APPLY "" 
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assisted hydraulically by compensator pressure; it is 
released hydraulically by main line pressure alone. 

The body of the servo comprises two cylinders 
divided into compensator and band release chambers 
by three piston ring seals; the compensator chambers 

DELAYED 
8AND-APPLY 

• MAIN PRESSURE 

D GOVERNOR PRESSURE I 

iii COMPENSATOR PRESSURE 8ANO APPL YING 

27 

are hydraulically connected through the hollow stem 
of the operating push rod. 

The main band apply springs are retained by a sheet 
steel strap, the inner spring being contained within the 
concentric compensator cylinder. 

Two valves are housed in the servo body. A spring 
steel restrictor valve impedes the exhaust of oil from 
one of the release chambers, thus delaying band appli
cation. During band release, the valve lifts and allows 
unobstructed flow of oil back into the chamber. The 
second valve is operated by main pressure and it 
allows oil to by-pass the restrictor valve and promote 
rapid band application if required, for example, for a 
fast change from reverse to forward speed, during 
snow rocking. This valve is closed, however, by main 
pressure, in second gear and above except on early 
gearboxes when it functions only when range '2' is 
selected. 

i and 2 4-3 TIMING VALVE 
3 BAND APPLY CHAMBERS 
~ RELEASE CHAMBER 

S COMPENSATOR CHAMBER 
6 RELEASE SPRING 
7 QUICK RELEASE VAL VE 

Fig. 14 Front servo operation 'R' Series 

7. 

BAND RELEASING 
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- HAIN PRHSURE 

- COHPENSATCR PRESSURE 

DANO APPtYING 

QVICl(~Y 

l'IANO APPLYlNG ~, .. 
Fig. IS Rear serto operation 

1 COMPENSA.TOR CHAMBERS 
2 RElEASE CHAMBERS 
3 EXHAUST VALVE 

On later gearboxes compensator pressure is taken 
from this servo at a point in its release stroke, to act 
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4 SANO APPLY LEVE~ 
S RESTRICTOR VALVE 
6 BAND APPLY SPRING 

on the 4-3 valve in the front servo as previously 
explained. 

) 
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SECTION 11 - FRONT OIL PUMP 

The front pump is mount~d in the front of the gear
box, concentric with the mainshaft. The pump rotor 
is keyed to the front drive shaft and rotates with it. 
The pump body is located by a dowel washer on one 
of the setscrews which secure the p\lmp to tile gearbox 
casing. 

Fig. 16 Front pump 

1 Oil SEAL 
2 ROTOR 
l SLIDE 
4 PRESSURE CONTROL VALVE 

POI\T 
S VANE 

6 DRIVE SHAFT ANO FRONT 
ANNULUS GEAR 

7 OUTLET 
8 REUEF VALVE 
9 PRIMING SPRINGS 

10 PISTON-RING TYPE SEALS 
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The rotor carries seven sliding vanes which contact 
the inner diameter of a variable delivery slide (see 
Fig. 16). The slide can move diametrically across the 
rotor, from a position of maximum eccentricity on one 
side to the corresponding position on the opposite side. 
This movement progressively changes the oil eccen
tricity space between the rotor and slide, thus con
trolling the pump delivery. Maximum delivery is 
obtained on full eccentricity, reducing to zero as the 
slide moves towards the concentric point; opposite 
eccentricity causes the pump to return oil from the rear 
pump to the gearbox sump. The slide position thus 
controls the delivery from both front and rear pump:;. 

A concentric pair of coil springs holds the slide in 
the maximum delivery position in order to prime the 
pump rapidly on starting. According to the demands 
of the hydraulic system, a pressure control valve varies 
the oil flow through ports directing pressure to the 
outer surfaces or the slide, so moving it into the delivery 
position required. 

The controlling forces in the pressure con1rol valve 
are pump output (main) pressure and throttle pressure. 
Main pressure action on the spring-loaded valve tends 
to reduce pump delivery, while T.V. pressure assists 
the spring in opposing main pressure and increasing 
pump delivery. T. V. pressure thus causes pump output 
to increase with increased throttle openings. 
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Fig. 17 Pressure control valve 

1 Oil PASSAGE TO PUMP SLIDE 
2 RETURN SPRING 
3 REVERSE BOOSTER PLUG 
4 T.V. OIL REGULATOR PLUG 

When Reverse is selected, additional pressure is 
required to hold on the reverse cone clutch, and this 
pressure is directed to act on the reverse booster plug 
(see Fig. 17), thus overtaking T. V. pressure and boost
ing pump delivery pressure to a level sufficient to hold 
the reverse clutch firmly engaged. A relief valve is fitted 
to the pump to fix a maximum limit on the pressure in 
the system. 
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S SEALING RING 
6 GEARBOX CASING 
7 PUMP CASING 
8 Oil DELIVERY OVCT 

The pump draws oil from the gearbox sump through 
a fine gauze filter and delivers it to the valve housing 
of the front servo. Here it is joined by delivery from 
the rear pump through a non-return ball valve. This 
valve prevents the front pump from discharging 
through the rear pump, although a small bleed by
passes the valve to allow the front pump to maintain 
oil in the rear pump and pipe when the car is stationary 
or in reverse gear. 
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SECTION 12- REAR OIL PUMP AND GOVERNOR 

The rear pump and governor (see Fig. 18) are 
mounted on a shaft driven by a bronze skew gear on 
the reverse planet gear carrier. The shaft is split and 

incorporates a spring drive between the steel driven 
gear and the pump gears, to suppress pump noise. 

·R' type and early SJ rear pumps were not fitted with 
a spring drive, the rear pump having a solid drive 

between gears. 
The pump consists of a small gear, meshing with a 

larger annulus gear which itself rotates in the pump 
casing. The inlet and outlet ports are separated by a 
crescent shaped projection of the pump casing which 
also forms a seal between the periphery of both gears. 
Oil is carried in sealed pockets between the gear teeth 
from the inlet to the outlet po1t. 

A flat plate secured by four screws seals the chamber. 
Oil is drawn through an inlet pipe which projects into 
the sump filter and is delivered through a pipe to the 
front servo. 

Fig. 18 Re.ar pump and governor 

1. PISTON-RING TY/>E SEALS 8. DELIVERY PORT 

2. Gt WEIGHT 5. DRIVE VANE 9. INT AKE PIPE 
3. G1 VALVE 6. DRIVING DOG 10. Gl VALVE 

~. DRIVEN GEAR 7, ANNULUS GEAR 11. Gl WEIGHT 
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The governor consists of a small casting bolted to a 
flange which is pinned to the oil pump drive shaft. Oil 
is fed to the casting through a stationary sleeve, which 
is a close fit around three annular grooves, these are 
sea.led from eacl1 other by four piston-ring type seals. 
From the annular grooves the oil flows through 
drillings to ports controlled by two valves and operated 
by governor weights. 

The valves nre balanced by metered oil pressure tend
ing to hold them in, and centrifugal force trying to 
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move them out. Each valve attains equilibrium when 
the centrifugal force equals the pressure holding it in, 
and as one governor weight is heavier than the other, 
the governor delivers two pressures both of which are 
functions of road speed. Oil at these pressures, termed 
GI and 02, flows through drillings in the sleeve to 
pipes leading to the control valve uni t. G 1 pressure 
builds up more quickly with speed than G2 pressure, 
because the GI governor weight is the heavier of the 
two. 
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SECTION 13-CONTROL LINKAGE 

The drive selector lever on the steering column has 
five positions marked 'N', '4', '3', '2' and 'R'. It is 
connected to the gearbox selector lever by a system of 
rods and levers, connected by ball joints and clevis 
pins, as also is the accelerator pedal to the gearbox 
throttle valve. 

As the engine and gearbox unit is flexibly mounted 
a method of preventing relative movement interfering 
with the controls is necessary. 

Various methods are used and are briefly explained 
in the following paragraphs. 

The early 'R' type has a swinging link or trapeze 
secured to the steering column and carries a shaft to 
which both tl1e throttle and selector levers are mounted. 
This swinging link is positioned by the use of two rods 
connecting the selector lever with its intermediate lever. 
Accelerator pedal movement is transferred to the 
engine by means of a cross-shaft mounted on the 
bulkhead. 

Control arrangement for later 'R' type and 'SI' types 
differ from the early model in that the control cross
shaft is not mounted on the bulkhead, but runs through 
the gearbox bell housing. This is fitted on both left and 
right-hand cars and eliminates the swinging link on 
the steering column. 

'S2' and 'S3' cars are again slightly different, right
hand drive cars having the throttle control sh.aft bolted 
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to the underside of the body and the gear selector cross
shaft located on the chassis frame at one side and by a 
swinging link attached to the bell housing bottom cover 
at the other side. 

On left-hand drive cars all the controls are on the 
left-hand side of the car; the swinging link pivots on a 
bracket secured to the frame. Gearbox control levers 
are mounted on concentric control shafts which pass 
through oil seals in the gearbox side cover and through 
a bearing integral with the control valve unit. The levers 
are splined to their respective shafts and can be fitted 
in one position only (see Fig. 53, Chapter 3-0vcr
haul). 

The outer shaft operates the selector valve by means 
of a pin engaging in a groove in the end of the valve. 

Selector positions are determined by a spring loaded 
plunger engaging with notches in a plate which is 
integral with the lever shaft. Projections on the plate 
contact a blade which moves a cam to engage or dis
engage the parking pawl when the selector lever is 
moved into or out of reverse. The blade is spring
loaded to permit the pawl to be held out of engage
ment by the parking blocker piston. 

The lever on the inner shaft varies the throttle valve 
pressure by acting on the stem of the valve, com
pressing the throttle valve spring in the control valve 
unit. 
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SECTION 14- OIL CIRCULATION 

Oil for the fluid coupling, the hydraulic servo system 
and gearbox lubrication is supplied from the sump 
which is filled through a filler neck Qn the dght-hand 
side of the gearbox. The oil is drawn through a gauze 
filter in the sump by the two pumps as previously des
cribed. The flow to tile fluid coupling passes forward 
through the annular space between the front drive 
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shaft and the pump body, into the fluid coupling. When 
the coupling has filled with oil, a relief valve opens to 
permit a flow between the main and intermediate drive 
shafts to lubricate the bearings, and through holes 
drilled in the shafts to lubricate the clutches, gears, 
splines and thrust washers of the rotating assemblies 
(see Fig. 19). 

Ill MAIN PI\ESSURE 

Ill COMPENSATOR PRESSURE 

D GOVERNOR PRESSURE No. 1 

~ GOVERNOR PRESSURE No. l 

1111 SCAVENGE OIL 

Fig. 19 Oil circulation diagram ,,., 

1 CHECK VALVE 
l FRONT PUMP 
3 CLUTCH PISTONS 

-1 OIL OELIVERY SLEEVE 
S REVERSE PISTON 
6 REAR PUMP 
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7 GOVERNOR 
9 GOVERNOR St£EVE 
9 REAR SERVO 

10 Fil TER 
11 CONTROL VALVE UNIT 
12 FRONT SERVO 
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Pipes carry the oil from both pumps to the casing 
of the front servo unit from where it passes through 
drillings in the main casing to the control valve assembly, 
then back to operate the servo pistons. The oil feed to 
the governor is through drillings in the casing; the 
governor pressures pass from the governor sleeve to 
the control valve assembly through the two straight 
oil pipes. 

The annular spaces in the governor sleeve are sealed 
from each other by piston-ring type oil seals. 
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The oil flow from the control valve assembly passes 
through drillings in the main casing to the front and 
rear servo units and to an oil delivery sleeve on the 
intermediate shaft between the front and rear drums. 
This sleeve forms the centre plain bearing and is 
located in the centre web of the main casing by a dowel 
in the bearing cap. Oil passes through the delivery 
sleeve to the front and rear clutches; oil leakage is 
prevented by piston-ring type oil seals. 

The oil to the reverse clutch passes through a pipe 
and drillings in the rear casing. 

) 

J 
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SECTION 1S - CONTROL PRESSURES 

Maio pressure, obtained direct from the two oil 
pumps, is used to operate all the servo pistons ar.d to 
supply oil for conversiO;'l to lower controlling pressures 
by the governor and control valves. 

Compensator pressure is obtained by metering main 
pressure through po11s controlled by a compensator 
valve, spring and auxiliary valve. This pressure is lower 
than pump pressure and is directed to the front and 
rear band servos to increase the holding force as driv
ing torque increases. 

Throttle valve (T.V.) pressure, obtained as already 
,described, acts on the compensator valve to regulate 
the compensator pressure in accordance with throttle 
opening. 

T. V. oil is metered past the T. V. regulator valve to 
act on the shift valves and also to the regulator plugs 
which controls the ports permitting pressure to act on 
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the shift valves. The regulator plugs lock the shirt 
valves in gear after an up or down change and so 
prevent 'hunting'. 

Governor pressure No. I (G lj, obtained by metering 
oil past the valve controlled by the larger governor 
weight, is directed to the 3-4 shift valve, overrun valve 
3-4 overspeed valve, 1-2 shift valve, 2-3 GI plug, 
reverse blocker piston and the 4-3 timing valve i11 the 
front servo. 

The high rate of pressure increase, caused by the 
lirge governor weight, gives accurate control at low 
road speeds. 

Governor pressure No. 2 (G2), obtained by metering 
oil past the valve controlled by a small governor weight, 
is directed to the 2-3 auxiliary valve, the 3-4 overspeed 
valve and the 3-4 governor plug. 

The rate of G2 pressure increase is greatest at high 
road speed, GI pressure having reached its maximum. 
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Fig. 20 Automatic control diagram 
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SECTION 16-VALVE OPERATION 

The position of the shift valves in range four-first 
gear, and the different oil passages used to obtain this 
gear are shown in Figure 20. A detailed descrjption of 
the operation of the valves in selecting each gear is 
described in the following paragraphs. 

FIRST GEAR 

Range 4 part throttle 
When the manual selector is in '4' range pos1t1on, 
oH at main line pressure is allowed to flow directly to 
tlte front servo to apply the front friction band. 

Road speed would be low, therefore governor pres
sure would be low. 

The T valve would be slightly open and conse
quently the throttle valve would be slightly open, 
allowing main pressure to bleed past the throttle valve 
to form T. V. pressure. This pressure is regulated by the 
T.V. regulator valve. 

T.V. pressure lifts the T.V. regulator valve against 
its spring and bleeds past the valve to assist the springs 
in holding closed the shift valves. T.Y. pressure acting 
on the regulator plug assists the pressure control valve 
in regulating the front pump capacity to maintain the 
pump pressure at a controlled amount above T.V. 
pressure. Acting on the compe11Sator valve, T.V. pres
sure moves it against its spring so that it opens to allow 
main oil pressure to bleed past to fonn compensator 
pressure. 

Compensator pressure assists main pressure in the 
front servo in holding the front band 'on'; it also 
assists the rear servo springs to hold the rear band 'on'. 
Compensator pressure also moves the transition valve, 
but this is not important in first gear, as front clutch 
'apply' oil is fed past the compensator valve and this 
is not applied until second gear. Both gear trains are 
then in reduction and the gearbox transmits torque in 
first gear ratio 3·82:1. 
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SECOND GEAR 

Range 4 part throttle 
If the manual selector valve remains in '4' range 
position, main oil pressure would still be fed to the 
front servo 'apply' chambers. However, as will be seen 
later, main pressure is also fed to the front servo 
'release' chambers and acting over the larger area of 
the 'release' pistons, forces main 'apply' oil to exhaust. 

The throttle valve remains slightly open and so the 
throttle pressures remain low. 

When the road speed increases, G l pressure becomes 
important, and GI pressure acting on the 1-2 shift 
valve eventually overcomes the T.V. pressure and 
moves the l-2 shift valve group into the second gear 
position. T. V. pressure on this group is then cut off by 
the 1-2 regulator valve and the existing T. V. oil forced 
to exhaust. 

Compensator oil would remain high enough to keep 
the transition valve open. This was unimpo1tant in 
first gear, but the movement of the 1-2 shift valve 
opens a port which allows main pressure to flow past 
the open transition valve to engage the front clutch 
and to release the front band. 

The rear servo remains appli~d, assisted by com
pensator pressure, therefore the rear gear train will be 
in reduction. As the front gear train would then be in 
direct drive (clutch on, band off), the gearbox trans
mits torque in the ratio 2·63: 1 i.e.-has changed to 
second gear. 

Down-change 
The 2-1 down·change occurs automatically only at 
extremely low road speeds. When G l pressure falls 
below a minimum value the action ofT.V. pressure on 
the 1-2 regulator valve and the action of the coil 
spring on the 1-2 shift valve moves the 1-2 shift valve 
back against the reduced GI pressure and holds the 
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valve group in the first gear position. 
The main pressure reed is then cut off, therefore the 

front clutch is released by its springs and the front 
band is applied by the main pressure feed from the 
manual selector valve. The gearbox thus changes down 
to first gear. 

THIRD GEAR 

Range 4 part throttle 

With the main selector still in '4' range pos1tton, 
main oil will still flow directly to the front servo and 
if band release pressure is exhausted from the servo, 
the front band will be applied. 

With the throttle valve remaining only slightly open, 
throttle and compensator pressures remain low. 

Road speed will increase in second gear, and as a 
result G 1 pressure wilt approach its maximum value 
whilst G2 pressure becomes .more effective. 

When the speed, and thus the governor pressures 
become high enough, the combined action of Tl and 
G2 pressures on the 2- 3 shift valve group overcomes 
the opposing spring and T. V. pressure and the shift 
valve group is forced to move. 

As the 2-3 shirt valve moves, a port is opened which 
allows main pressure to flow past the 3-2 timing valve 
to engage the rear clutch and release the rear friction 
band. 

Main pressure is also tapped from the rear clutch 
line to close the transition valve against compensator 
pressure. 

When the transition valve closes, the port, which 
supplied pressure for front clutch 'apply' and front 
band 'release', is sealed. As a result, the front clutch 
is released by its springs and the front band is applied 
by the main line feed from the manual selector valve. 
The front gear train is the11 in reduction (band on, 
clutch off), and the rear trai.n is in direct drive (band 
off, clutch on). 

The gearbox will therefore transmit torque in the 
ratio l ·45: I, i.e.-has changed to third gear. 

Down-change 

If road speed is allowed to fall, governor pressure 
will decrease accordingly. G2 pressure is particularly 
sensitive to changes in speed. and if it is allowed to 
fall below a minimum value, the combined action of 
coil spring and T.V. pressure will force the 2-3 shift 
valve back into the second gear position. 
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When this occurs, the main pressure potts to the 
transition valve and rear servo release chambers are 
sealed. As compensator pressure forces the traJJSition 
valve open, main pressure flows past it to engage the 
front clutch and release the front band. The gearbox 
then reverts to second gear. 

Note: The 3- 2 timing valve is effective only during 
full throttle down-changes as described on Page 41. 

FOURTH GEAR 

Range 4 part throttle 
The manual selector valve remains in '4' range posi
tion and so main pressure is stiJI fed to the front servo 
'apply' chambers. However, as was seen in second 
gear, main pressure will also be fed to the 'release' 
chambers of the servo, and, acting over the larger piston 
areas, will cause the front band to release. 

Tile throttle valve remains only slightly open and 
so throttle and compensator pressures remain low. 

Due to increasing road speed in third gear, G 1 pres
sure will reach a maximum, and G2 pressure assume 
a greater importance. When sufficie11tly high, the com
bined action of G l and G2 pressures on the 3-4 shift 
valve group overcomes the opposing spring tension and 
T.V. pressure, and the shift group is forced to move. 

As the 3-4 shift valve moves, it opens a port which 
allows main pressure to flow past the closed transition 
valve to engage the front clutch and to release the 
front band. 

The front gear traiJ1 will then be in direct drive 
(clutch on, band off), therefore as the rear train has 
remained in direct drive from third gear, the gearbox 
transmits torque directly, ratio 1 : 1, i.e.-has changed 
to fou11h gear. 

DOlm-change 
When road speed, in fourth gear, is allowed to fall, 
G2 pressure is reduced accordingly. GI pressure is not 
affected until the car speed is considerably reduced. 

When G2 pressure is sufficie11tly low, the combined 
action of T.V. pressure on the 3-4 regulator valve and 
coil spring tension on the 3-4 shift valve forces tl1e 3-4 
shift valve group to move. As soon as the regulator 
valve moves, a port is opened which allows T.V. pres
sure to act directly on the 3-4 shift valve, forcing the 
valve into the third gear position. 

The flow of main pressure past the shift valve is thus 
stopped, removing the pressure from the ~ront clutch 
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and servo. The front clutch is then released by its 
springs and the front servo is applied by main pressure 
from the selector valve. As the rear clutch and band 
remain unaffected, the gearbox reverts to third gear. 

4-3 Timing valve 

To prevent the front band from slipping when high 
torque is transmitted during the 4-3 down-change, the 
4-3 timing valve in the front servo. closes one main 
band 'apply' port and forces band 'apply' oil to meter 
through a restricted by-pass channel. This has the effect 
of delaying front band application until the front 
clutch has released. 

Forced down-change 

A forced down-change can be obtained by fully 
opening the throttle and then exerting slightly greater 
force on the accelerator pedal. This forces the throttle 
valve assembly to the end of its travel where the T 
valve uncovers a port, pennitting oil at main pressure 
to flow through a non-return valve and bleed past the 
T.V. regulator valve to increase T.V. pressure to 
approximately the same value as main pressure, and 
to act in opposition to governor pressures on the lock 

. valves. Oil at main pressure acts on the 2-3 detent plug 
and also passes through a port partially covered by 
the 34 regulator valve which is forced over to cut off 
T.V. pressure and substitute main pressure on the 3-4 
shift valve. the cushion of resistance felt on the 
accelerator pedal is provided by T.V. pressure acting 
on the end of the throttle valve assembly. 

Subsequent valve operation will depend on the road 
speed; if this is below 72 m.p.h. the 3-4 shift valve 
will change down to third gear and maintain it until 
approximately 78 m.p.h. to 80 m.p.h. wl\en an up
change will occur through the action of the overspeed 
valve in increasing the pressure acting on the 3-4 
governor plug. This action is achieved by the increased 
G2 pressure acting 011 the overspeed valve and moving 

41 

Cltnp1er I 

it against its spring to uncover a port which allows GI 
pressure to substitute for G2 pressure and so increase 
the pressure on the 34 governor plug and move the 
34 shift valve assembly over. If the road speed is 
below 38 m.p.h. the 3-2 detent plug is moved against 
its spring pressure towards the 2-3 shift valve and 
uncovers a port which permits main pressure to act on 
the transition valve and the 3-2 timing valve; the 3-2 
detent plug and 2-3 shift valve will then move to 
change down into second gear. 

If below 20 m.p.h. a change to first gear will occur. 
A feature of the 3-2 change is the operation of the 

3-2 timing valve which delays the application of the 
rear band and disengagement of the rear clutch until 
tl1e front clutcl1 is applied. The main pressure acting 
on tl1e end of the 3-2 timing valve moves it to close 
the unrestricted passage; the discharge to exhaust of 
the rear servo must, therefore, pass through the restric
tion, thus delaying rear band application and rear 
clutch release, until movement of the tra11sition valve 
permits main pressure to act on the front servo release 
piston and the front clutch engage piston. This pressure 
is also passed to the 3-2 timing valve to uncover the 
unrestricted passage thus speeding up the final appli· 
cation of the rear band. Up-change to third gear will 
not occur until approximately 35 m.p.h. because of 
main pressure on the 3-2 detent plug instead of T. V. 
pressure acting on the 2-3 shift valve. 

If the road speed is below 20 m.p.h. the 1-2 shift 
valve assembly will operate to change down, and the 
subsequent up-change will occur at a slightly higher 
speed than normal due to pump pressure acting on the 
1-2 detent plug and the higher T.V. pressure acting 
on the 1-2 regulator plug. 

The change points given in tl1e above paragraphs 
are for S3 cars. Earlier models have slightly different 
change points, as does the Bentley Continental range. 
A chart showing the variations between the different 
models is given in 'Chapter 2-Servicing'. 
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SECTION 17 - SELECTOR POSITIONS 

Valve movement in the following selector positions is 
similar in principal to that described in 'Section 16 -
Valve Operation'. 

Range 3 
When range '3' is selected, main pressure is directed 
to the 3-4 shift valve via the 3-4 shuttle valve and the 
3-4 regulator valve plug, where it assists T.V. pressure 
in holding the 3-4 shift valve in the third gear position. 
Main oil pressure is also directed to the 3-4 governor 
plug where it resists governor pressure and prevents 
an up-change to fourth gear except at high speed. 

The up-change to fourth gear requires the operation 
of the overspeed valve. If the car is driven at about 78 
m.p.h. to 80 m.p.h. with full throttle, G2 pressure lifts 
the overspeed valve and substitutes G l pressure for 02 
press!lre, thus increasing the thrust on the 3-4 governor 
plug and forcing the shift valve to change to fourth 
gear. 

The 2-3 valve works in the same way in range '3' as 
in range '4,' (he up and down change points being the 
same in either selector position. 

Range 2 
When range '2' is selected, main pressure is directed 
to oppose governor pressure acting on the 2-3 governor 
plug, Jocking the 2-3 valve group in the low speed 
position to prevent the gearbox from changing up 
beyond second gear. Main pressure is also directed to 
1-2 detent plug, which moves the 1-2 shift valve group, 
against spring and T. V. pressure, to prevent the gear
box changing down to first gear. 

Reverse 
'When the selector lever is moved into the reverse 
position, main pressure is directed to the rear band 
release piston, the compensator valve and the reverse 
cone clutch. It also acts on the reverse plug in the pump 
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pressure control valve and raises main pressure to 
about 195 lb./sq. in. which ensures that the rear clutch 
is engaged quickly and securely. The main pressure 
acting on the compensator valve shuts off compensator 
pressure and this, together with use of a clutch to 
engage Reverse, permits instant change from forward 
to reverse drive and back again when necessary, but a 
safety blocker piston, operated by governor pressure, 
prevents Reverse from being selected at more than 8 
m.p.h. to 10 m.p.h. 

Parking 
When parking the car, the trans1rnss1on can be 
locked by engaging Reverse. This locks the gearbox by 
a spring-loaded pawl which engages with teeth around 
the outer diameter of the reverse annulus gear. The 
parking pawl is disengaged when Neutral is selected 
for the engine to be started. It cannot then be re
engaged when the engine ·is running or when the car 
is moving because, oil pressure from either of the 
pumps, will cause a parking blocker piston to emerge 
and hold the pawl out of engagement. When the pumps 
stop, the main exhaust valve allows the pressure to 
drop immediately, so retracting the blocker piston and 
allowing the parking pawl to engage when Reverse is 
selected. 

Neutral 
When the selector lever is moved into the neutral 
position it disengages the parking pawl; starting the 
engine causes the front pump to build up oil pressure. 
The rear band is released by oil pressures acting on the 
servo spring; the front servo and front clutch remain 
released (no oil pressure) therefore the drive is dis
connected in both front and rear epicyclic units. 

Slight drag on the bands and clutches may transmit 
a small amount of torque through the fluid coupling 
to the road wheels, but this is negligible when the 
bands are thoroughly bedded in. 
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CHAPTER 2 

SERVICING 

SECTION 1-PERIODIC MAINTENANCE 

Careful and regular maintenance is necessary to ensure 
maximum reliability; the table below gives the recom
mended periods. 

Cleanliness is vital, as the smallest pa11icle of dirt in 
the oil may interfere with the correct operation of the 
hydraulic valves in the gearbox. 

It is recommended that all work on the automatic 
gearbox whether it be periodic servicing or the rectifi
cation of a suspected fault, should follow the system
atic procedure outlined below. 

I Check gearbox oil level. 
2 Check for oil leaks. 
3 Lubricate control joints. 
4 Ascertain that the engine is correctly tuned, tl1en 

test change points and for slip and noise. 
If any faults are discovered, further checks may be 

necessary to assist diagnosis. The checks to be made 
will depend on the symptoms but with the majority of 
faults, checks should be made in the following order 

l Check control linkage. 
2 Check oil pressure. 
3 Check band adjustment. 
4 Partially dismantle to isolate faulty unit by air 

pressure check. 
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Warning 
To check the gearbox with the engine running and 
the car stationary, do not move the selector lever from 
Neutral unless the hand brake is fully applied or the 
rear wheels are jacked up clear of the ground. This is 
particularly important if the engine is running faster 
than the correct 'hot' idling r.p.m. Chock the wheels 
and use the foot brake when using high engine r.p.m. 

SERVICING PERIODS 

MAINTENANCE PERIOD 

Check oil level first 3,000 lhen 

Check for leaks first 3,000 then 
Every 6.000 miles 

Lubricate control linkage 

Road test to check gear changes 

Drain transmission and refill with 
new fluid 

Clean oil breather in top of 
dipstick Every 24,000 miles 
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Oil level - To check 

The oil level can be checked accurately only when 
the engine is running and the gearbox has warmed up 
to its correct operating temperature. 

If the oil level is near or below the 'L' mark on the 
dipstick. top-up to the •p mark while the engine is still 
running and check for oil leakage as described under 
'To check for leaks'. 

The following transmission Huids are recommended 
ror topping-up the Rolls-Royce automatic gearbox in 
service and for use when refilling the gearbox in 
accordance with the Service Maintenance Schedules. 

B.P. Energol ATF Type A. 
Castro! Castro! TQ. 
Esso Esso Automatic Transmission 

Fluid. 
Mobil Mobilfluid 200. 
Shell Donax T6. 
Automatic Transmission Fluid WA-389 should be 

considered as an 'initial fill' fluid only and should be 
used in all new and reconditioned gearboxes. 

Quantities of this oil are supplied with. each new or 
reconditioned gearbox supplied by the Rolls-Royce 
Spares Department. At the first oil change (normally 
24.000 miles) any one of the above recommended fluids 
can be used. 

Fig, 21 Checking the oil level 

1 BANC ADJUSTMENT ACCESS PLATE 
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Fig. 22 Selector cross shaft disconnecting points 

1 DISCONNECTING POINTS 

Transmission Fluid WA-389 can be used for top
ping-up and refilling in service but this fluid will be 
available for this purpose only at Rolls-Royce Service 
Stations at Crewe and Willesden. 

The recommended procedure for topping-up is as 
follows 

I Select 'N', ensure that the hand brake is applied, 
then start tile engine and run at idling speed to 
warm up the transmission. 

2 Whilst the transmission is warming up, remove 
the dipstick access cover and thoroughly clean 
around the dipstick. 

3 Remove and clean the dipstick before checking 
the oil level (see Fig. 21 ). 

4 lf topping-up is necessary, pour in the correct oil 
in small quantities checking frequently to ensure 
that the level does not exceed the 'F' mark. 
Overfilling; which may itself result in oil loss 
through the breather due to excessive frothing, 
may also be indicated by a continuous 'patter' 
noise when the car is moving. 

To drain and refill 
Efficient draining of the oil from the fluid coupling 
is assisted by wanning up the gearbox prior to drain
ing. Do not flush the transmission but ensure that it 
has drained thoroughly. 
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Fig. 23 Drain plugs 

1 GEAI\BOX SIJMP DRAIN Pl.VG 
l TOP.US COVER DRAIN PLUG 

Proceed as follows 
I Clean the area around the sump drain plug and 

remove the plug. 
2 Remove the lower bell housiag cover. On right

hand drive cars it would facilitate removal of the 
cover if the control cross-shaft is removed first 
(see Fig. 22 for removal points). Turn the fly
wheel to bring the fluid coupling drain plug to 
the lowest point, remove the plug and drain the 
fluid into a clean container (see Fig. 23). Do not 
use the drained fluid again, but after disposing 
of the fluid examine the residue carefully for 
evidence of gearbox wear, i.e. particles of clutch 
plate lining, servo band lining, white metal and 
bronze bushes and cast iron dust. 

3 Refit both plugs, together with new sealing 
washers; tighten the sump plug to 35 lb.ft. to 
45 lb.ft. and the fluid coupling drain plug to 
6 lb.ft. to 7 lb.ft. When filling, ensure that the 
fluid and containers are scrupulously clean; the 
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POUR IN 11 lMP. PINTS 
WltH ENGINE OFF 

RVN ENGINE tO 
fill FLUID COUPUNG 

TOP UP TO fULL uvn 
WITH ENGINE RUNNING rn, 

Flg. 24 Filling and topping-up with oil 

fluid coupling and sump are filled through the 
same orifice. A new, or overhauled gearbox 
requires 20 Imperial pints or 24 U.S. pints of 
fluid. A gearbox just drained of fluid will require 
approximately! Imperial pint or l U.S. pint less 
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to r<!ach the full mark. FiU up as follows (see 
Fig. 24) 
Remove the dipstick and pour in 12 Imperial 
pints (14 U.S. pints) of fluid . 

2 With the control lever in Neutral and the hand 
brake applied, start the engine and run it at fast 
idle fo r a few minutes. 

3 Stop the engine and add a further 6 Imperial 
pints (7 U.S. pints). 

4 Whilst running the engine at slow idle, check the 
fluid level with the dipstick; if necessary add 
sufficient fluid to bring tlte level to the 'F' mark. 
Do not overfill. 

Ride control oil pump - To prime 
'R' type cars are fitted with a ride control oil pump 
which is driven from the gearbox rear extension. As 
some of the gearbox oil is pumped by the ride control 
pum p into the rear dampers, the ride control oil 
system should always be bled to remove air whenever 
the gearbox has been drained and refilled. To do this 
proceed as follows 

I Jack up the rear wheels. 
2 Remove the blank from the four-way connection 

on the ride control oil delivery pipe (see Fig. 25). 
3 Run the engine at a fast idle speed with the 

selector lever in range '4', or, alternatively, tum 
the rear wheel in a forward direction to prime the 
ride co ntrol pump by forcin g air and oil through 
the open connection. 

Fig. 25 Priming ride conlTol oil pump 

1 BLANKING PLUG 
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Fig. 26 Sources or leakage 
1 FLYWHEEL ~ FRONT PUMP OIL SEAL 
2 DAHPl:R RIVETS 5 TORUS COVER 
3 GEARBOX-TO fRONi PUMP 6 DRAIN PLUG 

JOINT 7 CRANKSHAFT 

4 When all air has been expelled, refit the blank. 
If it is necessary to check the ride control system 

after this operation, fit a pressure gauge in place of the 
blank and run the engine to give a speed of approxi
mately 20 m.p.h. with the selector lever in range '3' 
or '4'. 

The pressure should not be more than 3 lb./sq. in. 
with the ride control in 'soft' or be between 30 lb./ 
sq. in. and 35 Jb./sq. in. with the control in 'hard'. 

Remove the gauge and fi t the blank. 
lf adjustment is necessary, shorten the control rod 

situated near the gearbox to increase the pressure. 
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lf it is suspected that air is still present in the system, 
each rear damper should be bled by removing the 
bleed plug on each damper, then run the engine as 
previously described until all air is expelled. 

and before removal. 
When rebuilding after leakage investigation, use of 

jointing compound should be restricted to a very light 
smear to the threads of setscrews which might allow 
external leakage. Jointing compound should not be 
used internally; if used, it may cause defective gearbox 
operation. 

Finally top-up the gearbox to the 'F' mark. 

To check for leaks 
If the oil level is low at checking periods, check for 
evidence of oil leakage or foaming and loss of fluid 
from the breather in the top of the dipstick (see 
Chapter 3 - Section 15 - Gearbox casing). 

Control joints - To lubricate 
All control joints should be lubricated with grease, 
which should be worked well into the working surface, 
with the fingers. If excessive play in the joints is dis
covered during greasing, tighten the joint taking care 
to avoid upsetting the adjustment. .lf play in the joints 
is excessive it may be necessary to reset the linkage as 
described under 'Controls - To adjust'. 

Possible sources of oil Jeakage are illustrated in 
Figure 26; the action to be taken when leakage is con
firmed is given in the table. 

If the action to be taken requires the removal of the 
gearbox, a road test should be made after topping-up 

OIL LEAKAGE SOURCES 

SOUR.CE ACTION 

Between flywheel and crankshaft flange .. Remove gearbox and flywheel to re-make the joint between lhe flywheel and 
crankshaft. 

Torus cover and flywheel .. .. .. Check that torus cover plug and washer is correctly fitted. Remove gearbox 
and torus cover to re-make joint between torus cover and flywheel. Fit a new 
joint washer. Check torus cover-to-gearbox oil seals and damper rivets. 

Front of transmission - behind bell housing Remove gearbox. Remove front oil pump and re-make joint betwec:;-, front 
pump and gearbox joint by fitting a new joint washer. Check torus cover-to-
gearbox oil seals. 

Oil sump .. .. .. . . .. Check drain plug and washer for correct fitting. Remove sump and re-make 
joint with a new joint washer. 

Side cover .. ·- .. .. . . Check that the pressure line blanking plug and washer is correctly fitted. 
Remove side cover and re-make joint with a new joint wasller ensuring that 
the setscrews are fitted with sealing washers. Check throllle and selector shaft 
oil seals. 

Rear of transmission .. . . .. . . Remove gearbox, examine rear oil seal. Re-make joint between rear extension 
and gearbox joint face by fitting a new joint. Check rear extension plug and 
sealing washer. 

Ride control unit and system if fitted .. Check pipes to rear dampers with engine running and ride control in 'hard'. 
Remove faulty unit or pipe and re-make joint or joints. Fitting instructions 
for the ride control pump are given in Chapter 3. 
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SECTION 2 - TESTING 

There are two tests which can be made in order to 
check the functioning of the automatic gearbox. 

1 A road test is necessary to ensure that the gear 
changes are occurring at the correct road speed 
and engine power. 

2 The second test is to check the operating oil pres
sures to assist diagnosis of a suspected defect. 
This entails the fitting of a gauge to a pressure 
tapping in the gearbox and testing to record the 
operating pressures. 

Change points - To test 

The change points are given in the table in the 
sequence in which the tests should be made. The oil 
level, engine tune and control settings should be correct 
before the test is made, otherwise subsequent analysis 
of the results will be very difficult. 

The point at which the gear change occurs can be 
recognised by a slight change in note of the engine. 
The change should be smooth at low throttle openings 
but may be more noticeable at higher engine torques. 
Slipping can be recognised by a tendency for the engine 
to speed up at the change point on the up-changes, or 
a tendency for the car to lose road speed on the down
changes. 

The speedometer readings at which each change 
point occurs should be recorded, whether correct or 
faulty, and the test continued until all results are 
obtained. The test should not be terminated because 
of a defect unless damage to the transmission can be 
caused by continued running. 

Compare the recorded results with the table of 
change points and, if a defect exists, with the Fault 
Diagnosis Section which gives the action required for 
rectification, on the assumption that oil le\'el, engine 
tune and idling speed are correct. 

Although the symptoms for faulty control settings 
are included in the Fault Diagnosis Section, it will 
simplify diagnosis if they are checked before the road 
test, because many of the possible faults can be caused 
by incorrect control settings. 

The speedometer reading at which the change occurs 
will be dependent on throttle position, increasing pro~ 
gressively from light throttle to the full throttle posi
tion; slight variation from the figures quoted in the table 
is permissible providing the changes are smooth and 
that there are no other symptoms of incorrect operation. 

Change points for Phantom IV and Phantom V cars 
are slightly lower than the figures given for 'S' Series 
cars, whilst Bentley Continental cars have higher 
change points due to a smaller weight on the governor 
G2 valve. 

CHANGE POINTS 
BENTLEY 'R' SERIES AND SILVER DAWN 

RANGE 4 UP-CHANGES (M.P.H.) I DOWN-CHANGES (M.P.H.) 

1-2 2-3 3-4 4-3 3-2 2-1 

Light throttle .. .. .. 5-7 9-12 18-21 Closed throttle .. .. 12-JO 8-5 5-3 

Full throttle .. .. .. 14-16 26-30 55-62 Kick-down .. .. . . 53-48 19-15 8--{i 
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BENTLEY S1 SERlES AND SILVER CLOUD 

RANCE 4 U P-CHANGES (M.P.H.) I DOWN,CHANGES (H.P.H.) 

1- 2 2-3 3-4 4-3 3-2 2-1 

Light throttle .. .. .. 5-8 11- 14 2~24 Closed throttle .. .. 14-11 9- 6 6- 3 

Full throttle .. .. .. 16-18 30-34 63-70 Kick-down .. .. . . 6~55 21- 17 9-7 

BENTLEY S2, S3 SERIES AND SILVER CLOUD II AND Ill 

RANG E -4 UP-CHANGES (H.P. H ,) 
---

1- 2 2-3 3-4 

Light throttle .. .. .. 8- 10 15-16 24-26 

Full throttle .. .. .. 26-27 40--41 7&--80 

Oil pressure tests 
! fa road test is being made to check for a suspected 
defect. or if a defect hns been found on a previous 
mad lest. some of the possible causes listed in the 
Fault Oi.igno5is Section can be eli minated by jacking 
up the rear wheels to check the operating oil pressures. 

Fl1r l his test it is ne~essmy to fit a tachometer for 
dm:king engine r.p.m. also to Ht a pressure gnuge 
( R 5244) to the pressure tapping between the band 
adjusting screws. in such a way that the gauge ciin be 
observed while testi ng (see Fig. 27). 

Oi l pressu re t~sts should be performed in the order 
gi\'en in the table. nfler titting the gauge and tacho
meter and running the engine for a few minutes to 
warm the gearbox oil. 

DOWN-CHANGES (M.P,H,) 

4-3 3-2 2- 1 

Closed throttle .. . . 16-12 10 - 6 7-3 

Kick-down .. .. . . 73-71 38-33 20-17 

Fig. 27 Checking oil pressure 

OIL PRESSURE TESTS 

TEST CONDITION 

.. ;·· I 
TACHOMETER READING OIL PRESSU RE LB,/SQ IN. 

Engine running, car stationary .. .. 450 r.p.m. 75 (min.) 

Engine running, car stationary .. .. 450 r.p.m . 90 (min.) 
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SECTION 3 _,_ FAULT DIAGNOSIS 

Reliable fault diagnosis and rectification necessitates 
following the correct order of servicing and testing, 
recording the results of each test and then consulting 
the following paragraphs. 

The recommended sequence of tests to simplify 
diagnosis of obscure defects is as follows 

I Check oil level and for leaks. 
2 Lubricate and check control linkage. 
3 Fit pressure gauge and carry out road test, 

recording oil pressure and change points; adjust 
bands if necessary. 

The following Fault Diagnosis Table is set out in 
three columns. 

The first column gives the conditions under which 
the fault may occur. 

The second column gives the probable cause of the 
condition in the most likely order of occurrence, 
whilst the third column gives the action to be taken to 
remedy the fa ult. 

In this way it is hoped the reader will be able to pin
point a suspected defect more quickly than hitherto. 

DIAGNOSIS 

CONDITION CAUSE REMEDY 

High upshifts 
I All upshifts .. .. .. I Throttle linkage too long. 1 Adjust throttle linkage. 

2 Governor valves sticking. 2 Remove side cover, parking bracket 
and governor. Che<:k governor valves. 

3 ~roken or sticking governor oil seal 3 Remove side cover and parking 
rings. bracket. Check governor rings. 

Low upshifts 
Adjust throttle linkage. I All upshifts .. .. .. 1 Throllle linkage too short. I 

2 Governor valves sticking. 2 Remove side cover, parking bracket 
and governor. Check governor valves. 

3 Leaking throttle pressure. 3 Remove side cover and control valve 
unit. Overhaul control valve unit. Also 
check regulator plug. 

4 Broken or weak shift valve spring. 4 Remove side cover and control valve 
unit. Check shift valve springs. 
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CONDITI ON 

Misses upshifts 
I No upshfft above Jst .. 

2 Misses 1st and 3rd 

3 Misses 2nd and 4th .. 

Slips during upshifts 
l Slips - fight throttle upshirts 

2 Slips - heavy throttle upshirts 

3 Slips 1-2, 3-4 .. 

DIAGNOSIS-continued 

CAUSE 

J Shift valves sticking. 

2 Governor valves sticking. 

3 Low oil pressure due to oil delivery 
sleeve rings broken or sticking. 

4 Inoperative rear pump due to failure 
of bronze driving gear. 

l Front band incorrectly adjusted. 
2 Broken fron t band. 

3 Front servo rings broken or sticking. 

4 Missing or loose plug in front servo. 

5 Fron t unit locked. 

l E,r.cessive leak from oil delivery sleeve. 

I Throttle linkage incorrectly adjusted. 
2 Bands incorrectly adjusted. 
3 Low oil pressure. 

4 Throttle valve forced out of bore. 

l Throttle linkage incorrectly adjusted. 
2 Bands incorrectly adjusted. 
3 Low oil pressure. 

4 Throttle valve forced out of bore. 

5 Sticking T. V. plug in regulator valve. 

6 Damaged oil seals in regulator valve. 

7 Rear servo rings broken or sticking. 

8 Oil delivery sleeve rings broken or 
sticking. 

9 Clutch plates worn or burned. 

I Low oil pressure due to oil delivery 
sleeve rings broken or sticking. 

2 Front servo rings broken or sticking. 

3 Front unit clutch plates worn or 
burned. 

4 Broken or collapsed oil seal in front 
clutch piston. 
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REMEDY 

I Remove side cover and control valve 
unit. Overhaul control valve unit. 

2 Remove side cover; parking bracket 
and governor. Check governor valves. 

3 Remove sump, side cover and control 
valve unit. Air test oil delivery sleeve 
for excessive leakage. 

4 Remove sump to check. Remove 
gearbox lo overhaul. 

J Remove sump and adjust front band. 
2 Remove gearbox and renew front 

band. 
3 Remove sump, side cover and control 

valve unit. Air test front servo for 
operation and overhaul if necessary. 

4 Remove sump to check then refit and 
tighten plug. 

5 Remove gearboit. Overhaul front unit. 

I Remove sump, side cover and control 
valve unit. Air test oil delivery sleeve 
ror excessive leakage, and check cor
rect fitting of centre bearing cap. 

I Adjust throttle linkage. 
2 Remove sump and adjust bands. 
3 Fit pressure gauge and check oil 

pressure. 
4 Remove side cover and control valve 

unit. Overhaul control valve unit 

I Adjust throttle linkage. 
2 Remove sump and adjust bands. 
3 fit pressure gauge and check oil 

pressure. 
4 Remove side cover and control valve 

unit. Overhaul control valve unit. 
5 Remove regulator valve and check 

T.V. pressu re plug. 
6 Remove regL1lator valve and check 

seals. 
7 Remove sump, side cover and control 

valve unit. Air test rear servo for 
operation and overhaul if necessary. 

8 Remove sump, side cover and control 
valve unit. Air test oil delivery sleeve 
for excessive leakage. 

9 Remove gearbox and overhaul front 
and rear clutchpacks. 

I Remove sump, side cover and control 
valve unit. Air test oil delivery sleeve 
for excessive leakage. 

2 Remove sump1 side cover and control 
valve uni t. Air test front servo for 
correct operation and ovo::rhaul if 
necessary. 

3 Remove gearbox and overhaul front 
clutch pack. 

4 Remove gearboit and overhaul front 
clutch pack. 
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DIAGNOSIS-continued 

CONDITION CAUSE R'EMEPY 
-------------- ----------------- -·- ---------------l 

Slips during upshifts-<'011tin11ed 
4 Slips 2-3 . . . . 

Intermittent slip 
1 All ranges 

Rough changes 
l Rough upshift .. 

2 Rough 3-2 closed throttle down-
shift . . . . . . . . 

3 Rough 4-3 downshift 

4 Rough neutral to drive 

No forced downshift 
1 No. 4-3 forced downshift 

2 No 3-2 forced downshift 

1 Throttle linkage incorrectly adjusted. 
2 Front band incorrectly adjusted. 
3 Restriction or heavy leak in oil circuit. 

4 Sticking control valves. 

5 Rear clutch plates worn or burned. 

I Low oil level. 
2 Incorrect oil pressure. 

3 Intermittent sticking regulator valve. 

I Throttle linkage incorrectly adjusted. 
2 Bands incorrectly adjusted. 
3 Incorrect oil pressure. 

4 Control valves sticking. 

1 Throttle linkage incorrectly adjusted. 
2 Incorrect oil pressure. 

3 Bands incorrectly adjusted. 
4 Excessive oil leak, or broken or stick• 

ing, check valve in rear servo. 
5 Engine revs. too high in closed throtlle 

position. 
6 Control valves sticking. 

I Incorrect oil pressure. 

2 Bands incorrectly adjusted. 
3 Control valves sticking. 

4 Sticking 4-3 timing valve in front 
servo. 

I Engine slow running set too fast in 
closed throttle position. 

2 Bands incorrectly adjusted. 
3 Sticking rear servo apply piston. 

t Throttle linkage incorrectly adjusted. 
2 Control valves sticking. 

3 T. V. pressure plug sticking. 

I Throttle linkage incorrectly adjusted. 
2 Sticking 3-2 timing valve or control 

valves sticking. 
3 T.V. pressure plug sticking. 
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l Adjust throttle linkage. 
2 Remove sump and adjust front band. 
3 Remove sump, side cover and control 

valve unit. Air test oilways to check 
front servo, rear servo and rear clutch. 
Check for sticking 4-3 timing valve in 
front servo. 

4 Remove side cover and control valve 
unit. Overhaul control valve unit. 

5 Remove gearbox and overhaul rear 
clutch pack. 

1 Check oil level and top-up as required. 
2 Fit pressure gauge and check oil pres

sure. 
3 Remove regulator valve and check for 

freedom of movement. 

J Adjust throttle linkage. 
2 Remove sump and adjust bands. 
3 Fit pressure gauge and cneck oil 

pressure. 
4 Remove side cover and control valve 

unit. Overhaul control valve unit. 

I Adjust throttle linkage. 
2 Fit pressure gauge and check oil 

pressure. 
3 Remove sump and adjust bands. 
4 Remove sump and servos. Overhaul 

rear servo. 
5 Adjust correctly the engine slow run· 

ning speed. 
6 Remove side cover and control valve 

unit. Overhaul control valve unit. 

I Fit pressure gauge and check oil 
pressure. 

2 Remove sump and adjust bands. 
3 Remove side cover and control valve 

unit. Overhaul control valve unit. 
4 Remove sump and servos. Check. 

timing valve. 

l Correctly adjust the engine slow run· 
ning speed. 

2 Remove sump and adjust bands. 
3 Remove sump, side cover and control 

valve unit. Air test rear servo and, if 
necessary, remove rear servo to over
haul. 

1 Adjust throttle linkage. 
2 Remove side cover and control valve 

unit. Overhaul control valve unil. 
3 Remove regulator valve and check 

T.V. pressure plug. 

l Adjust throttle linkage. 
2 Remove side cover and control valve 

unit. Overhaul control valve unit 
3 Remove regulator valve and check 

T. V. pressure plug. 
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CONDITION 

Reverse malfunction 
I Slips in reverse 

2 Locks in reverse 

3 Jumps out or reverse . . 

4 Cannot select reverse .. 

5 Will go into reverse above 8-10 
m.p.h. .. .. .. .. 

6 Clashes when 
reverse .. 

changing to 

7 No forward drive after chang-
ing from reverse . . . . 

8 fnoperative parking brake 

Car fails to move 
I No drive 

D (AG NOSIS-continued 

CAUSE 

I Low oil pressure. 

2 Damaged rev.::rse piston oil seal. 

3 Reverse piston supply restricted or 
leaking. 

4 Fronl band incorrectly adjusted. 
5 Stationary cone key missing. 

I Reverse piston sticking or reverse cone 
sticking to stationary cone. 

2 Reverse parking pawl incorrectly 
fitted. 

J Selector lever incorrectly adjusted. 
2 Locking pawl in selector lever badly 

worn. 
3 Parking brake lever return spring is 

too strong. 

I Selector linkage incorrectly adjusted. 
2 Reverse blocker piston sticking out. 

3 GI valve sticking out allowing GI oil 
to ho Id reverse blocker piston out. 

4 Link pin connecting gear lever to 
operating tube on st~ring column in 
misplaced position. 

I Reverse blocker piston sticking in. 

I Reverse blocker piston Slicking in. 

2 Incorrectly fitted parking pawl. 

I Reverse piston sticking or reverse cone 
sticking to si;,.tionary cone. 

I Parking blocker piston sticking out or 
parking pawl binding. 

I Selector linkage incorrectly adjusted. 
2 No oil pressure. 

3 Low oil level. 

4 Manual control operating pin not en
gaged with manual control valve. 

S Regulator valve sticking. 

: 

REMEDY 

J Fit pressure gauge and check oil 
pressure. 

2 Remove gearbox and check reverse 
piston oil seal in rear extension. 

3 Remove side cover and check reverse 
feed pipe for correct fitting or obstruc
tion. 

4 Remove sump and adjust rront band. 
5 Remove gearbox and check rear exten

sion to see if cone key is locating 
stationary cone. 

1 Try to free clutch by burnishing as 
described in Chapter 2- Reverse 
epicyclic unit. If this foils, remove 
gearbox and check piston in rear 
extension. 

2 Remove side cover and check for 
correct operation of parking pawl. 

I Adjust selector controls. 
2 Remove selector controls from steer

ing column and overhaul controls. 
3 Remove side cover. Check that the 

gear selector lever will remain in 
reverse notch; if not, check parking 
brake lever reh1rn spring, also detent 
plunger spring. 

I Adju!t selector linkage. 
2 Remove side cover and i,arking 

bracket. Check reverse blockcl' piston. 
3 Remove side cover, parking bracket 

and governor. Check GI valve. 
4 Remove selector controls on steering 

column and overhaul controls. 

I Remove side cover and . parking 
bracket. Check reverse blocker piston. 

I .Remove side cover and parking 
bracket. Check reverse blocker pilton. 

2 Remove side cover and check parking 
pawl for correct operation. 

I Try to free clutch by b\lrnishing as 
described in Chapter 2 - Reverse 
epicyclic unit. If this fails. remove 
gearbox and check reverse piston and 
cone in rear extension. 

I Remove side cover and parking 
bracket. Check parking blocker piston 
and parking pawl. 

I Adjust selector linkage. 
2 Fit pressure gauge to check then 

measure oil level, also check for 
excessive leaks. 

3 Check oil level and top.up as required, 
also check for excessive leaks. 

4 Remove side cover and check opera
tion of manual control valve. 

5 Remove regulator valve and check for 
freedom of movement. 
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DIAGNOSIS-continued 

CONDITION C:AUSE REMEDY 

Cnr fails to move-co111i1111ed 
2 No drive when engine is first I Low oil pressure. I Fit pressure gauge and check oil 

started .. .. .. . . pressure . 
2 Badly leaking torus check valve. 2 This will be revealed by an abnormally 

high oil level in the gearbox due lo the 
check valve failing to hold oil in the 
torus assembly. Jn such a case, remove 
gearbox and overhaul check valve in 
driven torus. 

3 Reverse piston sticking or reverse cone 3 Try to free 1he reverse clutch by bum-
sticking to stationary cone. ishing as described in Chapter 2 -

Reverse epicyclic unit. Jr this fails, 
remove the gearbox and check reverse 
piston and cone in rear extension. 

OIL PRESSURE DIAGNOSIS 

It will be seen by reading tbe Fault Diagnosis Table 
that a considerable number of defects can be caused 
if oil pressure is too high or too Low. 

The following list of causes of high and low oil pres
sure is useful when used in conjunction with the fault 
diagnosis table. 

Low oil pressure 
I Oil level low. 
2 Boost plug sticking. 
3 Pressure regulator or spring defects 

S7 

4 Blocked filter. 
5 Oil foaming or air locks. 

6 Internal leaks. 
7 Pump slide sticking. 

High oil pressure 
I Pressure regulator valve sticking. 
2 Boost plug sticking. 
3 Pump relief valve sticking. 
4 Blocked oil passages. 
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SECTION 4 - CONTROL LINKAGE 

It is recommended that the control linkage be 
checked before road testing the car to investigate a 
suspected defect, but if the symptoms exhibited on road 
test are shown by fault diagnosis to be attributable to 
control linkage another check should be made before 
proceeding any further. 

Shortening the T. V. rod or screwing in the T. V. 
adjusting screw (if fitted) may correct such defects as 
a high up-change and rough up and down-changes. 
Lengthening the rod or screwing out the T. V. adjusting 
screw may correct such defects as low heavy throttle 
up-changes, slipping or incorrect 'kick-down'. Sticking 
throttle linkage will give inconsistant oil pressure and 
may cause a rough down-change when the car is slow
ing to a halt. 

Selector linkage should be checked by disconnecting 
the selector rod on the side oft he gearbox and checking 
the lever through its full range. The lever should click 
into each of its five positions. If the linkage is correctly 
adjusted it should be possible, with the steering column 
lever in the appropriate position, to connect the rod 
without springing the lever from any of its notches. 

lf necessary, adjust the controls to obtain the correct 
changes following the procedure given under 'Controls 
-To adjust'. lf a fault still persists after road test, refer 
to the Fault Diagnosis Table for the next check. 

Contro[s - To adjust 
S2 and S3 cars 
The following paragraphs explain the correct method 
of adjusting the throttle and selector controls on 
both R.H. and L.H. cars, commencing with throttle 
controls. 
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On right-hand dri've cars, drive the car onto a ramp 
or over an inspection pit, then disconnect the T. V. rod 
at the gearbox end by removing the split pin and clevis 
pin (see (2} in Figure 28). 

Ensure that the choke is in the 'Off' position and 
that the 'fast-idle' cam is out of action. 

Remove the split T. V. lever (I) by slackening the 
2 B.A. pinch bolt. Slacken the lock-nut on the 2 B.A. 
adjusting screw so that it lies approximately half-way 
through the lever (early 'S2' and Silver Cloud ll cars 
were not .fitted with a split T. V: lever). 

Tighten the lock-nut and refit the lever to the gear
box. 

Detach rod (3) by removing the pinch bolts and b.all 
joint adjusting screws. Check the distance between the 
ball joint centres as indicated in Figure 28. This should 
be approximately 6·200 in. 

Slacken the clamp holes on the carbmetter levers (7) 
and the throttle stop Jock-nut. Screw out the throttle 
stop screw slowly until the joint (6) begins to toggle 
over. Screw in the throttJe stop screw one full turn and 
Jock the lock-nut. 

Refit rod (3); there should be a minimum clearance 
in the ball joints without being tight. 

Slacken the cJamp bolt (5) on the manifold shaft and 
insert a 0·3125 in. distance piece between the boom
erang lever and the bell housing as indicated in 
Figure 28. If no assistance is available to hold this in 
position it may be secured with adhesive tape. 

Hold the throttle stop lever (7) against the throttle 
stop screw, ensure that there is approximately 0·020 in. 
end float in shaft (4), then push the two levers towards 
each other; tighten the clamp bolt. 
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11·741 cm. 
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Fig. 28 Throttle and T.V. control linkage -R.H. drive cars 
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Remove the 0·3125 in. distance piece; check that the 
boomerang lever does not foul the bell housing when 
it is released. If this does occur, the size of the distance 
piece must be increased. 

Adjust the T.V. rod (2) so that when the clevis pin 
is inserted into the hole in the split lever, the lever will 
be held forward to the limit of its travel. Lengthen 
rod (2) by two full turns of the jaw, then tighten the 
lock-nut. 

It will then be necessary to synchronise the car
buretters (see T.S.0. 729 Section K4). 

Before fitting the dashpots check that the butterflies 
are opening fully by depressing the accelerator pedal 
onto the full throttle stop. 

lf the butterflies do not open fully, screw down the 
full throttle stop (8) or shorten the rod (9). This is 
dependent upon the position of the accelerator pedal 
and the customer's requirements. 

If rod (9) is shortened, the pedal will be higher in 
the throttle closed position. 

If the throttles open too wide, reverse the two adjust
ments. 

Check throughout that the split pin, lock-nuts and 
pinch bolts are fitted then road test the car. 

On left-hand drive cars, first drive the car onto a 
ramp or over an inspection pit, then disconnect the 
T.V. rod (2) (see Fig. 29) at the gearbox end by remov
ing the split pin and clevis pin. 

Ensure that the choke is in the 'Off' position and 
the 'fast-idle' cam out of action. 

Remove the split T. V. lever ( I) by slackening the 
2 B.A. pinch bolt. Slacken the lock-nut on the 2 B.A. 
adjusting screw and adjust the screw so that it lies 
approximately half-way through the lever. Lock the 
2 B.A. nut. Refit the lever to the gearbox. (The split 
T. V. lever is not fitted to early 'S' Series cars). 

Detach rod (3) by removing the pinch bolts and ball 
joints adjusting screws. Check the distance between the 
centres as indicated in Figure 29. This should be 
approximately 6·200 in. 

Slacken the clamp bolts on the carburetter levers 
(7), and the throttle stop lock-nut. Screw out the 
throttle stop screw slowly until the joint (6) begins to 
toggle over. Screw in the stop screw one full turn and 
lock the lock-nut. 

Refit rod (3) ensuring that the clearance in the ball 
joints is at a minimum, but that the joints are not 
tight. 
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Slacken the clamp bolt on lever {5) on the manifold 
shaft and insert a 0·250 in. distance piece between 
lever (11) and the steady bracket boss ( I 0) as indicated 
in Figure 29. lf no assistance is available to hold this 
in position it may be secured with adhesive tape. 

Hold the throttle stop lever (7) against the throttle 
stop screw, ensure that there is 0·020 in. end float in 
shaft (4), then push the two levers toward each other 
and tighten the clamp bolt. Remove the 0·250 in. 
distance piece. 

Adjust rod (2) so that when the clevis pin is inserted 
into the hole in the split T. V. lever, the lever will be 
held forward to the limit of its travel. Lengthen rod 
(2) by two full turns of the jaw and tighten the lock-nut. 

It will then be necessary to synchronise the car
buretters (see T.S.D. 729 Section K4). 

Before fitting the dashpots, check that the butter
flies open fully, by depressing the accelerator pedal onto 
the full throttle stop. 

lf the butterflies do not open fully, screw down the 
full throttle stop (8) or short.en rod (9). This is depend
ent upon the position of the accelerator pedal and the 
customer's requirements. Shortening rod (9) will raise 
the accelerator pedal; if the stop (8) is screwed in, the 
pedal will be lower in the full throttle position. If the 
throttles open past full throttle, reverse the two adjust
ments. 

Check throughout that all split pins, lock-nuts and 
pinch bolts are fitted then test the car on the road fo.1 
correct gear changes and 'kick-down'. 

Final adjustment-Split T.V. lever 
Gear change adjustments should be made on the 
split T.V. lever. 

If the changes are too 'jerky' and 'hang-on' screw 
out the adjusting screw. 

If the changes are 'slippy' and too close together 
screw in the adjusting screw. 

Tighten the adjusting screw after each adjustment. 
'Kick-down' adjustments should be made on the 

accelerator pedal stop. 
lf 'kick-down' is too easy raise the throttle stop. 
If 'kick-down' is too difficult or unobtainable screw 

in the throttle stop. 

Final adjustment- Plain T.V. lever 
Gear change adjustments should be made on rod (2). 

ff the changes are too 'jerky' and 'hang-on' shorten 
rod (2). 
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Fig. 29 Throttle and T. V. control linkage - L .H. drive cars .,., 
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If the changes are 'slippy' and too close together 
lengthen rod (2). 

'Kick-down' - Fixed throttle stop 
'Kick~own' adjustments should be made on rod (9). 

If 'kick-down' is too easy lengthen rod (9). 
If 'kick-down' is .too difficult or unobtainable 

shorten rod (9). 
Selector control setting is comparativeJy simple and 

one rod only need be adjusted. 
Set the selector lever, mounted on the steering 

column, to its Neutral position. Ensure that the selec
tor lever on the gearbox is in its most forward position, 
the!\ check that slight 'sponge' exists on either side of 
the Neutral stop position of the lever on the steering 
column. 

On right-hand drive carst if the selector lever on the 
column is hard against the top of its stop in the Neutral 
position, adjust the control rods as follows 

Slacken the lock-nut fitted to either side of the ball 
socket on the end of the rod, between the cross-shaft 
lever and the fulcrum lever; unscrew the ball joint 
adjusting screw and disconnect the socket from the ball 
end. Lengthen the control rod by unscrewing the socket 
until the correct adjustment is obtained. Assemble the 
joint and tighten the lock-nuts; the joint must be free 
but without excessive movement. 

After connecting the controls, check that there is 
slight 'sponge' on either side of each position of the 
selector lever mounted on the steering column. 

Chapter 2 

On left-hand drive cars, if the selector lever on the 
steering column is hard against the top of its stQp in 
the Neutral position, adjust the control rods as follows 

Slacken the lock-nut fitted to either side of the ball 
socket on the end of the rod between the selector lever 
on the side of the gearbox and the fulcrum lever. 
Unscrew the ball joint adjusting screw and disconnect 
the socket from the ball end. Shorten the control rod 
by screwing the ball socket up the rod until the correct 
adjustment is obtained. Finally, re-assemble the ball 
joint and tighten the lock-nuts; ensure that the joint is 
free but without excessive movement. 

After connecting the controls, check that there is 
slight 'sponge' on either side of each position of the 
selector lever mounted on the steering column. 

It may be necessary, after setting the selector con
trols, to reset the starter and reverse light micro 
switches. 

The setting instructions are the same for R.H. and 
L.H. drive cars. 

Micro"switches-To set 
Reverse and Neutral 
Move the selector lever on the steering column into 
the Neutral position. Set the starter switch so that, 
with the peg on the gear change operating lever touch
ing the starter switch button, the starter switch is heard 
to actuate. Move the switch approximately 0·030 in. 
nearer to the operating peg and secure it in this posi
tion. 

Fig. 30 Throttle and T.V. control linkage-early Sl cars 
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To set the reversing light switch, move the selector 
lever on the steering column into the Reverse position. 
Set the reversing light switch so that, with the peg on 
the gear change operating lever touching the reversing 
light switch button, the switch is heard to actuate. 
Move the switch approximately 0·030 in. nearer to the 
operating peg and secure it in this position. 

Controls-To adjust 
Sl cars 

011 early Sl cars, disconnect rods (A) and (8) (see 
Fig. 30). 

With the lever (F) held forward to the limit of its 
travel check the distance between the rear face of the 
gearbox and the centre of the hole in lever (f); this 
should be 8·375 in.--0·060 in. lf necessary, remove the 
lever and bend it to suit. 

Ensure that the choke is in the 'Off' position and 
the fast idle cam out of action. Adjust rod (C) so that 
the lever (L) hangs vertically or just rearward of the 
vertical position. lt is sufficient to ascertain the posi
tion of this lever by eye. 

TIE ROD FOR L.H. 
GEAI\ CHANGE LINKAGE 

With lever (F) held forward to the limit of its travel, 
adjust rod (8) until it will just fit the hole in lever (G) 
then lengthen rod (B) by l! turns of the jaw. 

Adjust the pedal of left- or right-hand drive cars as 
follows 

On right-hand drive cars, adjust rod (A) so that in 
the full throttle position the accelerator pedal will just 
make contact with the pedal stop. Check that lever 
(K) is clear of the toe board in the closed throttle posi
tion. 

On left-hand drive cars, select one of the three holes 
in lever (K) which will give the nearest approximation 
to the 0·375 in. clearance as shown in Figure 31. Con
nect rod (A) in the selected hole and adjust to give the 
l · 750 in. dimension shown in Figure 31 in the throttle 
closed position. Adjust the pedal 'on-stop' so that at 
full throttle the pedal just makes contact with it. 

When the controls have been set initially it will be 
necessary to test the car on the road. 

On late St cars (see Fig. 32), to set the controls, 
follow the instructions given in the first four para. 
graphs of 'Controls - To adjust,' on early 'Sl ' and 

PEOAL LEVER 'K' 

BLANKING PLATE 

SELECT THE HOLE WHICH GIVES 
THE NEAREST APPROXIMATION 
TO THE ·375 CLEARANCE 

1•7SO 

Fig. 31 T.V. linkage - Sl cars 
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Fig. 32 Throttle and T. V. control linkage - late Sl cars 

Silver Cloud cars, then adjust the pedals of left- or 

right-hand drive cars as follows. 

On right-hand drive cars, hold the lever (T) in con
tact with the 'on-stop' (R) (carburetters in the full 
throttle position) and with the accelerator pedal in 
contact with the 'on-stop' (S), adjust rod (A) so that 
it will just fit the hole in the pedal lever. Lengthen rod 
(A) by 0·250 in. (8 turns of the jaw). 

On left-hand drive cars, select one of the three holes 
jn lever (K), to give the nearest approximation to the 
0·375 in. dimension, as shown in Figure 3l. Connect 
rod (A) using the selected hole, then adjust to give the 
l · 750 in. dimension as shown in Figure 31. With the 
throttles closed, adjust the pedal 'on-stop' (S) so that 
the pedal will just make con tact with it at the same time 
as lever (T) contacts the 'on-stop'. Raise the pedal 
'on-stop' (S) by 2! turns. 

When the controls have been set initially it will be 
necessary to test the car on the road. 

Final adjustment 
Gear change adjustments should be made: on rod (B). 
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lf the gear changes are 'jerky' and 'hang on' shorten 
rod (B). 

If the gear changes are slippy and too close together 
lengthen rod (B). 

'Kick-down' adjustment 
R.H. drive cars 
'Kick-down' adjustments should be made on rod (A). 

If the 'kick-down' is too easy lengthen rod (A}. 
lf the 'kick-down' is too difficult or unobtainable 

shorten rod (A). 

'Kick-down' adjustment 
L.H. drive cars 
'Kick-down' adjustments should be made on throttle 
stop (S). 

If the 'kick-down' is too easy raise stop (S). 
If the 'kick-down' is too difficult or unobtainable 

lower stop (S). 

Selector controls 
If necessary, adjust the gearbox selector controls, 
Neutral and Reverse micro-switches in a similar man
ner to that described in 'Controls - To adjust', 'S2' 
and 'SJ' and Silver Cloud 11 and lU cars. 
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Fig. 33 T.V. and selector·cont?ols (1952 ca1'1i) 
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Controls - To adjust 
'R' Series 1952 cars 

To adjust the selector control setting disconnect the 
accelerator to cross-shaft control rod (!) at its upper 
end (see Fig. 33). Select range •3• and adjust the two 
parallel rods {9) to bring the swinging link to a position 
at right angles to the steering column; these rods must 
be maintained at equal lengths. If ·necessary, adjust 
rod (8) to maintain the steering column control in its 
central position in the quadrant (range '3'). This com
pletes the selector ~ink setting. 

To adjust the throttle valve controls adjust rod (7) to 
the same length as rods (9). Hold the T. V. lever onto 
its forward stop, then adjust rod (2) to position the 
lever on the right-hand end of the cross-shaft, 1-750 in. 
from the bulkhead; this should be measured at right 
angles from the bulkhead to the clevis pin centre. It 
may be necessary to slacken the pinch bolt (6) on the 
outer end of the countershaft to permit this adjust
ment. 

If necessary, adjust rod (3) to 2·875 in. between clevis 
pin centres then check rod {4) and, if necessary. adjust 
to 4·500 in. between ball joint centres. 

Adjust rod (5} to bring the cross-shaft lever approxi
mately 2° below the horizontal to maintain the throttle 
fully closed and the T. V. lever against its forward stop. 
The slackened pinch bolt will allow the shaft to turn 
inside the lever to obtain these positions. Tighten 
pinch bolt (6) and move the linkage to the throttle open 
position. The T.V. lever should reach its rearward stop 
when the throttles touch their open stop. 

Finally, connect rod (I), adjusting its length to 
slightly depress the accelerator pedal. Set the accelera
tor pedal maximum stop to contact the pedal in the 
full throttle position. If necessary, set the Neutral and 
Reverse micro-switches as previously explained. 

Final adjustment 
Gear change adjustments should be made on rod (7). 

Jf the ·gear changes are 'jerky' and 'hang-on', 
shorten rod (7). 

If the gear changes ore 'slippy' and too close 
together, lengthen rod (7). 
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'Kick-down' adjustment 
R.H. drive cars 
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'Kick-downJ adjustments should be made on rod (I). 

If the 'kick-down' is too easy, lengthen rod (I). 

If the 'kick-down' is too difficult or unobtainable, 
shorten rod (I). 

'Kiele-down' adjustment 
L.H. drive cars 
'Kick-down' adjustments should be made on the 
accelerator full throttle stop. 

If the 'kick-down' is too easy, raise the stop. 

If the •kick-down' is too difficult or unobtainable, 
lower the stop. 

Controls - To adjust 
'R' Series 1953 cars 

On right-hand drive cars, disconnect the accelerator 
to bulkhead lever (5) (see Fig. 34 R.H. drive). 

Adjust rod (4) to set the bulkhead lever 15° to 20° 
below horizontal then, with the throttle stop screw out 
of action, adjust rod (3) so that the carburetter lever is 
held against the closed stop. 

The rearward edge of lever (2) should then be 
approximately vertical and the long lever on the other 
end of the cross.shaft should be at an angle which 
holds its connecting rod clear of the anti-toggle pin 
on the lever. 

Adjust rod (l) so that the T. V. lever is held against 
its stop. 

Move the controls from the throttle open to throttle 
closed position. If the limits of travel are not coincident 
with both throttle and T. V. stops, lengthen the rod 
connected to the lever which fails to reach its open 
stop, or, shorten the rod connected to the lever which 
fails to reach its closed stop. 

To increase the movement of the T. V. lever relative 
to the carburetter throttle lever, shorten rods (I) and 
(3). Lengthening the rods will decrease the movement. 

Adjust rod (5) to a length which permits the stop 
under the pedal head to just clear the toe board in the 
full throttle position. This should give clearance of 
0·375 in. between the pedal lever and the toe board 
in the throttle closed position. lf pedal travel is insuffi
cient to allow this, remove a rubber stop from beneath 
the pedal and re-adjust the rod. 
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On left-hand drive cars, C:isconnect rod (1) (see Fig. 
34 L.H. drive). 

Adjust rods (3) and (5) so that, with the throttle 
closed stop screw out of action, the carburetter throttle 
lever is held against the closed throttle stop and the 
T.V. lever is near, or up against its stop. The rearward 
edge of lever (2) _should be approximately vertical 
whilst the long lever at the other end of the cross-shaft 
should be at an angle which holds its connecting rod 
clear of the anti-toggle pin on the lever. 

If the rods need to be re-adjusted to enable a lever 
to reach a stop or if the T. V. lever· travel needs increas
ing or decreasing relative to the carburetter lever, 
proceed as described for right-hand drive cars. 

Adjust rod ( I) so that, when coupled to the lowest 
of the three holes in the accelerator pedal lever, the 
arm clears the adjacent setscrew by at least 0·375 in. 
when in the throttle closed position. After adjusting 
the engine idling speed to 375 r.p.m. set the full throttle 
pedal stop to give a small pedal clearance in the full 
throttle position. 

Final adjustment 
Gear change adjustments should be made as follows 

On right-hand drive cars, if the gear changes are 
'jerky' and 'hang-on' shorten rod (1). 

lf the gear changes are 'slippy' and too close 
together, lengthen rod (I). 

On left-hand drive cars, alter rod (5) if the conditions 
are similar. 

'Kicl<-down• adjustment 
R.H. driYe cars 
'Kick-down' adjustments should be made 011 rod (5). 

lf the 'kick-down' is too easy, lengthen rod (5). 
If the 'kick-down' is too difficult or unobtainable, 

shorten rod (5). 
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'Kick-down, adjustment 
L.H. drive cars 
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'Kick-down' adjustments should be made on throttle 
stop (4). 

If the 'kick-down' is too easy raise the stop. 

If the 'kick-down' is too difficult or unobtainable, 
lower the stop. 

Selector controls - To set 
The notches in the gearbox detent control lever 
should retain the controls in each selected position, 
the quadrant lever being just clear of the Neutral and 
gate stops in positions '4' and '3' respectively. If the 
selector lever vibrates during running it is permissible 
to spring it slightly towards the Neutral stop in range 
'4' position. 

On left-hand drive cars the setting of the intermdiate 
linkage is controlled by the length of rod (A) and 
should be l 7·750 in. between ball and pin centres. 

On right-hand drive cars rod (A) should be adjusted 
so that the lever on the right-hand side of the cross
shaft projects 0·500 in. below the )eve! of the chassis 
frame with the selector in Neutral. 

When the intermediate linkage is correct it should 
be necessary only to adjust the length of rod (B) to 
re-set the position of the selector lever relative to the 
gearbox leYer on both left- and right-hand drive cars. 
lf there is any tendency for the selector lever to vibrate 
when in range '4', lengthen the rod by one or two half 
turns as necessary. 

If necessary, set the Neutral and Reverse micro
switches as explained earlier. 
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SECTION S -AIR PRESSURE CHECK AND INVESTIGATION 

The air pressure test assists diagnosis by indicating 
which unit is exhibiting excessive oil leakage and in 
some cases can be used to check unit functioning. The 
tests can only be made after removal of the gearbox 
sump, side cover and control valve unit, which should 
follow investigation of the possible causes listed in 
the fault Diagnosis Section. 

Removal of the control valve uoit and reverse clutch 
oil pipe reveals the oil passages to which the air pres
sure should be applied. Using the tool (J-4353-l) con
nected to a compressed air supply of approximately 
80 lb./sq. in. apply air pressure to the oil passages 
rererring to Figure 35 for identification of the oil pas
sages. Excess oil should be blown out into a cloth 
before close examination. 

Front servo 
The front servo will apply the front band when air 
pressure is applied to the front band apply passage. 
Small air leaks are permissible only - through the 
servo to casing joint face - from the 4-3 timing valve 
exha1ist hole - and from the front band release pas"7 
sage; no other leaks are permissible. Excessive leakage 
from the front band apply passage or from the com
pensator passage may cause slipping on 2-3 up-change 
or when starti ng from rest. 

As the front servo is returned by spring pressure to 
the released position, application of air pressure to the 
front band release passage will not actuate the servo or 
band, but it will indicate excessive leakage. Slight leak
age past the piston ring gaps is permissible. Excessive 
leakage will cause slipping on 3-4 up.change and if it 
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is very excessive will cause missing of second and 
fourth gears. On early servos a sticking quick-release 
valve may cause slipping in range '3'. 

Air pressure applied to the GI to 4-3 timing valve 
passage should give slight leakage only from the front 
band apply passage. 1f the valve is sticking, slipping 
may occur on the 2-3 up-change. 4-3 down-change, 
or intermittently in all ranges. In some instances u 
rough 4-3 down-change may occur. 

Rear servo 
The rear servo will actuate the rear band when air 
pressure is applied intermittently to the rear band 
release passage. Air will escape through the piston ring 
gaps but leakage should not be sufficient to impair 
operation. A small amount of air may escape from the 
compensator passage and from the servo to casing face 
joint but there should be no othel' leakage. Excessive 
leakage will cause slipping on 2-3 up-change or a 
rough 3-2 closed-thrott le down-change. 

When air pressure is directed into the compensator 
passage a feed into both front and rear servos, tending 
to tighten the bands, should be indicated by slight 
leakage past the piston ring gaps of both servos. Exces
sive leakage will cause slipping on heavy throttle 11p
changes. 

Other possible rear servo defects are faulty restrictor 
valve, exhaust valve sticking open or servo piston 
sticking when applying; these cannot be diagnosed by 
the afr pressure check but will give such incorrect 
operation as rough '3-2 closed-throttle down-change, 
or slow band apply when selecting drive from Neutral. 
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Front epicyclic unit 
The front unit contains the front clutch which can 
be felt or heard to operate when air pressure is applied 
intermittently to the front clutch apply passage. 
Excessive air leakage will indicate either fau lty clutch 
piston seals, or a faulty oil delivery sleeve; the latter 
can be checked more accurntely by removing the servos 
l.o enable a closer inspection of the source of leakage. 
Leakage from the oil delivery sleeve may affect front 
or rear unit operation, or both. 

It may be possible to rectify leakage from the oil 
delivery sleeve if it is due to loose bearing cap set-

screws or bad fitting of the cap to the sleeve, but any 
other fault will require removal of the gearbox to 
permit removal and investigation of the front unit or 
oil delivery sleeve. 

A sufficient loss of oil pressure or any othec fault 
which causes the clutch to slip will cause slipping on 
1- 2 and 3-4 up-changes; if very e,;cessive, second and 
fourth gears will be missed . 

A locked front unit due to fa ulty gears will prevent 
a forced 4-3 down-change and missing of first and 
thi rd gears; this will not be shown up by the air pres
sure check. 

Fig. JS Oil passage identification 

1 II.EAR BAND RElEASE 
2 COMPENSATOR OIL 
3 G1 TO ~-3 TIMING VALVE 
4 FRONT BAND APPL T 
S MAIN LINE PRESSU RE 

6 FRONT BAND RELEASE 
7 T.V. OIL TO REGULATOR 
8 1-2 OIL TO REAR SERVO 
~ EXHAUST 
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10 PRESSURE GAUGE BLANK 
11 FRONT CLUTCH APPLY 
12 REAR CLUTCH APPLY 
13 EXHAUST 
1-1 REVERSE CLUTCH APPLY 

) 
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Rear epicyclic unit 
The rear unit and its clutch can be checked in the 
same way as the front clutch by applying air pressure 
to the rear clutch apply passage. A slipping rear clutch 
will result in slipping on the 2-3 up-change and if both 
front and rear clutches are slipping as a result of leak
age from the oil delivery sleeve, there may be no 
up-change above first. 

Reverse epicyclic unit 
The reverse unit clutch test is the same as for the 
front and rear clutches, the pressure being applied 
through the reverse clutch apply passage after removal 
of the reverse clutch oil pipe. Excessive leakage from 
around the clutch piston indicates faulty piston seals; 
this may cause slipping or 'no drive' in Reverse, and 
can only be rectified by removing and dismantling the 
gearbox to overhaul the reverse clutch. 

A tendency for the reverse clutch to stick in engage
ment, after moving the selector lever from Reverse, 
will prevent forward drive because the transmission 
will lock. lt may be possible to rectify such a fault 
before detailed investigation by operating the trans
mission to free it and burnish the clutch surfaces, as 
described in the following paragraphs. 

Free the reverse clutch by selecting Reverse and 
increasing engine speed; then select range '4'. When 
the change occurs, reduce engine speed to idling. 
Repeat this operation until the transmission is free. 

If, after five attempts, the transmission is still not 
free, do not continue the procedure, as a more detailed 
investigation will he necessary to eliminate the fault. 

When the transmission has been freed satisfactorily 
by running the engine, the clutch should be burnished 
by driving the car forward at I m.p.h. to 2 m.p.h.; 
select Reverse and when the change is nearly complete, 
again select forward drive. 

Repeat this procedure five or six times and then 
select range '4' and drive at about 20 m.p.h. for a few 
minutes to cool the gearbox. Repeat this cycle five 
times and then road test. 

Governor and parl<ing bracket 
The governor and parking brake bracket can be 
checked together for excessive leakage, after removing 
the governor feed pipe and refitting it so that the servo 
end of the pipe is swung clear of the gearbox. Air 
pressure can then be applied to the open end of the 
pipe. 
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With the governor weights pressed inward to close 
the ports, there will be some leakage past the piston 
ring gaps in the governor sleeve; air will escape from 
the sleeve and from the GI and G2 passages and 
valves, but this should not be excessive. 

There may also be slight leakage from the parking 
and reverse blocker pistons. 

There should be little or no leakage from the bracket 
to casi11g face joint. Excessive leakage would prevent 
any up-change. 

If the reverse blocker piston sticks in, due to insuffi. 
cient governor pressure or for any othe1· reason, 
reverse engagement above the maximum speed of 10 
m.p.h. will be possible. 

If the reverse blocker piston sticks out, due to leak
age of main pressure into the governor passage (broken 
piston ring), it will prevent selection of Reverse below 
IO m.p.h. 

If the parking blocker piston sticks out, it will 
prevent engagement of the parking pawl when Reverse 
is selected for parking. Clashing when Reverse is 
engaged may be caused by incorrect operation of the 
parking pawl. 

The governor valves should have no tendency to 
stick and if they are moved outwards during the air 
pressure check, there should be an increase in the air 
flow from the GI and G2 passages and governor valve 
exhaust ports. Sticking valves or excessive leakage in 
the governor wiH cause such defective operation as 
h1gh or low up-changes-slipping in '4' and '3' ranges 
or slipping with failure to drive in Reverse. 

Other passages which may be checked during this 
diagnosis procedure are the main pump feed passages, 
the exhaust port for the control valve unit and the 
passage to the pressure gauge blank. 

Air pressure applied to the main line passage will 
result in a large escape of air from between the front 
drum and front pump; this is normal and comes from 
the rear side of the front pump. 

The exhaust port for the control valve unit should 
permit unrestricted flow into the inside of the main 
casing. 

Pressure control valve 
During removal of the pressure control valve (see 
Fig. 36), which is spring-loaded, care must be taken to 
ensure that the damper spring, reverse booster plug 
and throttle regulator plug do not fall out. 
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After thorough cleaning, compressed air applied 
into the passages of the regulator and reverse booster 
plugs should remove stickiness; the plugs should move 
freely in the bores. The plugs and damper spring should 
be assembled using petroleum jelly to retain them in 
position. 

Before trying the control valve in the piston valve 
bore, it is recommended that oil is flushed through the 
bore by motoring the engine over by means of the 
starter. Do not introduce cleaning solutio n into the 
bore. 

The piston valve should be tried fo r free movement 
in its bore before being refitted. 

Control valve unit 
The con trol valve unit cannot be checked satisfac
torily in position, therefore, if the fo regoing checks 
indicate satisfactory functioning of other units in the 
gearbox and the fault is shown by the Diagnosis 
Section to be attributable to the control valve unit, it 
should be removed (see Fig. 37). dismantled and over
hauled as described in Chapter 3. ll should be noted 
when removing that screws are tight, as leakage 
between the face joints may seriously affect valve 
operation. 

Fig. 36 Removing pressu..-e control valve from beneath the car 
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Fluid coupling 
Slipping or faulty gear changes are unlikely to be 
caused by the fluid coupling, except in the unlikely 
event of damaged torus members, which might cause 
slipping and overheating at all speeds. Temporary 
slipping on starting the car, without the recommended 
three minutes warming~up period, can result from a 
leaking torus check valve. This is because of insufficient 
oil in the fluid coupling, as a result of excessive drain
age through the relief valve into the suinp. Such a 
defect raises the oil level on the dipstick, which can 
therefore be used to check for the fault. 

Check the oil level as previously described and wait 
ten minutes with the engine stopped. Note the level on 
the dipstick without running the engine; if it has 
increased more than half an inch, excessive leakage is 
confirmed and rectification is necessary. 

Any fault associated with the flu id coupling will 
require removal of the gearboit before it can be 
rectified. 

Noise 
The source of any noise that occurs in the gearbox 
should be traced by reference to the phase of operation 
associated with the fa ulty unit. The method of testing 
to ensure this is described in the following paragraphs. 

Planet gear noise will be heard as a low growl at 
idling, rising to a high pitched whine ns speed is 
increased. 

Front unit noise wiil be at a higher pitch than that 
of the rear unit, while reverse gea r noise can be heard 
only when accelerating in Reverse. Tests should be 
made by accelerating through the gears in range '4' 
and noting the character of the noise at the change 
points. Noise in both first and second gears is caused 
by the rear un it. 

Noise in both fi rst and third is caused by the front 
unit. 

Rear unit noise may be heard also when slowing 
down in Reverse. 

Slight gear noise in Neutral, which disappears when 
drive is selected, is usually attributable to the rear unit. 

Oil pump noise may be most pronounced at a cer
tain engine or road speed. As the front pump is operat
ing only when the engine is ru nning and the rear pu mp 
only when the output shaft is turning, it is possible to 
diagnose which pump is defective by static and road 
tests. 

) 
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Fig. 37 Side cover removed and selector lever moved to Reverse position prior to removal of control valve unit 

The test should be started in Neutral and the 
throttle opened gradually while noting the engine speed 
at which noise, if any, is most pronounced. Select 
range '4' and drive the car on the road until the noise 
is most pronounced, then quickly switch off the engine 
and select Neutral to stop the front pump. lf the noise 
still persists and was not noticeable when the car was 
stationary, the rear pump is suspect. There are two 
possible faults which can cause noise in the rear pump. 
Noise caused by the rear pump driving gear is a whine 
similar to axle noise and will usually· be most notice
able above 20 m.p.h. If doubt exists, axle noise can be 
eliminated by disconnecting the gearbox output shaft, 
then with the selector in range '4', run the engine up 
to the speed at which noise was most noticeable. 

The other possible cause of noise in the rear pump 
is inner gear noise, which is usually a low growl occur
ring at speeds above 35 m.p.h. 
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An important point to remember is that, in the tests 
for suspected noise in the rear pump, coasting with 
engine switched off should not exceed 25 m.p.h. and 
should be kept to the minimum necessary to confirm 
or eliminate the fault, as the low oil pressure possible 
with a faulJy rear pump may cause incorrect operation 
or inadequate lubrication with possible dnmuge to 
other units in the gearbox. 

The fluid coupling is unlikely to cause noise or slip· 
ping unless it is damaged or incorrectly fitted. A 
metallic scraping noise would result from fouling of 
the rotating parts. Worn torus member splines nrny 
result in increased gear noise in Neutral. 

Rectification of units 
Removal, overhaul and refitting of all units is des
cribed in Chapter 3. 

The units which can be removed and refitted without 
removal of the gearbox are as follows 
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Pressure control valve. 
2 Control valve unit (necessitates removal of side 

cover). 
3 Parking brake bracket (necessitates removal of 

side cover and control valve unit). 
4 Governor and rear oil pump (necessitates 

removal of side cover, sump control valve unit, 
parking brake bracket and both servos}. 

5 Front and rear servos (necessitates removal of 
sump and re-adjustment of bands). 

6 Road wheel brake servo drive. 
7 Speedometer drive. 

The units which require removal of the gearbox 
before they can be rectified are as follows 

I Fluid coupling. 
2 Front oil pump. 
3 Front epicyclic unit. 
4 Rear epicyclic unit. 
5 Reverse epicyclic unit. 
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Towing 
Towing or coasting with the engine switched off, 
should be confined to as short a distance as possible 
and to a speed not greater than 25 m.p.h. 

Before attempting to tow, examine the gearbox for 
mechanical damage and leaks, and check the oil level. 
The car should not be towed if there is mechanical 
damage or if the oil level is low, but if satisfactory, the 
gearbox should be prepared for towing by slackening 
the rear band adjusting screw 4! turns and relocking 
the adjusting screw. 

When towing, the selector lever should always be in 
Neutral, and, where possible, the towing speed main
tained between 15 m.p.h. and 25 m.p.h. 

An alternative method of preparing the car for tow
ing is to disconnect and remove the rear half of the 
propeller shaft. This method is permissible if the gear
box is faulty and facjlities for transporting the car are 
not available. 

) . 
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IMPORTANT 

Filter gearbox·:Ouid through Iintless filter cloth or a 
30 mesh filter - when washing parts use a brush, com
pressed air and clean fluid - do not use rag. 

KEEP EVERYTHING CLEAN 

Screw threads 
Ensure, by running screws fully home \\'.ith fingers, 
that threads are free. Use oil and torque load to final 
tightness. · 

Joints 

Renew external joint washers. Internal joints are 
made by specially machined joint faces; they do not 
require jointing co~pound and must not be refaced. 

Thrust washers 

Label thrust washers during removal; exact know
ledge of their running position will assist subsequent 
inspection and assembly. 

New parts 
Use the Spares Schedule (CPLIO.l Vol. 3) for identi
fication of parts. Ensure that bolts and screws have the 
correct thread. 

Lubrication 
Use gearbox fluid for oiling parts during assembly. 
H grease is necessary to hold parts in position, use 
petroleum jelly. 

__ I 
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SUMMARY OF REPAIR DATA 

The torque loadings given in this Summary apply to 
nuts and bolts assembled with gearbox oil on the 
threads and the bolt or nut faces. 

Inspection and assembly check dimensions apply 
only to the methods described later in the Sections. 

SECTION 1 - GEARBOX - TO REMOVE ANO FIT 

Torus cover drain plug 
Torus cover to flywheel 
Throttle lever to spindle 
Selector lever to shaft 

SECTION 2- FLUID COUPLING 

Mainshaft nut 
Bell housing to gearbox casing 
Relief valve retainer to torus hub .. 
Intermediate shaft end float .. 

SECTION 3- SIDE COVER, SUMP AND FILTER 

Side cover to gearbox casing 
Sump to gearbox casing 
Sump drain plug 

SECTION 4-CONTROL VALVE UNIT 

Control valve unit to gearbox casing 
Front body to inner valve body 
Outer body to inner valve body 
Overspeed valve body to inner valve body 
Front body cover plate to front valve body 
Compensator valve plate to outer valve body 
Selector plunger body to outer body 

SECTION S - PARKING BRAKE BRACKET 

Parking brake bracket to gearbox casing .. 
Parking pawl support screw 

SECTION 6- FRONT AND REAR SERVO UNITS 

Front servo body to cylinder 
Front servo to gearbox casing 
Front servo screwed plug 
Front servo valve body to servo body 
Rear servo strap to body 
Rear servo to gearbox casing 
Band adjusting screw lock-nut 
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18 lb.ft. to 20 lb.ft. 
18 lb.ft. to 20 lb.ft. 
3 lb.ft. to 4 lb.ft. 
8 lb.ft. to 10 lb.ft. 

50 lb.ft. to 55 lb.ft. 
60 lb.ft. to 65 lb.ft. 
8 lb.ft. to 10 lb.ft. 
0·005 in. to 0·008 in. 

8 lb.ft. to IO lb.ft. 
16 lb.ft. to 18 lb.n. 
40 lb.ft. to 45 lb.ft. 

6 lb.ft. to 8 lb.ft. 
3 lb.ft. to 4 lb.ft. 
3 lb.ft. to 4 lb.ft. 
3 lb.ft. to 4 lb. ft. 
3 lb.ft. to 4 lb.ft. 
3 lb.ft. to 4 lb.ft. 
3 lb.ft. to 4 lb. ft. 

16 lb.ft. to 18 lb.ft. 
25 lb.ft. to 28 lb.ft. 

8 lb.ft. to 10 lb.ft. 
29 lb.ft. to 32 lb.ft. 
6 lb.ft. to 7 lb.ft. 
3 lb.ft. to 4 lb.ft. 
16 lb.ft. to 18 lb.ft. 
29 lb.ft. to 32 lb.ft. 
45 lb.ft. to 50 lb.ft. 



Chapter 3 

I ,t·J s iii ;i·fi3 Y311i·1 :tJ I tMdti;i ;t·ii 

SECTION 7 - REAR PUMP AND GOVERNOR 

Re.ir pump and governor to gearbox casing 
Rear pump cover to rear pump body 
Governor body to driving flange .. 
G2 valve retaining plate to governor body 
Governor tower run-out 
Governor drive flange run-out 
Governor sleeve oil sealing ring gap 
Pump drive-shaft end float .. 

SECTION 8- PRESSURE CONTROL VALVE 

Pressure control vulve to gearbox casing .. 

SECTION 9- FRONT PUMP AND DRIVE-SHAFT 

Body to cover 
Pump to gearbox casing 
Vanes diametrical clearance .. 
Vanes end clearance 
Rotor end clearance .. 
Slide end clearance .. 
Cover sealing ring gap 
Bell housing to gearbox casing nip .. 

SECTION 10- RfOE CONTROL UNIT 

Driving key end float . . 

SECTION 11-SPEEDOMETER DRIVE 

Drive-shaft end float 

SECTION 13 - REVERSE UNIT 

Reverse housing to gearbox casing .. 
Coupling flange nut .. 
Drive.flange to rear drum 
Mainshaft end float .. 
Output shaft end nip 
Reverse planet carrier end float 

SECTION 14 - DRUM ASSEMBLY 

Centre beariilg cap to gearbox casing 
Rear planet pinion annulus to rear drum . . 
Oil delivery sleeve sealing ring gap .. 
Front drum end float on intermediate shaft 

SECTION 1S - GEARBOX CASING 

Oil pressure check point plug 
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16 lb.ft. to 18 lb.ft. 
8 I b.ft. to IO lb.ft. 
8 lb.ft. to JO lb.ft. 
3 lb.ft. to 4 lb.ft. 
0·005 in. max. 
0·001 in. max. 
0·001 in. to 0·006 in. 
0·0005 in. to 0·0025 in . 

45 lb.ft. to 50 lb.ft. 

12 lb.ft. to 15 lb.ft. 
10 lb.ft. to 13 lb.ft. 
0·0012 in. to 0·0042 in·. 
0·0008 in. to 0·002 in. 
0·0008 in. to 0·002 in. 
0·0008 in. to 0·002 in. 
0·005 in. to 0·010 in. 
0·003 in. to O·O 13 in. 

0·020 in. to 0·040 in. 

0·020 in. to 0·038 in. 

29 lb.ft. to)2 lb.ft. 
150 lb.ft. to I 80 lb.ft. 
16 lb.ft. to 18 lb.ft. 
0·004 in. to 0·015 in. 
0·004 in. to 0·010 in. 
0·004 in. to 0·015 in. 

45 lb.ft. to 50 I b.ft. 
3 lb.ft. to 4 lb.ft. 
0·003 in. to 0·009 in. 
0·002 io. to 0·004 in. 

16 lb.ft. to I 8 lb.ft. 
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CHAPTER 3 

OVERHAUL 

SECTION .1 - GEARBOX - TO REMOVE AND FrT 

Gearbox-To remove 
S2 nnd SJ cars 

Run the car over a pit or on to a ramp; this is neces
sary to enable the gearbox to be lowered when discon
nected from the engine. To prevent the car from 
moving, chock both front wheels and one of the rear 
wheels with wooden blocks. 

Jack the other rear wheel clear of the ground so that 
the propeller shaft can be rotated. 

Disconnect the battery. 
Remove the setscrews and washers securing the inner 

left and inner right-hand undersheets to the chassis 
frame; remove the undersheets (see Fig. 38). 

Gearbox and throttle controls-To 
remove 
S2 and SJ cars 

Note Care must be taken not to bend or alter the 
lengths of any of the control rods when they 
are being removed. 

On left-hand drive cars, to remove the controls 
remove the nut and washer retaining the rubber 
mounted isolating stay. Withdraw the isolating stay 
from its anchor bolt fitted forward of the valve box 
cover. 

Disconnect the ball socket from the selector lever on 
the side of the gearbox. The gearbox control assembly 
can then be lifted clear on to the chassis frame. 

Release the throttle valve lever pinch bolt and with
draw the lever from its shaft. 

Remove the bolt, washers and nut at the lower end 
of the connecting link. 

Slacken the pinch bolt and adjusting screw at the 
upper end of the throttle control rod, then remove the 
ball socket from the control rod lever mounted on the 
engine. 

Remove the split pin, castellated nut and washers 
securing the throttle levers to the bell housing. 
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The throttle levers can then be lifted clear of the 
gearbox without further dismantling. 

On right-hand drive cars, remove the gearbox control 
cross-shaft by disconnecting the four ball joints. 

Unscrew the setscrews securing the gearbox control 
assembly stay to the chassis right-hand side member. 

Remove the nut, bolt, washers and distance tube 
from the gear selector control pivot; remove the con
trol assembly. 

Disconnect the T. V. rod from the T. V. lever by 
removing the split pin and clevis pin. 

Disconnect the ~oupling rod from the throttle con
trol cross-shaft lever by removing the split pin. 

Slacken the pinch bolt and adjusting screw at the 
lower end of the throttle control rod. 

Remove the control rod from the throttle lever, 
mounted on the bell housing. 

Remove the nut, bolt and washer at the cross-shafr 
bracket; disconnect the rubber mounted connecting 
link. 

Brake control rods and servo motor -
To remove 
S2 and S3 cars 

Refer to Figure 39 for identification of the control 
rods and levers. 

On left-hand driYe cars, remove the intermediate 
rod (12) as follows 

Remove the split pin and clevis pin from the bell 
crank lever fitted on the chassis left-hand side member. 

Slacken the lock-nut and unscrew the intermediate 
rod from the jaw (13) fitted to the bell crank lever on 
the chassis right-hand side member; the lock-nut must 
be retained in position approximately relative to the 
intermediate shaft to facilitate adjustment on re
assembly. 
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Fig. 38 Untlersheets remo1•ed 

On right-hantl drive cars, unhook the pull-off spring 
(9) frorn the on-stop bracket (6). 

On all cars, uncouple the hand brake cable from 
lever (3) by removing the split pin , washer and clevis 
pin. 

Remove the 2 B.A. nut and bolt securing the hand 
brake cable clip to the engine right-hand rear mount
ing, then lift the cable clear of the servo motor and 
adjacent components. 

Oh.connect the brake rod (7} as follows 
Remove the setscrew retaining the locking plate on 

the rear end of the brake rod (7) and remove the lock
ing plate. Withdraw the clevis pin and lift the brake 
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rod clear of the servo levers. 
Disconnect the rear brake linkage control rod (4) 

at the outer servo !ever (5) by removing the setscrew 
retaining the looking plate and withdrawing the clevis 
pin. Lift the control rod clear of the servo levers. 

Disconnect and remove the forward and reverse 
brake rods (fitted between the servo levers and the 
master cylinder operating lever) as follows 

Remove the setscrews retaining the Jocking plates 
on the forward ends of the upper and lower brake 
rods; remove the Jocking plates and withdraw the 
clevis pins. 

Remove the nut, bolt, washers and distance pieces 
securing the rear end of each of the brake rods to the 



master cylinder operating lever, noting the positions 
of the distance pieces. 

Scribe a mark showing the alignment of the chassis 
frame and the on-stop bracket (6). Remove the nut 
and bolt from the front of the on-stop bracket, 
slacken the rear nut and bolt and swing the on-stop 
bracket clear of the servo levers. 

Remove the setscrew securing the servo motor to 
the gearbox, then remove the servo motor complete 
with sealing washer. 

Engine and gearbox components - To 
remove 
S2 and S3 cars 
Release the worm drive clip securing the rubber 
hose to the engine induction manifold and detatch the 
hose. Unscrew the two nuts and bolts securing the air 
cleaner to the bonnet, then remove the air cleaner. 

Uncouple the 11'.VO fud breather pipes at the unions 
adjacent to the distributor. 

Remove the setscrew and clip from the rear of the 
crankcase. 

Remove the clip from the bell housing bottom cover 
and withdraw the two fuel breather pipes. 

The following two paragraphs apply to' S2' cars only. 
Remove the setscrew securing the distributor wiring 

clip to the left-hand cylinder head and move the leads 
aside to gain access to the crankcase breather. 

Remove the two setscrews securing the crankcase 
breather to the crankcase, then remove the two set
screws securing the breather pipe assembly to the fly
wheel bottom cover; withdraw the breather pipe 
assembly from beneath the car. 

Remove the six setscrews retaining the flywheel 
bottom cover and remove the cover. 

Remove the gearbox drain plug and aluminium seal
ing washer; drain the fluid into a suitable container 
then refit the plug. 

Rotate the· engine flywheel to bring the fluid coup
ling drain plug to its lowest position; then remove the 
plug and sealing washer. Drain the fluid from the 
coupling into a suitable container, then refit the drain 
plug. 

Disconnect the speedometer drive at the gearbox 
end. 

Remove the four nuts securing the propeller shaft to 
the gearbox output flange. (To prevent the propeller 
shaft from turning whilst unscrewing these nuts, 
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select Reverse gear by moving the selector lever on the 
gearbox as far as possible towards the rear of the car}. 

Remove the split pin and castellated nut securing 
the propeller shaft centre bearing support bracket to 
the chassis frame; slide the shaft towards the rear of 
the car. 

Disconnect the starter motor lead at the motor. 
Remove the three setscrews retaining the starter 
motor; remove the motor. 

Remove the setscrews securing the fluid coupling 
outer cover to the engine flywheel, taking cure not to 
misplace the balance weights {if fitted). 

Remove the nuts, bolts and washers securing the 
engine rear mountings to the chassis frame. 

Place a jack under the engine sump, using a suitable 
block between the jack head and the sump to spread 
the load. Raise the engine by means of the jack until 
the metal and bonded rubber plate can be removed 
from between each of the engine rear mou11tings and 
the chassis frame. 

On some cars, metal packing pieces are fitted 
between the chassis frame and the mounting plates for 
alignment purposes; in these cases, the metal packings 
should be marked so that they can later be refitted in 
their original positions. 

Remove the two nuts, bolts and washers securing 
each of the engine rear mounting blocks to the mount
ing brackets on the bell housing. 

Remove the two setscrews and washers retaining 
each of the engine rear mounting brackets; remove 
the brackets. 

Before finally disconnecting the gearbox from the 
engine, support the gearbox in a cradle attached to the 
lifting platform of a trolley jack (see Fig. 40). 

With the gearbox supported in the cradle, remove 
the eight setscrews securing the bell housing and gear
box to the engine. 

Carefully ease the gearbox away from the engine 
until the fluid coupling assembly is clear of the two 
dowels in the engine flywheel and the centre spigot is 
clear of the flywheel bearing. Note that two dowel pins 
in the bell housing joint face locate in holes in the rear 
joint face of the engine crankcase. 

Remove and discard the joint fitted between the fly
wheel and the fluid coupling outer cover. 

When the gearbox is fully withdrawn, lower it and 
remove it from beneath the car. 
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Fig. 39 Brake rod disconnecting points-'$' series cars. 



Notes on changing a gearbox or engine 
S2 and SJ cars 

A replacement gearbox is supplied less fluid coup
ling and bell housing. The fluid coupling outer cover 
is fitted to the engine flywheel for crankshaft balancing 
purposes therefore, when fitting a replacement gear
box, the bell housing, fluid coupling outer cover and 
the driving and driven torus member must be trans
ferred from the old gearbox to the replacement unit. 
as described in 'Chapter 3-Section 2'. 

Chaptttr 3 

: 

If the gearbox is to be retained Mid the engine 
renewed, the fluid coupling outer cover must be 
retained with the engine flywheel with which it was 
originally balanced; remove the cover as described in 
'Chapter 3-Section 2'. 

In order to maintain a balanced assembly, it is im
portant that the components of the flywheel assembly 
be kept together. Should it be necessary to renew a 
component such as the starter ring, a replacement unit 
may be fitted provided that the vibration characteristics 
prove satisfactory on engine and road tests. 

Fig. 40 Removing the gearbox 

1 ENGINE SUPPORT JACK l TROLLEY JACK CRADLE 
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Gearbox-To fit 
S2 and S3 cars 

Assemble the fluid coupling as described in 'Chapter 
3-Scction 2'. 

Fit the fluid coupling and gearbox drain plugs using 
new sealing washers. Care must be taken not to over
tighten the plugs. 

To ensure correct balance of the crankshaft assem
bly, the fluid coupling outer cover can be fitted to the 
engine flywheel in one positiorr only, one dowel being 
larger than the other. 

Ensure that the joint faces of the engine flywheel and 
the fluid coupling outer cover are clean and free from 
burrs. Smear a little petroleum jelly on to the joint face 
of the flywheel and fit a new gasket. 

Rotate the flywheel until the small dowel and fouling 
pin are in the lowest position possible, then rotate the 
fluid coupling outer cover until the dowel sockets are 
aligned with the dowels. 

Support the gearbox in a cradle attached to the lift
ing platform of a trolley jack, then raise the gearbox 
to a position in line with the engine. Ease the gearbox 
forward until the centre spigot is located in its bearing 
and the dowels in the bell housing and the engine fly
wheel are located in their respective sockets. Check 
that the flywheel gasket has not been disturbed, then 
fit two setscrews into horizontally opposed holes in the 
fluid coupling outer cover and flywheel; tighten them 
evenly. 

Fit the eight setscrews securing the bell housing to 
the engine. Note that the two lower setscrews on the 
left-hand side and the lowest setscrew on the right-hand 
side of the bell housing are larger than the other five 
screws. 

Fit the remaining torus cover setscrews and tighten 
them evenly to the torque figure shown in the 'Sum
mary of Repair Data'. If balancing weights are to be 
fitted, they must be attached with the fluid coupling 
setscrews, paying particular attention to the numbers 
stamped on each weight and on the coupling cover. 

Remove the cradle and jack from beneath the gear
box. 

The gearbox and engine can then be manoeuvred as 
a unit to facilitate assembly of the rear mountings. 

Fit each of the engine rear mounting brackets to the 
bell housing, then fit the mounting blocks to these 
brackets. 

Fit one 'L'-shaped metal and bonded rubber plate 
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between each of the engine rear mounts and the chassis 
frame~ the upturned portion should face towards the 
front of the engine. If metal packing pieces were 
originally fitted under the engine rear mountings, 
ensure that they are refitted to the same mountings 
from which they were removed. 

Fit the remaining components by reversing the pro
cedure described for their removal, noting the follow
ing points. 

Control rods and servo motor -To fit 
82 and S3 cars 
When fitting the servo motor to the gearbox, ensure 
that the sealing washer and drive pins are correctly 
located before tightening the centre setscrew. 

All control rod ends and pivot pins should be 
greased on assembly and the pivot pins locked with 
locking plates or with new split pins, as applicable. 

When connecting the control rod between the upper 
servo lever and the lower connecting point of the 
master cylinder operating lever, the shorter distan·ce 
piece must be fitted between the control rod and the 
right-hand member of the master cylinder operating 
lever (when viewed from the rear of the car). The longer 
distance piece must be fitted between the control rod 
and the left-hand member of the lever. 

The control rod from the lower servo lever must be 
fitted to the upper connecting point of the master 
cylinder operating lever with the shorter distance piece 
between the control rod and the left-hand member of 
the lever; the longer distance piece must be fitted 
between the control rod and the right-hand member 
of the lever. 

After fitting the servo motor and controls, check_ the 
adjustment of the servo as described in Section G4 
of TSD 729, SJ and S2 Workshop Manual. For S3 
Cars see TSD 729 Workshop Manual - Supplement 
2003. 

Breather pipes - To fit 
S2 cars only 
To simplify the fitting of the breather pipe assembly, 
slide the right-hand fuel breather pipe from the 
assembly clip. 

Ensure that the joint face of the engine breather and 
its mating face on the crankcase are clean, then fit a 
new 'Klingerit' joint to the breather. 

Working from beneath the car, fit into position the 
left-hand fuel breather and engine breather pipes. 



Similarly, position the right-hand fuel breather and 
slide it into the assembly clip adjacent to the flywheel 
cover. Connect the fuel breather pipe unions, then fit 
and tighten the setscrews securing the engine bre.tther 
to the engine. 

On S3 cars only fit the two fuel breather pipes by 
reversing the procedure given for dismantling. 

Throttle anrl selector conti:ols - To fit 
S2 and S3 cars 
Grease the control joints during assembly; they must 
be free without excessive movement. 

On right-hand drive cars, assemble the gear selector 
control pivot as follows 

Insert the pivot bolt through the chassis frame 
bracket from the Outer side. Fit in the following order, 
one plain \\asher, distance piece, pivot bracket and 
second plain washer on to the bolt, then fit and tighten 
the nut. The pivot" must be free but without excessive 
movement. 

On all cars coQnect the remaining gear and throttle 
controls in the reverse order given for dismantling. 

Control adjustment should be carrie:i out as 
explained in 'Chapter 2 -Servicing- Controls - To 
adjust'. 

Road test 
S2 and S3 cars 
Before testing the car, fill the gearbox with Auto
matic Transmission Fluid as described in 'Chapter 2-
Servicing - To drain and re-fill'. 

Test the car on the road, the change points being 
carefully noted and compared with the change points 
t~ble shown in 'Chapter 2 - Servicing'. 

lf correct automatic changes are not obtained after 
adjustment of the controls, it may be necessary to 
remove the sump and adjust the bands as described 
in 'Chapter 3-Section 6'. · 

When the automatic gear changes are obtained satis
factorily, check that there are no fluid leaks, then fit 
the undersheets. 

Gearbox - To remove 
St cars 
The procedure for the removal and fitting of the gear
box on 'SI ' series cars is similar to the description for 
the removal of' S2' and 'S3' series gearboxes, therefore 
the following paragraphs will describe the operation 
briefly and the major differences in more detail. 
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Run the car over a pit or on to a ramp to enable the 
gearbox to be lowered on removal. Chock the front 
wheels and jack up one rear wheel to enable the 
propeller shaft to be turned. 

Disconnect the battery. 
Remove the undersheets. 
Disconnect the selector controls. 

Throttle controls - To remove 
St cars 
On right-hand drive cars disconnect the rod from the 
dynamo bracket lever to the right-hand gearbox cross
shaft lever. 

On left-hand drive cars disconnect the rod from the 
accelerator pedal to the bell crank lever on the bell 
housing, also the rod from the bell crank lever to the 
left-hand cross-shaft lever. 

Disconnect the hand brake cable at the lever 
adjacent to the brake master cylinder and tie the cab:e 
to a convenient point to keep jt clear of the servo 
motor. Disconnect the brake rods from the servo 
niotor, remove the motor central retaining setscrew 
and withdraw the servo motor from the gearbox. 

Disconnect the speedometer drive cable. 
Remove the bell housing bottom cover. 
Remove the torus cover drain plug and drain the 

torus. 
Remove the gearbox sump plug and drain the gear

box; refit and tighten the torus cover and gearbox 
drain plugs. 

Disconnect the propeller shaft at the gearbox end; 
disconnect the propeller shaft centre bearing and slide 
the shaft rearward. 

Remove the L.T. lead from the forward end of the 
starter motor. Unscrey1 the four setscrews retaining 
the starter motor to the bell housing then, supporting 
the starter motor, remove the setscrews and 'U' 
brackets and withdraw the starter motor. Remove also 
the blanking plate from the alternative starter position 
on the opposite side of the bell housing. 

Disconnect the torus cover from the flywheel by 
removing the setscrews also, if fitted, remove the dowel 
cover strips and numbered balance weights. 

At this point the weight of the engine and gearbox 
should be supported. 

Fit a jac~ into position under the engine sump just 
forward of the flywheel. Use a suitable block between 
the jack head and the sump in order to spread the load. 
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Disconnect the gearbox at the rear end then, with 
the gearbox supported in a trolley jack, remove the 
setscrews securing the halves of the bell housing 
together. To obtain access to the top setscrews remove 
the cover screwed to the floor board. 

Finally, drive out the two dowel bolts, fitted one on 
each side of the bell housing, then remove the gearbox, 
ensuring that the gearbox mainshaft is clear of its 
nose bearing in the flywheel before lowering the gear
box. 

Notes on changing a gearbox or engine 
SI cars 

The notes given under the above heading for 'S2' and 
· S3' cars apply to · S l' cars but with the following 
additions. 

If the gearbox is to be retained in the car but a 
replacement engine is to be fitted, the front half of the 
bell housing, secured to the engine by eight screws, 
must be transrerred from the old engine to the new 
one. 

It is important th at the torus cover be retained with 
the flywheel as flywheel assemblies vary; some are 
fitted with an enertia ring, and some without. 

In order to maintain a balanced assembly, it is im
portant that parts of the flywheel should be kept 
together and only in extreme necessity should separate 
parts be fitted and only then if vibration characteristics 
prove satisfactory on road test. 

Gearbox - To fit 
Sl cars 

To fit the gearbox reverse the procedure for dis
mantling, noting the following points. 

Ensure that the flywheel and torus cover faces are 
clean before fitting a new gasket. 

Torque tighten the setscrews evenly. 
Lubricate all control joints when refitting and jf 

control setting is required refer to 'Chapter 2- Servic
ing - Controls - To adjust'. 

Gearbox- To remove 
'R' series cars 

Removal procedure for 'R' series gearboxes differs 
very little from the description in the previous para
graphs for the removal of 'S' series gearboxes. Any 
points of major difference which arise will be explained 
in more detail. 
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Run the car over a pit or on to a ramp, chock the 
front wheels and jack up one rear wheel. 

Disconnect the battery. 
Remove the undersheets and the section of exhaust 

pipe which runs along the left-hand side of the gear
box. Disconnect at the manifold flange and at the 
silencer. Release the pipe steady brackets and remove 
the exhaust pipe downward, taking care to retain the 
corrugated flange joints. 

On cars other than Wraith there are two exhaust 
pipes and it may be necessary to remove both to sim
plify gearbox removal. 

Slacken the pinch bolts and remove the gear change 
lever and the T. V. lever from the side of the gearbox. 

On left-hand drive cars the rods and levers can be 
tied to a convenient point out of the way, without 
further disconnection. 

On right-hand drive cars disconhect and remove the 
manual selector cross-shaft which runs beneath the 
gearbox. 

Remove the ride control operating lever. 

On left-hand drive cars unscrew the 2 B.A. nut and 
bolt and remove the bracket completely. 

On right-hand drive cars, disconnect the operating 
rod from the lever at the base of the steering column 
and from the bracket at the front end of the fore-and· 
aft tie rod. 

Remove the brake rods and servo motor by dis
connecting at the points shown in Figure 41. 

Disconnect the speedometer cable and the earthing 
strip in the vicinity of the ride control oil pipe. 

Disconnect the propeller shaft at the gearbox end 
then at the centre bearing; slide it toward the rear of 
the car. 

Remove the starter motor in the manner described 
for 'SI ' cars. 

On '1952' cars remove the four nuts on the starter 
motor drive cover, draw aside the bonding strip and 
withdraw rearward the engaging mechanism, distance 
piece and gaskets, then remove the starter motor for
ward. 

Remove the bell housing bottom cover a11d remove 
the torus drain plug; drain the torus cover and refit 
and tighten the drain plug. 

Remove the sump plug and drain the sump; refit 
and tighten the drain plug. 
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Fig. 41 Brake rod disconnecting points - 'R' series cars 

1 CLEVIS PINS 
A LEH-HANO DRIVE LINKAGE 2 FORKEO ENO ROOS 8 RIGHT-HANO DRIVE LINKAGE 

3 CENTRE SECURING SETSCREWS 

In addition to the rear mounting, the gearbox. is 
located at its rear end by a fore-and-aft tie rod and a 
transverse torque reaction bracket (see Fig. 42). 

On left-hand drive cars a chassis frame stiffening 
tube, retained by two 0·437 in. bolts under the front 
universal joint, must be removed before disconnecting 
the tie rod and reaction bracket; the rear mounting 
transverse support cannot be removed until the gear-. 
box and engine Ul\it has been raised slightly. 

Remov_e the fore-and-aft tie rod by unscrewing the 
two 0·312 in. nuts and washers securing the tie rod 
flange to the gearbox; then remove the three bolts, 
washers and nuts securing the tie rod rear bracket to 
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the cruciform gusset. 
Remove the tie rod and br~cket, collecting the 

triangular packing piece fitted under the bracket. The 
nuts on the tie rod itself need not be disturbed. 

On some chassis with riveted frames, the tie rod is 
retained at the rear end by a flange which is bolted to 
a transverse bracket integral with the frame. 

Remove the torque reaction bracket by slackening 
the inner nut on each end of the.bracket to remove the 
oval rubbers from their retaining cups; disconnect 
from the gearbox by removing the seven retaining 
screws and allow the bracket to rest on the chassis 
frame. 
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Disconnect the gearbox rear mounting from its sup
port bracket by removing the two 0·312 in. nuts, spring 
washers and bolts. The nuts are accessible through 
holes in the bracket. 

Support the engine by fitting n jack in position under 
the sump, just in front of the Aywheel. Use a suitable 
block between the head of the jack and the sump to 
spread the load. Raise the jack sufficiently to take the 
lond off the gearbox rear support bracket, which can 
he disconnected from the ch,mis. frame by removing 
four nuts. spring washers and · bolts. Remove the 
bracket. 

Disconnect the torus cover from the flywheel, retain
ing any dowel strips and balance weights which may 
be fitted. 

Support the gearbox in a cradle attached to a 
trolley jack then disconnect the ha Ives of the bell 
housing by removing eight setscrews. Move the cover 
attached to the front floor board to ga'in access to the 
top t\vo setscrews. Finally, drive out the two dowel 
bolts. one either side of the bell housing; the gearbox 
is then ready for removal. 

Move the gearbox rearward to draw the gearbox 
mainshaft out of its locating bearing in the flywheel 
then lower and draw the gearbox out from under the 
car. 

Notes on changing a gearbox or engine 
'R' series cars 

The instructions given for 'S 1' cars apply to • R' series 
cars also. 

Gearbox - To fit 
'R' series cars 

To fit the gearbox, reverse the procedure given for 
removal, noting the following points. 

Before fitting the gearbox to the engine, place the 
torque reaction bracket in position across the chassis 
frame. 

Ensure that the flywheel and torus cover faces are 
clean and free from damage marks and that a new 
flywheel-to-to·rus cove·r gasket is fitted. 

When fitting the bell housing halves together fit the 
two dowel bolts first, fit and tighten the remaining 
setscrews. then finally tighten the dowel bolts, torque 
loading to the correct figures i11 the 'Summary of 
Repair Data'. 

If. when fitting the torque reaction bracket, the outer 
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FiJ. 42 Rear mounting-'R' series cars 

1 TORQUE RE.~CTION 
BRACKET 

2 REAR MOUNTING 80L TS 
3 TIE ROD BOLT 

nuts h..n e teen clisturhd, slacken all the nuts then 
tighten the inner nuts evenly two full turns beyond the 
point at which the rubbers are fel t to be nipped. Lock 
by tightening the outer nuts. 

Connect the propeller shaft to the gearbox, ensuring 
that the centre bearing is positioned centrally. 

Assembly of the brake rods is straightforward. 
Before fitting the servo motor take care to fit the fric
tion washer with its chamfer towards the gearbox and 
to locate the driving pins before tightening the cen tre 
retaining setscrew. 

Prime the ride control system nfter fitting the gear
box linkage. The procedu re for priming is e;:pla ined 
in Chapter 2. 

Grease all coatrols joints when refitting and if the 
controls need resetting refer to' Chapter 2 - Servicing 
- Controls_: To adjust'. 

When fitting a '1952' starter motor, fit a new joint 
on each side of the distance piece. 

A.fter fitting a gearbox .ind before road testing fill 
up the gearbox as ocscribed in Chapter 2 and run the 
engine with the control leYer in Neutral for a few 
minutes to check for leaks. 

Road test the car taking particular note of the gear 
changes and, if satisfactory, fit the undersheets. 
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SECTION 2-FLUIO COUPLING 

Fluid coupling-To remove 

The fluid coupling can be removed from the gearbox 
casing only after removal of the gearbox from the car, 
as described in Section 1. Removal of the coupling 
includes dismantling to component parts and the 
opportunity should be taken during this operation to 
inspect parts for defects, signs of oil leakage and 
incipient failure. 

The joint faces of the torus cover and flywheel sho\lld 
be inspected for dark patches which may indicate the 
passage of leaking oil. . 

Before removing the mainshaft nut, check for tight
ness. Any slackness may have allowed movement of 
the torque member on the splines and caused wear or 
noisy operation of the gearbox. 

Fig. 43 Removing mainshaft nut · 
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Move the selector lever on the control valve unit to 
the Reverse position; this will lock the mainshaft by 
engaging the parking pawl and so facilitate straighten
ing of the locking plate and removal of the mainshaft 
nut (see Fig. 43). · 

Remove the nut and locking plate. 
Before removing either the torus members or the 

torus cover, check for play on the splined slrnft; 
excessive play can contribute to noisy operation. 

If the fit on the splines is satisfactory, mark the 
mating splines to facilitate correct assembly. 

Withdraw the front (driven) torus member from the 
splines. If difficulty is experienced, a sharp blow with 
a soft-faced mallet on the end of the mainshaft will 
free the torus hub from the splines. 

Remove the rear (driving) torus snap ring from the 
groove in the intermediate shaft and draw the torus 
member from the spline·s (see Fig. 44}. 

Remove the torus cover (see Fig. 45). If it does not 
slide freely from the splines extreme care must be 
taken to avoid rocking it excessively, otherwise 
damage to the oil seals may occur. The cover should 
be pushed firmly backward and then drawn sharply 
forward off the shaft. Care must be taken not to 
damage the machined sealing surfaces on the torus 
neck by careless handling. 

Check the end float of the intermediate shaft by 
drawing the shaft forward and inserting a feeler bl.tde 
between the bronze washer and the end of the front 
drive-shaft; clenran.ce in excess of the limits given in 
the 'Summary of Repair Data' could contribute to 
noisy operation. If the clearance is incorrect, assess the 
thickness of the steel washer required for replacement. 
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If the gearbox is to be further dismantled, examine 
the exterior of the bell housing-to-gearbox mating 
races for signs of oil which niay intlicate a leaking front 
pump cover or front pump seal. 

Remove the four setscrews securing the bell housing 
ltl the gearbox casing and withdraw the housing. 
Note Early bell housings are in two parts and must be 
kept 'ma ted' ,ls a unit. 

Check the torus relief valve for freedom and full 
!ravel in the reta iner. If the valve appears to be service
able and no complaint hns been received of slip as 
described in Chap ter 2. cleaning. ,~1ithout dismantling 
should oe sufficient. l f. however. it is considered 
necessary. the torus relief valve and spring can be 
removed rrom the driven torus by turning back the 
locking tabs on the retainer. un~crewing the setscrews 
,rnd lifting the retainer. relief valve and spring from the 
recess in the torus hub (see Fig. 46). 

Clean all parts thoroughly. using paraffin or a 
degreasing agent. 

Fig. 44 Remoying intermediate shaft snap ring 
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Fig. 45 Withdrawing the torus cover 

Fluid coupling - To inspect 

Exami ne the splines for signs of wear and da mage; 
check the torus members and the hub of the spring 
drive in the torus cover for fit on their respective 
splines. 

Examine all rivets. also the torus vanes, for slack
ness . 

Examine the in11er and outer surfaces of the torus 
cover oil seal neck for sco res and other damage. 

Examine the torus cover-to-flywheel joint face, for 
damage and distortion which may nllow oil leakage. 

Examine the starter ring teeth for wear and damage. 
Exnmine the bell housing for crt1cks nnd other 

damage. . 
faamine for scoring the bearing face of the relief 

valve, the inside diameter of the valve and the seating 
on the end of the intermediate shaft. 

Examine the spring for distortion. If the valve has 
not been removed check the reta iner setscrews for 
security. 

Remove the oil seal rings from the fro1Jt drive-shaft 
and fit them in the bore of the torus cover oil seal 
neck. Check that the gap is within the limits given in 
the 'Summary of Repair Data'. 



Fluid coupling- To fit 

The assembly of the fluid coupling and the refitting 
to the gearbox casing are straightforward, but the 
following points must be borne in ~1ind. 

Ensure that all locking devices, including spring 
rings, are correctly positioned as the work proceeds. 

Fit a new relief valve retainer if it has been disturbed, 
and a new mainshaft lock-washer. . 

Ensure that all nuts and bolts are tightened to the 
correct torque loading as given in the 'Summary of 
Repair Data' at the front of this Chapter. 

Fit a new torus cover oil seal into the housing in 
the front pump cover as described in Section 9. Care 
must be taken to avoid damage to the piston-ring type 
oil seals when fitting the torus cover. 

When fitting the starter ring, care must be taken to 
ensure that it is fitted the correct way round. A fouling 
pin is fitted to the starter ring on 'S2' and 'S3' series cars 

· to ensure that this does not happen but, if a new 
starter ring is being fitted, a check should be made to 
see that a fouling pin is fitted to the starter ring. 

If the bell housing has been renewed, check the 'nip' 
on the front oil pump flange as described in Section 9. 

Check the end float of the intermediate shaft before 
fitting the rear torus. Renew the steel washer, if 
necessary. 
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Fig. 46 Removing torus check valve 

Lock the gearbox against rotation by placing the 
selector lever in 'Reverse' before tightening and lock
ing the mainshaft nut. 
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SECTION 1 - SIOE COVER, SUMP AND FILTER 

The side cover, sump and filter can be removed 
while the gearbox is in pos ition in the car but this 
should only be necessary when investigating a defect. 

Early gearboxes are fitted with a sump consisting"of 
a metal pressing with a hole in one side through which 
the ride control oil passes. 

A light alloy sump is fitted to gearboxes having the 
ride control oil passing through the main casing. The 
alloy sump is also fitted to all gearboxes without a ride 
control unit. 

Before removal, the side cover and sump should be 
examined carefully for signs of oil leakage; if a leak 

is present, it must be traced and rectified. lf the gearbox 
has been removed from the car, the exami nation 
should be carried out before the gearbox is inverted 
on its stand. 

To avoid the risk of dirt entering the gearbox as 
work proceeds, the gearbox and adjacent chassis mem
bers should be thoroughly cleaned, especially in the 
vicinity of the side cover and sump. ·Apertures in the 
box must be kept covered as much as possible. 

The sump must be drained before removal of the 
gearbox, then filled after refitting. 

Fig. 47 Removing the filter 
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The following instructions are for working on the 
gearbox whilst it is installed in the car. The procedure 
is generally the same when the gearbox is on the bench 
except that the selector lever will have been discon
nected from the control unit and the sump will be 
uppermost. 

Side cover-To remove 

Disconnect the selector and throttle levers by un
screwing the pinch bolts and sliding the levers from 
their shafts; tie the levers and rods to convenient 
points 011 the chassis. 

On left-hand drive cars, ren~ove the isolating stay 
from its anchor bolt on the side cover. 

Remove the securing setscrews and aluminium 
washers, then withdraw the side cover and paper 
gasket. Discard the gasket. 

Sump and filter-To remove 

Remove the securing setscrews, then withdraw the 
sump and paper gasket; discard the gasket. Before 
cleaning the interior of the sump, examine the oil 
residue for deposits such as white metal or bronze 
powde1 which may indicate an approaching failure. 
Examine the sump for damage and cracks. 

To remove the sump on a 'I 952' gearbox remove the 
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ride control pipe connection on the ride control oil 
pump, release the clip securing the pipe to the sump 
flange, then unscrew the securing setscrews and remove 
the sump. 

Remove the filter by easing it gently from the rear 
oil feed pipe and sliding it rearward from the front 
oil pipe (see Fig. 47). Care must be taken not to damage 
the filter by wrenching the mesh away from the sheet 
metal base or by stretching the gauze and so increasing 
the filtration size of the mesh. Clean the filter 
thoroughly using a brush ; do not use a cloth. 

Side cover, sump and filter- To fit 

Before fitting the filter, sump and side cover the 
following precautions must be observed. 

Examine the interior of the gearbox for cleanliness 
and check that all pipes are secure in their sockets and 
that all nuts and bolts are tight. 

Check that the rubber sea[ and the two steel washers 
are correctly positioned on the selector shaft, as shown 
in Figure 53- 'Section 4-Control valve unit'. 

Check tbat the filter is clean, then fit it to the oil 
feed pipes. 

Fit the sump, together with a new paper gasket. 
Fit the side cover, together with a new paper gasket, 

ensuring that aluminium washers are fitted on all set
screws. 

Fit the control levers. 
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SECTlON 4-CONTROL VALVE UNIT 

The control valve unit can be removed from the 
gearbox while installed in the ca,· but the side cover 
must be removed first as described in Section 3. 
Draining and removing the sump are recommended 
to prevent oil spillage when removing the side cover 
and to avoid the risk of foreign matter entering the 
sump while work is in progress. 

If faulty operation of the control valve is suspected 
it will probably be due to dirt which has found its way 
into the valve bores; wear of the valves or bores is 
unlikely. It is recommended that the unit be renewed 
rather than dismantled, but if this is not convenient 
the unit should be dismantled, cleaned, re-assembled 
and road tested before going into service. 

The importance of cleanliness cannot be over
emphasized when handling parts of the control valve 
unit. Minute particles of fluff from cloth, or even from 
the hands, are sufficient to prevent correct operation 
if present in the valve bores. For this reason a brush 
or compressed air, used in conjunction with a filtered 
cleaning fluid, is recommended for washing. If the unit 
is to be removed but not dismantled it must be pro
tected from dirt and other foreign matter by wrapping 
in waxed paper until required for refitting. 

An exploded view of the control valve unit, on 
which the parts are shown in their relative positions, 
is given in Figure 48, and the main djfferences between 
'1952' and '1953' control valve units are shown in 
Figures 49, 50, 51 and 54. 

Control valve unit- To remove 

Remove the sump and side cover as described in 
Section 3. 

Remove the pressure control valve oil pipe from the 
holes in the control valve unit and the gearbox ·casing. 
Light leverage under the bends of the pipe may be 
necessary to free it. 
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Check the tightness of the four hexagon-headed set· 
screws securing the unit to the gearbox casing; slack~ 
ness may have caused oil leakage between the mating 
faces and contributed to faulty operation. 

Rotate the selector lever until it is possible to fit a 
spanner to all four setscrews securing the control valve 
unit; unscrew and remove the setscrews. Draw the 
unit slightly away from the gearbox face and slide it 
toward the front end, working it sideways carefully to 
free the pipes. Withdraw the pipes from their respec
tive holes. Leave the parking brake lever spring on the 
parking brake lever pin. 

If the gearbox is to remain standing during dis
mantling of the control valve unit, precautions must be 
taken to prevent the ingress of dust or dirt. 

Control valve unit-To dismantle 

To avoid damage to the valves or bores, extreme 
care must be taken when dismantling the unit. 

A workbench with a clean, flat surface should be 
used, preferably covered with clean greaseproof paper; 
it is recommended that the control valve unit be left 
flat on this surface for as much of the dismantling 
operation as possible. 

As valves and springs arc removed, they should be 
washed and lightly oiled with clean gearbox oil and 
placed in a suitable container until they are required 
for inspection or re-assembly. 

In order to assist later assembly, all valves, springs, 
screws and washers should be kept in their original 
groups, together with the casting from which they were 
removed. 

As an aid to the identification of the various com
ponents of the unit, reference is frequently made in 
brackets in the following text to the exploded view of 
the unit shown in Figure 48. 
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Control valve outer body - To 
dismantle 

Remove the two securing screws and spring washers, 
then lift the outer body (16) and oil guide plate (21) 
from the control valve inner body (41). The compen
sator plug retaining pin (14) is a sliding fit and may 
fall out during handling of the outer case; care must 
be taken to ensure that it is not lost, 

Remove the spring steel by-pass valve (43) from the 
outer body, noting its position to assist re-assembly. 
This valve is fitted on '1953' control valve units but 
not the '1952' type (see Fig. 54). 

Rotate the selector lever (5) as far as possible away 
from the detent plunger housing (3), then withdraw 
the plunger and spring ( 1 and 2). 

Carefully withdraw the selector valve (9) from the 
outer body; the valve is slender and may be bent if 
carelessly handled. 

Unscrew the three securing screws and remove the 
plunger housing (3) and oil guide plate (4) from the 
outer case. Note the different lengths of the securing 
screws to ensure correct refitting. 

Rotate the throttle valve !ever (59) away from the 
outer body, then withdraw the T valve and spring (10 
and 11). Care must be taken to ensure that the throttle 
valve lever is not allowed to contact and damage the 
empty bore. 

Carefully shake from the outer body the throttle 
valve (13) and the transition valve (12). 

Unscrew the three securing screws and remove the 
compensator plate (19). Withdraw the compensator 
valve and spring ( 18 and 17) and the detent plug (2.0). 

1952 
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The compensator plug (15) need not be removed pro
vided that it moves freely in the bore; its movement 
should be feJt when gently shaking the outer body. If 
the plug is to be removed, first withdraw the retaining 
pin (! 4), then using a soft metal rod in each end of the 
bore, carefully manoeuvre the plug from the port. 

Jf the selector lever (5) or throttle valve lever (59) 
are to be removed, withdraw the pin (8) from the outer 
end of the throttle lever shaft. The selector lever can 
then be lifted from the shaft complete with washer and 
sealing ring (7 and 6). 

Front and inner valve bodies - To 
dismantle 
Place the inner valve body (41) flat on the bench, 
then firmly holding the front body (27) against spring 
pressure, remove the three securing screws.' Slowly 
release the holding pressure, then remove the front 
body and oil guide plate (33). Note the position of the 
three securing screws for correct refitting. 

Withdraw from the front body the T.V. regulator 
valve and spring (32 and 28), the 1-2 regulator plug 
(29), the 3-4 regulator plug (30) and the 4-3 shuttle 
valve (31) if fitted. 

Remove from the inner body the 3-4 shift valve and 
spring (38 and 35), the 1-2 shift valve and spring (39 
and 36), and the 2-3 shift valve, spring and guide pin 
(40, 34 and 37). The difference between the '1952' and 
'1953' 3-4 shift valve groups, also the T. V. regulator 
valve, front body and guide plate is shown in Figure 49. 

Remove the two countersunk screws retaining the 
3-2 detent plug plate (25) and remove the plate and 
the 3-2 detent plug (26). 

1953 

Fig. 4!> Front body and valves, oil guide plates and 3-4 shift valve groups 
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[f access is required to the oil check ball valve, 
remove the three securing screws and cover plate (22) 
from the front body. The valve ball and spring (24 
and 23) can then be lifted from their seating. 

Overs peed valve body - To dismantle 

Remove the three screws retaining the overspeed 
valve body (58), then remove the body and oil guide 
plate {52). 

Note the position of the three securing screws for 
correct refitting. 

Using a screwdriver inserted through the slot of the 
overspeed valve spring retainer (55), compress the 
spring and extract the retainer. Withdraw the over• 
speed valve and spring (57 and 56). Figure 50 shows 
the difference between '1952' and '1953' overspeed 
valve assemblies. 

Tilt the inner valve body so that the valves protrude. 
Remove the 3-4 governor plug (46}, the 2-1 detent 
plug and spring (50 and 47) and the 2-3 governor plug 
(51). Early control valve units are not fitted with a 2-1 
detent plug spring (see Fig. 51 ). Note also the difference 
in the oil guide plates. 

Care must be taken in removing the 2-3 auxiliary 
valve (45) as its bearing surface is small and it may 
cant over in the bore. The 2-3 governor plug sleeve 
(48) should therefore temporarily be left in the bore 
in order to align the 2-3 auxiliary valve; press out the 
valve together with the sleeve using a soft rod inserted 
into the opposite end of the bore. 

3-2 Timing valve body- To dismantle 

Remove the two securing screws and the 3-2 timing 
valve body (42). 

Depress the valve spring retaining cap (53) and with
draw the retaining pin (54). Carefully release the 
retaining cap and withdraw the cap, valve and spring 
(53, 44 and 49). 

Fig. 50 Overspeed valves and oil guide plates 
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Fig. 51 2-1 detent plug and 2nd speed start spring 

Control valve unit- To inspect 

After cleaning, inspect the valves and bores for burrs 
and scoring, also check that the selector valve is not 
bent. If scoring in excess of faint lining is found it may 
cause leakage, in which case the control unit must be 
renewed. Individual parts must not be renewed as each 
valve is selected to give the correct clearance in the 
bore. No attempt must be made to polish valves or to 
scrape bores as the machine marks on these parts are 
an essential feature and provide the oil pockets in 
which the valves 'float' for free operation. 

Using a surface plate, check the inner and outer 
valve bodies for distortion. If the faces are distorted, 
renew the control valve unit. 

Clean the joint face of the gearbox casing and 
examine for damage. Under no circumstances must 
this face be scraped;. the machine marks form an oil 
seal when the control valve unit is bolted down. 

Clean the oil pipes and check them for damage and 
obstruction. 

Check the bores jn the control valve unit for scoring 
and burrs. 

Check pipes, which should be a push fit in the 
bores. 

Check all springs for loss of tension and for break
age. Check the 372 timing valve spring retainer and 
the 3-4 overspeed valve spring retainer for damage and 
distortion. 

Using a surface plate, ensure that all spacer and 
retainer plates are not distorted: 

Check all tapped screw holes for stripped threads. 
Check the throttle valve operating shaft for distor

tion and damage. 
Ensure that the spring steel by-pass valve is not 

broken or distorted and is still retainable in the outer 
valve body. 
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Control valve unit - To assemble 

Before assembling any part of the control valve unit, 
ensure that the components are perfectly clean and 
coated with gearbox oil; valves must not be fitted dry. 

As each valve is entered into its bore, check that it 
slides under its own weight and that it is fully home 
before another valve is fitted. 

Sealing compound must not be used between joint 
faces. 

Overs peed and inner valve bodies - To 
assemble 
Insert the overspeed valve, spring and retainer (57, 
56 and 55) into the overspeed valve body (58). Cen
tralise the spring in the retainer recess. 

Hold the inner valve body (41) in one hand with the 
valve bores vertical and with the radiused corner 
lowermost and to the right. Using the free hand, insert 
together the 2-3 auxiliary valve (45) and 2-3 governor 
plug sleeve (48) vertically upwards into the 'LO' bore. 
This method is recommended as the plug sleeve ensures 
correct alignment of the narrow edged valve, thus 
effecting a smooth entry into its bore without canting 
over or picking up on the annular groove. Turn over 
the valve body and insert the 2-3 governor plug (SJ) 
into its sleeve; the plug should come to rest approxi
mately 0·250 in. below the surface of the sleeve, indi
cating that the 2-3 auxiliary valve is fully home in the 
bore. 

Fit the 2-1 detent plug and spring (50 and 47) (no 
spring is fitted if model is early '1953') and the 3-4 
governor plug (46) into their respective bores, taking 
particular care when manoeuvring the latter into the 
larger of the two bores. 

Fit the overspeed oil guide plate (52) into position 
and secure the already assembled overspeed valve unit 
(58) to the inner body. 

Inner and front valve bodies- To 
assemble 
Position the oil check ball valve (24) on its seating 
in the front valve body (27 and fit the spring (23) and 
cover plate (22). The valve seating will be found in the 
passage adjacent to the centre screw hole {see Fig. 52). 

Insert the 3-2 detent plug (26) into its bore in the 
front body and fit the detent plug retaining plate (25); 
ensure that the plate covers the adjacent oil ports. 
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Fig. S2 Positioning oil cheek ball valve 

Fit to the front body the T.V. regulator valve and 
spring (32 and 28), the 1-2 regulator plug (29), the 3-4 
regulator plug (30) and the 4-3 shuttle valve (31 ). The 
4-3 shuttle valve is fitted to cars from late 1953 
onwards. 

Hold the inner body (41) with the valve bores vertical 
and the radiused corner lowermost and to the right. 
Insert into their respective bores the 3-4 shift valve 
and spring (38 and 35), and if the control valve unit is a 
'1952' model the '3' range valve and spring, the 1-2 3hift 
valve and spring (39 and 36) and the 2-3 shift valve, 
spring and guide pin (40, 34 and 37); the guide pin 
fits inside the spring, within the hollow stem of the 
valve. 

Lay the inner and front bodies flat on the bench and 
position the front oil guide plate (33) against its mating 
face on the front body. Bring the assemblies together, 
ensuring that the 2-3 shift valve spring (34) engages 
with the 3-2 detent plug (26) and that the 1-2 shift 
valve spring (36) engages with the 1-2 regulator plug 
(29). Firmly hold the two assemblies together and fit 
and tighten the three securing screws. 
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Fig. 53 Selector and throttle vain levers 

1 THROTTLE VALVE LEVER 
2 INNER. WASHER 
J OUTER WASHER 
~ RUBBER SEAL 
5 SEALING WASHER 
6 FLAT WASHER 
7 RETAINING PIN 

3-2 Timing valve body- To assemble 

Insert the 3-2 timing valve, spring and retaining cap 
(44, 49 and 53) into the timing valve body (42). 
Depress the retaining cap against the tension of the 
spring and fit the retaining pin (54) into its oblique 
drilling in the timing valve body; release the cap. 

Secure the timing valve body to tbe lower face of the 
inner body (41), ensuring that the oil ports are fully 
covered. 

Outer valve body - To assemble 

Jf the selector lever (5) and throttle valve lever (59) have 
been removed from the outer body ( 16), re-assemble 
them as shown in Figure 53; fit a new sealing ring (6) 
to the throttle lever shaft. 

Jf the compensator plug ( 15) J1as been removed, refit 
it to its bore, using a rod fitted into the hole in the large 
end of the plug to assist in manoeuvring it into posi
tion. Fit the retaining pin ( ! 4) to its driUing in the 
outer valve "body (16), ensuring that it passes across 
the vn!ve bore to enter the socket at the far side and 
does not project above the joint face of the body. 
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Fit the compensator valve and spring (18 and 17) 
and the detent plug (20) into their bores in the outer 
body. 

Position the compensator plate (l9) against its mat
ing face on the outer body (16), then fit and tighten 
the three securing screws. 

Hold the outer body (16) with its valve bores vertical 
and the selector lever pivot lowermost and to the left. 
Using the free hand, insert into the centre lower bore 
as one assembly, the throttle valve ( 13) and the T valve 
and spring (JO and ! I). Move them gently upwards 
until the throttle valve ( 13) butts against the detent 
plug (20). Turn over the outer body a,_,d insert the 
transition valve (12). 

Set the throttle valve lever (59) against the protrud
ing end of the throttle valve stem and hold the selector 
lever (5) clear of the throttle lever. Check that the 

throttle valve is home in its bore. 
Fit the oil guide plate (4) and plunger body (3), 

ensuring that the tip of the throttle valve lever is 
entered into the slot in the plunger body. Secure the 
asscm bly with the three setsctews provided;. ensure 
that the shortest screw of the three is fitted through the 
boss on the outer body ( I 6), otherwise the selector 
plunger will not enter the housing during later 
assembly. 

Rotate the selector lever (5} away from the plunger 
body and fit the detent plunger and spring (I and 2) 
into their bore in the plunger body. 

Insert the selector valve (9) up to the third land into 
its bore in the outer body (16), then rotate the selector 
lever (5) until the actuating pin on the lever engages 
between the top lands of the selector valve. Do not 
force the pin against the valve, otherwise the valve 
stem may bend. Depress the selector plunger (I) and 
further rotate the selector lever until the plunger 
engages in a notch. Release the plunger and cJ1eck 
that the selector. lever moves freely into each of the 
operating positions. 

Fit the by-pass valve (43) to the cavity in the outer 
body (not '1952' model). Figure 54 shows the dif
ferences between the two models. 

Check that the compensator plug retaining pin (l 4) 
is correctly fitted and does not protrude above the 
joint face of the outer body. Position the oil guide 
plate (21) on the outer body with its radiused corner 
towards the selector lever pivot. Alig11 the plate with 
the aid of the four main setscrews and assemble the 
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outer body and plale to the inner body. Leave the 
main setscrews in position until the two assembly 
screws have been tightened. Fit and tighten the two 
securing screws. 

Control valve unit-To test 

The control valve unit can be tested for correct 
operation using a special test rig, 01: by refitting it to 
the gearbox and carrying out a road test as described 
under 'Testing the change points' in Chapter 2. 

Before refitting the control valve unit to the gearbox, 
the freedom of the shift valve groups and the over
speed valve in their bores can be checked by means of 
an air test; this test can also be used however, as an 
aid to fault diagnosis. 

To check the freedom of the 1-2 shift valve group, 
apply an air pressure of approximately 7~ lb/sq. in. to 
the GI passage as shown in Figure 55. On '1952' con
trol valve units, air pressure applied to the GI oil duct 
will move both 1-2 and 2-3 shift valves but only the 
2-3 group on current models. The lower half of the 
control valve unit must be suitably blanked off to 
achieve this. 
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Movement of the 2-3 and 3-4 shift valve groups and 
of the overspeed valve can be checked by covering area 
'2', (see Fig. 55) and applying air pressure to the G2 
oil duct. If difficulty is experienced in observing the 
movement of the overspeed valve, a piece of stiff wire 
inserted through the centre of the spring and allowed 
to rest on the valve will indicate when the valve moves. 

It should be noted that movement of the 2-3 shift 
valve group occurs when air is applied to either the 
GI or G2 oil duct; in the first case air pressure 
operates on the 2-'.' GI or governor plug and in the 
second case on the 2-J 02 or auxiliary plug. 

Control valve unit-To fit 

Before refitting the control valve unit, examine the 
mating faces of the unit and the gearbox casing for 
cleanliness. 

Fit the governor oil delivery pipes into the bores in 
the parking brake bracket. Fit the parking bnike pawl 
return spring in position over the G2 oil pipe, ensuring 
that the other end is hooked around the parking brake 
lever pin. 

1953 c•o 

Fig. 54 quter bodies, oil guide plates and·by-pass valve 

! BLEED HOLE 2 OIL GUIDE PLAl"E 3 BY-PASS VALVE 
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Fig. 55 Air pressure test points 

1 OVERSPEED VALVE HOUSING 
2 BLANKING AREA 
3 2-3 SHIFT GROUP 
~ 1-l SHIFT GROUP 

Align the reverse clutch oil pipe and ensure that it 
is home in its bore. 

Rotate the selector lever to a position where it will 
clear the parking brake lever during fitting of the con
trol valve unit. 

Engage the three oil pipes in the bores in the control 
valve unit. Fit the four securing setscrews and spring 
washers and tighten evenly to the torque loading 
figure given in the 'Summary of Repair Data'. 

Fit the pressure control valve oil pipe into the holes 
in the control valve unit and the gearbox casing; the 
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S G1 PASSAGE 
6 )-4 SHIFT GROUP 
7 Gl OIL DUCT 
8 G1 OIL DUCT 

short end of the pipe mates with the control valve unit. 
Gently tap the pipe home using a soft-faced mallet. 

Ensure that the selector lever engages with the park
ing brake lever, also that the conical steel washers and 
the oil seal on the selector lever shaft are still in posi
tion. 

Refit the side cover and sump as described in Sec
tion 3. 

After fitting the control levers, the control settings 
should be checked before testing the operation of the 
gearbox as described in Chapter 2. 
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SECTION 5- PARKING BRAKE BRACKET 

Parking brake bracket - To remove 

The parking brake bracket and governor sleeve 
assembly can be removed from the gearbox only after 
removal of the side cover and the control valve unit 
1t is not necessary to remove the gearbox from the car 
for this operation. 

Remove the side cover (see Section 3) and the con
trol valve unit (see Section 4} then disengage the return 
spring from the pillar on the parking brake lever. 

2 3 4 S 

Fig. 56 Dis(onneding points 

1 PARKING PAWL SCREW 
2 PARKING PAWL 
3 PARKING PAWL I\OLLER 
4 RETAINING SCREW ANO 

SPRING WASHER 

S RETAINING SCREW ANO 
TAB WASHER 

6 PARKING BRAKE LEVER 
I\HURN SPRING 

CSfit 

The parking brake bracket disconnecting points are 
clearly shown in Figure 56. 

Unlock the tab washer, then unscrew and withdraw 
the parking pawl support screw and washer. Remove 
the parking lever roller from its crank pin. The parking 

. pawl will be left loose in the casing as it cannot be 
withdrawn until the parking bracket has been removed. 
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Unlock the front setscrew tab washer, then remove 
the two securing setscrews and washers securing the 
parking bracket. Withdraw the parking bracket and 
governor sleeve assembly from the governor tower. If 
difficulty is experienced, indicating that grooves have 
been worn in the governor sleeve bore, the sleeve can 
be freed by sharply pulling the assembly away from 
the tower. 

Remove the parking puwl from the gearbox cnsing. 
It may be necessary to slightly rotate the output shuft 
to free the pawl from the brake annulus. 

Parking brake bracket - To dismantle 
The parking brake bracket assembly need not be 
dismantled unless the fault diagnosis described in 
Chapter 2 indicates faulty operation of the reverseorthe 
parking blocker piston and this is confirmed by an air 
test (see Chapter 2). 

To i·emove the reverse blocker piston, cut off the 
head of the retaining pin and rotate the parking lever 
arm to clear the piston. Depress the spring and slide 
out the pin, using thin-nosed pliers. Withdraw the 
spring and piston from the bore. 

Removal of the parking blocker piston is similar 
except that the retaining pin is free to be removed 
without cutting. Use snap ring pliers to withdraw the 
piston if it resists removal. 
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Parking brake bracket - To inspect 

Clean all parts, paying particular attention to the oil 
passages and slots in the main casting; a small amount 
of sludge and metallic dust can be expected here. Use 
a compresse::l air line to clear the oil passages and the 
reverse clutch oi l pipe. 

Examine the governor sleeve bore for excessive wear 
caused by the oil sealing rings or by misalignment of 
the governor sleeve. 

Insert the oil sealing rings in their running position 
in the governor sleeve bore. Check the ring gaps with 
feel~r gauges: if the gap i$ larger than that given in 
the 'Summary of Repair Data' renew the rings. If the 
new ring gaps are too wide. fit n new governor bracket. 

Examine the casting for cracks and other damage, 
also examine the piston bores and pistons for scoring 
and burrs which might restrict free movement. Check 
that the three oil plugs are secure in their ducts. 

Check that the parking lever assembly rotates freely 
in the bearing, and that the return spring pillar is 
secui·e in the parking brake lever. 

Examine the roller and the crank pin for damage 
and for excessive wear. 

Exaniine the parking brake pawl for damage and 
for excessive wear. Check that the support screw 
rotates freely in the bore in the pawl. 

Examine the teeth of the brake annulus for damage 
and wear. 

Examine the reverse clutch oil pipe for damage and 
for restriction, particularly at the bend: ensure that it 
fits snugly in the bore in the gearbox casing. 

Parl<ing brake bracket - To assemble 

Assemble the parking brake bracket, reversing the 
procedure given for dismantling noting the following 
points. 

Care must be taken to ensure that the pistons are 
fitted into the correct bores; the parking brake lever 
would be rendered inoperative by fouling the bead of 
the parking blocker piston if the blocker piston were 
fitted in the wrong bore. 

When fitting the reverse blocker piston, fit a new 
retaining pin from the back of the casing and peen the 
other end of the pin to lock in position. 
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Fig. 57 Air pressure test points 

1 G1 OIL ouc1· 
l MAIN OIL PRESSURE OUCT 

l MAIN OIL PRESSURE INLET 
4 REVERSE BLOCKER PISTON 

Parking brake bracket - To test 

The parking an d reverse blocker pistons should te 
tested for freedom of movement in their bores after 
assembly. Intermittent application of air pressure, at 
approximately 70 lb/sq.in., to the points shown in 
Figure 57 should cause the pistons to move to and fro 
in their bores. 

To test the parking blocker piston, cover the main 
oil pressure port in the bore of the governor sleeve, 
then apply air pressure to the main oil pressure inlet; 
the parking blocker piston should then protrude from 
the parking brake bracket. 

To test the reverse blocker piston, rotate the parking 
lever arm to allow full travel of the piston, then apply 
air pressure to the G 1 oil duct in the governor sleeve 
bore; the reverse blocker piston should fully protrude 
from the parking brake bracket. 



Fig. S8 Fitting parking pawl roller 

Parking bral<e braclcet - To fit 

lf the parking brake bracket has been renewed due to 
wear in the governor sleeve bore, the oil sealing rings 
m\1st J:e remO\'ed from the governor tower and the gaps 
checked as described earlier in this ~ection. The 'run
out' of the governor tower should also be checked as 
described in Section 7. 

Remove the parking pawl support screw if it has 
been refitted for location purposes, then position the 
parking pawl loosely in the gearbox cHsing. It may be 
necessary to slightly rotate the output shaft to allow 
the pawl to engage with the brake annulus gear. 

Align the sealing ring gaps for ease of assembly and 
apply a light film of gearbox oil to the governor tower 
and rings. Slide the governor sleeve carefully over the 
rings. Fit the two securing sets.crews with their locking 
washers, taking \:are to position the special washer on 
the setscrew adjacent to the parking blocker piston, 
so that the largest tab secures in position the blocker 
piston retaining pin. Screw in the setscrews until they 
are finger tight but do not lock them at this stage. 

Lubricate the roller crank pin and fit the roller (see 
Fig. 58). Move the parking pawl into position and fit 
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the support screw complete wil h a new tab washer; 
this tab \\'asher nets as an oil seal and must be in good 
condition. Tighten the support S\:rew to the correct 
torque loading, but do not yet lock the screw by means 
of the tab washer. 

Fit the reverse clutch oil pipe and the control vnlve 
unit, as described in Section 4. but do not yet fit 1he 
parking lever spring as this might interfere when align
ing the governor sleeve. 

Insert the governor sleeve alignment tool (RH 3.29) 
into the annulus formed between the governor tower 
and the sleeve, if necessary lightly tap the sleeve to 
allow the tool to enter freely (see fjg. 59). Tighten 
the parking bracket setscrews to the correct torque 
loading shown in the 'Summary of Repair Data'; 
remove the tool and check that it has remuined free. 
Check that the tool still enters freely when rotated to 
several positions. 

Turn the gearbox output shaft to rotate the governor 
through aguarter of a turn, then again insert the align
ment tool in several positions. Repeat this check ot 
each quarter of a turn of the governor. If, at any point, 
the tool will not enter the annulus freely, slacken the 
parking bracket setscrews and again insert the tool to 
align the governor sleeve, then tighten the setscrews to 
the correct torque loading and repeat the complete 
check. 

Jf difficulty is experienced in satisfactorily aligning 
the governor sleeve, slacken the securing setscrews 
securing the rear oil pump and governor and the park
ing brake bracket, then insert the aligning tool. 
Tighten the setscrews to the correct torque loading, 
then again carry out the complete cl1eck. The slight 
movement gained from the slackening of the rear pump 
and governor setscrews will probably be sufficient to 
allow correct alignment of the governor sleeve. 

When the tool has entered freely into each of the 
four positions of the governor tower, lock the special 
tab washer to the parking bracket securing screw, 
ensuring that the largest tab is positioned to secure in 
position the parking blocker piston retaining pin. 

Lock the parking pawl support screw by bending 
one tab against the screw head and two tnbs against 
the rear casing. 
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Fig. 59 Aligning governor and parking bracket 

Fit the free end of the parking lever return spring 
over the pillar on the parking lever. 

Move the selector lever to the reverse position to 
check that the parking pawl engages correctly in the 
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external teeth on the reverse annulus gear. lf the pawl 
comes to rest on top of a tooth, slowly rotate the 
annulus gear to allow the paw! to snap jnto engage
ment under reverse selector spring tension. 
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Chapter 3 

SECTION 6- FRONT AND REAR SERVO UNITS 

The front and rear servo units vary between different 
models of the gearbox. Identification of the various 
models and their interchangeability are as follows 

From late 1953 onward the frollt servo unit is fitted 
with a light alloy valve body mounted externally on 
the servo body; the front band release cylinder is 
secured to the servo body by three setscrews. The rear 
servo is outwardly similar to earlier models but incor
porates a drilled boss for the fitting of a compensator 
oil pressure pipe which connects with the front servo. 
These servo units can be fitted as a pair, with the com
pensator oil pressure pipe, to the early or late '1953' 
gearbox. The front servo can be fitted with an earlier 
rear servo not having a compensator oil pipe but the 
rear servo must not be fitted unless the compensator 
pipe and appropriate front servo are fitted also. 

The early •1953• front and rear servo units are 
similar to the late '1953' units with the exception that 
compensator oil pipe bosses are not incorporated. 
These servo units cannot be fitted to the '1952' model 
gearbox. 

The '1952' front servo unit incorporates the 4-3 
timing valve, the quick-release valve and the rear pump 
non-return valve in the servo body to which the front 
band release cylinder is secured by two setscrews. The 
rear servo unit is outwardly identical to the early '1953' 
model. These servo units cannot be fitted to later boxes. 

The servo units can be removed from the gearbox 
while it is installed in the car but the sump and filter 
must first be removed as described in Section 3. 

Front and rear servos - To remove 

The rear servo can be removed independently of the 
front servo, but as removal necessitates slackening the 
setscrews securing the front servo, instructions are 
given for removal of both servo units together. The 
front servo cannot be removed without removing the 
rear servo. 

The disconnecting points are shown in Figure 60. 
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Slacke1l the front and rear band adjusting screw 
lock-nuts and unscrew the adjusting screws approxi
mately five complete turns to release the pressure on 
the servo operating rods. Hook a piece of bent wire 
into the coils of the rear band release spring and secure 
it to prevent the spring from falling when the servo is 
removed. 

Remove the governor oil delivery pipe, if necessary 
using light leverage near the ends of the pipe. 

Slacken the setscrews securing both servo units to 
the gearbox casing; remove the compensator oil pipe, 
if fitted, front servo end first. 

Remove the two setscrews securing the rear servo, 
carefully draw the rear servo away from the front 
servo, and withdraw the rear servo from the oil I rnnsfer 
pipe and from the gearbox. If the gearbox is installed 
in the car, care must be taken during this operation to 
support the rear servo and so avoid damage to the 
front servo and oil pipes. Remove the rear band release 
spring. 

Support the front servo and remove the two securing 
setscrews. Push the rear oil pump discharge pipe as far 
as possible into the rear pump and carefully ease the 
front servo unit from the gearbox casing, turning it 
to disengage the rear oil pump discharge pipe and at 
the same time withdrawing it from the front oil pump 
delivery pipe. 

If difficulty is experienced in disengaging the servo 
unit from the rear oil pump discharge pipe, slacken, 
and if necessary remove the front servo valve body. 
On' 1952' gearboxes, slacken the setscrews securing the 
rear pump. If the valve body is to be detached from 
the front servo, remove the three securing screws, then 
slide the valve body toward the front and lift it from 
the servo body; retain the non-return valve spring and 
the ball. 

If fault diagnosis has indicated that a servo unit 
might be defective, it should be checked as described 
under ·Front servo - To test' in order to ascertain 
which part is at fault before it is dismantled and 
inspected. 

.. 
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Front servo unit- To dismantle 

Hold the servo unit with the valve body (see Fig. 61) 
uppermost to prevent the 4-3 timing valve from falling 
out when the va lve body is removed. Hold the valve 
body against spring pressure and remove the three 
securing screws. Slowly release the pressure and 
remove the non-return valve ball and spring as the 
bodies move apart. Tip the servo body and allow the 
4- 3 timing valve to slide from its bore. 

Depress the overrun valve retainer and withdraw 
the pin, retainer, spring and valve. lf the retainer sticks 
in the bore, refit the valve body to the servo body, 
without the non-return valve and spring, then apply 
an air blast of appro.xiJl'lately 701b/sq.in. intermit-

l J 
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tently to the band release oil duct (see Fig. 65); this 
will have tht effect of hammering the retainer without 
damage to the component parts. Do not use leverage 
between the valve and the dividing walls in the face of 
the valve body casting. 

Depress the exhaust valve spring, using a screw
driver edge through the slot in the retainer, then slide 
out the retainer. Withdraw the spring and valve. 

To dismantle the remainder of the servo unit, remove 
the three screws securing the band release cylinder and 
withdraw the cylinder from the servo body. Withdraw 
the band release piston from the front band release 
cylinder. 

Remove the two springs and the retainer from the 
servo operating rod. 
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1 FRONT SERVO RETAINING 
SETSCREWS 

l COMPE NSATOR PIPE 
3 OIL TRANSFER PIPE 

Fig. 60 Disconnecting points 

4 REAR SERVO RETAINING SET 
SCREWS 

6 REAR PUMP-TO-FRONT 
SERVO OIL PIPE 

7 FRONT PUMP-TO-FRONT 
SERVO OIL PIPE S GOVERNOR FEEO OIL PIPE 
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Fig. 61 Front serv~xploded 

1 BAND RELEASE CYLINDER 
2 BAND RElEASE PISTON 
3 APPLY PISTON RETURN 

SPRING 
-4 APPLY PISTON ASSEMBLY 
S SEI\VO BODY 

6 BLANKING PLUG 
7 OVERRUN CONTROL VALVE 
8 NON-RETURN VALVE 
9 +-l TIMING VALVE 

10 VALVE 800Y 
11 LINE EXHAUST VALVE 

Cliaprer 3 

Withdraw the compensator and band apply piston 
assembly from the servo body, using a press tool and 
distance piece through the blanking plug orifice. The 
compensator and band apply piston assembly cannot 
be dismantled further . 

Jf the gearbox has covered a considerable mileage, 
and new piston rings are available, remove the old 
rings from the pistons. lf new rings are not available, 
or the geurbo.x. has only covered a low mileage, the 
rings should be inspected as described in 'Front 
servo - To inspect'. 

Dismantling of a '1952' front servo, described in the 
following paragraphs, is slightly different to the proce
dure for dismantling current models. 

The component parts are illustrated in Figure 62 to 
which reference should be made when dismantling the 
unit. 

Remove the t,vo setscrews and washers securing the 
front band release cylinder to the servo body and with
draw the cylinder and spring. 

Unscrew the blanking plug from the servo body and 
withdraw the piston assembly. If the piston assembly 
sleeve is tight in the body, it can either be drifted or 
pressed out using a soft metal drift through the blank
ing plug orifice; take care not to damage the orifice 
threads. The piston assembly cannot b~ dismantled 
further. 

Ur.screw the blanking plug and remove the retainer 
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and 4-3 timing valve. 
Cut the end off the quick-release valve retaining pin, 

extract the pin and withdraw the spring and valve. 
Unscrew the non-return valve seat and remove the 

spring and ball. 

Rear servo unit- To dismantle 

Dismantling of the rear servo (see Fig. 63) is best 
attempted using the special tool (STD 6012) to com
press and release the inner and outer b,rnd apply 
springs. Do not unscrew the two strap securing set
screws until the springs are held captive, otherwise 
damage to the servo, or personal injury, may result. 

Fit the servo unit in position on the base pegs of the 
special tool {see Fig. 64) and screw down the compres
sor spindle until it enters through the hole in the strap 
and just meets the boss Otl the top of the compensator 
piston. Fit the 'U' section distance piece in position. 
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lf tool (STD 6012) is not available and a press is to be 
used, place the servo operating lever in its normal 
position and use a packing piece under the lever to 
support the unit in a vertical position under the 
plunger. Lower the press plunger until it just meets the 
strap; do not lower further, otherwise the strap may 
become distorted. 

Unscrew and remove the two securi ng setscrews, 
then release the springs gradually until they are fully 
extended. Remove the strap, outer spring, compensator 
piston and inner spring. 

Withdraw the compensator/release piston and com
pensator/release cylinder from the servo cylinder and 
remove the exhaust valve and spring from the com
pensator/release cylinder. Using a suitable bar on the 
operating rod, push out the main piston and spring 
from the servo cylinder. 

Jf it is necessary to remove the piston from the com
pensator and release cylinder, stand the assembly on 
end, captive spring uppermost, then using leverage 
under both sides of the coil, remove the spring from 
the operating rod. The lowermost coil will be damaged 
on its withdrnwal from the groove - it should there
fore be renewed on assembly. Withdraw the piston 
from the cylinder. 

If the operating lever is to be removed, withdraw 
the split pin, slide out the pivot pin, remove the operat
ing lever from the Jugs and slide out the eighteen 
needle rollers. 

1f the gearbox has covered a considerable mileage 
and new piston rings are available, remove the old 
rings from the pistons. lf new rings are not available 
or the gearbox has only covered a low mileage, the 
rings should be inspected as described in 'Rear servo
To inspect.' 

All parts should be cleaned thoroughly before the 
inspection, using a brush, compiessed air and filtered 
cleaning fluid. 

Oil ducts and valve bores must be washed and blown 
through to remove any particles which could even
tually reach the control valve unit and cause faulty 
operation of the gearbox. Ensure that the leak hole in 
the non-return ball valve seating in the front servo is 
free from dirt or sludge. 

Do not remove piston rings, except when essential 
to facilitate cleaning of the grooves; careless handling 
of these rings can cause distortion. The piston ring 
inside the front servo compensator piston assembly 
can not be removed, but every effort must be made to 
flush the compensator chamber by introducing clean
ing fluid and moving the operating rod to and fro. 

Fig. 62 Front servo-explodNI (1952 cars) 

l CYLINDER COVER 
1 ~-J TIMING VALVE 1 BAND OPERATING ROD 6 QUICK-RELEASE VALVE 
l PISTO N ASSEMBLY 5 FRONT SERVO BODY 7 NON-RETURN VALVE 
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Fig. 63 Rear servo-exploded 

1 STf\AP 
l OUTER SPRING 4 SERVO BOOY 8 BOOSTER PISTON 

9 EXHAUST VALVE 
3 COMPENSATOR ANO 

RELEASE PISTON AND 
CYLINDER 

S NEE01.E ROLLERS 
6 OPERATING LEVEi\ 
7 PIVOT PIN 

10 COMPENSATOR SPRING 
11 COMPENSATOf\ PISTON 

Clean all pipes and check them for kinking at the 
bends. Check the ends for damage and for fit in their 
respective bores. 

Check all permanent plugs for security. 
Examine all springs for distortion and screw threads 

for damage. Damaged screw threads can be cleaned 
out in the normal manner providing that the correct 
taps and dies are used. In the case of the two setscrews 
securing the compensator and release cylinder to the 
rear servo cylinder, due consideration should be given 
to the load imposed on the threads when the servo is 
acting under oil pressure. 

Opportunity should be taken to check the condition 
of the band linings as far as possible while in position 
on the drums. The bands must not be pulled away 
from the drums, otherwise they may become distorted 
and contact area lost. 
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Front servo - To inspect 

Examine the piston bores in the servo body and the 
front band release cylinder for signs of scoring or of 
'pick-up'. Check that the dowel in the servo body has 
not become damaged. This dowel is a loose fit in the 
servo body and is easily removable. 

Examine the valves and bores for scoring. Oil the 
valves and check that they slide freely in the bores under 
their own weight. Examine the ball valve seating. 

Examine the piston assembly externally for scores 
and the piston rings (if the old ones are being re-fitted) 
for chipped edges and uneven contact. Hold the outer 
body of the assembly and move the operating rod 
backward and forward to check for freedom .of action; 
a cushioned effect coupled with the characteristic 
scraping action of a piston ring should be felt. 
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Check the face of the light alloy valve body for dis
tortion, using a surface plate. Any distortion, particu
larly in the section between the main line oil passage 
and the overrun valve, will necessitate renewal. 

The valve body complete with valves and springs 
can be renewed as a separate assembly, but the ball 
valve seating cannot be renewec! independently. 

Unserviceability of the servo body, front band 
release cylinder, valves or the piston assembly will 
necessitate renewal of the complete servo unit as these 
items are selectively fitted on initial assembly. Other 
components such as piston rings can be renewed 
separately. 

Fig. 64 Dismantling rear seno 

I DISTANCE PIECE 3. COMPENSATOf\ l'ISTON 
2. COMPRESSOR SPINDLE ~. 8ASE PEG 

' ,, 
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Rear servo -To inspect 

The rear servo should be inspected in the same 
manner as the front servo with the addition of the 
following items. 

Examine the spring retaining strap for cracks at the 
bends and for bending across the hole in the top 
section. 

Examine the compensator and release piston inter
nally and the compensator piston externally for scor
ing; examine both pistons for burrs on the rims of the 
open ends. 

Examine the restrictor valve plate in the base of the 
compensator and release cylinder for security. 

Examine the pivot pin and the bore of the band ) 
operating lever for wear and bedding of the needle 
rollers. Assemble the pivot pin and needle roJJers in 
the bore and check for play. If wear or excessive play 
is apparent, renew the parts. Check the fit of the pivot 
pin in the Jugs on the servo body. 

Unserviceability of the following parts will necessi
tnte renewal of the complete servo unit as these items 
are selectively fitted on initial assembly. 

Compensator/piston. 
Compensator/release piston. 
Compensator/release cylinder. 
Main piston. 
Servo cylinder. 
Exhaust valve. 

Front and rear; servos - To assemble 

When assembling the servo units ensure tl1c1t all 
parts are clean and oiled; do not fit sliding parts into 
dry bores. Refit any piston rings thot have been 
removed. Fit new jointing where applicable but do not 
use jointing compound. Enter piston rings squarely to 
avoid scraping the cylinder walls. 

Front servo - To assemble 

Jf necessary, fit a new piston ring onto the band 
apply piston and fit the assembly into the bore of the 
servo body. 

Align the dowel slot in the sleeve with the dowel in 
the servo body and push in as far as possible by hand; 
a press tool may be necessary to push the assembly 
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fully home. The sleeve should fit the front servo body 
with an interference fit of 0·000 in. to 0·00 I in. 

If necessary, fit a new piston ring onto the band 
release piston, then fit the piston to the band release 
cylinder, using three 0·0015 in. feeler gauges to enter 
the piston ring over the steps in the bore. 

Fit onto the shaft of the band release piston, the 
band release return spring, retainer and the compen
sator return spring. 

Fit the band release cylinder to the servo body, then 
enter, but do not tighten the three securing setscrews. 
Turn the band release cylinder anti-clockwise to ensure 
that the flange does not overlap the front pump 
delive1y duct. 

Torque tighten the three securing setscrews. 
Fit the exhaust valve, spring and retainer, taking 

care to centralise the exhaust valve spring in the depres
sion in the retainer to obviate side thrust on the valve. 

Fit the overrun valve, spring, retainer and pin. 
Ensure that the end of the overrun valve retainer pin 
is below the surface, otherwise it will prevent the two 
faces from meeting and will permit oil leakage. 

Fit the 4-3 timing valve to its bore in the servo body 
and ensure that it is below the surface, then fit the ball 
valve and spring and fit the valve body on to the servo 
body; secure with the three setscrews. Torque tighten 
the securing setscrews evenly to prevent distortion of 
the alloy body. 

Assembly of the '1952' front servo is the reverse of 
disma'ntling and in most ways similar to the procedure 
described for current front servos. The following para
graphs give a few points which should be borne in 
mind when assembling. 

The piston assembly should be pushed to the end 
of the bore to ens11re that the operating rod is correctly 
aligned in the guide hole when fitting the release 
cylinder. 

Align the dowel slot with the dowel pin before 
entering the piston assembly into the servo body. 
Enter the compensator sleeve squarely in the bore and 
press it in as far as possible by hand. ff necessary use 
a press tool but avoid canting the sleeve, otherwise it 
may seize in the bore, or the piston ring may become 
wedged or broken. 

Fit a new quick-release valve retainer pin and peen 
the head to secure. 

Ensure that the 4-3 timing valve retainer spring is 
locked in position by spring action in the depression 
in the servo body. 
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Rear servo - To assemble 

Assemble the needle rollers into the bore of the 
operating lever, retaining them in position with petro
leum jelly, then fit the assembly to the servo body with 
the pivot pin. Lock the pivot pin in position with a 
split pin. 
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Fit the compensator and release piston in the 
cylinder. Stand the assembly on end, operating rod 
uppermost, then push the new spring, smallest coil 
first, on to the rod until it comes to rest in the groove. 
Fit the paper jointing in position on the end face. 

Fit the spring in position in the bore of the main 
piston, ensuring that it is pressed into its housing, this 
should be an interference fit ofO·OOI in.; slide the main 
piston into the servo cylinder. Assemble the exhaust 
valve spring into the hollow of the exhaust valve, then 
insert both into the bore of the compensator/release 
cylinder. Ensure that the spring is home in the smaller 
bore and that the valve is seated correctly over the 
spring; it is possible for the spring to become trapped 
by the rim of the valve. This can cause mal-functioning 
of the gearbox when moving from first gear, or when 
the selector lever is moved into range '2' with the 
engine running and the car stationary ('1952' model). 

Lay the servo cylinder and the compensnlor and 
release cylinder assembly horizontaly. Align the 
exhaust valve with the orifice in the servo body then 
bring them together, ensuring that the exhaust valve 
enters the orifice without trapping the paper joint. 

Stand the assembly upright then fit the inner spring, 
compensator piston, outer spring, strap and setscrews. 

Screw out the spindle and mount the servo on the 
base pegs of the special tool (STD 6012). Screw down 
the spindle through the hole in the strap and onto the 
boss on the compensator piston. Continue to screw 
down ,mtil the compensator piston is about to enter 
the bore of the release piston. Lift the outer spring and 
strap clear of the compensator piston. Carefully align 
the compensator piston in its bore then screw down 
the spindle until the piston is entered in the bore of 
the release piston. Compress the outer spring by hand 
until the distance piece can be fitted to the tool, then 
screw down the spring with the tool until the strap just 
meets the facing on the compensator cylinder. Fit und 
torque tighten the securing setscrews. 

If assembling the rear servo under a press, care must 
be taken to ensure that .the piston enters the bore 
squarely; the outer spring cannot be lifted to facilitate 
access as on the special tool 
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Servos- To test 

The servo units can be tested functionally only by 
using a special test rig, or by refitting them to the 
gearbox and carrying out a road test as described in 
Chapter 2. 

Movement of the servo pistons and freedom of the 
valves in their bores can be tested however, by applying 
an air pressure of approximately 70 lb/sq.in. to speci
fied oil ducts and observing the movement. Internal 
leaks or sluggish valves, which could cause faulty 
operation of the gearbox. will not be revealed by these 
tests. 

Front servo - To test 

Apply air pressure to the band apply duct (see Fig. 
65). The operating rod should move out to its fullest 
extent and the 4-3 timing valve should be heard and 
seen to move through the compensator pipe hole on 
top of the servo body. If the 4- 3 valve does not move, 
shake the valve to the other end of its bore and repeat 
the check; this valve is not subject to spring pressure 
and therefore will not return once it has moved. 

Hold a finger on the overrun valve housing and 
apply air pressure intermittently to the main line duct; 
movement of the valve should be felt. lf doubt exists, 
exert a slight pressure on the overrun valve retainer, 
using a stiff metnl rod, nnd repeat the check; movement 
of the rod should be felt. 

Cover the front pump delivery duct and apply air 
pressure to the other end of the duct. Oscillation of the 
exhaust valve should be felt and will probably be 
heard. 

Air testing of 'l952' front servo is somewhat dif. 
ferent to the procedure described above and is as 
follows 

Remove the blanking plug from the 4-3 timing valve 
bore, hold the servo with the bore uppermost, then 
apply air pressure to the band apply duct (see Fig. 65). 
This should move the servo piston and cause the 
operating rod to move out to its fullest extent and also 
lift the 4-3 timing valve, as seen through the blanking 
plug orifice. Refit and tighten the blanking plug. 

Apply air pressu(e intermittently to the band release 
duct and observe to ensure that the exhaust valve 
moves to and fro across the exhaust port in the side 
of the casing adjacent to the non-return valve seating. 
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1952 

1953 

Fig. 65 Air pres.sure test- Front servos 

1952 SERVO 
1, BAND APPLY DUCT 3. EXHAUST PORT 
2. SAND RELEASE DUCT 4, +-l TIMING VALVE 

1. BAND APPLY DUCT 
2. BAND RELEASE DUCT 

1m SERVO 
i. OVERRUN CONTROL 

VALVE HOUSING 

C 761 

3. FRONT PUMP DELIVERY 
DUCT 

5. EXHAUST VALVE HOUSING 

Rear servo - To test 
Apply air pressure to the band release oil duct (see 
Fig. 66); the operating rod should move into the servo 
cylinder. 

Apply air intermittently to the 1-2 oil duct; the 
exhaust valve should be felt to move to and fro in its 
bore. A piece of stiff wire inserted through the pressure 
balance hole in the end of the exhaust valve bore will 
confirm this movement. 

Front and rear servos - To fit 
If the rear pump and governor securing bolts have 
been slackened during dismantling, tighten them and 
check the alignment of the governor sleeve as des
cribed in Section 5. This can be carried out without 

) 
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Fig. 66 Air pressure test-Rear servo 

f OPERA TING ROD 
l BANO RELEASE OIL DUCT 
l COMPENSATOR OIL OUCT 
~ 1-l OIL DUCT 

S. COMPENSATOR OIL PIPE 
DUCT 

6. EXHAUST VALVE HOUSING 

removing the control valve unit. 
Fit the rear oil pump discharge pipe into the bore in 

the rear pump ensuring that it is fully home. Ensure 
that the front pump delivery pipe is fully home in the 
front pump. 

Rotate the front drum band until the slot for the 
operating rod is in the correct position and the other 
end of the band is engaged with the adjusting screw. 
Engage the band operating rod in the band slot, then 
manoeuvre the servo unit into position, engaging the 
front pump delivery pipe and the rear pump discharge 
pipe in their respective bores. Do not fit the securing 
setscrews at this stage. 

Fit the renr band release spring in the housing in 
the end of the rear band, using petroleum jelly to hold 
it temporarily in position. Engage the short end of the 
operating strut in the spring coil and tie the ends of 
the band together with a piece of wire, this will hold 
the spring in position during subsequent operations; 
the wire should be fixed in such a manner that it can 
be removed easily at a later stage. Rotate the band 
trntil it engages with the adjusting screw. 

Hold the rear servo operating lever against the 
operating rod, then move the rear servo unit forward 
to enter the transfer pipe on the front servo unit into 
its. bore, at the same time engage the socket on the 
operating lever with the end of the operating strut. 

Push both servos to the face on the gearbox casing, 
then fit and evenly torque tighten the securing setscrews, 

115 

Chaple,. 3 

taking care that the front and rear pump pipes fully 
engage smoothly; the rear servo must be supported dur
ing this operation. Check that the band release spring is 
in the correct position, then remove the locking wire 
from the ends of the band ensuring that no wire is 
left in the gearbox. 

Adjust the setting of the front and rear bands as 
described later in this Section. 

Fit the compensator pressure pipe (if applicable) and 
the governor oil delivery pipe. 

Fit the oil filter and sump as described in Section 3. 
then carry out a road test as described in Chapter 2, 

Bands - To set 

Setting of both bands must be carried out whenever 
a servo unit has been removed and may also be neces
sary to rectify faulty operation of the gearbox. The 
procedure is the same whether the gearbox is installed 
in the car or on the bench. 

Front band-To set 

The tools used for setting the front band are, spanner 
(RH 131), gauge (RH 671 for '1952' servos with a 
tapered thread) and gauge (UR 3144)-see Chapter 
4-Tools. 

It is necessary to use the spanner, only if the gearbox 
is in position in the car. The outer box spanner fits on 
to the lock-nut and the inner adjusts the bands. 

Unscrew the blanking plug from the front servo 
body and screw in the setting tool as shown in Figure 
67. Turn the plunger nut by hand until the plunger 
makes contact with the servo piston. Turn the drum 
by hand in the opposite direction to normal rotation 
to centralize the band; using a spanner, screw in the 
plunger five complete turns. Check that the knurled 
washer cannot be rotated; if it is loose, slacken the 
band adjusting screw until the washer is gripped. 

Hold the knurled washer of the tool as shown in 
Figure 67, then tighten the band adjusting screw until 
the washer just slips. Hold the adjustillg screw to 
prevent it from turning, then tighten the Jock-nut to 
the correct torque loading. Check that the tension on 
the knurled washer has not changed indicating that the 
setting has not altered. 

Slacken the plunger nut more than five turns, to 
relieve the pressure on the screw thread in the servo 
body; unscrew the tool. then refit and tighten the blank
ing plug. 
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Rear band-To set 
The tools required for setting the rear band are, 
spanner (RH 131) and gauge (23789/Gl002) - see 
Chapter 4 - Tools. 

Remove the governor oil delivery pipe. 
Check thut there is a clearance between the end of 

the operating lever and the operating rod of the rear 
servo: if necessary, slacken the band adjusting screw. 
Turn the rear drum in the opposite direction to the 
normal rotation to centralize the band. To ensure that 
the band is centralized. hold a screwdriver against the 
riveted end of the band and shock it into position on 
the drum. 

Hold the band setling gauge with .the cut-away leg 
ftrmly against the ·spring end of the servo and the other 
end nf the gauge resting on the servo operating rod. 
as shown in Figure 68. 

Screw in the adjusting screw until the face of the 
operating lever just touches the gauge; care must be 
taken not to allow the gauge to be pushe<l by the 
operating lever, otherwise an incorrect setting will be 
obtained. lf this occurs. slacken the adjusting screw 

Fig. 67 Setting the front band 
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Fig. 68 Setting the rear band 

and recommence the setting operation, which must 
always be carried out by adjusting the operating lever 
moving towards the gauge and not away from it. 
Firmly hold the adjusting screw and tighten the lock-nut 
to the correct torque loading. Check that the setting 
has not altered. 

Refit the governor oil delivery pipe. 

Gauge (UR 3144)- To check 
1.nstances have occurred of the lock-nuts, which 
regulate the spring loading in tool (UR 3144), slacken
ing off, resulting in inaccurate adjustment of the front 
band. 

Remove the plunger assembly from its housing and 
check the length of the spring under a compression; 
this should be I· 160 in. ± 0·003 in. 

If the spring length is incorrect adjust the nut until 
the correct length is obtained, then lock together the 
two nuts and peen over the end of the thread to ensure 
that they do not work loose. 

It is recommended that tool (UR 3144) should be 
frequently checked approximately every three to six 
months. depending on how often the tool is used. 

) 
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SECTION 7-REAR PUMP AND GOVERNOR 

To remove the rear pump and governor, it is 
unnecessary to remove the gearbox from the car. Drain 
the oil as described in Chapter 2, then remove the 
following units 

Sump and side cover (see Section ·3). 
Control valve unit (see Section 4). 
Parking brake bracket (see Section 5). 
Front and rear servo units (see Section 6). 

If the governor only is to be removed, it is not 

necessary to remove the two servo units. 

Governor - To remove 

Scribe correlation marks on the edge of the governor 
drive flange and the governor body to ensure correct 
assembly, then unscrew the two retaining setscrews and 
separate the governor assembly from its driving flange. 

lfthe gearbox is removed from the car, hold the out
put shaft to prevent the governor from turning whilst 
the two setscrews are removed. 

.,/ 
/ 

/! 
' 

I I · 
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Fig. 69 Removing pump-to-front servo oil pipe 
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Rear pump and governor- To remove 

Withdraw the pump-to-front servo oil pipe as shown 
in Figure 69. 

Rotate the output shaft until the large (GI) governor 
weight faces toward the front of the gearbox. Unscrew 
the two retaining setscrews and withdraw the pump 
and governor assembly from the gearbox, as shown in 
Figure 70. 

Rear pump and governor-To 
dismantle 

J?i.s~1antling of the governor and rear pump is 
lrm1ted to that described in the fol!owing paragraphs. 

If wear or damage should necessitate the renewal of a 
part not covered by these dismantling instructions, 
either the pump or governor must be renewed as a 
unit. 

When renewing a pump, tl1e bronze driving gear on 
the output shaft must be examined for wear; if wear is 
considered excessive or the gears are noisy on a subse
quent road test, renew the gear. 

Governor - To dismantle 
The only parts which can be removed from the 
governor assembly are the oil sealing rings, the G2 
valve and sleeve and a hardened steel washer which is 
situated in the bottom of the G2 valve sleeve bore· 

' this washer is not fitted on early gearboxes. 

!CS97 

Fig. 70 Removing rear pump and governor 
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The 02 valve can be withdrawn from its sleeve after 
removing the retaining plate, as shown in Figure 71, 
but the oil sealing rings need not be removed unless 
they are worn or damaged. 

lf a 02 valve is unserviceable, a new G2 valve and 
sleeve assembly may be fitted, but if a GI valve is 
unserviceable a new governor assembly must be fitted 
as neither GI nor G2 weights should, be removed. 

Rear pump - To dismantle 

Unscrew the four screws retaining the cover and lift 
off the pump cover. Withdraw the annulus gear by 
tilting the pump and gently shaking until the gear drops 
into the palm of the hand. 

Rear pump and governor - To inspect 

Clean all the components thoroughly, flush out the 
oilways with a suitable cleaning fluid and blow through 
with compressed air. Examine all parts for cracks and 
burrs. 

Governor-To inspect 

Check the mating faces of the governor and driving 
flange with engineers' blue; if either face is distorted, 
renew the complete assembly as the surfaces must not 
be scraped. Some early rear pumps are fitted with an 
aluminium drive flange and in this case both rear pump 
and governor should be renewed. 

Wear of the governor tower is unlikely, b\1t if signs 
of rubbing are evident, it should be inspected in con· 
junction with the bore of the parking brake bracket. 
Wear of this nature is usually caused by the tower 
running eccentrically. Details of the run-out check and 
methods of rectification are given under 'Governor -
To fit.' 

Check the oil seal rings for freedom or excessive 
clearance in their grooves; if the periphery of a ring 
appear~ to be worn, remove the ring, insert it into the 
bore of the parking brake bracket and check that the 
ring gap is within the limits given in the 'Summary of 
Repair Data' at the beginning of this Chapter. 

Ensure that the Gl and G2 valves operate freely; 
they should be heard moving as the governor assembly 
is gently shaken from side to side. 

Alt 

Fig. 7l Remo\'lng G2 valve and slee\'e 

Rear pump-To inspect 
Check the governor driving flange and flexible drive 

· retaining pins for security. Failure of the flexible drive 
is most unlikely, therefore the large amount of axial 
movement and the small radial movement between the 
steel driven gear and the flexible drive can be con
sidered normal. 
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Early rear pumps are not fitted with a flexible drive, 
the oil pump skew gear being secured to the pump 
drive shaft by a pin. On some rear pumps the skew 
gear retaining pin is a sliding fit in the drive-shaft, but 
an interference fit in the gear. This allows the skew 
gear to move very slightly radially on the shaft and, 
providing this slight movement does not suggest that 
the pin has worn, the pump unit need not be renewed. 

Check the mating faces of the pump cover and the 
pump body with engineers' blue. Small bur.rs may be 
removed, but the joint faces must not be scraped or 
lapped otherwise the machining marks may easily be 
eliminated. 

Examine the annulus gear pocket and the pump 
cover for wear. If scoring in the pocket is severe and 
likely to affect the pump performance, renew the pump. 
If the oil pressure is found to be low during fault 
diagnosis tests, this should be used as a guide when 
assessing score damage. 



Chapter 3 

Inspect the gears for worn or damaged teeth and 
check the oil inlet pipe for security in the pump body. 

Check the inside face of the crescent shaped segment 
for signs of fo uling by the inner gear teeth. lf sco ring 
is heavy this is an indication of excessive wear in the 
drive-shaft bushes : in each case the pump should be 
n~newed. 

Rear pump and governor - To assembfe 
To assemble the rear pump and governor, reverse 
the proced ure for dismantling ensuring that each part 
is lubrica ted with clean gearbox oil before being 
refitted. 

The importance of cleanliness is emphasised, but 
rag sh1)uld ne·1er be used owing to the danger of fluff 
entering the control system and fouling the valves. 
Attention is drawn to the special instructions con
tained in the introductory notes at the beginning of 
this Chapter, also the torque loading data a!ld schedu le 
of flts and clearances given in the 'Summary of Repair 
Data'. 

Governor - To assemble 
Reflt the oi l sealing rings to the governor tower. 
using the special tool as shown in Figure 72; if the 
rings are new. check the gaps by inserting the rings 
into the bore of the parking brake bracket, then check 
the clenrance in the grooves of the tower. 

1 nsert the steel washer (if fitted ), G2 valve and sleeve 
into the governor body e11suring that the small recess 

Fig. 72 Fitting governor oil sealing rings 
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Fig. 73 Fitting an11ufar gear 

in the sleeve aligns with the slightly larger recess in 
the governor body. Refit the retaining plate, ensuring 
that the dowel in the plate lines up with the two 
recesses previously described. Fit the two setscrews and 
new tab washers ; tighten the setscre·,;,s to the correct 
torque given in the 'Summary of Repair Da ta' and 
lock the tab washers. 

Rear pump-To assemble 

Assemble the rear rl!mp reversing the procedure for 
dismantling noting the following points. 

Ensure that the annular geur is correctly fitted with 
the chamfered edge toward the bot torn of the annulus 
gear pocket ns shown in Figure 73. Fit the pumr cover 
and the four setscrews; torque tighten to the figure 
given in the 'Summary of Repair Data'. 

Check that the drive-shaft end float is not less lhan 
0·0005 in. or more than 0·0025 in. Pour some clean 
gearbox oil through the pump intake pipe then turn 
the gears to check for free rotation. 
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Governor - To fit 
Before fitting the governor body to the driving flange 
it must be checked for swash, using a dial test indicator 
as shown in Figure 74. Turn the pump shaft several 
times and check that the swash, if any, is within the 
limits given in the 'Summnry of Repair Data'. If out
side these limits, renew the pump and again check for 
swash. 

: .. . 

Fig. 74 Cheeking rear pump flange for swash 
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Fig. 75 Checking governor lower rnn-out 

Mount the governor onto the driving flange and if 
neither of the units have been renewed, ensure that the 
correlation marks coincide; if a new unit is being 
fitted, it should be marked after the run-out check 
described later. Refit the two setscrews and tighten to 
the correct torque loading. Using a dial test indicator 
as shown in Figure 75, check the run-out of the 
governor tower as follows. 

With the stem of the indicator contacting the tower 
approximately 0·250 in. from its outer end, rotate the 
shaft several times. If the total run-out exceeds the 
limits given in the Summary, remove the governor from 
its drive flange, turn it through 180 degrees and refit, 
then check ag,tin. If run-out is still excessive, fit a new 
governor and repeat the check. lf this does not bring 
the run-out within the lim.its, the rear pump and the 
governor must be rellewed. 

After completing the check, iigain scribe the corre
lation marks on the governor and driving flange; rent 
the parking brake bracket (see Section 5), the control 
valve unit (see Section 4), the side cover and sump (see 
Section 3) then refill the gearbox with oil. Prime the 
ride control unit if fitted. 
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Rear pump and governor - To fit 

When both the rear pump and governor have been 
removed from the gearbox, the assembling and check
ing procedure is similar to that given under 'Gover
nor - To fit'. It is, however, easier to check for swash 
and run-out before installing the combined assembly 
into the gearbox; in such cases the dial test indicator 
should be mounted onto the pump body. 

After completing the checks, ensure that the mating 
surfaces of the gearbox and pump unit are free from 
burrs, especially around the setscrew holes, then, with 
the G 1 weight facing the front of the gearbox fit the 
assembly, at the same time slightly rotating the 
governor to mesh the gears. Fit the two retaining set-
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screws to the correct torque loading. 
Refit the front and rear servo units (see Section 6), 

parking brake bracket (see Section 5), control valve 
uoit (see Section 4) and side cover- and sump (see 
Section 3). Fi!! with oil and prime the ride control unit 
if fitted. 

Serviceability checl< 

After overhaul or fault rectification, a road test 
should be carried out to ensu re that the gearbox func
tions correctly, particular attention being paid to that 
part of the test which led to the diagnosis of the fault. 
Details of the tests concerned are given in Chapter 2. 

J 
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SECTION 8- PRESSURE CONTROL VALVE 

Removal of the pressure control valve (see Fig. 76) 
can be carried out with the gearbox in the car and 
without the removal of any other parts. 

To ensure that the inner parts do not fall out during 
removal the following procedure should be carefully 
carried out. 

Using a suitable spanner .unscrew the blanking plug 
taking care to restrain it under the pressure of the 
return spring. Before lifting out the blanking plug 
place a finger on to the return spring and lift out the 
complete unit. 

The valves can then be shaken out of their bores. 

Pressure control valve - To inspect 

Thoroughly clean all parts, using a suitable cleaning 
fluid. 

1 3 
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Examine the condition of the inner and outer rubber 
cushions and if they show any sign of deterioration or 
damage, remove and fit new ones, after first dipping 
them into clean gearbox oil. 

Remove the oil seal ring and joint washer from the 
blanking plug then examine the threads for signs of 
'picking-up' or damage; similarly examine the threads 
in the gearbox, then screw the plug into the gearbox 
to check for freedom. 

Fit a new seal ring and joint washer, then assemble 
the unit using petroleum jelly to retain the plugs and 
damper spring in position while the unit is assembled 
to the gearbox. Torgue tighten the plug to 40 lb.ft. 
to 50 lb.ft. 

Fig. 76 Pressure control valve-exploded 

1 INNER CUSHION 3 RETURN SPRING S SEALING RING 7 BLANKING PLUG 9 DAMPER SPRING 
2 OUTER CUSHION ~ REVERSE BOOSTER PLUG 6 JOINT WASHER 8 T.V. REGULATOR PLUG 10 REGULATOR VALVE 
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SECTION 9 - FRONT PUMP AND DRIVE-SHAFT 

To remove the front pump and drive-shaft, first 
remove the gearbox from the car as described in 
Section I then remove the following units. 

Fluid coupling (see Section 2). 
Side cover, sump and lilter (see Section 3). 
Front and rear servo units (see Section 6). 
Pressure control valve (see Section 8). 
If required, the front pump can be removed from 

the gearbox without disturbing the drive-shaft, but for 
the purpose of overhaul it is easiel' to remove the shaft 
at this stage. Instructions covering removal, inspection 
and re-assembly are included in this Section. 

Fig. 77 Removing oil feed pipe 
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Fig. 78 Removing intcr111cdillte sllafl snap ring 

Front pump- To remove 

Withdraw the pump-to-front servo oil feed pipe (see 
Fig. 77). Remove the pump-to-filter pipe. 

Using spring ring pliers in the manner illustrated in 
Figure 78, remove the !>nap ring. steel backing washer 
and bronze thrust washer from the intermediate shaft: 
keep together and label them for easy identification on 
re-assembly. 

Remove the two screws securing the front pump, 
then withdraw the dowel washer from its counterbore 
with the spring ring pliers. Taking care not to damage 
the drive-shaft bushes on the intermediate shaft 
splines, withdraw the pump together with the drive
shaft from the gearbox. Jt may be necessary to tap the 
rear face of the pump to free it initially, in which case 
a soft drift should be used. 
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Remove and discard the pump-to-gearbox gasket. 
From the intermediRte shaft. remove the bronze thrust 
w;isher and label it for identification. 

The front pump should be dismantled only if sus
pec~ed of faulty operation which cleaning will usually 
rectify. It may be preferable to change the complete 
unit rntber than attempt rectilication ifri2 test facilities 
are not :1v:1ilable. -

Front pump-To dismantle 

Separate the pump from the drive-shaft by sliding 
one from the other. 

Place the pump on the bench, front cover down
ward, then, using the holding tool shown in Figure 79, 
1:emove the four setscrews and washers. Lift the body 
from the front cover. If the body is held by the two 
dowels. gently tap the cover with a soft mallet; do not 
turn the cover over otherwise the pump parts will fall 
out and may be damaged. 

Before lifting any of the parts, mark the exposed 
face of the pump rotor to ensure that it is fitted cor
rectly on re-assembly. Do not use a scriber or punch 
for marking; an indelible pencil is recommended. 

Remove the top inner vane ring, pump rotor, seven 
vnnes and the lower inner vane ring, then lift out the 
slide after pushing ii toward the priming springs as 
shown in Figure 80. Remove the two concentric prim• 
ing springs; on early pumps only one single spring is 
fitted. 

Fig. 79 Unscrewing body retaining scmYs 
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Fig. 80 Removing pump slide 

Remove the relief valve from the pump body as 
shown in Figure 8 I. Depress !he spring guide and with
draw the retaining pin. Relaxing the pressure on the 
spring, carefully remove the guide and spring; remove 
the valve with the spring ring pliers. 

Remove and discard the oil seal ring from the oil 
intake pipe bore in the pump body. 

Remove the piston-ring type oil seals from the pump 
cover. 

The lip-type oil seal in the pump cover should not 
be removed unless renewal is necessary; the seal is a 
tight fit in its bore and removal may necessitate the 
use of a hammer and chisel. 

If the lip-type seal has to be renewed on an early 
'S2' front pump take careruJ note of the following 
paragraphs. 

Early 'S2' front pumps are fitted with a seal identical 
to those fitted to 'SI' pumps, but on 'S2' pumps the seal 
is not pressed fully home in the pump cover recess. A 
modification provided for a washer interposed between 
the seal and the recess end face in order to more 
effectively control the position of the seal. 

A further modification incorporated the re-position
ing of the seal recess in order to obviate the necessity 
for a spacing washer. 

Current cars are fitted with a new type of seal, 
(Part No. UG 4107) requiring a recess position similnr 
lo that of'Sl' pumps. No spacing washer is required 
and the seal is pressed fully home in the recess. 

Seal (UG 4107) will be supplied as a replacement for 
fitting to all 'S' series cars but existing seals (UG 3670) 
may be used if in stock. 

) 
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Fig. 81 Removing relief valve. 

Seal (UG 3670)-To fit 
Remove the old seal by tapping it outward, taking 
care not to damage the adjacent machined faces. 

Using a depth gauge or vernier caliper, measure 
dimensions 'A' and 'B' given in Figure 82. Subtract 
dimension 'B' from dimension 'A'. A reading between 
0·355 in. and 0·400 in. indicates that the cover is not 
of the modified type and that a washer must be fitted; 
a reading between 0·415 in. and 0·450 in. indicates a 
modified pump, requiring no action. 

Insert the washer, if fitted, into the recess (chamfered 
edge leading); apply a smear of jointing compound to 
the outer wall of the recess, lubricate the new seal with 
transmission fluid, then press the seal home in its 
bore. 

Seal (UG 4107)-To fit 
It will be necessary, in some cases, to carry out a 
machining operation on the pump cover in order to 
accommodate this seal. Identification of covers requir• 
ing machining is by the dimensional check outlined in 
the instructions for fitting the (UG 3670) seal. A 
dimension between 0·415 in. and 0·450 in. indicates 
that the cover must be machined to accept the seal. A 
dimension between 0·355 fo. and 0·400 in. indicates 
that the cover will accept the seal without modification. 
Where a spacing washer has been fittedt this should be 
removed before refitting the new seal. 
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Pump cover - To modify 

Extract the oil seal from the cover, then remove the 
front pump from the geurbox as previously described. 

Machine the pump cover to incre;tse by 0·050 in. the 
depth of the seal location bore (dimension 'B' Fig. 82). 
Thoroughly clean the cover to remove ull swarf, then 
assemble the pump. Refit the pump to the gearbox. 

Fit a new seal as described earlier in this Section. 

Front pump - To inspect 

Clean all parts thoroughly, taking care to remove 
any traces of sludge; flush out all oil passages with a 
suitable cleaning fluid. Using a piece of strong wire, 
check that the bleed holes and passages are clear, then 
blow them through with compressed air. Rag should 
not be used for cleaning purposes owing to the danger 
of fluff entering the control system and fouling the 
various valves. 

13 

Fig. 82 Pump cover checking dimensions 
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Examine all parts for cracks or damage and check 
all sliding surfoces for scores. burrs and roughness. 

Check that the halves of the pump mate without a 
gap. Small burrs may be removed but the joint face 
must not be scraped or lapped. 

Reference should be made to the Spares Schedule 
before renewing any distorted or damaged parts, as 
many of the components are selectively fitted after 
manufacture nnd must not be renewed separately. 

Check that the dowels are secure in the front cover. 
Ensure that the pump slide moves freely in the front 

cover and that the relief valve and regulator valve are 
free in their respective bores. 

Examine the relief valve spring and the priming 
springs for damage and general condition: slight 
polishing of the coil outer dinmeter is permissible. 

Check that the pump vanes are free in their slots. 
Insert the oil rings into position in the torus cover 

neck, then check th.it the gap is within the limits given 
in the 'Summary of Repair Data.' 

Inspect the drive-shaft bush in the pump body for 
heavy uneven wear, scores. flaking and security; slight 
wear of the bush is normal and can be disregarded. If 
wear or damage is excessive, the complete pump should 
be renewed as it is not advisable to fit a new body to 
an old cover. 

Fig. 83 Fitting i11ta!1e. pipe sealing ring 
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Fig. 84 Checking vane clearance 

Check the key in the drive-shaft and the keyway in 
the pump rotor for burrs and wear. 

Examine the drive-shaft splines for wear, the gear 
teeth for damage and the journal surface for scoring. 

Check the two bushes in the shaft for security. scor
ing, flaking and uneven wear. 

Examine the steel backing washer and bronze thrust 
washer for ridges or heavy scoring. 

Front pump -To assemble 

When all parts have been carefully inspected, cleaned 
nnd dried. lubricate all the moving pa1;ts with clean 
gearbox oil and rebuild the pump in the following 
order. 

Fit a new intake pipe oil seal ring into the bore of 
the pump body as shown in Figure 8J. Check that the 
ring is fitted correctly by entering and withdrawing the 
intake pipe, after .ensuring that the end of the pipe has 
no shHrp edges and is lightly smeared with gearbox oil. 

Refit the relief valve with its spring guide and retain
ing pin. 

Fit the pump slide, together with its two concentric 
priming springs. into the front cover; if a single spring 
was fitted originally, this should be discarded and . a 
replacement pair fitted. Ensure that the outer spring is 
correctly located in the recesses of the pump cover and 
the slide, then check that the slide will move through 
its full stroke and return under spring pressure. 

) 
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Fig. 85 Checking slide end clearance 

Fit one of the vane rings and then the rotor with its 
marked face upward. 

Fit the seven vanes and position them according to 
the wear pattern on the radiused ends; the edge 
polished along its length should contact the inner bore 
of the slide, the inside edge being polished only where 
contact is made with the vane rings. 

Fit the second vane ring and ensure that the vones 
are positioned correctly between the vane ring and the 
pump slide. Rotate the rotor several times to ensure 
freedom of movement. 

If any of the vanes appear excessively loose. their 
diametrical clearance should be checked in the manner 
illustrated in Figure 84, to ascertain if it is within the 
lim its given in th~ 'Summary of Repair Data.' 

Check the end clearance between the slide and the 
pump body, using a dial test indicator as shown in 
Figure 85. The initial reading should be taken from the 
joint face, then the assembly moved so that the stem 
of the indicator runs on to the slide. 

The difference in the two readings should coincide 
with the limits given in the 'Summary of Repair Data.' 
Check the end clearance of the rotor in the manner 
described in the previous paragraph. 
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Fit the pump body over the dowel pins in the front 
cover. Fit the four setscrews and washers, then, using 
the special too! shown in Figure 79, tighten the screws 
to the correct torque loading. Turn the rotor several 
times to check for freedom of movement, then by 
pushing against the internal bore of the rotor, ensure 
that the slide is free and the priming springs return it 
to the maximum delivery position. 

Refit the oil seal rings into their grooves in the front 
cover. Fit a new lip-type seal if necessary. 

Pour a little clean gearbox oil into the pump intake 
bore and turn the rotor several times to ensure 
tho rougll interna I I u brica tion. 

Front pump - To fit 

Fit the bronze thrust washer over the intermediate 
shaft so that it is jn position against the shoulder or 
the front phrnet carrier. After n liberal application of 
clean gearbox oil, slide the front drive gear over lhe 
intermediate shaft into the main casing, turning it 
slightly to mesh with the planet gears. During this 
operation care must be exercised to avoid damage to 
the bushes by the intermediate shaft spl ines. 

Fit the bronze thrust washer and the steel b:1cking 
washer over the intermediate shaft, then fit the snup 
ring 1.1sing the special pliers. 

Fig. 86 Checking pump Hange projection 
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Fit a new gasket under the pump cover flange. 
Before fitting the pump, lubricate the drive-shaft 

bush in the pump body with a liberal amount of clean 
gearbox oil. Align the drive-shaft key with the keyway 
in the pump and slide the pump body into position; 
the key should enter the keyway smoothly and easily. 

Align the pump flange with the dowel washer l_oca
tion in the gearbox front face and insert the dowel 
washer. Fit the two retaining setscrews and tighten to 
the correct torque loading. 

If a replacement pump has been fitted, the following 
check should be made to ensure the correct nip of the 
pump flange by the flywheel housing. 

Check that the projection of the pump flange from 
the front face of the gearbox is within the limits given 
in the 'Summary of Repair Data'. This can be done 
with a straight edge and feeler gauges, or alternatively 
by refitting the bell housing, lightly tightening the 
retaining setscrews and measuring the gap between the 
housing and the gearbox face in the manner illustrated 
in Figure 86. 1f the clearance is incorrect, renew the 
gasket. 
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fit the remaining assemblies in the following order. 
Pressure control valve (see Section 8). 
Front and rear servo units (see Section 6). 
Side cover, sump and filter (see Section 3). 
Fluid coupling (see Section 2). 
Finally re-install the gearbox in the car as described 

in Section I. 

Oil pressure-To check 

Fit an oil pressure gauge as described under 'Oil 
pressure test' in Chapter 2, then run the engine at 
idling speed and check the oil pressure. Select Reverse 
and again note the pressure. lf tl1e pump is working 
satisfactorily the pressure shou ld not be less than 
75 lb/sq.in. 

Reverse pressure should not be less than that 
obtained in Neutral and is usually approximately 
1 SO lb/sq.in. Finally, carry out a normal road test to 
ensure that all the components are functioning cor
rectly. Details of change points and testing procedure 
are given in Chapter 2. 
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SECTION 10- RIDE CONTROL UNIT 

To remove the ride control unit it is unnecessary to 
remove the gearbox from the car or lo drain the oil. 

There are two types of ride control unit, both fitted 
to the gearbox in a similar manner, but they are not 
interchangeable due to the differences in internal 
design and the. fitting of the drive-shaft key. When it 
becomes necessary to renew a part or a complete unit, 
reference should be made to the Spares Schedule for 
details concerning type, model and permissible inter
changeability. 

Ride control unit - To remove 

Disconnect and remove the ride control operating 
lever complete with its bracket. 

Disconnect the flexible outlet pipe and remove the 
two nuts and spring washers securing the suction pipe 
flange. lf the gearbox is being dismantled for overhaul 
the suction pipe should be completely removed. On 
early gearboxes this pipe will have already been dis
connected when removing the sump, but on later 
models the pipe must be disconnected at the two bolt 
flange where it passes through the side of the gearbox 
casing. 

Remove the four setscrews securing the pump to the 
gearbox and withdraw the pump, disconnecting the 
suction pipe if not already removed. Care should be 
taken not to drop the drive key or pump gears during 
this operation. 

Unscrew the two remaining setscrews retaining the 
intermediate plate; the plate will be forced out by the 
pressure of the three dished spring washers which pre
load the drive-shaft bearings. Remove the phlle, 
distance piece and washers. 

Ride control unit - To dismantle 

Remove the ride control valve plunger assembly by 
unscrewing the retaining guide (see Fig. 87). Unscrew 
and remove the outlet adaptor from the opposite end; 
the ball valve and spring can then be removed from 
either end. It is unnecessary to dismantle the control 
valve plunger assembly further (see Fig. 88), unless 
damage and wear necessitates renewal; in such cases 
the retaining collar must be removed and a new one 
fitted during re-assembly. 

Fig. 87 Ride control unit-exploded 

1 CONTROL VALVE ASSEMBLY 3 DISTANCE PIECE S INTERMEDIATE PLATE 7 CONTROL VALVE ASSEMBLY 
2 OUTLET ADAPTOR 1 DRIVING KEY 6 PUMP CASING 8 IUT AINING GUIDE 
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Ride control unit- To inspect 

Thoroughly clean all parts and remove all traces of 
jointing compound, using a suitable solvent. 

Check all joint faces for burrs and damage marks. 
lf the dnmage is slight, remove by light scraping, if 
excessive, renew the unit. 

Examine the gear pockets for scoring and picking 
up . .If severe, renew the pump body. 

Check the gear teeth for damage and the gear shafts 
and driving dogs for wear. Renew any part which is 
badly worn or damaged. 

Examine all alloy parts for cracks, especially in the 
vicinity of bolt holes and drillings. 

Examine the drive key for wear and damage. 
J nspect the control valve ball and seating for pitting 

and grooving. 

" 
Fig. 88 Control ~alve plunger asse1J1bly- exploded 

Check the bore size of the pump intake passage (see 
Fig. 89); if it is 0·250 in. it should be enlarged to 0·3437 
in. as described in the following paragraph. The enlarg
ing of this passage assists in preventing air locks. 

Open out the bore with a 0·3125 in. drill, then drill 
to finish size with a 0·3437 in. drill. To enable the drill 
to enter the hole centrally it may be necessary to relieve 
tl1e shoulder on the pump flange using a round .file. 
Care must be taken to ensu re that the drill does not 
penetrate too far beyond the end of the drilling, other· 
wise damage to the threads of the control valve nut 
may result. Clean off any swarf and blow out with 
compressed air. 

Ride control unit- To assemble 

Re·nssemble the pump control valve, fitting the out· 
Jet adaptor first; followed by the ball, spring and 
plunger ::issembly from the opposite end in this order. 
New joint washers should be fitted under both the 
plunger retaining guide and the outlet adaptor. 
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Ride control unit - To fit 

The following sequence of operations is necessary 
to ensure correct engagement of the driving key. 

Temporarily refit the intermediate plate with the 
distance piece and dished spring washers as 
shown in Figure 90. Fully tighten both the secur
ing setscrews. 

2 Rotate the drivNhaft until the slot from the key 
is horiz.ontal. 

3 Insert the driving key, then press it fully home 
and measure the clearance between the end of the 
driving blade and the outer surface of the inter· 
mediate plate as shown in Figure 91. 

This measurement should be between 0·020 in . and 
0·040 in. If outside these limits, the outer face of the 
intermediate plate should be faced off accordingly oc 
the plate renewed by one of suitable thickness (see 
Spares Schedule). 

After the correct cle::irance is obtained remove the 
intermediate plate and lightly smear the gearbox joint 
face with jointing compound. 

Fig. 89 Pump casing 

1 INTAKE PASSAGE 
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Refit the dished spring washers, using petroleum 
jelly to hold them in position. Fit the intermediate 
plate, together with the distance piece, then finger 
tighten the retaining setscrews. Care should be taken 
to ensure that the dished washers do not slip out of 
position and become trapped between the gearbox 
casing and the intermediate plate. 

Lubricate the pump gears with clean gearbox fluid 
and refit them to the pump body, turning them so that 
the driving slot will mate with the key during assembly. 

• '< 

GEARBOX 

I 
. A10f. 

Fig. 90 Refitting intermediate plate 
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Fig. 91 Checking driving key clearance 

Lightly smear the pump body joint race wirh jointing 
compound. then offer it into position, engaging the 
driving key ,ind litting the securing setscrews to linger 
tightness. Before finally tightening the serscre\\'s. push 
the pump body toward the front or the gearbox .1s far 
as the clearance of the setscrew holes will permit. This 
method of positioning the pump is most important as 
it ensures a correct face seal between the gears ,ind the 
intermediate plate. 

Refit the sump-to-ride control pump oil pipe, and 
when in position check that the inlet end of the pipe 
projects one inch from the sump joint face. Reposition 
if necessary by bending the pipe. 

Refit the ride control operating lever a.nd brncket, 
also the flexible outlet pipe, ensuring that the latter is 
kept well clear of the exhaust pipe. 

Finally, prime the pump as described in Chapter 2. 
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SECTION 11 - SPEEDOMETER DRIVE 

The speedometer drive (see Fig. 92) is secured to the 
gearbox rear extension by two setscrews; its removal is 
straightforward and no other gearbox units need be 
disturbed. · 

Several different types of speedom~ter drives are in 
use; when ordering spares, consult the Spares Schedule 
in order to obtain the correct item for a particular 
model. 

The overhaul procedure for speedometer drives is 
quite simple and the same procedure can be followed 
for all models. 

Fig. 92 Speedometer drive-exploded 

Speedometer drive - To remove 

Disconnect the speedometer cable by unscrewing the 
knurled nut at the gearbox end and withdraw the cable. 
If the speedometer drive is to be removed for a con
siderable length of time, mask the open end of the 
drive cable to exclude dust. Remove the two retaining 
setscrews and washers and withdraw the speedometer 
drive. 
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Speedometer drive - To dismantle 

Before dismantling the unit, spin the shaft and check 
for any run out of the gear; if eccentric renew the shaft. 
Remove the split pin, castellated nut and washer, then 
drive out the shaft from its housing and off the gear, 
by giving it a sharp blow with a soft-headed mallet. 

Speedometer drive-To inspect 

Clean off the jointing compound from both joint 
faces and wash the dismantled parts with a suituble 
cleaning fluid. Examine the gear teeth for knocks and 
signs of excessive wear. Examine the squared end of 
the shaft for cracks and the threads on the housing for 
damage. 

Speedometer drive- To assemble 

Reverse the procedure for dismantling noting the 
following. Do not over-tighten the castellated nut 
before fi(ting a split pin. After assembly check that the 
shaft end float is within the limits given in the 'Sum
mary of Repair Data'. 

Speedometer drive - To fit 

Smear jointing compound on the joint faces and 
refit the unit to the rear extension. Fit the setscrews 
and washers and connect the cable. 

On some models the axis of the drive-shaft is eccen
tric to the flange and the speedometer drive should be 
fitted so that the offset boss is adjacent to the head of 
the parking brake pawl support screw. 
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SECTION 12-ROAD WHEEL BRAKE SERVO DRIVE 

It is unlikely that removal of the servo drive-shaft 
will be necessary, except during complete overhaul. It 
can be removed without disturbing the gearbox, after 
first removing the brake servo motor (see Section 1) 
and, the ride control unit, if fitted (see Section 10). 

Servo drive - To remove 

On cars not fitted with a ride control unit, remove 
the three setscrews and washers securing the servo drive 
blanking plate, then remove the blanking plate and the 
three spring washers. 

The small tapered bearing outer race will remain i~ 
the extension casing. 

On all cars, remove the four setscrews and washers 
securing the servo drive end cover and withdraw the 
cover; remove the large washer, if fitted, from the 
cover. The large tapered bearing outer race may 
remain in the casing, but this can be removed at the 
.same time as the drive unit. 

Using a soft punch, tap the small end of the shaft 
until the large bearing outer race is removed from the 
casing; the drive-shaft can then be removed. The small 
bearing outer race should be a push fit in its bore and 
may then be easily removed. 

IOOIJOI ~- ,~1e~B 
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Fig. 93 Servo drive-exploded 

Servo drive -To dismantle 

Before dismantling the servo drive, examine the 
. assembly as described under 'Servo drive - To 
inspect', it is not advisable to remove any of the parts, 
except when they require renewing due to wear or 
damage. 
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Using a press or a suitable bearing extractor, with
draw the small tapered bearing; care must be taken to 
protect the ride pump driving lugs at the end of the 
shaft as they may easily become damaged. 

Remove the circlip and slide off the washer, servo 
drive gear. and distance sleeve (see Fig. 93). 

Finally, press the large tapered bearing inner race 
off the shaft. 

Servo drive - To inspect 

After washing all the parts in a suitable cleaning 
fluid, examine the bronze gear teeth for signs of exces
sive wear or damage; wear will be shown by the teeth 
becoming ridged, thin and sharp. 

Check the inner races of the tapered bearings for 
security on the shaft, the rollers for damage and the 
cages for cracks. Check the condition of the outer 
races and theit respective housings for signs of exces
sive creep; also check the three dished spring washers 
for distortion or cracks. 

Check the three driving pins, in the end of the shaft, 
for wear and security. 

Check the condition of the oil seal in the end cover; 
if it needs renewing, tap out the seal with a hammer 
and soft drift, supporting the cover to avoid damaging 
the joint face. 

If fitted, ·check the oil drain pipe for security in the 
end cover. 

Servo drive-To assemble 

Slide the. large tapered bearing on to the shaft as far 
as it will go, then usjng a sleeve which will pass over 
the shaft and bear up against the inner race, press the 
bearing along the shaft until it is approximately 0·062 
in. from the shoulder. Do not press the bearing any 
further otherwise it may bind on the shoulder bottom 
radius and make final positioning difficult. 
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In the following order fit the sleeve, gear (plain 
portion towards the sleeve) abutment washer and cir
clip. 

Position the small bearing onto the end of the shaft 
and mount the assembly on a press in the manner 
illustrated in Figure 94. Support the assembly by the 
outer race of the large bearing, then using a suitable 
sleeve. press against the inner race of the small bearing, 
until it abuts against its locating shoulder. Continue 
the pressure until the larger bearing has moved firmly 
up against the distance sleeve. securing the gear and 
abutment washer hard against the circlip. 

Check that the sleeve cannot be turned by hand 
before removing the assembly from the press. 

When fitting a new end cover oil seal, ensure that 
the seal lip faces toward the gearbox and that the seal 
is pressed fully home into its bore. 

Servo drive - To fit 
Before installing the drive-shaft assembly into the 
gearbox. lubricate the two bearings and drive gear 
with clean gearbox oil. 

Fig. 94 Pressing bearing into position 
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Fig. 95 Correct fitting of spring washers 

1 GEARBOX CASING 
2 SMALL TAPER 81:ARING 
3 INNER DISHED WASHER 

.f CENTRE DISHED WASHER 
5 OUTER DISHED WASHER 
6 BLANKING PLATE 

Fit the small bearing outer race into its housing, 
leaving sufficient room for the three dished spring 
washers, whicl1 on 'S' series cars without the ride con 
trol unit, should then be fitted in the order shown in 
Figure 95. Coat the blanking plate with jointing com
pound and fit the plate; secure with the three setscrews 
and washers and tighten evenly. 

Slide the shaft into the gearbox. carefully meshing 
the gear teeth, then fit the large bearing outer race into 
its housing. 

Coat the joint face of the end cover with join ting 
compound, fit the large washer in the cover, then with 
the drain pipe to the bottom of the gearbox, fit it over 
the outer race by tapping it evenly with a soft-headed 
mallet. On cars not fitted with a ride control unit, the 
large washer and the oil drain pipe are not fitted. 

Finally, evenly tighten the four setscrews nnd 
washers and check for freedom of rotation by turning 
the output shaft. It is emphasized that the four set
screws must be tightened evenly otherwise damage may 
occur as a result of the large bearing outer race cross 
binding in its bore. 

Refit the brake servo motor as described iri Section 
I and if fitted, the ride control unit as described in 
Section 10. 

J 
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SECTION 13 - REVERSE ASSEMBLY 

The reverse assembly consists of the reverse epicyclic 
gears, rear extension casing and output shaft, also, for 
assembling and dismantling purposes, the mainshaft. 
Two different types of reverse assembly are fitted, the 
'R' series cars and the 'S' series cars. 

Differences between the two reverse assemblies are 
shown pictorially and are explained in the following 
·paragraphs. 

The '1952' and '1953' models are similar in appear
ance and in the sequence of assembling and dis
mantling. 

The 'S' series assembly differs from the 'R' series in 
the shape of the extension casing, gearbox-to-chassis 
mounting bracket and propeller shaft coupling ·flange; 
also it is not fitted with a ride control oil pump. 

The gearbox-to-chassis mounting bracket is deleted 
on 'S2' and 'S3' series cars. 

The different models of rear extension are not inter
changeable. 

Fig. 96 Oiecking mainshaft end float 

1 CENTRALISING SLEEVE 
l MAINSHAFT 
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To remove the reverse assembly, remove the gearbox 
from the chassis, as described in Section l, then remove 
the following units. 

Fluid coupling (see Section 2). 
Side cover, sunip and filter (see Section 3). 

. Control valve unit (see Section 4). 
Parking brake bracket (see Section 5). 
Front and rear servo units (see Section 6). 
Rear pump and governor (see Section 7). 
Ride control unit, if fitted (see Section 10). 
Speedometer drive (see Section 11 ). 
Road wheel brake servo drive (see Section 12). 

'S• series rear extension - To remove 

During removal of the reverse assembly from the 
gearbox, also during subsequent dismantling. all 
thrust and adjusting washers should be labelled for 
easy identification when re-assembling. 

After removal of the units previously mentioned, 
check the end float of the mainshaft as follows. 

Remove the spring ring from the nrninshaft. screw 
on the end float checking sleeve to its fullest extent, 
then mount a dial test indicator as shown in Figure 96. 

Fit the wedge tool in position between the forward 
end of the oil delivery sleeve cap and the front drum 
and tap it lightly to take up the drum assembly end 
float. 

Push the mainshaft rearward and set the indicator 
dial at zero. 

Pull the shaft forward and note the reading. 
Repeat this operation to ensure that a correct read

ing is obtained. If this is within the limits stated in the 
'Summary of Repair Data', the existing adjusting 
washer can be retained provided that it is otherwise 
serviceable. 

If the end float is incorrect, measure the thickness 
of the adjusting washer and select a new one to give 
the correct end float. 

Fit a holding tool to the output flange as shown in 
Figure 97. Unlock and remove the output shaft. nut, 
tab washer, abutment washer and end nip adjusting 
washer; withdraw the output flange. 
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Hold the rear drum by applying the rear band with 
a suitable lever, then remove the six setscrews and 
washers which secure the driving flange to the reaf 
drum. 

Remove the blanking plug from the rear face of the 
extension casing to gain access to one of the securing 
setscrews. Remove the five setscrews and washers 
securing the extension (the parking pawl screw having 
already been removed). 

Withdraw the reverse assembly from the gearbox 
casing. taking cc1re to retain th~ stationary cone key, 
then remove the mainshart and washers (see Fig. 98). 
Ir the reverse nssem bly sticks in the gearbox casing, tap 
the majnshafl with a soft-headed mallet to initiate 
movement. 

Remove and discard the gasket. 
Fit the rear clutch hub retainer. 

'R' series rear extension - To remove 

Check the mainshaft end float, remove the output 
flange. then remove the driving flange setscrews as 
already described for 'S' series cars. 

Fig. 97 Removing output flange securing nut 
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Fig. 98 Mainshaft and washers 

1 ENO FlOAT ADJUSTING 3 THRUST WASHEI\ 
WASHER 

2 SNAP RING ~ OIL PASSAGES 

Remove the two long studs and the setscrews which 
secure the end cover to the rear extension casing. 

If the torque reaction bracket has not been removed, 
this also should be removed. Using a soft-headed 
mallet, tap the end cover rearward from its spigot 
location in the extension casing; discard the joint. 

If the rear oil seal is to be renewed, press it from its 
bore in the end cover. 

Remove the five setscrews securing the extension 
c~sing to the gearbox; two of these will be found inside 
the extension casing. The parking pawl locating screw 
will have been removed earlier. 

Withdraw the reverse assembly from lhe gearbox 
casing: retain the stationary cone locating key. 

If the assembly sticks in the gearbox casing, a few 
sharp blows with a soft-headed mallet on the front 
end of the mai11shaft will be sufficient to start the 
assembly moving. 

Discard the joint between the extension casing and 
the gearbox casing. 

Withdraw the mainshaft, also the thrust washers, 
located one each side of the mainshaft sun gear. 

Fit the rear clutch hub retainer. 

Rear extension - To dismantle 

The sequence of dismantling the rear extension is 
basically the same for all models. Any differences will 
be pointed out in the following paragraphs. For 'S' 
series cars reference should be made to Figure 99 a11d 
for the earlier models to Figure 101. 

Remove the setscrews securing the end cover and 
remove the cover {'S' series cars). To remove the out
put shaft. set up the extension casing flange on blocks, 
rear end uppermost, to give at least 4·500 in. clearance 
between the output shaft planet carrier and the bench. 

) 
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Fig. 99 Output shart and reverse assembly - exploded 

1 THRUST WASHER 11 SERVO DRIVE GEAR 
l BACKING WASHER 12 LOCATING WASHER 
3 OUTPUT SHAFT 1) RETAINER 
4 DRIVING FLANG E H CUSHIONING RING 
s REVERSE SUN GEAR H REVERSE ANNU LUS GEAR 

' SNAP RING 16 STATIONARY CONE 
7 REVERSE PLANET CARRIER 17 LOCATING KEY 
9 SPACER 18 THRUST WASHER 
9 FRONT BEARING 1\1 SNAP RING 

10 01ST ANCE SLEEVE 20 RETAINER 

Protect the output shaft threads then, using a press 
or a hammer and drift, drive the output shaft down
ward until the rear bearing becomes free on the shaft. 
Withdraw the rear extension casing and bearing, locat
ing washer {'S' series cars only) and servo drive gear. 
On 'R' series cars drive the output shaft through the 
remainder of the assembly, and withdraw the distance 
sleeve from the casing. 

On 'S' series cars fit a claw extractor and withdraw 
the front bearing and distance sleeve from the shaft. 

Remove the thrust washer from the reverse annulus 
gear. Remove the annulus gear, distance piece and the 
reverse planet carrier from the output shaft, taking 
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Cll/TCH RETURN SPRING 31 OIL SEAL 

REVERSE CLUTCH PISTON 32 COUPLING FLANGE 

SERVO DRIVE ENO COVER 33 NIP WASHER 
OIL SEAL H ABUTMENT WASHER 

WASHER 35 LOCK-WASHER 
BEARING OUTER RACE 36 NUT 

SERVO DRIVE )7 S?EEDOMETER DRIVE 

EXTENSION CASING 38 BLANKING PLATE 
REAR BEARING l9 DISHED WASHERS 

ENO COVER 40 SMALL BEARING OUTER RACE 

care not to damage the soft metal bush in the annulus 
gear. Remove the snap ring from the output shaft and 
lift off the reverse sun gear and driving flnnge, thrust 
washer and backing washer. 

With the annulus gear on the bench, outer stationary 
cone uppermost, expand and remove the stationary 
cone using snap ring pliers as shown in Figure JOO. 
Avoid over expanding the cone as this may result in 
distortion. Turn over the annulus gear and remove the 
retainer and cushioning ring by slightly turning the 
retainer ::i.nd withdrawing the lugs from their holes; 
early retainers have two lugs instead of four as on the 
later models. 
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Fig. IOO Removing the outer clutch cone 

Fit the clutch spring compressing tool to the exten
sion as shown in Figure 102, ensuring that the gap in 
the spring ring is situated between two of the tool legs 
to focilitate removal. 

Centrali~e the tool in the extension housing; on 
earlier rear extensions the tool is self-aligning. Screw 
down the tool nut until the clutch spring retaining 
washer is clear of the spring ring: remove the ring from 
the groove. Remove the tool and withdraw the retain
ing plate and six clutch springs. 

Withdraw the inner cone clutch from the extension 
casing. 

If difficulty is experienced in removing the clutch 
cone, place a hand over the extension casing to retain 
the piston, then apply air pressure of approximately 
70 lb/sq.in. intermittently to the clutch apply duct as 
shown in Figure 103. This will lift the cone sufficiently 
to allow withdrawal from the casing; do not attempt 
to rotate the cone as it is located by dowels. Remove 
the clutch piston sealing rings. 

On 'R' series cars remove the snap ring from the 
groove in the front bearing housing and tap out the 
bearing. 

Rear extension - To inspect 

Before inspection, all parts must be cleaned 
thoroughly using a suitable cleaning fluid, a brush and 
compressed :iir. · 

Examine the following for residual sludge. Gear 
teeth, external and internal splines, bores and sealing 
ring grooves and the mainshaft bearing housit1g at the 
front end of the output shaft. 

The clutch apply duct in the extension casing and the 
oil passages at the rear end of the mainshaft must be 
blown through to ensure that they are free from 
obstruction. 

Screw threads 

Examine all screw threads, particularly any which 
were tig11t on removal; if necessary clean the threads. 

Cl'91 

Fig. 101 Reverse assembly casing 1952/53 models 

1 SNAP RING 3 OIL SEAL 5 NIP WASHER 7 END COVER · 9 EXTENSION CASING 
2 DISTANCE SLEEVE 4 ABUTMENT WASHER 6 COUPLING FLANGE 8 SERVO DRIVE GEAR 10 REVERSE PISTON INNER SEAL 
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Gears 

Examine all gear teeth for damage and wear. 
Examine the end thrust washers of the planet pinions 
for general condition. 

Examine the planet pinion carriers around the pin 
bores for radial cracking, particularly across the 
narrowest sections, also check the pins for tightness in 
the bores; the pins are a pres~ fit initially and should 
remain tight. 

If any part of a planet pinion assembly is found to 
be unserviceable the complete assembly concerned 
must be renewed. 

Jf any part of the reverse planet carrier is unservice
able, the complete assembly, including the rear pump 
driving gear, must be renewed; the pump driving gear 
is retained by a ball and snap ring and any attempt to 
remove it will render it unserviceable. The rear pump 
must be renewed complete with the reverse planet 
carrier; a worn gear must not be mated with a new 
gear in this instance. 

The output shaft planet gear assembly, reverse sun 
gear and the reverse planet gear assembly may be 
changed independently of their mating gears. 

Output shaft 

Examine the bearing faces of the planet carrier, t~e 
shaft and the thrust and backing washers for scoring 
and for signs of uneven wear. 

C&JI 

Fig. 102 Clutch spring compressing tool in position 

I COMPRESSING TOOL 2 SNAP RING J l\fTAINEI\ 
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Fig. 103 Removing the inner clutch cone 

Examine the mainshaft bronze bearing in the hollow 
end of the output shaft. 

Check the splines for fretting and twisting which may 
indicate incipient failure. 

If any part of the output shaft is found to be unser
viceable, it must be changed as an assembly. The 
thrust and backing washers can, of course, be renewed 
independently if any doubt exists as to their service
ability. 

Reverse sun gear and driving flange 
assembly 

Check the driving flange and the thrust washer 
retainer for distortion; the retainer should be tight o'n 
the splines. 

Examine the bronze bearing in the bore of the sun 
gear for scoring and uneven wear. · 

Any unserviceability will necessitate renewing the 
complete assembly. · 

The thrust washer retainer under the driving flange 
should not be disturbed as this is a press fit and jig
assembled. 

.. 
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Reverse planet carrier 

Check that the rear pump driving gear is tight on 
the mounting and examine the gear for excessive wear. 

Examine the be.iring surfaces of the extension and 
the cushioning ring for scoring and uneven wear. 

Ir any part of the reverse planet carrier is tmservice
able the complete assembly and the rear pump mu~t 
he renewed. as explained under 'Gears'. 

Reverse clutc:h assembly 

Exumine the following parts ror scoring, rough sur
faces. signs of overheating and uneven contact. The 
mating faces of the outer stationary dutch cone, the 
reverse annulus gear and the inner stationary clutch 
cone. 

Examine the thrust washer <1nd the bearing surface 
in the reverse annulus gear for scoring and uneven 
wear: also examine the soft metal lining in the annulus 
genr bore ror scoring, cracking and for bad adhesion 
to the shell. 

Check the clutch spring retuiner for damage or dis
tortion and the springs for collapsed coils. Check that 
all the springs are of the same length. 

Examine the outer stationary clutch cone for crack
ing in the vicinity of the keyway. 

Examine the cushioning ring retainer for excessive 
wear on its bearing surface and for cracking at the 
bends of the lugs. Check that the cushioning ring has 
not lost its spring tension and become flattened during 
service. 

Check the reverse clutch piston seals for loss of 
resilience and cracking. Any unserviceability of the 
reverse nnnulus gear, stationary clutch cone and the 
inner dutch cone will necessitate renewal of these parts 
a~ a complete assembly. 

Two different reverse clutch assemblies are in service, 
one having an 11 f' cone angle and the other a 12!° 
cone angle; these must be kept separate from each 
other. Otht>r parts of the assembly can be renewed 
independently, but clutch springs should be renewed 
as a set. 

Bearings and housing 

Examine the front and rear bull bearings for wear 
and the outer races and their housings for signs of 
spinning; the outer race should be a light tap fit in the 
housing. 
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Fig. I04 Checking re,erse planet carrier end float 

The bearings can be renewed independently of the 
shaft or extension casing providing that due regard is 
given to the condition of the housing and mountings. 

Rear extension, worm gear and coupling 

Examine the extension for cracks and other damage. 
Examiue the internal splines of the worm gear and 

coupling for signs of fretting or other damage; also 
examine the bore of the distance sleeve for burrs which 
might cecome detached during assembly. 

Check the coupling bolt holes for elongation. 
Check the oil seal rubbing diameter for signs of 

grooving or burrs. 
Check the oil seal for loss of resilience and any 

damage to the sealing lip which would account for a 
leaking seal. 

All items in this assembly may be renewed inde
pendently. 

Rear extension-To assemb(e 

Before assembling, all parts must be clean and 
should be lightly oiled with clean gearbox oil. 

) 
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Fig. 105 Fitting inner clutch cone 
I CLUTCH CONE 2 GUIDE TOOL 

New gaskets, oil seals and spring rings should be 
fitted where applicable; jointing compound must not 
be used except where stated. 

Ensure that any new parts fitted are correct for the 
model concerned, particularly the reverse annulus gear 
thrust washer which is bronze for 'R' series cars and 
steel for 'S' series cars. 

Stand the output shaft on end and assemble the 
thrust washer, backing washer and the driving flnnge 
and reverse sun gear, taking care not to damage the 
bronze bearing in the sun gear bore as it passes over 
the shaft splin es. 

Check thnt the washers are jn the retainer on the 
underside of the driving flange, then fit the snap ring 
to the groove in the :.haft. Rotate the sun gear assembly 
to ensure that it is free on the shaft. Fit the reverse 
planet carrier ensuring that the gears mesh correctly 
with the sun gear and check that it rotates freely. 

Slide the distance piece in position on the shaft; on 
'S' series cars, check the end float of the reverse planet 
carrier by holding the distance piece against the 
shoulder on the shaft and inserting a feeler blade 
between the distance piece and the planet carrier as 
shown in Figure I 04. If the end float is not within the 
limits quoted in the 'Summary of Repair Data' the 
output shaft, or the reverse planet carrier, or both, 
must be renewed by selected parts. 
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Lightly smear the inner clutch cone outer seal with 
Mobilgrease M3 and expand the sea! gently into its 
groove with the seal lip facing away from the conical 
end of the clutch cone. Grease the inner seal and fit it 
to the groove in the neck of the extension casing with. 
the lip facing the bottom of the apply chamber. Ensure 
that both seals are fitted snugly into their grooves. 

With the extension casing on the bench, apply 
chamber uppermost, fit the outer seal guide tool in 
position (see Fig. 105), ensuring that it is seated on 
the shoulder in the apply chamber. If a guide tool is 
not available, a narrow flexible strip of metal approxi
mately J ·00 in. wide, of the correct length and free from 
burrs and jagged edges, should be inse1ied in the same 
manner as the tool. 

l ower the inner cone squarely into the guide tool, 
seal first, then turn it to engage the four dowels. Push 
the cone into the chamber until it reaches the bottom, 
then remove the guide tool. 

Do not try to force the piston into its chamber with
out the aid of a suitable guide, otherwise damage to 
the piston outer seal will almost certainly occur. 

Fit the extension casing in position over the base of 
the clutch spring compressing tool and fit the six clutch 
springs into the sockets. Lay the clutch spring retainer 
plate and the spring ring in position on top of the 
springs and assemble the top portion of the tool ensur
ing that it is in a central position. Depress the retainer 
until the spring ring can be fitted into the groove. 
When the spring ring is in position, tap it into the 
groove to make sure it will not fly out when under 
pressure. Release the pressure and remove the tool. 

Check the freedom of the piston in the apply cham
ber by applying an air pressure of approximately 
70 lb/sq.in. to the clutch apply duct. 

Hold the cone out by air pressure and check the seal 
for leakage indicated by the presence of grease bubbles. 
If leakage occurs fit a new seal. 

Lubricate the outer stationary clutch cone and 
expand it into position on the reverse annulus gear, 
using snap ring pliers. 

Care must be taken not to damage the inner face on 
the edge of the annulus gear during this operation. Do 
not over expand the cone owing to the risk of dis1or
tion and the subsequent loss of contact area. 

Turn over the reverse annulus gear and fit the 
cushioning ring and retainer; if it has four lugs, rotate 
the retainer, to lock the lugs in their holes. 
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Rear assembly - 'S' series - Final 
assembly 

Final assembly of the 'S' series reverse assembly 
differs only slightly from the • R • series assembly pro• 
cedure. 

The thickness of the servo drive gear locating 
washer must be assessed before fitting the output shaft 
as described later in this Section. 

The reverse assembly can be assembled completely 
before being refitted to the gearbox if a bench fixture 
for holding the assembly is available. lf a fixture is not 
avnilable, assessment of the output shaft end nip 
washer and the final tightening and locking of the 
securing nut should be left until the assembly is bolted 
to the gearbox casing. 

With the output shaft standing on its end, lower the 
reverse annulus gear over the shaft (cushioning ring 
retainer downward}, until it meshes with the reverse 
planet carrier. Spin the reverse annulus several times 
to check for freedom of rotation. 

Position the thrust washer in the reverse annulus 
gear and retain it with a smear of petroleum jelly. 

Fit the front bearing into its housing in the extension 
casing, then lower the bearing and casing over the out
put shaft and press down the bearing until it abuts 
against the distance piece. During this operation the 
outer clutch cone must be guided into its spigot in the 

3.S78 IN 
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Fig. 106 Correct fitting of servo drive gear 

1 LOCATING WASHER 3 DISTANCE SLEEVE 
l SERVO DRIVE GEAR 4 FRONT BEARING 

S DISTANCE PIECE 
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extension casing, at the same time line up the keyway 
so that it is between the bottom two setscrew holes 
in the casing. 

Fit the distance sleeve (flanged end uppermost) 
servo drive gear (worm gear end first), locating 
washer and rear bearing {see Fig. 106). The distance 
sleeve and inner race of the rear bearings are a tight . 
fit on the shaft and should be pressed or driven into 
position. 

Note lf the distance piece, front bearing, distance 
sleeve or servo drive gear have been renewed, the 
length of the new part must be checked against the 
length of the discarded part and any difference 
allowed for in the locating washer, e.g. if a replace
ment gear was 0·005 in. shorter than the discarded 
one, the thickness of the locating washer must be 
increased by that amount. 
The total length of spacer, bearing, sleeve, gear and 

adjusting washer should be 3·578 in.-0·005 in. 
A few early 'SI' series gearboxes are fitted with a rear 

extension having a spacer, bearing, sleeve, gear and 
adjusting washer stack height of 3·607 in.-0·005 in. 
To conform to current assembly figures, this height 
should be reduced to 3·578 in.-0·005 in. by reducing 
the thickness of the spacing washer. 

Fit the speedometer drive (see Section 11) and the 
servo drive (see Section 12) and check them for free
dom of rotation. 

lf necessary, fit a new coupling oil seal in the end 
cover with the seal lip toward the bearing. Press in the 
seal squarely so that there will be no oil leak between 
the seal case and end cover. 

Apply a thin coating of jointing compound to the 
face of the end cover and screw it to the extension 
casing. 

Fit the output flange, applying a thin smear of oil 
where it passes through the seal. Check that the 
threads project ap_proximately 0·500 i_n. above the base 
of the recess in the flange, indicating that the rear exten
sion J1as been correctly assembled. 

Rear assembly - 'R' series - Final 
assembly 

Stand the output shaft on the bench with the planet 
gears lowermost. 

Fit the reverse annulus gear over the shaft (cushion
ing ring downward) until jt meshes with the reverse 

) 
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planet carrier. Spin the reverse annulus several times 
to check for free rotation. 

Position the thrust washer in the reverse annulus 
gear and retain it with petroleum jelly. 

Fit the front bearing i11to its bore in the extension 
casing und reta in it in position with the snap ring. 

Lower the bearing and casing over the output shaft 
and press down the bearing until it abuts against the 
distance piece. During this operation, guide the outer 
clutch cone into its spigot in the extension cusing, at 
the same time line up the keyway so that it lies between 
the bottom two setscrew holes in the casing. 

Fit the distance sleeve (flanged end uppermost), 
servo drive gear (worm end first}, finally the rear bear
ing (see Fig. IOI). 

The distance sleeve and bearing are a tight fit on the 
shaft and should be pressed or driven into position. 

Fit the speedometer drive (see Section l 1), and the 
servo drive (see Section 12) checking it for freedom of 
rotation. 

The end cover and coupling flange cannot be fitted 
to this model until the reverse assembly is fitted to the 
gearbox. 

Rear extension -To fit 
Remove the clutch hub retaining plate, check that 
the clutch hub is engaged correctly in all the driving 
clutch plates as described in Section 14. 

Fit a new gasket to the gearbox-to-rear extension 
face and retain it with petroleum jelly. 

Fit the bronze adjusting washer to the recess in the 
front face of the output shaft and retain it with petro
leum jelly. 

Fit the mainshaft into the bearing in the output 
shaft. Ensure that the bronze thrust washer is in posi
tion in the rear clutch hub, then fit the moinshaft and 
rear extension to the gearbox casing. Check that the 
stationary outer cone key is aligned with the keyway 
in the gearbox casing. Fit the key then the parking 
pawl screw, to align the rear extension. Fit the remain
ing setscrews and tighten them to finger tightness. 

Apply air pressure of approximately 70 lb/sq.in. to 
the reverse clutch apply hole in the gearbox casing 
(see Fig. t 07). This will apply and centralise the reverse 
clutch assembly. With the air pres.sure still applied, 
tighten the setscrews evenly. Release the air pressure 
and torque tighten the setscrews to the correct load
ing; remove the parking pawl screw. 
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Fig. 107 Centrnlising reverse cone clutch 

Align the driving flange holes and rear drum holes 
and fit the setscrews and washers; check the output 
shaft for freedom of rotation and the mainshaft for 
freedom of movement while the screws are being tight
ened progressively. 

lf the output shaft becomes stiff to turn, or locks, 
or the mainshaft cannot be moved, remove the rear 
extension and check that the rear clutch hub is home 
in the rear drum; also ensure that the mainshaft 
adjusting and thrust washers have not slipped from 
their respective recesses. 1f either of these washers have 
slipped and become trapped, it must be checked for 
damage or distortion and renewed if necessary. 

If new clutch plates have been fitted to the front or 
rear drum a certain amount of stiffness may be 
encountered but it should still be possible to turn the 
output shaft by hand. 

Check the end float of the mainshaft ns described 
under 'Rear extension - To remove'. This is a routine 
assembly operation but may have to be carried out 
during investigations of stiffness as described in the 
previous paragraphs. Fit the mninsbaft snap ring. 

On 'S' series cars only, fit a new washer to the rear 
extension blanking plug; fit and tighten the plug. 

On 'R' series cars, the extension casing end cover 
can then be fitted. 

lf necessary, fit a new coupling oil seal in the end 
cover with the seal lip toward the bearing; use a suit
able dol!y to ensure that the seal is fitted squarely. 
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Fit a new joint between the extension casing and the 
end cover, then fit the end cover to the casing and 
secure it with the setscrews and studs. 

Lubricate the seal with clean gearbox fluid. 
· Fit the coupling, assess the thickness of the end nip 
adjusting washer and fit the adjusting washer, clamp~ 
ing washer, tab washer and nut. Tighten the nut and 
Jock by turning up the tabs. 

Output shaft end nip - To adjust 

The end nip of the output shaft is set to ensure that 
al! components are locked in their relative positions 
on the shaft. 

In addition to the standard parts, the following 
extra parts will be required for this operation. 

A slave adjusting washer of known thickness 
between 0·040 in. and 0·060 in. 

A packing washer approximately 0·100 in. thick and 
of the same bore as the adjusting washer. 

After the coupling has been fitted, the slave washer 
and packing washer should be fitted into the recess in 
the coupling. Fit the clamping washer and nut, then 
tighten, until all end clearance has been taken up. 

Remove the nut and packing washer and fit the 
clamping washer. Refit and tighten the nut. 

Mount a dial test indicator to read off the coupling 
flange as shown in Figure 108. Push the coupling into 
the casing and set the indicator dial to zero. Pull the 
coupling out and note the reading. The thickness of 
the end nip adjusting washer is - Thickness of slave 
washer + d.t.i. reading + 0·.004 in. to 0·010 in. 
(0·008 in. is used on initial build}. 
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Fig. 108 Assessing thickness of end nip washer 

Measure the thickness of the existing washer and if 
suitable and otherwise serviceable, refit it. lf not suit
able, select another to give the co1Tect end nip. 

Remove the nut, clamping washer and slave washer; 
fit the selected adjusting washer, clamping washer, tab 
washer and nut. Fit a holding tool to the coupling 
flange, tighten the nut and turn up the tabs. Remove 
the holding tool and refit the remaining units listed at 
the beginning of this Section. 

The reverse unit can be tested for correct function
ing, only by re-fitting the gearbox to the car and carry
ing out reverse and forward selection of gears as 
described in Chapter 2. 
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Chapter 3 

SECTION 14- DRUM ASSEMBLY 

This Section covers the overhaul of the drum 
assembly which comprises the front and rear clutch 
units, the intermediate shaft, the oil delivery sleeve and 
the front and rear bands. Before this assembly can be 
removed, the gearbox must be removed from the car 
as described in Section I and the following units 
removed. 

Fluid coupling (see Section 2). 

Side co,·er, sump and filter (see Section 3). 
Control valve unit {see Section 4). 

Parking brake bracket and governor sleeve (see 
Section 5). 
Servo units (see Section 6). 
Rear pump and governor (see Section 7). 
Pressure control valve (see Section 8). 
Front pump and c'.rive-shaft (see Section 9). 
Reverse assembly (see Section I)). 

Fig. 109 Remoyiug centre be-.iriag l"JP 

149 



Chapter 3 

------itM! litt·J'l3 Rl!Jl·) :tsl tfi3tti ~t·i!i 

Drum assembly - To remove 

Turn back the tabs of the centre bearing c.-ip (ock
plate, unscrew the two retaining cap setscrews and 
withdraw the cap as shown in Figure 109. The drum 
assembly can then be lifted from the gearbox case, but 
care must be taken not to distort the bands as they are 
easily d.1111aged. Turn both bands so that they are clear 
of their respective anchor pins. Lift the rear end of the 
shaft and steady the front end, gently easing the 
delivery sleeve out of its support. Hold the rear band 
on the rear drum and remove the drum assembly, 
leaving the front band in the casing. 

Fit the assembly in the holding stand (see Chapter 
4) then remove the fron t band from the casing. 

Drum assembly - To dismantle 

With the· spring ring pliers. remove the snap ring 
retaining the rear hub as shown in Figure 110. then lift 
the rear drum assembly off the intermediate shaft. 

Fig. I lO Removing rear drum retaining ring 
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Fig. 111 Removing delivery sleeve retaining riug 

Remove the thin steel thrust washer which is fitted 
between the snap ring, retaining the oil delivery sleeve 
and the rear clutch hub ; this washer is not fitted to 
early gearboxes. The washer is fitted only to gearboxes 
having a modified rear clutch hub, the hub being 
counterbored to accept the washer. 

Remove the snap ring retaining the oil delivery 
sleeve (see Fig. 111 ) and withdraw the sleeve. 

Remove the front drum retaining ring (see Fig. 112) 
taking care not to scratch the surface of the inter
mediate shaft. then lift off the drum assembly. With
drnw the steel and the bronze thrust washers from the 
recess in the front drum and label them for identiHca
tion. 

Front drum - To dismantle 

Position the fron t drum assembly in a suitable press 
and apply sufficient pressure to the cll_Jtch cover to 
enable the spring ring to be prised from its groove as 
shown in Figure 113. Remove the drum assembly from 
the press and separate the clutch cover from the drum 
by tapping the sun gear with a soft-headed mallet. 

) 
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Fig. l 12 Removing front drum retaining ring 

Remove the six inner and outer clutch release 
springs, then lift out the complete pack of clutch 
plates; it is important that the plates are not separated 
prior to inspection. 

Remove the clutch piston from its annular housing 
in the clutch cover, by tapping the sun gear sharply 
with a soft-headed mallet to shock it out of position. 

Using a blunt screwdriver, remove and discard the 
oil seal rings and expanders from their respective 
grooves ill the clutch piston and cover. 

Rear drum - To dismantle 

Remove the rear clutch hub retainer bracket {see 
fig. 110) and withdrnw the hub and bronze thrust 
washer; the dismantling procedure is then similar to 
that described for the front drum. The clutch release 
springs of this unit are fitted with small guide pins 
which should be removed with the springs. 

The annulus gear is secured to the rear drum by two 
setscrews and should be removed only for renewal pur
poses. 
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Drum assembly-To inspect 

With the exception of the pack of clutch plates, clean 
all parts thoroughly with a suitable cleaning fluid. The 
clutch plates should be inspected first, as described 
later in this Section. 

Inspect all surfaces of the clutch drums for scores 
and grooves; only slight damage which can be removed 
by stoning is permissible. Check the clutch drive pins 
for security; if loose renew the drnm. 

Examine the gear teeth of the rear drum annulus 
gear and the intermediate shaft planet pinions. If 
damaged, check the gears with which they mesh and. 
if unserviceable. renew the particular unit or assembly. 

Examine the splines of the clutch hubs and the inter
medi;ite shaft, for damage marks, burrs and excessive 
uneven wear, only damage which can be rectified by 
light stoning should be accepted. If any splines ,ire 
chipped, the particular unit should be renewed. 

Check the snap ring grooves of the intermediate 
shafts for burrs and ridges and the bearing surfaces 
for scores and scratches; smooth off with n stone if 
necessary. 

Fig. 113 Remo\'ing clutch cover retaining ring 
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Fig. 114 Fitting expander and seal to clutch piston 

Check the planet carrier and the outer diameter of 
the pinion thrust washers for cracks. Spin each planet 
gear to check for smooth running and check them for 
side play which may indicate worn needle rollers or 
loose planet retaining pins. The front planet nssemb!y 
must be renewed as a unit should any of the com
ponents become unserviceable: dismantling is not per
mitted. 

Inspect the clutch release springs for distortion and 
collapsed coils; slight wear indicated by brightness of 
the outer coil diameter is acceptable. Examine the 
guide pins of the rear clutch springs for distortion and 
burred ends; check that they are all of equal length. 

Inspect the clutch pistons for scores, cracks or dis
tortion and ensure that tl~e seal grooves are perfectly 
clean. 

Examine the piston bore of the clutch co\'er for 
scores and the intermediate shaft bushes for security, 
signs of picking up or heavy wear. Check the seal 
groove for cleanliness. 

Inspect the oil delivery sleeve for scores; only 
damage which can be removed by light stoning is 
.icceptable. 

Check the rings for freedom in their grooves and 
ensure that the grooves are clean. It is not necessary 
to remove the rings unless damage necessitates 
renewal. 

Check the centre bearing cap and dowel pin for 
burrs and damage marks: light damage may be 
removed by stoning. H the dowel pin is loose or 
damaged it should be renewed. 
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Ensure that the oil passages in the cap are clear, 
then carry out a leakage check between the case, cap 
and sleeve in the following manner. 

Oil delivery sleeve - To check 

Dip the sleeve into clean gearbox fluid, then refit it 
into the gearbox case, locating the cap do1Ael pin in 
one of the two holes in the slee·,•e instead of its correct 
location: this blanks off the casing oil ways. 

The cap must be fitted with the machined chamfer 
townrd the front of the case and the setscrews tighened 
evenly to the correct loading. (If the sleeve can be 
rocked. it should be renewed). When air pressure is 
ap;:-lied to the front and rear clutch passages, as shown 
for clutch testing in Figure 119, there should te no 
leakage between the sleeve, the case and the cap. In the 
case of a new oil delivery sleeve, slight leakage may be 
rectified by very careful dressing of the cap horns. 
Should this prove unsuccessful, the cap and casing 
must te renewed. 

When the foregoing checks are satisfactory, remove 
the sleeve ready for re-assembly. 

Having retained the clutch plates in the order in 
which they were fitted, it is now possible to inspect 
the surfaces of each plate in relation to that with which 
it mates. This is important as a rough surface of a 
driven plate may easily be the cause of excessive wear 
on the mating face of the composition drive plate. 

Fig. 115 Fitliug expander .and seal to clutch conr 

) 



) 

At the clutch cover end of the pack it may be found 
that there are one or two extra steel plates. These 
'spacing' plates should be labelled and kept separate 
from the other plates, as they are not hardened and 
vary in thickness. 

Slight discolouration of the steel driven plates is 
acceptable, but heavy discolouration caused by 
excessive overheating may have upset the heat treat
ment and be the cause of future faiiure if the plate is 
not renewed. Check the driven plates for distortion · 
using a surface plate, also ensure that the surface finish 
is smooth and polished. 

The composition surfaces of the drive plates should 
be carefully checked for lifting, flaking and excessive 
wear. A plate will normally darken with use, but should 
it be almost black, or have a glazed look, indicating 
signs of burning, it must be renewed. If more than one 
plate is badly burnt, the complete set of plates should 
be renewed. 

The surface contour of the drive plates is undulated; 
each plate should have six 'waves' which must not be 
less than 0·015 in. deep. This can be checked on a 
surface table by sliding a feeler gauge into the spaces 
so formed; if there is evidence of any other distortion 
the plate must be renewed. 

Examine the drive plate serrations and the driven 
plate slots for burrs and signs of excessive wear. lf 
necessary, remove any burrs, then check that the plates 
slide smoothly over their respective splines or driving 
pins. 

Examine all thrust washers for cracks; if any washer 
is cracked, badly scored or excessively worn, it should 
be renewed and the respective mating surfaces 
inspected for burrs, scoring and sharp edges. 

Examine the bands for loose rivets and worn linings; 
if the rivets are loose or the face of a lining is worn 
down to the grooves, or has started to lift from the 
steel band, the particular band assembly must be 
renewed. When inspecting bands, care must be taken 
not to distort them in any way as they are surface 
ground to fit the drums. If a lining is found to be badly 
impregnated with foreign matter, such as bronze 
caused by bush failure, it should be renewed. 

Check the steel bands for distortion and cracks and 
the anchor ends for broken welds and worn sockets. 

Check the rear band operating strut locating pin for 
security and the strut for play on the pin. If play is 
excessive or the pin is loose, renew the complete band 
assembly. 
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Check the snap rings for correct fitting in their 
grooves. If they are loose when in position on the 
intermediate shaft they should be renewed. ·· 

Check the fitting of the large spring rings in the 
clutch drums. The ring must be a snug fit in its groove; 
slight distortion necessitates the renewal of the rings. 

Front clutch -To assemble 

Fit a new seal and expander to the piston in the 
manner illustrated in Figure 114; care must be taken 
to ensure that the rubber is bedded well down into its 
groove and that the expander does not protrude 
beyond the bottom edge of the rubber seal. 

In a similar manner fit a new seal and expander to 
the clutch co~er. After initially inserting the expander 
and seal into the groove, a small wooden block should 
be fitted between the seal and the inner circumference 
of the cover (see Fig. 115). This will prevent the 
tendency for seal and expander to creep out of the 
groove during fitting. Remove the wooden block and 
check that the expander does not protrude below the 
seal. 

The direction in which the protruding lip of the seal 
faces is important and must be fitted as shown in the 
respective illustrations (see Fig. l 14 and Fig. 115). 

With the seals correctly in position the piston may 
then be inserted ioto the cover after first smearing the 
rubber with ·Mobilgrease M3'. The lip of the outer 
seal should be initially introduced into the cover using 
the side of a blunt screwdriver drawn over the seal 
edge as shown in Figure 116; after which the two com
ponents can be manually pressed firmly together. Line 
up the square notches in the piston with the three holes 
in the cover. 

Fit the intermediate shaft into the holding fixture, 
clutch hub uppermost. Fit the front drum over the 
shaft so that it rests on the planet gears with its driving 
pins pointing upward. L\lbricate the surfaces of the 
clutch plates with clean gearbox fluid, then fit them, 
commencing with a composition drive plate and then 
a steel driven plate alternately until the complete pack 
is fitted. 

Ensure that each composition plate slides freely over 
the clutch hub splines and that the steel plates are 
fitted with the square notches over the driving pins. 

It should be noted that previously labelled spacing 
plates must be fitted last, but the thickness may have 
to be re-assessed as described later. 
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Fig. 116 Fittiog piston to clutch cover 

Fit the six pairs of clutch release springs into the 
locating holes formed by the plates, then fit the cover 
into the dn1111, sun gear first , making sure that the 
springs engage into the pockets of the clutch piston. 

Remove the complete assembly from the inter
mediate shaft. Using a suitable press, apply sufficient 
pressure to the clutch cover to enable the spring ring 
to be refitted into its groove. Ensure that the ring beds 
firmly into its groove, then release the pressure. 

After removing the assembly from the press, ensure 
that the outer shoulder of the clutch cover protrudes 
evenly through the inner circumference of the retain
ing ring: if necessary, lightly tap the cover into its 
correct µosition using a soft-headed mallet. 

The assembly of the clutch plates should now be 
checked: this is best nccomplished by placing the 
fingers on the teeth of the drive plates and lifting and 
turning the plates. When correct, the clearance should 
be just sufficient to allow free rotation without binding. 

If the clutch is too free and end float can be felt, or 
if the plutes ttre binding or solid, it will be necessary 
lo niter accordingly the thickness of the spacing plate 
or plates. 

These plates are supplied in various thicknesses (see 
Spares Schedule) and can be fitted singly or paired in 
any combinution lo give the correct clearance. 

The total number of spacing plates fitted must not 
exceed tll'o and they mtlst not be fitted in any position 
other than between the clutch cover and the first steel 
'driven' plate. 
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Rear clutch - To assemble 

lf previously removed, refit the annulus gear and 
tighten the setscrews evenly; before final tightening, 
tap the end face of the gear with a soft-headed mallet 
to ensure correct location. 

Assembly of the remainder of the unit is then similar 
to that of the front unit, with the exception that there 
is no need to mount it on the intermediate shaft; it is, 
however, advisable to temporarily fit the clutch hub 
to ensure that the drive plates slide freely on the 
splines. It must be remembered that guide pins are 
fitted inside the clutch return springs in the rear clutch. 
After assembly. remove the hub, then check and adjust 
the clutch plate clearance in the same way as described 
for the front clutch. 

Refit the hub together with the large bronze thrust 
washer. The washer should be coated with petroleum 
jelly to ensure that it is retained in the deep counter
bore of the hub. Rotate the hub to engage the driving 
plate splines; when properly installed, the hub should 
be flush or slightly below the counterbore of the drum. 
Fit the hub retainer bracket using a reverse drive flange 
retaining setscrew. 

Fit the drum assemblies to the shaft in the following 
order, using clean gearbox fluid liberally during 
assen, bly. 

Fit the front drum over the shaft onto the hub, 
rotating it backward and forward until all the drive 
plates are correctly located. 

Fig. J 17 Checlri11g front drum end float 
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Fit the following in the order mentioned, the bronze 
washer. the steel (selective) washer and the spring 

~ retaining ring. The selective washer may have to be 
~~ renewed if, as a result of the following end flo,\t check 
J:l the clearance is found to be outside the limits. 

0 
'./) 

I-

Remove the shaft and drum from the holding fixture 
and grip the shaft in a vice, using fibre damps. With a 
dial test indicator mounted as shown in Figure 117, 
measure the end float of the drum assembly. If outside 
the limits given in the 'Summary of Repair Data' 
replace the steel thrust washer for one of suitable thick
ness, details of which are given in the Spares Schedule. 

Refit the assembly in the holding stand, then using 
the ring compressing tool (see Chapter 4), fit the oil 
delivery sleeve, entering first, the end which has the 
rings nearest the end of the sleeve (see Fig. 118). If 
the sleeve is too tight to fit by hand, a soft-headed 
mallet may be used as shown in figure 118; only light 
t,1ps should be necessary. Push the sleeve fully home 
into the bore of the drum then fit the spring retaining 
ring; refit the thin steel thrust washer. 

Fig. 118 Fitting oil delivery sleeve 
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Fig. 119 Checking clutch operation 

Fit the ring compressing tool over the two exposed 
rings on the oil delivery sleeve. Slide the rear drum 
over the shaft and lower it carefully onto the delivery 
sleeve; when fully home remove the compressing 1001. 

Fit the rear drum sn:ip ring. 

Drum assembly - To fit 

Fit the bearing cap in position on the oil delivery 
sleeve (chamfer forward), making sure tha1 the dowel 
locates positively in its correct hole. 

Fit the front band into position in the gearbox, 
insert the shaft a·ssembly through the b,rnd and while 
still tilted, slide the rear band onto its drum. 

Before securing the bearing cap, ensure that the band 
anchorage ends ure col't'ectly located on their respec
tive adjusting screws; tit the two bearing cap setscrews 
together with a new tab washer, then tighten evenly 
to the correct torque loading given in the 'Summary 
of Repair Data'. 

Ensure that the drums revolve smoothly on the 
intermediate shaft, then check the ac1io1i of the 
clutches by means of compressed air applied through 
the passages illustrated in Figure 119. Correct opera
tion can be heard and felt. Thoroughly check for air 
leaks during this test. 
. Refit the remaining assemblies in the reverse order . 

to that given for dismantling, then road test the gear
box as described in Chapter 2. 
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SECTION 1S- GEARBOX CASING 

When all the units have been removed from the 
gearbox, as described in the foregoing sections, the 
only removable parts which remain are, the two band 
adjusting screws and the oil pressure test point blank
ing plug. 

Removal of the adjusting screws and blanking plug 
is straightforward 

Clean the casing and passages with clean paraffin 
.., and compressed air. 
\0 

°' 
Gearbox casing- To inspect 

Check all joint faces for burrs; light damage can be 
removed by careful stoning. Similarly check the spigot 
bores in the front and rear ends of the case. 

Inspect the screw threads of all tapped holes making 
sure that the top threads have not been pulled or 
damaged to an extent which might upset the joint 
face. 

Check the fit of the band adjusting screws with the 
threads in the gearbox case; also check the threads of 
the lock-nuts and the oil pressure point blanking plug. 

Examine the gearbox casing for cracks. 
Check the fit of the centre bearing cap together with 

the oil delivery sleeve as described in Section I 4. 
Check the continuity and interconnection of the oil 

passages with air pressure. Strong wire may be used 
to clear a blocked passage but care must be taken not 
to raise any burrs at the end of the passages. 

Check that the dipstick aperture is fitted with a water 
excluder. 

Early gearboxes are not fitted with a water excluder 
and opportunity should be taken to fit one if the gear
box has been completely dismantled. 

All new and replacement gearboxes will have a water 
excluder fitted. 
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Fig. 120 Fitting water excluder 

1 APPLY BOSTICK 
l WATER EXCLUDER 
l 01\Jl l O.OS2 IN. DIA. 

'4 FILE HOI\\ZONTAL FLAT 0.400 
IN. DEEP TO RECEIVE!\ EX· 
CLUDER LIP 

Water excluder- To fit 

File a horizontal flat, approximately 0·400 in. deep, 
on the outside of the dipstick housing sufficiently wide 
to receive the right angled drilled location lip of the 
water excluder (see Fig. 120). 

Remove the dipstick. 
Clean around the area to which the water excluder 

is to be fitted. 
Liberally coat with Bostick adhesive the bottom of 

the water excluder and the matching surface of the 
dipstick housing. Position the excluder over the dip
stick sleeve, then using the location lip as a guide, 
drill a 0·062 in. diameter hole through the dipstick 
housing and guide sleeve for a hardened hammer drive 
screw (see also Fig. 120). 
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If a water excluder is being fitted to a gearbox which 
is not completely dismantled, take care to ensure that 
110 swarf enters the gearbox during the drilling pro
cedure. 

Ascertain that the excluder is firmly fixed, then drive 
in the hardened screw to secure the excluder. 

Machine the face of the dipstick as shown in Figure 
121 to allow 0·062 in. clearance for gearbox breathing. 
Clearly mark. the top of the dipstick with RED paint 
to indicate thnt this has been carried out. 

Ensure that the correct dipstick is fitted to the gear
box casing. 

There are two methods of air breathing incorporated 
in the Automatic Gearbox, (a) through the four 
scollops machined in the dipstick guide sleeve, or (b) 
through the filter cap past the segment removed from 
the serrated washer. 

It is of the utmost importance that the correct dip
stick is fitted into its appropriate guide sleeve to permit 
<1dequate breathing. Incorrect matching may result in 
oil leakage or the ingress of water. 

On so me early 'SI' cars oil leaks may occur due to a 
pressure build up in the gearbox, especially after pro
longed running at high speed. 

'"' 
Fig. 121 W11ter excluder and dipstick 

1 MACHINE THIS FACE ON THE DIPSTICK TO HAINTAIN 0.062 IN 
CLEARANCE 

158 

Fig. 122 Modilied serrated washer 

1 THIS SECTION TO BE CUT OUT ANO REMOVED 

This can be prevented by modifying the automatic 
gearbox oil breathe'r and dipstick. 

Remove the dipstick and dismantle it by removing 
the 'C' clip, spring ring or split pin, whichever is fitted. 
This will allow the retaining cap, copper mesh crimp 
and the serrated washer to be removed. 

Cut the serrated washer and file the retaining cap as 
shown in Figure 122. 

Thoroughly clean and remove all metal particles; 
re-assemble the components and refit the dipstick. 

Note All modified dipsticks are fitted to unscolloped 
guide sleeves. All unmodified dipsticks are fitted to 
machine scolloped guide sleeves. 

Screw the band adjusting screws into the case, refit 
the oil pressure check point blanking plug and tighten 
it to the correct torque loading given in the 'Summary 
of Repair Data'. 

) 
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CHAPTER 4 

TOOLS 

The following is a list of special tools for the servic
ing and overhauling of the Automatic Gearbox; these 
are recommended for use when carrying out repairs 
and adjustments. 

General tools are not included as it is felt that these 
will be available locally. 

Orders should be addressed to 

ROLLS-ROYCE LIMITED 

CREWE SERYlCE DEPARTMENT 
Pym's Lane, Crewe, Cheshire 
Telephone: Crewe 55155 
Telegrams: 4

ROYCRU, CREWE' 

Telex: 3621 

Bands 

Gauge - Rear band setting .. 

Tool - Front band setting - Early ·R' type 

LONDON SERVICE DEPARTMENT 
Hythe Road, Willesden, London, N. W.10 
Telephone: LADbroke 2444 
Telegrams: 'SILVAGOST, WESPl-lONE, LONDON' 

Telex: 25133 

Part number 

.. 23789/G 1002 

.. RH 67L 
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Tool - Front band setting - 'R' and 'S' type . . UR 3144 

Tool - Band adjuster. . . . RH 131 

Servos 

Compressor - Rear servo spring . . STD 6012 

Governor 

Alignment gauge - Governor sleeve RH 329 
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Assembly sleeve - Oil sealing ring . . 

Front pump 

Adaptor - Torque spanner 

Holding tool - Front pump . . . 

Rear clutch 

Hub retainer 

Chapter 4 

: 

.. 25937/Tl002-5 

. . 26225/fl002 

STD 6007 

.. 23789/TlOOl 
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Oil delivery sleeve 

Compressing tool -Oil delivery sleeve ring . . RH 186 

Reverse clutch 

Compressing tool - Reverse clutch spring . . 23789/FJ002 

Installing tool - Piston to drum 23789/F1004 

Drums 

Spacer - Front drum .. STD 6010 
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Shafts 

Holding fixture - Intermediate shaft .. RH 584 

Checking sleeve -- Mainshaft end float 23789/T1005 

Assembly tool - Mainshaft snap ring RH 551 

' 
) 

Extractor - Output shaft bearing 32794/TIOOI 
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Pliers - Circlip 

Pliers - 2-wny- Snap ring 

(M.1y be used for further applications 
using Lhe various nose pieces) 

Casing 

RH 166 

RH 7674 

Extractor - Exhaust valve - Early 'R' type . . STD 6003 

Pressure checks 

Pressure gauge R 5244 
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Adaptor - Air checking .. R 5280 

Spanner - Square holed - Blanking plug RH 412 

Controls 
Gauge - Throttle linkage- 'R' type .. RH 581 

Gauge-Throttle setting - 'R' type .. 24918 01002 
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Gauge - ihrottle linkage-SJ cars .. RH407 
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