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TRANSMISSION — PART 1

Early Rolls-Royee Silver Shadow and Bentley T series
moler cars were fitted with the 4-Speed Automatic
Gearbox as follows:

All night-hand drive cars prior to Car Serial NMumber

SREH 4033,

All right-hand drive cars destined for the United

Kingdom prior to Car Serial Numbers SBH 4478,

SEH 4488 (except SKH 4487),

The Automatic Gearbox (see Fig. T/) transmits
tractive power from the engine to the propeller shafit
in four forward ratios and in reverse, The gear changes
are made automatically and are obtained through a
fAuid coupling and three hydravlically controlled
epicyclic gear traina. In all forward ranges the driving
torque is applied continuously to the road wheels
during the changes from one ratio to another. Engine
braking on overrun is obtained in 3rd and 4th pear;
increased engine braking can be obtained by selecting
Range 2 at speeds below 33 mop.h. (36 k.ph.),

A gear range selector lever is provided on the
steering 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 con-
siders most suitable for the road and traffic conditions.
The sebector lever, which is in the form of a switch,
has five positions: "R, "N°, °4', 3" and “2', representing
Reverse, Meutral and three forward ranges. When the
selectior lever is moved from the neutral position, an
electric actuator, fitted to the gearbox rear exiension,
will automatically sslect the required range. The gear-
b will remain in the selected range until the steering
column mounted lever is again maoved.

In all ranges except Meuwtral, when the engine s
running, the drive is engaged. At low throttle openings
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and with the handbrake applied the car will remain
stationary due to #lip in the Auid coupling, at higher
engine speeds the car will move off whenever the
brakes are released,

Range 4

For normal driving the selector lever should be
placed in Range 4. The car will start from rest in first
gear it low throttle openings and, when sceelerated,
will chinge progressively through seccond and third
inte fourth or ‘top’ gear. Grenter throltle openings
will cause the changes 1o be delayed progressively so
that they oocur at higher road speeds and provide more
rapid scceleration of the car.

If, at any time, the accelerator 15 depressed beyond
the full throtile position (kick-down), a Tull throtie
down-change cecurs {depending upon the speed of the
car) which increases driving torgue and 5o further
increases the car's acceleration,

Under normal driving conditions only first, second
and third gears are obtainable in Range 3. A “safery”
up-change to fourth gear is provided however, to
prevent the engine from being ‘over=revved” in third
gear, The 3-2 up-change is delayed in Range 3 until a
speed of approximately 76 m.p.h. to T8 m.p.h.
(122 kE.ph, o 125 k.ph.) i3 reached, Thus, maximum
peceleration can be obtained in third gear and for this
rexton Range 3 @ often known as the performance
ranpe.

Tl
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If, at aoy time, the driver requires a change from
fourth to third gear under less than full throttie
conditions, for example, to aveid the 4-3, 3-4 gear
changes when driving in heavy traffic, be can promote
the change from fourth pear to third gear by mn\'in;
the selector pear lever to Range 3.

Range 2

In Range 2, under normal driving conditions, only
second gear is obtainable. The car will start from rest
in second pear snd will remain in that gear until the
selector lever is moved. There is no safety up-chanpe,
therefore, & speed of 42 m.ph. (70 k.ph) most never
be excesded in Range 2 otherwise serious damage (o
the sngine may result.

First gear i% temporarily obtainable by means of full
throttle ‘kick-down”, or should extreme loading on the
engine at low spesds demand it. Such circumstances
are extremely rare and will probably mever be met
under normal driving conditions.

Ranpge 2 may be used in extremely slow traffic con-
ditions to avadd the continwal gear changes, Tt can also
b weed when the engine is required to assist braking
when descending steep or dangerous gradients.

Neutral

In Neuiral the drive 5 disconnected, allowing the
planst gears to idle without transmitting torgue. The
gelector linkape is designed so that the elsctrical
gupply to the starter motor is broken except when in
Weutral; this is a safeguard to prevent the engine from
being started with the car m gear, where it would have
a tendency to move forward, especmally as the engine
automitie choke system causes the engine fo run &t a
fast-idie speed when starting from cold.

It is possible 1o select Reverse while the car s moving
forward below a spead of approximately 8 m.p.h. to
10 mp.h (13 kph to 16 kph) This action places
great siress upon the transmission and should mot,
therefore, be attempied.

Reverse has an important secondary effect on the
transmission, When the selector lever is moved to the
Reverse position while the engine i stationary, o pawl
engages with an anaular pear on the reverse unit in the
transmission and prevents the car from moving even
when parked on the sieepest of gradients. When the
car is parked on a hill the handbrake must be firmiy
applied before the selector lever is mowed to another
range, a3 the parking lock will be relessed and the

car will mowe if it is not held by the brakes,

Construction and mechanical arrangement

The gearbox main casing, bell housing, rear exten-
sion, side cover and sump are all manufactured from
aluminium alloy castings and combine strength with
lightness.

An underbonnet dipstick and filler tube is supplied
io facilitate quick and easy servicing.

The torus cover is sealed 30 that no joints are
required when fitting the gearbox (o the engine. The
T.V. may be adjusted by & mizro adjuster which is in
the T.¥. control system and can be reached after lifting
the bonnet. Gearbox breathing is effected in one of the
following two ways, on carly models by drillings which
terminale in a fine mesh gaaze opposite & Further
drilling in the rear of the bell housing and on later
modeds by a pipe which runs from the top of the
pearbox and terminates bevord & clip on the side of
the casting.

The four forward gears are obtained through two
sets of epicyclic pears of difforing ratios, Reverss is
obtained through snother epecyclic pear train com-
pounded with the rear trabn.

(Crear ratios are varied by means of friction bands,
miulti-plaie cluiches and a sprag clutch. Both the servo
nefuated feiction bands and the clutches are hydrauli-
cally operated. When the friction bands and sprag
clutch hold the drums stationsry the relevant cluiches
are disengaged and the epicyche gears are in reduction.
When the friction bands are released the clutches are
engaged (in the case of the rear elureh, the sprag affows
ang war rotetier—see Section F2I— Drim assemblies),
locking two elements of the epicyclic gear train
together, thus providing a direct drive through the unit,

The pearbox fluid coupling iz driven by a flex-
plate from the engine crankshaft. The torus cover
drives the rear torus member, via the gear train of the
front epicyclic umit, at a redoced speed. This spead
reduction allows slip at higher engine spesds than
would otherwise be possible, thus reducing the
tendency of the car to creep forward.

Automatic control

The automatic pear changss are controlled by
hydranlic pressure, which is reguleted according to
road speed and accelerator position. The pressure js
directed by way of shift valves to the appropriate
clutch and servo pistons, A pressure, dependent upon
engine torque, is obtained by connecting a hydraulic
valve Lo the engine throttle. An indication of road
speed is given by a transmission driven governor
which controls two hydraulic valves. The driver
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superimposes his requirements on the automaric
contrel by means of selector valves.

Dl o to the servos and clutch pistons is controlled
by three shilt valve assemblies (see Fig, T2), each one
pesitioned by governor and throtile pressure o
control a gear change. The 1-2 shift valve assembly
controks the gear change between the first and second
gear, the 3-3 shift valve assembily controls the change
between second and third gear and the 34 shift valve
assembly contrels the three 1o four change. As each
valve moves to change gear, ports are opened to
permit main line oil pressure o act on the appropriate
civtch and servo pistons until in fourth gear all the
shift valves have moved across. The process s
reversed for normal down-changes,

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

The two pumps draw ol from the pearbox sump
through a commaon wire mesh scavenge filter and feed
it at varying pressurcs betwezen T0 |hi'sq. in. and
170 Ibfsg. in. (4,92 kp'sq. cm. and 11,95 kg'sqg. cm.)
Approx. into 3 common outlel passage leading to the
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governor and o the manually eontralled selector
talves. A spring-loaded, non-return valve is interposed
between the two pumps to prevent loss of oil when
ent pump = nol operating, 0l is also delivered (o the
fluid coupling and provides lubrication for the gear-
box bearings as explained under “Odl circulation® [ater
in this chapter.

The governor provides a signal of road speed in
terms of ol pressure, Two pressures are indicated ; the
pressures  increase at different rates to  provide
aceurate control at high and low road speeds. Oil
from the povernor is prevented from passing to the
conirol valve unit whilst the car s stationary, but
when the cor begins to move centrlugal force causes
the valves to move und open the valve ports. Ol then
flows through the open ports al pressures which
progressively increase as the car gathers speed.

In addition to the selector valves and the automatic
controd  walves, the controd walve unit contains o
thrattle walve (T.%.) which s connected by rods and
levers to the engine throttle; this provides a signal of
engine torque in terms of oil pressure. When the main
selector valve is in any of the drive positions, ol al
pump pressure is directed to the throdile valve ports

FIG. T2 CONTROL VALVE UNIT ASSEMBLY

1 TN regulator valve 12 Transition valve

2 2-3 Shift valve group 13 1-2 Shift valve group

3 3-2 Timing valve 7 Rewerse blocker piston 14 Throttle valve group

4 MNeutral and rear servo B Parking pawl crank 16 3-4 Shifi valee group
manual valve 9 Parking blocker pision 16 Selector valva

5 Rear band control valve 10 Gowvernor sleeve 17 Compsnsator valve

& Selectar shaft 11 T.V, operating shaft 18  3-4 Shuttle valwe
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which are opened and closed with the throtile, thus
providing an oil pressure which progressively increass:
with throttle opening.

This pressure is passed into the control valve unic
to oppose the gowernor pressures acting on each of
the shift valve assemhblies. These valves are therefomn:
positioned to direct oil pressure (o apply the lowes:
gear matio when the governor pressure is nil (road
wheels not turning). As governor pressurss increase
and overcome the opposing throttle pressurs, the
shift valves move and select higher gear ratios. [t wili
be seen also that lower gear ration will be selected
whenever increasing throtile opening causes throttle
pressure (0 overcome governor pressure and move
the shift valves the other way,

When sedecting the gear ratios in the above manner,
the shilt valves are positioned 1o direct ol 1o the servos
which spply of release the friction bands, and the
clutches which enpage or disengage in various com-
binations as shown in the fellowing table,

These resulis are oblmined by intermediale oil
pressures which act on various relay, liming and
locking valves and plugs, some of which are positionecl
solely by oil pressure and others by oil and spring
pressare.

The Menction of the oil pressures may be summarized
ot [ollows.

Main pressure is applied through the shift valve ports
to the clutch pistons and band servos.

Throdtle pressures act upon the shift valves
apposition to governor pressures; the shift valves arc
therefore posiioned o permit the main pressure to
pass to the appropriate servo and clutch positions.

Bearings and thrust washers

The complete rotating assembly i3 carried in plain
bearings ail the front and centre and in ball bearings
at the rear, Axial thrust is opposed by phosphor bronee
thrust washers backed by steel washers,

The front plain bearings are psositioned between the
front of the mtermediate shah and the front pump
drive gear, the pump drive pear gnd front pump and
between the front pump and the torus cover, When
in reduction the front drum rolates upon the inter-
mediate shaft on two plain beasings,

The centre plain bearing is alse an ol delivery
sleeve pnd supports the imtermediate shaft between the
fropt and rear drums. The stecve provides a bearing
surface for the rear drum when in reduction,

A spigot beanng in the front end of the oulput shaft
supports the rear end of the ma nshaft; the front of the
mamnshafl 15 sphined o the Jdrven torus which &
suppaorted in & plain bearing in the torus end cover,

The output shaft revolves in two ball beaning races
in the rear extension, A plain bearing supports the
reverse sun gear at the forward cnd of the output shaft.

Thrust washers are positioned as [ollows,

A phosphor-bronze thrust washer and a stesl
backing washer between the driving torus hub and
the front pump drive-shafi,

A phesphor-bronze thrust wesher between the fron
pump drive-shaft and the hub of the front planet gear
carrier,

A phosphor-bronze thrust wisher and a siee] back-
ing washer belween the hub ol the front planet gear
carrier and the front sun geor. These washers are
retained when the planet gears are ftled and cannot
be removed.

A phosphor-bronze thrust washer and a steel back-
ing washer behind the front unil sun gear. These
washers are secured on the irtermediate shafi by a
snap ring.

A phosphor-bronze thrust washer at the rear of the
sprag outer racs, between the roce and the rear dum
cover and a phosphor-bronze retainer at the frent of
the race, The retainer is an intsrference fit in the onter
Tace,

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

A thin steel washer betweer the front fuce of the

TABLE OF CLUTCH AND BAND POSITIONS

aAND cuuren GLuTen — cliten | ‘Gaurew

NEUTRAL | OFF |  OFF | OFF = OFF OFF
1st GEAR oM OFF oM ENGAGED O5F OFF
2nd GEAR OFF onN N ENGAGED OFF OFF
Ird GEAR ON OFF N FREEWHEEL o OFF

. #h GEAR OFF N O FREEWHEEL oM OFF
REVERSE | ON OFF | OFF OFF on

Mote  The rear band s applicd in Ranpe 2 only.
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rear unit clutch hub and & snap ring on the inter-
mediate shafl.

A phosphor-bronze adjusting washer between the
rear face of the rear unit sun gear and the front face
of the rear unit plasel carmer. The thickness of this
washer ix 10 be selected to give the required end float
for the mainshaf,

A phosphor-bronze thrust washer between the rear
unit plarel carrier and the reverse driving fange.

0il circulation

Oil for the Auid coupling, the hydraulic servo sysiem

and gearhox lubrication is contnined in the gearbox
sump, The sump is filled through a filler tube which

also houses the dipstick. Access to the filler tube is
guined by lifting the car bonnet, then removing the
dipstick from the tube. The ofl is drawn through a
gauze filter in the sump by the two pumps as previously
described. Oil flow to the Auid coupling passes forward
through the nnnular space between the front drive-
shaft and the pump bexdy, then passes into the fuid
coupling. When the coupling has flled with oil, a relsef
walve (check valve) opens to permit a flaw between the
misin and intermediate shafls in order to lobricate the
beanings, and through holes drilled in the shafts to
lubricate the cluiches, gears, splines and thrusi
washers of the rotating assemblies (ee Fig, T7).

Mipes carry oil from both the pumps 1o the front
servo Whit from where it flows through drillings in the
main casing to the control valve unit, then back to
operite the servo and clutch pistons. Oil supply to the
governor 15 conveyved through a pipe and drillings in
the casing. Governor oil pressurss pass from the
povernor sleeve 1o the control valve asssmbly through
two ol pipes,

The annular spaces in the governor steeve are sealed
from each other by piston ring-type oil s=als.

Oil Aow from the control valve unit passes through
drillings in the main casing 1o the front and rear servo
units and to an oil delivery sleeve on the intermediate
shafi between the froat and rear drums. The delivery
sleeve supplies oil to the front and rear clutches, the
centre cluich being supplied with oil through a
separate pipe from the control valve unit, Odl leakage
from the delivery sleswe is prevented by piston ring-
type oil s=als.

A pipe from the control valve unit conveys reverse
clutch supply oil to drillings in the casing, then to the
rear extension from where it flows to the reverse
clutch apply piston.

Control pressures

Main ol pressure, obtdined direct from the fwo adl
pumps, is used to operate the servo pistons and cluteh
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pistons and fo supply ol [or conversion to lower
controlling pressures by the povernor and the walves
in the control valve anft,

Compensator pressure is obtained by metering main
line pressure through poris controlled by 4 com-
pensator valve, spring and auxiliary valve. This
pressure is lower than pump pressure and is directed
ta the front servo to increase the band holding forcs
a8 lorqQue increases,

Throttle valve (T.V.) pressure, obtained as already
described under “Automatic contrel’, acts on the
compensator  valve to regulale the compensator
pressure in accordance with throtile opening.

T.¥. oil 1 medered past the T.V. regulator valve o
act on the shifi valves, It is also metered to the
regulator plugs which control the ports permitting
pressure o act on the shift valves. The regulator plugs
lock the shift valves in gear after an up or down-
change and so prevents "hunting' beiwesn paars.

Accumulator pressure is obfained by allowing main
line odl to meter past a valve in the secumulator control
vilve housing on the side of the rear serva. The valve
s subject to T.V. pressure so that pccumulator
pressure varies according to T.V. préssure. Accumu-
Iator pressure is lower than main line pressure and is
used Lo oppose rear clutch apply oil during the 2-3
up-change.

Governor pressure Mo, 1 (Gl) 5 obiained by
melering oil past the valve controlled by the large
governor weight, and is directed to the 3-4 shift valve,
overrun valve, 3-4 overspesd walve, 1-2 shift walve,
2-3 Gl plup, réverse blocker paston and the 4-3 timing
valve in the front servo. The high rate of pressure
increass caused by the large povernor weight gives
necurate contrel at low road speeds.

Covernor pressure Mo, 2 (G2, obtamned by metering
oil past the lighier weighted walve, is directed to the
2-3 auxiliary valve, the -4 overspeed valve and the
34 povernor plug. The rate of G2 pressure increase
i% gpeatest at high road speed, Gl pressure having
reached its maximwm,

Control linkage

The manual selection of gears 1s accomplished
simply by operating the selector lever on the sieering
column. This lever is in effect a switch, and fingertip
operation of the switch causes the gearbox electric
actuator to select the desired pear immediately. The
actuslor motor is connected by a rod and levers to the
selector shall an the control valve unit, In the unlikely
event of electrical or mechanical failure which may
render the actuator imoperative, pear changes can be
made manually by a separate lever which is connected
to the gearchange actuntor lever and can be operated
from inside the car.
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As the engine and gearbox unit s Aexibly mounted
and the accelerator pedal iz body mounted, it s
necessary o préventi relative movement interfering
with throttle and T.V. controls,

A compensator mechanism comprising two bow-
shaped links is attached, at the bottom, (0 a bracket
on the right-hand side of the engine compartment.
The top is secured 1o a tie rod, the inner end of which
is located by the "A’ bank eylinder head control shaft.

Accelerator pedal movement is transmitted 1o the
pearbox throttle valve via the compensator mechanism
and the cylinder head control shafl, A cross-shaft in
the bell housing transfers the movement to the left-
hand side of the pearbox.

T.Y. adjustment is efected by a simple micro

ndjuster which can be operated from the right-hand
side of the engine compartment,

Chapter T

Gearbox contral levers are mounted ofr concentric
conirel shafts which pass through ol $2als in the gear-
box side cover and through a bearing integral with the
control walve wnit. The levers are splined to their
respective shalts and can be fitted In one position only.

The outer shaft operates the selector valve and the
neutral and rear servo manual valve by means of pins
which engage with it radial groove in the end of each
vilve, Selector positions are determined by o spring-
Ipaded plunger engaging with notches in a plate which
in integral with the lever shafi. A solenoid operated
brake in the eleciric actuator ensures accurate and
positive braking of the actuator when a gear position
has been reached.

The lever on the inoer {T.V.) shaft varies the throttle
pressure by scting on the siem of the T valve, com-
pressing the throttle valve spring in the conirol valve
unit.
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Careful and regular maintenance of the pearbox is
necessary io ensufe maximum reliambity; the follow-
ing table gives the recommended servicing periods.

SERVICING PERIODS

ESSENTIAL MAINTENANCE FERIGD

After first 5000

ek e —] A ey
eveEry
Check for leaks frailes {9 B5E t‘.l'ﬂ.:l
Diwain traramission and Wl with Every 12 000 miles
new fAud {19 312 km.)
PREVENTATIVE MAINTENANCE PEAMGD

Lubrcate coniral linkage Every 6,000 mibes

Road 1081 10 check poar snanpos 9 656 km.)

It is absolutely essential that great atlention be
paid to cleanliness whenever the inderior of the pearbox
i exposed and when work i being carried out on a
particular unit belonging to the gearbax, The smallest
particle of dirt in the oil may interfere with ihe correct
operation of the valves, particularly in the control
valwe unit,

It s recommended that all work on the automatic
gearbox, whether it be penodic servicing or the
rectification of a fault, should be systematically
carried oul as follows,

Check pearbox obl level.

Check fot ofl leaks,

Lubricate control linkapges.

Ensure that the engine i correctly tuned then
test the gearbox change points; at the same Ume
check for clutch slip and listen for poise,

e e B =
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Section T2
SERVICING

Il any fauls are discovered, further checks may be
necessary Lo ssist in guick and sccurate foult diag-
nosis. The checks to be made will, of course, vary with
the sympioms but with the majority of faults the checks
should be carried out in the [ollowing order,

1 Check control inkages.

2 Check main line oil pressure,

3 Check band adjustment.

____-' i =

A
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FIG. T4 CHECKING THE DIL LEVEL

1 MINIMUM and MAXIRLIM
oll level marks

2 Gearbox oil dipstick
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FIG. TS FILLING AND TOPPING-UP
THE GEARBOX

A Pourin 1-5 Imp. galls. (&8 litres, 1-8 U.5. galls.)
with engina stationary

B Run engine to fill fluid coupling

L]

Top-up o MAX. mark on dipstick with
englne running

Low level an dipstick
Full level on dipstick

Fluid coupling
Dipstick and oil filler tube

e W N -

T
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FIG. T6& DRAIN PLUGS

1 Torus cover drain plug
2 Gearbox sump drain plug

Partially dismanile the pearbox in order fo
isolate the suspect unit by means of an air
pressure test.

Warning

To check the gearbox with the engine running
and the car siationary, do nol move the selector
lever from the newiral position wnless the hand
brake is fully applied or the rear wheels are
jacked clear of the ground, This is particularly
impoartant if the engine is running faster than
the correct ‘hot’, slow idle speed, Chock the
wheels and apply the foot brake when using high

CREINe 1.,

Gearbox = To drain and fill

Efficient draining of the oil from the gearbox will be
assisted by warming-up the pearbox prior to draining.
o pot fAlush the gearbox Sut ensure that it has
thoroughly drained.

Proceed as follows.

o

Place & clean container, zapacity 3 gallons, under
the sump dramn plug.

Remove the plug and allow the oil to drain.
Remove the bell housir g hottom cowver,

Rotate the Aywheel until the torus drain plog
is in its lowermost position,

Place the container under the drain  plug;
remove the plug and drain the oil. Figure Ta
shows the positicn of both drain plugs. IT the
car has covered only a low mileage since its last
gearbon oil change and the oil is drained to
facilitate some minor repair eg. oil leak or
sticking valve, the existing oil may be used again,
The ofl must be drained into a clean container

Gl T'5L
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then passed through a4 fine mesh filter before

being poured into the gearbox.
Maote If' there is any doubt about the suitability
of the oil fior further use it should be discarded
and the pearbox showld be filled with clean,
fresh odl. Always examine the oil residue in the
container for evidence of gearbox wear
e.g. particles of cluich plate, band lining, etc.

& Fit both drain plugs topether with new scaling
washers. Torque tighten the plugs to the
following Agares.

Fluid coupling drein plug — betwesn 5 [b.fi.
and T bt (0,691 kg.m. and 0,968 kgm.).
Sump drain plug— between 40 [b.ft, and
45 |b.fe. (5,530 kg.m. and 6,222 kg m.).

When filling the gearbox with transmission fluid
ensure that the container is serupulowsly clean. The
fiuid coupling and the sump are filled throogh the
snmye orifice Lo the dipstick and oil filler tube.

A new or overhauled gearbox requires approxi-
mately 24 Imperial pints (13,638 litres) of fluid. A
pearbox which has only been drained of flukd will
require approximalely 2 Imperial pints (1,137 litres)
less than this guanuty to reach the MAX mark on the
dipstick.

Fill the gearbox as follows (see Fig, TS5

I Remove the dipstick then pour in 12 Imperial
pints (6,819 livres) of Auid.

2 With the steering column lever in Meuntral and
the handbrake applied, stact the engine and
allow it to run at fast-idie for a few minutes.

3 Stop the engine then add a forther 10 Imperial
pints (5,683 litres).

4  Apain stari the engine and while it is running at
slow-idle check the fuid level on the dipstick.
If mecessary, add sofficient oil Lo bring up the
level to the MAX mark on the dipstick.

Do not overfill

% Road test the car, or run it until the gearbox has
reached normal operating temperafure, then
finally check the pearbox odl level. Tep-up to the
MAX mark on the dipstick as required.

To check for leaks
If the level of oil is low when measured with the
dipstick, examine the gearbox externally for signs of
an oil leak.

Possible sources of leakape at the front of the gear-
box are shown in Figure T7; the sction to be taken
when leakage is confirmed is given in the table on
page T12,

If the action to be taken requires the remvoval of the
gearbox, o road test should be made afier topping-up
and befare removal,

L |

Chapter T
B

2 | 4

FIG. T7 SOURCES OF LEAKAGE

Crankshaft

End cover

Tornes cowver

Front pump 10 gearbox jeint
Gearbox breather

Front pump oil seal

Dampet rivats

Drain plug

Toruz cover (0 end cover jolnt
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Chapter T
0il level — To check

The gearbox oil level can be ascurately checked only
when the engine I8 canning and the gearbox has
warmed up to BD°C. {176°F.}, i3 correci operating
temiperature.

If the ol level i near or below the MIN mark on
the dipstick, top-up o the MAX mark while the
engine is still running and check for oil leakage as
described under 'To check for leaks'.

The following transmission fluids are approved for
use in the Rolls-Royee and Bentley 4-Speed Automatic
Gearbox,

All lobrigants listed are approved for world wide
use.

B.P, .. BP. Autran DX (Dexron)

Castral ..  Castrol T {Dexron &)

Esso .. Esso Automatic Transmission Flisid
{Dicxron)

Mobil .. Mobil ATF 220 {Dexron)

Regent ..  Regeni Texamatle (Dexron)

Shell .. Shell Automatic Transmission Fluid
{ Dexron @) or

Shell Donax T6 {Dexron R}

Mote Dexron s a registered trade name.

The lubricants listed supersede the Type A Suffix A
automatic transmission fluids but as both wypes of
Auid are miscible, Type A Suffiz A automalic trans-
mission fuids can still be used for topping-up purposes,

The procedure te be adopted for topping-up is as

fallows,

I Select "N, ensure that the handbrake is applied
then start the engine and run it at idling speed
to warm up the transmission fuid,

2 Remove the dipstick (e Fig. T¥): clean the
dipstick blade before checking the oil level.

3 If topping-up is mecessary pour in the correct
ofl in small quantities, checking frequently o
ensure that the level of il does not rise above
the MAX mark on the dipstick. Take care not
to overfill as this may cause loss of oil through
the pearbox breather.

Control joints — To lubricate

All contral ball joints should be lubricated with
Molytone 265 grease which should be worked into
ench ball socket with the fingers. If, during greasing.
excessive end play is discovered, adjust the batl joint
taking care not to disturb the control settings, IT end
play in the joints is excessive, it may be necessary
to alter the controls as described wunder “Controls —
To adjus’.

Control rods which are retained in a lever by a
split pin should be lubmcated with a few drops of
light oil.

The T.¥. control crods-shaft which runs transversely
in the bell housing and the “*Get You Home' lever are
supported on oilite bushes and do ot requine
lubrication.

DIL LEAKAGE SOURCES

LOCATION OF D6

FOSSIBLE SOURCE

ACTION T TAKE

Dritaide of torus oover and ln-
side of bell housing.

Fromi pumip-io-torus cover all geal,

Rempve peirt<s. Renew fromt pamp o4l sesl,

Todus cover drain plag.

Check tightness of plug. Renew joinl washer.

Torus cover-ip-end cover jmine.

Remove gearbox. Renew "0 ring between torus
cover and end cover.

Torus cover damper rivets.

Remove gearbox. 1T rivess &re looss, renew torus
cover pisermbly,

Fromt of pearkox bohinid befl

Fronl pumgp-lo-pearbox “0F ring.

Remove prarbon. Renew "0 ring between frond

hoaiking. pumg and gearbox. Ensurs that the bhell haus-
mng ‘nips’ pump body.
il sismg. | Swmp drain pleg. Check rightness of plug. Renew joint washer,
7 Sump-lo-taaing gaakel, Divain and remove suemp, Check jodint fecss. Fal
new paskel. Torgos tighlen nuls.
Slde sover, ‘I Main line hlanking plug {oil pres- Check tightness of phig. Renew joinl washer.
swre bosl poinil
T Sadc eover-io-caging goashe Dirain giamg and remove side cover. Check join
fmnu. Fit rew gaikes,
3 TV and selector shall ol seal Chick Al and condition of seol. Rensw,
MECEISArY.
Rear exiension HRear exiension odl s=al, Remove propelis shall and coapling flangs,

Renew oil seal

T2
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There are Iwo tests which can be made in order to
check the functioning of the automatic gearbor, They
are as follows,
| A road test is necessary to ensurc that the gear
changes are octurring al the correct road speed
and enfgine power.
2 The second fest is to check the operating oil
pressures to assist diagnosis of a suspected defect.
This entails the fitting of & gaupge (0 & pressure
tapping in the gearbox (op face then recording
the operaiing pressures.

Change points — To check
The pearbox change points are given in the following
table in the sequence in which the reas should be made,
The gearbox oil level, engine tune and control settings
should be correct before the ted iz made, otherwise
subsequent analysis of the results will be very difficult.

Chapter T

Section T3
TESTING

The point al which the gear change occurs can be
recognised by g tendency for the engine 1o 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 noted, whether correct or
incorrect, then the test should be continued wntil all
the results are obtained. The test should not be
terminsied because of a defect unless damage 1o the
transmission 5 likely to be caused by continued
running.

Compare the noted cliange points with the iable of
change points and, if a defect exists, consult the fault
diagnosis section which gives the action required for
rectification, on the assumption that gearbox oil level,
engine fune and engine idling spead are correct.

Although the symptoms for incormest control
seitings are included in ‘Fault Diagnosis, o owill

CHANGE POINTS

AAMGE 4
UP-CHANGES m.ph. { k,ph | DOWN-CHANGES mp.h | l_.p.h.!‘
1-2 -3 A4 q.1 13 -1
e | Ty BRI BRI | o onnn mevomay
Kick -down : ' “B9) TR | gy (-4 24-33 (19-35)
RAMGED
I-2 3-3 l-a 41 32 2-1
el I — T
Bach -dawn 2422 (35-35)

Ti}
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Chapter T
simplify matiers if the controls are checked before road
testing the car. Many pearbox faults can be traced
to imcorrect setting of the conirgls,

The specdometer reading at which the change
oocurs will boe dependent upon throttle position and

FIG. TR CHECKING THE OIL PRESSURE

1 Adapior

2 gaabbn plug

E [FEESUrS QALgE

4 Front band adjuster and lock-nut

increases progressively from light throttle to full
throttle. Slight variation from the figures quoted in
the table is permissible provided that the changes are
smooth and that there are no other symptoms of
incorrect aperation.,

0il pressure — To check

If a road test is being made to test for a suspected
defect, or if & defect has been Found on a previous
road-test, some of the posible causes listed in the Fawlt
Diagnesis Section can be eliminated by jacking up the
rear wheels then checking the operating ol pressures
with the figures given in the following table.

For this test it js necessary to fit & tachometer in
order to check engine r.p.m. Alsc fit & pressure gauge
(R3244) to the pressure tapping between the band
adjusting screws in such a manner that the gaupe can
be observed during the check. It will be necessary to
partially remove the carpet from the front passenger's
side, then lift out the forward rubber blank which is
fitted in the lefi-hand side of the iransmission tunsel
(see Frg, T8

0il pressure tests should be carried out in the order
given in the table after fiting the gaupe and tacho-
meter and running the enpine for & few minutes to
warm up the gearbox,

OIL PRESSURE TESTS

TACHOMETER QR oIl PRESSURE
TEST CONDITION RA&NGE BPEEDOMETER READING LEFEOIN
Engine runming, cor stationary, by | 1 200 rp.m. 68 i T2
i {4781 kgsq.cm, to 5,062 kgisg.em )
Car rmeducing spesd with throttle 4 i m.p.h. 6l to T2
clased (48 k.p.h) {4,781 kgloq.cm, 1o 5,062 kglsq.em.)
Car tnereasing spead ot full throttle. 4 41 m.p.h. 108 o 170
(64 Kph) - (7,363 kgisq.cm, to 7,74 kglsg.om.)
| Car reducing speed with thruttle 1 30 m.p.ha, 68 1o 72 :
omd, (48 k ph) {4,781 kaisq.cm, to 5,062 kglsqea)
Car reducing speed with throttle 2 20 m.p.h. &8 1o T2
closed. (12 kph. (4,781 kgfsg.cm. io 5062 kgisg.cm,)
Car reducing speed with throitic R 10 mp.h. 170
d“dl-T:Ili peet {16 kph) {10,953 kgieg.em)
Coasting with =ngine stopped. P Mot more than 25 m.p.h. 5 (min.)
Y (40 k.ph) N Es?;nk;rg.mu

SLPE OEL
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Reliable and accuraie faoht diagnosis and  the
rectification of faulis, when discovered, will be made
easier if servicing and testing are carried out in the
correct order. The results of each test should be
recorded before consulting the Fault Diagnosis Table
in this Section.

The following sequence of tests may help o simplily
the dingnosis of some obscure defects.

|  Check gearbox oil level then examine the optside

of the gearbox for leaks.
2 Lubricate and check the setting of the control

Chapter T

Section T4
FAULT DIAGNOSIS

linkages.

3 Fit a pressure pauge to the gearbox then carry
out & road test, recording oil pressures and gear
change points.

4  Adjust the fronl band il pecessary.

The following Fault Diagnosis Table is arranged in
three columns, The first column gives the conditions
under which the fault may occur, The second column
lisis the probable cause of the condition in the most
likely order of sccurrence whilst the third column gives
the action to be taken in order to remedy the fauli,

DIAGNOSIS
CONDHTIHIN CAUBE REMEDY
it 1 T.%. link | .Adp.mT‘l":ll.lk
1 Al wp-shilis. W, age tod lon 1

2 Cepvernos valwes sticking. I Remove side cover, S::kmg brake
brackit and governor.
wilhves,

31 Broken or sticking governor oil sealing 3 HRemove gide cover and parking brake

rimgs. bracket. Check governor rings.
Larw up-shifis
1 All gpeshifts. 1 T.W, linkzge oo shor 1 Adjust TV, ;

2 Covermor valves sticking ! Remove side cover, i brake
bracket aoil governor, EOVEIMOT
valves,

3  Leaking throtile pressure 3 gile cover @l cofitrol valwe
umlt, Owverhaul comtred walve il
Check :Iq'uhhnt Cheeck rear servo
accumulator T.'.El:tr_

i invey up-shifo
1 Mo up-shift ahove 15 1 Shift valves Stickimg. i Remove side cover and control valve
ienid. Overhail control valve umit.

2 Gowvernor valves sticking. 1 Hemove gide cover, bBrake
bracket and govesnor. FOvErnT

. . walves.
3 Low oll pressure due io oil delivery | 3 Remove tide cover snd control
slozve rings broken or sticking. walve unit, Alr et oll delivery slesve
for croessive lezkage.
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Misses up-shilis—con finpecd

2 Mlisses 12 snd 3ed,

3 Misses 2nd and 4ih,

Fromt band mecormectly ndjusied,
roken fromt band.

Fromt serve rings broken or sticking.

Missing or loose plog in front servo,
Front unit locked duc 1o mechanical

vE YEry
sl

EI.‘;.I‘I.Irbd reemerve sy, Adjust froat
Bomove geartox angd remew  frost
Exiined.

Dipmap and remsive P, Romove side
cover and comirol valve unil, Alr test
front servo for aperation and overhaul
o pecEskAry.

Drain and remiove sump 1o eheck. Fit

d tighten reqpuired,
R m.;ﬂlh:,.:*nrhﬂ front unit.

Drain and remowe sump, Remove gitde
covor and comirod valve anst. Alr test
ofl dellvery shesve for cxommive leak-
age; check comrect fliting of bearing
=1=%

Ships durisg wp-ehills
I Blips — light throdtle up-shifis.

2 Slips—heavy throdile up=shifts.

3 Shps |-1, 34,

4 Slips 13,

T

- - ST A

-

T.¥. limk imarrectly adyumted.
F!wntm imcorrecily sdjussed.

Low oil pressur,

Throtile walve forced out of bore.
T.¥. lnkapge incornectly adjimsied.
T.¥. pipe looss,

Fromt band incorrectly adjusied.
Low il pressure.

Throtile valve forced owl of bore,
Stickmg T.V. plug in meguliior valve,
Damaged il seals in regulator valve
l:lillidﬂl'-'cn' slesve ringa broken or
mﬁw in ring bare of chuch

Clutch plates voorn of barped,

Lisw all presssire due 1o ol dellvery
sheewe rings sticking or broken.

Froni servo rings sticking or broken.

Frapt umlt clulch plates wom or
lbaarmed,

Broken or coliapsed oil seal in from
clatch pispon.

T.¥. Hnkage incorrecily adjusted,
Front band incomrectly adjusted.

H.-IHITF:I:'HM ar heavy oil lesk inodl cie-
cuit.

Rear servo accumulaior valves stick-
ing or brdaken pistan rings.

Shick ing comirel valves.
Raoar cluich plates worn or burmed,

o N

[ I N - LT B ™ R

Acdpse T.¥. Hikage,
Dirain amd remowe sump; gdjusd Front

Check oil pressure . then see SOIL
FRESSURE DNIAGMNOSIS'

Remorve side cover and control valve
unit; averhaul controd valve unil.

Addjust TV, 1 kage,

PRemovee side cover, Check filing of
T.¥. pipe.

Dirai

nand rerove summp; sdjust front

Check il sasare then se= “OIL

PRESSURE IMAGHMOSIS',

Remows side cover and condrol valve

il overbaul contred valve andi.

%:Innw rzmllllitnr wilve mnd check
presaure jalug.

Remo

Dirnin and romove unmp. Remove side
cover and coainol mn umit. Air iest
oil delivery sleeve for excessive leakage.
Eemove gearbox ard overhaol dram
assemblies as reguined,

Resnovs  pearbon. Owverhool Troat
centre and rear clulch packs.

Divainh aiid remove samp. Remose side
cover and comired valve unit. Air test
ail delivery sleeve for excessive leak-
ape. Dverhaul if !

Thrain andd r:mw: simp. side
1::l:m'lzr ard comirod valve aidt Ak besd
rofl servo Jor comrect  Openwidon,
Crverbaul il pecessary.

b d
dﬂmmu s and everhaul froat

Rerning nu.rl:- 7x and overbaul Froot
cluich pack,

Adpast T.V. linkage
Dyrain and rnhm surmp. Audjusa framt

Drll.l'l Al remove sump. Remove aids
cover and coniral vahwe umil. Adr test
;ﬂaﬂh:hﬁk!‘m‘lmw nrl rear
] Remove umit or Fﬂ]lh}ﬂ F
required for overhaul.
With side cower and samp removed,
alr bl servo to check valve and piston
aperiison, Remnove body ond ower-
haul, If pecess:ry, remove servo and
gver i,
Remave fide @over and control valve
unit. Orwerhaul controd valve anil
Ir:-'{:::n'«t gearbex Overhaul rear cluich

TiS
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Chapter T

¥ Wil go into Hewerse above B
to 10 mph 113 pohe o 010

kpohlh

G valve L:thmg ot wllowing Gl all
it hold reverse blocker pistan oul,
ree hlocker piston sticking .

Eeverse blocker pision sticking in.

CONDITION CALUEE REMEDY
Intermithent slip
I AN ranges. | Laow oil level, J E‘h:-:knﬂl:nﬂmdmp-upumqulrm.
1 Indorrect ail pressure, ressure then s "OIL
I"‘REELIRLJDI.I\GHEIEIE'.
Rough chadges
I Rough up-shifis. I Throtile linkage incocrectly adjusted. | | Adjust theofile lnkage.
2 Fromt band incorrestly adjisned, 2 E;IJH anid remowe suap; adjust fron
1 lncornest ofl pressure. 1 Check il presure then see “OIL
PRESSURE DIAGMOSIS".
4 Conirol valves sticking. 4 Remowe side cover, remove control
valvi umit. Overbaud contre] valve umit,
1 Rough 4-3 down-ghifi, 1 Thmtﬂ-: Ilnh:: incarrecily adjusted. | [ Adjust throtte linkage.
2 Incorrect ofl pressire, 1 Check oil pressure then see “ONL
PRESSURE DIAGHMOSIE".
3 Front band incomrectly adjusied, | I:lra.in A rimeve samp. Adjest frong
4 Control valves dicking, 4 Rﬂlﬂﬂﬂ illﬁ! eover, FEmovE coniral
walve wmit, Oweshuwl conirpl valve
Ll
i Rough peutral o drive. | Engme slow running s=t joo fzst m | | Fil lachometer and correctly adjost
ehussd throtls position, enging alow running speed,
2 Fromi band Incormeetly sdyusied. 2 m and remove susng, Adjust frent
4 FRough Range 5 10 Range 1. 1 Sticking rear bamd conirod valve. ] Hm sile cover. Rensowe comired
vilve umit, (herhaul valve sisembly,
I ™o engine braking in Range 2. I Roear band incorrectly sed. i Drain and remove sump. Adjust rear
bamd
Mo forced down-shift | Kick-down)
1 Mo d=3 and 3-7 firced down- I Throttls linkage mcornectly adjusied I Adjust ehroatle lnkags pnd acceleraior
shiflz. pedal 5o
1 Full throtile simp moorrectly set. 1 Adjust |'5fJ throtile stop 10 abdam
corred. kick-dawn.
3 Conirol valves sticking. 1 Remove side cover, meenove conirol
valve wnit, Oveshaul conmol valve
Lifkil.
Reverse maliunction
I Slips in Reverse, I Low oll pressire, | Check oil pressure then se= *CHL
; PRESSURE DIACONOSIS'.
2 Damaged reverse piston oil seal, 2 Remowve geasbos, Ohvievhaul revense
mnt.
"1 Revers paston ol Wipply restricted of 1 Hemove side cover. Check reverse all
l=aking. fead pipe few correct iting or obsiruc
b,
& Fronl band incorrectly ndjusued, 4 Dnln and remove sump. Adguss from
Statipnary cone key missing. 5 bax, Remove rear exlen-
llnn check fiting of sialionary
cane key.
2 Locks in Reverse, I Reverse plston sicking or reversecons | | Try lo fee clukch by burnishing s
sticking to stationary come, described i Section Th —Reverss
EFmH: anmit, If this [ils, remove
and gverbaul reverse unit.
2 Redr bind ncorrectly adjusied 2 Drain and remove sumip, Adjiest riar
barl.
d Reverse parking pawl incosrectly | 3 Romowe side cover and check correct
fitted, aperation af parking pawl.
3 Jumps out of Reverse, I Selector linknge imcorrectby odjasted. 1 Adju#! selecior linkage on gearbon,
4 Cannoi select Reverse. 1 Selecior Imbkage lm.m'n.ll_'r afjusied. 1 Adjust selector Jlnklgo:nﬂ geaon,
2 2 Remows mide cover.

mmmtpvumr 1 fiee u‘l-.r:.
Hemive Eide If mecessary
remove parking DI'E.I# bracket o free
piskon.

Remove gide cover. If soessary
remave parking brake bracket 1o free
pEsnam,

Ti?
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CONDITION ChLISE REMEDY
Reversne malfunction - cowrioued
& Clashes when changing W I Parking blocker piston sticking ia I Remowe side If necessary

T ™o foreard drive after chang- ]
ing lrom Reverse

1 Inopemtive pariing brake. |

sllowing pawl 10 crgage.

Reverse pistan sticking or reverse cone
sticking to stationary cone.

Parking bloscker piston stickng o4t or
parking pawl bénding.

Try to free cluich by burnishing as
described m Section T6 - Keverse epi-
eyelic unie. IF this falls, reencove pekr-
ban then overhanl the Teverss unit.

Remove slde cover and Euth'll brake
bracket. Check parking blocker

amd pawl hen emove the ﬂ:‘gﬁh‘.’m
brake brackss i’ necessary o

piston.

Car fadln to move
1 Mo drive.

=

2 Mo drive when cogine B st | 1
started,

3 Car fallg to move locwand @ | 1
Range 3 or 4 bal moves in
Fange 2 and Reverss,

4 Flectric actutor will B0t select |
B ST, 2

Selecior linkage disconmected.
Mo oll pressare,

Lo oil level.

Manual eontrel walve opeming pin
ool engaped with mamml cootnoed
valve,

Low oil pressurne

Badly lmaking torus check valve.

Rovirss piston slaking oF reverss cone
sticking to stationary cone.

Centro clutch oil feed pipe blocked or
iy kaking.

Sprag rece ‘turned over', allowing ibe
rear drism Go e
Car batt=ry is flal.

Conpect and ailjust selecior llnkm

Hrﬂl& - hﬁ?ﬁm n|llnul-
pamp. Check cofmect flring H il

pripes.

LHH{H‘J leved cind ﬂlﬂ“.l.ﬂ. ‘d.
Look for oil leaks, i

Removes side cover. Commectly Gt the
manual coptrol valve. Ensure xlao ihe
correct fitting ¢ the noutml apd mear
servo manusl vklve,

See 'OIL FRESSURE DIAGHOSIS.

This will be revealsd by an abnormally
high level of o in the gearbox due to
ke check valw: Failing 1o hoald &4 n
the torus assembly.

such o case, 1emove the goarbox and
ovechau] thei oF Bok valve i 1be driven
1T,
Try Lo free the reverse clulch by buar-
mishing as described |l Section Ta —
Reverse epacyclic anit IF this fails,
remowve Lhe gearboa then averhanl the
reveTEs usin,

RBemove side cover, Remiove control
valve wnit. Examine pipe, Check
cluteh operaticn by abr test

Remove transrsstion, Overhaul sprag
clusche.

Renew car batiery.

Check and comecty odjusi  gear-
change |mkage. Fe-sel thermal cal-
oul,

It will be seen from reading the

Table that a considerable number of defects can be

caused by oil pressure which is too

Fault Diagnosis

high or too low,

OIL PRESSURE DIAGNOSIS

The following list of causes of high and low oil
pressure is useful when used in conjunction with the
Fault Diagnodis Table,

LOW OF. PREESURE

HEIH DL PRESSUJRE

I Ol level low,
1 Boost plug sticking.

3 Pressare ropulstor or

spring defects. 7 Pomp slide sticking.

= b

4 Blocked Rleer, 1 Pressure regulator valve sticking:
§ ¥l foamimg orakr locks,
6 Imternal feaks.

Baast plug stickeng.
Pump reliel valve sticking.
Blocked oil passages.

FERT OEL
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It is recommended that the confrol linkage be
checked before road testing the car 1o investigate a
suspecied defect. IT the symploms exhibited on a road
test are shown by fault diagnosis to be attributable 1o
the control linkape, another chéck should be made
before procesding any further.

Turning the micro adjuster clockwise (looking from
the top) (see Fig. T10) will decrease TV, pressure and
may correct such defects as a high up<change or
rough wp and down-<changes, Turning the adjuster
anti-clockwise may correct such defects as low, heavy
throtile up-changes, slipping or incorrect kck-down.

The selector linkage should be checked by dis-
connecting the selector rod on the side of the gearbox
then checking the lever through its full range. The
lever should click into each of its five positions. 17 the
linkage is correctly adjusted i should be possible,
with the acteator motor lever in the appropriate
position, to connect the rod withowt springing the
lever from any of its notches.,

If necessary, adjust the controls 1o obtain the correct
changes following the procedure given under ‘Controls
— To odjust”. If a foult stll persists after road test,
refer to the Faull Dingnosis Table for the nexi check.

Controls—To adjust

The following paragraphs explain the correct method
of adjusting the throttle and selector controls, com-
meancing with the throttle controls.

Chapter T

Section TH
CONTROL LINKAGE

T.V. linkage—To adjust

Drive the car on L0 & rRmp or over an inspection pit,
then disconnect the T.¥. rod at the gearbox end.
Figure T9 shows the layout of the throttle controls,
each componeni being numbered for easy reference.

Ensure that the engine choke i3 in the OFF position
iz, fast-idle cam inoperative.

Check that the operating lever on the "A° bank
manifold cross-shaft is vertical and that the lever
which connects 1o the T.¥. adjusting rod is horizontal.
Slacken the lever pinch bolts and, il necessary, adjust
the levers; tighten the pinch bolts,

Mote Ensure that the choke has not moved on to
fast-idle.

Set the micro adjuster to iis midway positbon.

Check that the length of the micro adjuster and rod
assembly is 3-812 in. (96,838 mm.) measured from the
inside faces of the ball joint lock-nuts. If the rods do
not conform to this length, slacken the ball joint pinch
bolts, remove the screwed ends then equally adjost
the rods to obtain the correct length. Ensure that a
reasonable amount of thread remains in the threaded
part of the ball joint ie. 2 lenpth at least one and a
half times the rod diameter, Fit the rod to the levers,
fit the screwed ends and pinch boles; tighten the lock-
puts. The ball joints should be free without having
ond fAoat,

Slacken the pinch bolts in the levers on each side
of the bell housing cross-shaft.

Ti9
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Haold the T.V. lever fully forward in the ‘no T, ¥.°

With the engine atill :n the “off choke” position, lock
the cross-shafl levers to the cross-shaft.

Turn the T.¥. adjuster 6 notches (clicks) anti-
clockwise, looking from the tep (see Fig, TI0), 1o take
up free play in the T.¥, linkage.

Endure that the linkage moves freely and that the
fully closed and fully open positions on the carbuo-
retier are obtainable.

Accelerator pedal linkage—To adjust

Check the length of the rod which connects the
vertical lever om "A' bank head cross-shaft to the
fubcrum lever. Initially it should be set at 1937 im.
(49,312 mm.) between the inside faces of the ball joint
lock-nuts.

Disconnect the rod between the fulerum lever and
the accelerator cross-shall lever,

Check that the included angle made by the rod and the
fulcrum lever is approximately 165° with the engine
throttle in the closed position. Adjust rod, if necessary
to obtain this angle.

Allow the accelerator pedal return spring to hold the
pedal in the fully returned position, Under thes
conditions the pedal movement 5 lmiled by the
rubber boot under the toe board,

Check that the length of the fulcrum lever-to-pedal
cross-shaft lever rod is approximately O-187 in.
(4,763 mm.} longer than the actual length required
with the accelecator pedal fully-back, ws previowslhy
described, and with the throtile closed. Connect the

Chapter T
ball jodnt and lock the pinch balt,

Check to cnsure that full throtibe is obtainable. IF
necessary, adjust the kick-down siop %o that full
throtile s just obtainable (see Kick-down stop—To
adfust).

Ensure that the fulcrum lever and the rod cannot
toggle over when the accelerator pedal is quickly
released. Shorten the rod if necessary, to eore this
condition.

Finally, check that all linkages and levers operate
frecly.

T.V.—Final adjustment

After the throttle and T.V. contrals have been
adjusted as described, the final setting, to adjust the
T.N. micro adjusier and alter the kick-down stop 1o
suit, should be carried out during road test.

The TV, should be adjusted as follows, assuming
that the engine throtile contrals have been correctly sel.

If the gearbox slips when gear changes occur, or if
kick-down 18 unobtainable, T.V. pressure should be
increased by turning the micro adjuster anti-clockwise,
looking from the 1op,

Il the genr changes are jerky, or the gear changes are
delayed on light throtile up-changes, T.V. pressure
should be decreased by twrning the adjuster in the
opposite direction, Turn the adjuster two or thres
“clicks’ at a time until the desired conditions are
ohtaimed,

When TV, has been sausfactonly adjusied, ==t the
kick-down stop {uccelerator pedal stop) so that kick-
down is unobtainable unless the bution is depressed.

FIG. T9 THROTTLE ANC T.V. CONTROLS

T roed

Fulerum rod

Compeansator link

Slow munning throtile stop

Return spring

Throttle lever—'B™ bank

Coupling link

Throttle lover—'A" bank

Lever—manifold 1o

carburetter

10 Contral mmd—"A' bank

11 Lover—'A" bank control
shaft 10 control rod

12 ‘A" bank comtrol shatt

T3 Lever—'A' bank confrol
shafi to T.V. micro adjuster

14 TV, micro adjuster

10 0 sl O O e G g =

16 Lever—bell housing 1o TV,
mijcro adjusier

16 Ball housing cross-shaft

17 Lever—ball housing to T.W.
i

18 Control rod—bell housing
to T.V. bewver

18 Control rod—acoelaratar ta
campensator linkage

20 Pull-off spring

21 Lever—acocelerator pedal
cross-shaft

22 TN lover

23 Kick-down stop

24  Agcelerator padal

25 Cross-shaft—accalerator
padal
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FIG. TI0 T.V. MICRO ADJUSTER
1 Increase TN, 2 Decrease T.V.

LE&T

FIG. T11 SETTING THE NEUTRAL START AND
HEIGHT CONTROL SWITCHES

A
1
2
3

0-050 in, 4 0010 in.

(1,27 mm + 0,26 mm)

Meutral start and height control
switch actuating bever

Gearbox lever

Crperating rod

The bution is spring-loaded so that the driver may feel
the difference between the Tull throttle position and the
kick-down position.

Kick-down stop — To adjust

To adjust the kick-down stop proceed as Foflows,

Bemove the floor covering from the toe board on the
driver's side of the car; the kick-down stop can be
seen under the acceleralor pedal,

Slacken the lnrge lock-nut, then adjust the body by
screwing it up or down as required ; tighten the lock-
nul. When sctling the kick-down stop care must be
taken not to confuse n forced down-change (kick-
down) with a normal wop pear down-chanpe which
occurs below 35 moplh. (56 k.ph.) (see Change poinrs
in Section T3},

If, when adjusting the kick-down stop, its position is
swch that it is in danger of being hidden by the carpet,
an improvement can be made by shoriening the length
of the long operating rod, This operation will throw
the aceelerator pedal further up (away from the toe
board) thus allowing the kick-down stop to be raised.

Check that the closed throttle condition is sl
obtainabile.

Selector linkage — To adjust

Selector linkage setting 15 comparatively simpbe and

one rod only need be adjusted.

Select *R” on the steering column control. When the
actuator has moved the selector fever on the pearbox
to the reverse position it showld be possible o move
the pgearbox lever a small amount in & resrward
direction.

Select "N, then, when the actuator has mowved the
gearbox lever to the neutral position, it should be
possible to maove the gearbox lever a small amount in &
forward direction,

Mote When fitting an actuating rod on which the lock
nuis are released and which 15 not adjusied to
the correct length, ensure that the actuator and
the gearbox lever are both in the same gear
position when the rod is connected {ree Seciion
TT—Gearbax eleciric acitator),

Neutral start and height control switches —
To set

if the gear change contrel levers and rods have besn
removed Tor any reason, the setting of the neuwtral

SLPT O5 L
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start and height control switches must be checked.
To set the switches proceed a3 follows.
Select Meulral on the sieering column control,
Using fecler gaoges, check the gap that exists
between the forward edge of the swilch actuating
lever and the stop on the switch cover (see Fig. T1I).
If necessary, adjust the operating rod until a
0-030 in. plus 0010 in. {1,270 mm. plus 0,254 mm.)

Chapter T
gauje will just pass between the lever and the stop.

This gap sets both the neutral start and the height
eontrol micro switches.

When all the controls have been finally adjusted
ensure that all locking nuwis, pinch bolts and split
pins are secured and that the linkage operates freely.

Ensure that the engine throttle reaches the fully
open and the fully closed positions.
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Section T6

AIR PRESSURE CHECK AND INVESTIGATION

The air pressure test assisis fault dingnosis by
indicating which unit 15 leaking excessively and in some
instances it can be used to check for unit functicning.

The tests can be made only afier removal of the
pearbox sump, the side cover, the control valve umnit
and the parking brake brackei. Afier removing the
control valve unit and parking brake bracket, the ol
holes that lead to the various units will be revealed.
Using tool (R 520) or a similar adaptor connected
to & compressed air supply of approximately
B Ibj'eq. im. {5,615 kg'sq. om,) apply air pressube Lo
the oil passages; refer to Figure T12 for identification
of the oil passages, Excess pil should be blown ouwt
oatte & cloth before examination.

Front servo
The front servo will apply the front band when air
pressure is applied to the front band apply passapge.
Small air leaks are permissible only —through the
servo-Lo-casing joanl [ace — [rom the 4-3 timing valve
cxhaust hole — and from the front band release
passige; no other lenks are permissible. Excessive
leakage from the front band apply passage or from
the compensator passage may cause slipping on the
2-3 up=change or when starting lrom rest, As the froni
seTvo is returned by spring pressure o the released
position, spplication of air to the front band release
passage will not actuaie the servo or band but it will
indicate excessive leakage, Shight leakage past the

piston ring gap: t permissible. Excessive leakape will
cause shipping on the 3-4 wpchange and if it is very
excessive will cause missing of second and fourth
EERrE,

Adr pressure applied to the Gl to 4-3 timing valve
passage should give a slight leak only from the Mront
band apply passape. A sticking 4-3 timing valve may
cause a rough 4-3 down-change.

Rear servo and accumulator

The rear servo will operate when air is apphad 1o the
rear band release pastage. The accumulator piston can
be felt to move when air 15 applied 1o the rear clutch
apply port. Air will escape through the piston ring
gaps but leakage should not be sufficient to impair
operation,

The primary valve will be seen to move i air s
apphed to the main line oll-lo-primary valve port
The valve will not move when air is applied to the
T.¥. paszage but air leakage from both sources should
beconfined to a slight leak from the valve body joint
face.

A sticking primary valve may give a ‘slippy’ 2-3
up-change.

Front epicyclic anit

The froat unit contains the fromt clutch which can
be feli or heard 0 operale when air pressure fs
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applied 1w the front clutch apply passage. Excessive
air leakage Will indicate either favliy cluteh piston seals
or n faulty oil delivery sleeve: the katter can be more
accuraicly checked by removing the servos 1o enableo a
closer examination to be made of the source of
lenkage.

The operation of both front and rear units can be
affecied by leakage from the ol delivery sleeve

Tt may be possible to rectify leakage from the oil
delivery sleeve il it is due to loose bearing cap set-
screws or incorrect fitting of the cap to the sleeve, but

any other fault will requite the removal of the gearbox
o permit removal and investigation of the front
epicyclic unit or oil delivery slesve,

A loss of oil pressure or any other feult which causes
the clutch 1o slip will cause slipping on the 1-2 and
2-3 up-changes, If excessive, second and Tourih gears
will e missed.

A locked front unit, due o faulty gears, will prevent
a forced 4-3 down-change and missing of first and
third gears; this, of course, will not be shown up by
the air pressure check.

FIG. T2 OIL PASSAGE VDENTIFICATION

1 Reverse clutch apply 7 Compensator 15 Exhaust

2 RAear clutch apply 8 &1 Pressure 16 Main line pressure

4 Rear band release 8 PMain line tapping

4 Main line oil 1o accumulator 10 Front band releass 17 Exhaust
piston _ 11 Front band apply 18 Main line oil to contre

& T.¥. aill to modulating valve 12 RAeverse bboster clutch

B Main lina to modulating 13° TV. oil 18 Front clutch apply
valve 14 TN, all 20 Governor feed
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Centre clutch

When air 15 applied to the centre cluteh apply hole
the ciutch should be felt and heard to operate.
Excessive air beakage odll indicate faulty oil seals,

A slipping centre clutch will render the sprag
inoperable, allowing the rear drum to rotate. This can
ciuese such sympiems ns slip during up-shifis or if
the leak is excesslve, loss of forward drive.

Rear epicyclic unit

The rear wnit and irs clutch can be checked in the
same manner @s ihe front cluich by applving air
pressure 1o the rear eluich apply passage. A slipping
redr clutch will resull in shppng on the 2-3 up-changs
and, il both front and fear clulches are :IIpp‘inE a% o
resull of leakage from the oill delivery slesve, there may
be no up-change above first pear.

Reverse epicyclic unit

The reverse gnil chaich test i the ame ns for the
ather cluichss, the pressure being applied through the
reverse clutch apply passage afer the removal of the
reverse clutch odl pipe, Excessive leakage from arownd
the clstch piston indicites faulty piston seals; this may
cause slipping or ‘Jos: of drive’ in Reverse. This can
e rectified omly by reniowing and dismantling the gear-
bos te overhaul the reverse clutch.

A tendency for the reverse clulch 1o stiek in engage-
ment after moving the selector lever from Reverse will
prevent forward drive as the fransmissaon will lock.
It may be possible to rectify such a fault, before
detailed investigation, by operating the transmission
and by burnisheng the clutch surfaces as described in
the following paragraphs.

Free the reverss cluich by sclecting Reverse and
increasing engine speed then select Range 4. When
the change occurs reduce pngine spesd 1o idling.
Repeat this operation untl the transmission is fres,

I, after five attempts, the ransmission is still nat
free, do not continue the procedure as a more detailed
investigation will be peecssary (o eure the Cawll,

If the transmission can be freed by the foregoing
method the clutch should be burnished by driving the
car forward at | mph to 2 mph (160 kph to
3,22 k.p.h) selecting Reverse tlwn, whon the change
is meary complele, apain selact forward drive,

Repeat this procedurs five of six times then select
Range 4 and drive the car at approximatzly 30 m.ph
(32 k.p.h.) for a few minutes 1o cool the gearbox.
Repeat this cyche live or six tmes then road test the car.

Chapter T
Governor and parking brake bracket

checked together for excessive leakape afier removing
the povernar feed pipe and then fitting it S0 that the
gzrva end of the pipe is swung chear of the pearbos.
Air pressure can then be applied to the open end of the
Pip.

With the governor weights pressed inward mansally
Lo closs the ports there will be some leakape pasy the
piston rings where the ring ends imterlock; mir will
escape from the governor sleeve, the Gl passage, G2
passape and the valves but this should nol be exosssive,
There may be slight 'eakage from the parking and
reverse blocker pilstons.

There should be bitfle or no leakage Trom the
brackei-io-cusing fce joind, Exvessive icakage would
prevent any wp-change,

If the reverss hlpcker piston stcks i, dus to -
sufficlent povernor pressuere or for any olher reason,

reverse engagement above the maximum speed of
10 m.p.h. {16 kpob) will be possible,

If the reverse blocker piston sticks oul due 1o
leakage of main pressane o [Ata the governor passage
[broken piston ringl, 11 will prevent the selection of
Reverse below 10 m.ph. (16 k.ph.)

If the parking blocker piston stecks owt it wall
prevent the engagement of the parking pawl when
Reverse is selocted for parking purposes.

Ciushing when Reverse is enpaged may be caused
by incorrect operation of the parking pawd,

The governor valves should not have a tendency 1o
stick and i they are moved ouwlward during the air
pressure check, there should be an increase in the air
flow from the Gl and G2 passages and governos
valve exhaust ports. Sticking walves or cicessive
lcakrpge in the povernor will cause defective operntion
such as high or low up<changes, slipping in Range 4
and Range 3 or slipping with failure to drive in
Reverse,

Other passages which may be checked during this
diagnosis procedure are the pump main fecd passages,

the cxhaust ports for the control valve anit and the

passage to the pressute gauge blank,

Air pressure applied to the main line pasage will
result in o large escape of alr from between the front
drum and the [rond pump: this & normal and comes
from the rear side of the front pump.

The exhaust poris for the conirol valve onit should
allow unrestricted Tow mie the insade of the main
rasing

T
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Pressure control valve

When removing the pressure control valve care
must be tnken to retain the damper spring, reverse
bopster plug and ithe throttle regulater plug,

Afier thorough cleaning, hlow out the passages o
the regulator plug and the reverss booster plug; the
plugs should move freely in their bores. The plugs and
sprimgs should be assembled using petrolenm jelly to
retain them in position.

Before fitting the regulator valve into ts bore, it is
recommended that oil is flushed throupgh the bore by
moloring over the engine by means of the starter
motor. Do mot introdiece cleaning fluid into the bore.

Control valve unit

The conteol valve unit cannot be satisfactorly
checked in position, therefore, i the foregoing
checks indicate that the control valve unit s faulty it
should be temoved, dismantled and overhanled as
described in Section TA2. Before removing the wnit,
chieck that the securing setscrews are Light as leakage
betwesn the joint faces may seriously affect valve
operation,

Fluid coupling

Slipping or Taulty pearchanpes are unlikely to be
caused by the fluid coupling, except in the event of
damaged torus members which may cause slipping
and overheating at all speeds, Damage to these
members is most improbable.

Tempaorary slipping on starling the car, without the
recommended three minutes warming-up period can
be the resolt of a leaking torus check valve, This is
becaase there 1 insufficient oil in the fAuid coupling
due to excessive flow through the check valve, Such a
defect raizes the level of oil on the dipstick which can
therefore be used to check for the fault.

Check the oil level as previously described then
wait for approximately ten minutes with the engine
stationary; note the oil level on the dipstick without
running the engine. If the level of oil has increased
by more than half an inch, excessive leakage is con-
firmed and rectification is necessary,

Any fault associated with the Moid coupling will
require removal of the gearbox before the fuull can be
rectified.

Noise
The source of any noise that occurs in the pearbox
should be traced by the phase of operation associated

with the faully unit. Before examining the pearbox for
noisy units ensure that the naobie i not cavsed by the
engine, the final drive or other moving parts. Also
ensure that pearbox noise is not being transmitted by
adjacent components which may contact the gearbox,
All gearboxes are checked for noedse ducing testing at
the factory. Any slight gear noises which are emitted
by the pearbox should not be audible to the driver or
passengers. The following paragraphs may help in
lecating noise which may become apparent at varying
road speeds and gear positions.

Planet gear noise will be henrd as a low growl, rsing
to & high patched whine as speed is increased. Front
unil moise will be a1 a higher pitch than that of the rear
unit, while reverse gear noise cun be heard only when
accelerating in Beverse,

Tests should be made by accelerating through the
gears in Bange 4 and noting the characteristics of the
notse at the change poinis. hoise in both first and
second gears is caused by the rear unil

Moise in both first and third pears is caused by the
front umit

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

Slight pear noise in Meutral, which disappears when
drive 2 zelected s usunlly atisibuiable o the rear unil

Oil pump nedse may be more pronounced at o cer-
tnin engine or road speed. As the pearbox front pump
is opernting only when the engine i running, and the
rear pump only when the output shaft is rotating, it
is possible to detect which pump is defective by siatic
and road tests.

The test should be staried in Meutral and the
throitle gradually opened whilsi noting the engine
speed at which noise, il any, is most propounced,
Select Range 4 and drive the car on the road until the
notse 8 most pronounced then quickly switch off the
engine and select MNeutral to stop the rotation of the
(ront pump.

IT the noise still persisis and was not noticeable
when the car was stationary, the rear pump is suspect,

There arg two possible fanlts which can cause noise
n the rear pamp.

Maoise cauwsed by the rear pump driving gear & a
whine similar to axle noise and will usually be most
noticeable above 20 mph. (32 kph) IT doubt
exists, axle noke can be eliminated by disconnecting
the gearbox coupling fAange then, with the sslecior in
Range 4, run the engine up to the speed at which
the noise wis most noticeable.

The other possible cause of noise in the rear pump
1% inner gear noise, which is wsually a low growl
ocourring 4t speeds above 35 mop.lu (56 kp.h.).

ST IEL
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Important In the tests for suspected noise in the rear
pump, coasting with the engine switched
off should not exceed 25 mop b (40 k.p.h)
and should be kept to the minimum
necessary to confirm or eliminate the fault,
The possible low oil pressure from a Faulty
Feir pump may cause [noorrect operation
or inadequate lubrication with possible
damage to other units in the gearbox,

The fluid coupling 18 unlikely to cause noise or
shpping unless it is damaged or incorrectly fitled, A
metallic seraping noise would result from fouling of
the rotating parts, Worn (orus member splines may
result in increased gear noise in Meotral,

‘Get You Home' lever

The “Get You Home' lever s fitted toa bracket which
15 secured to the left-hand side of the gearbox by two
side cover securing nuis. A fnk connects this lever o
the gearchange lever on the manuval conirol shafi.

In the unlikely event of failure of the prarbox electric
Actuator it is posgible, by vsing the *Get You Home'
lever, to effect o manual gear change so enabling the
car o be driven to a Service Station where the faulty
sctuator can be serviced or replaced.

Access 1o the "Get You Home' lever is oblained by
rmoving back the front passenger s=i, lifting the
carpet fap 1o expose the rubber blanking plug, then
removing the plug (see Fig. TI7).

To actuate the lever, fit the tommy bar from the
car tool kit into the hole in the top of the lever, then
push the lever backward or forward as required.

Pushing the lever fully back will select Neutral, One
notch forward from this position will select Range 4.
Fange 3 and Range 2 follow progressively. Reverse
can be obigined by pushing the lever fully forward,

By selecting Fange 4 the dover should be able to
drive the car normally until he has reached his destina-
tion. If he then requires Reverse the lever will have o
be moved.

It should be noted that, as this contrel & on the
passenger side of the car, it should not be operated
85 8 normal manual gearchange byt only as an
emergency feature,

Rectification of units

Units which can be removed and fitted without
removing the gearbox from the car are as follows.
1 Pressure control valve,
2 Control wvalve unit (requires removal of side
cover and purking brake bracket),

FIG. T13 ACCESS TO GET-YOU-HOME LEVER

1 Rubber seal
2 Fnar band adjusting scraw
3 Tyre lever

3 Parking brake bracket (requires removal of side
cover and controd valve unit),

4 Rear oil paomp and governor (requires removal
of side cover, sump, control valve unit and
parking brake bracket and both servos),

5 Both servos {requires removal of sump and
re-adjustment of bands).

6 Speedomeler drive,

7 Electric pearchange actuator.

The units which necessitate the removal of the
gearbox before they can be rectified are as follows.
Fluid coupling.

Front oil pamp,

Front epicyclic unit
Sprag cluich ass=mbdy.
Rear epicyelic unit.
Reverse epicyclic amit,

O LA e ek Bl ==

Towing

Towing of coasting with the engine switched off
should be confined to as short a distance as possible
and o a speed noi preater tham 25 mph (40
k.ph}

Before atlempling (o tow, examine the gearbox for
mechanical damage and leaks then check the ofl level,
The car should oot be towed if there is mechanical
damage or if the oil level is low unless the propeller
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shafl is remaowed. When towing, the selector lever should always be

The gearbox should be prepared for towing bw in the neutral postion and, where possible, the towing
slackening the rear band adjusting screw four and & speed maintained between 15 m.ph. and 20 m.p.h.
half turns then locking the adjosting screw, (24 k.p.h. and 32 kph)
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Section T/

GEARCHANGE ACTUATOR, NEUTRAL
AND HEIGHT CONTROL SWITCHES

The elecinc gearchange actuator (se¢ Fip, Ti4) &
moeunied on the pearbox rear eatension and |5 con-
nected by levers and rods to the gearchange lever on
the gearbox, and 1o the neutral star and height contral
switches on the pearbox side cover.

A 12 volt, series wound mator 15 secured (o the rear-
most part of the actuator casing and 15 enclosed by a
cover. Both the cover and the actuator casing are
A pnes i castings.

The motor 15 able to rotate in both directions,
reversal being obilained by employving a2 dooble-
wound field coil. The windings are of equal resistance,
and one winding or the other is energlsed according 1o
the gearchange selector position. A reset button which
neutralises & thermal cut-oul (s locited in the main fuse
bax on the bulkhead.

The dnve from the motor is transmitied 1o a worm
shaft via a Aexible coupling. The worm shalt drives &
worm gear which is rivetted to a shaft onto which the
operating lever is figped.

A drum 15 pinmed onto ihe worm shaft, the drom
itsetl forming pam of the flexible drive, A solennid
operated brake octs on the drum periphery to arrest
lever travel when a particuler gear has been obtained,

Seven phosphor-bronge spring contacts are rivetted
io a l[aminated bakelite base plate which 15 secured 1o
the actualor casing. The spring contacts operale against
i sliver plated slip ring assembly which 15 screwed 1o
the worm wheel. Also sccured to the base plate is &
dual relay armungement, the contacts of which are

normally open.

The actuator casing is vented to atmosphere but all
joints and electrical conneciions on the casing are fully
walerproofed.

FIG. T14 ELECTRIC GEARCHANGE ACTUATDR

1
2
3
&
B

Actuastor casing

Maotor cover

Solanoid sacuring nuts
Antuating levar

Plug socker

LE]




Workshop Manual

Rells Royee Silver Shadow & Bentley T Saries

Chapter T

A rod, which extends forward lrom the gear change
limkage, is connected (o a lever which 5 pinned {0 the
neutral start and height control switch operating shafi.
A cam is brazed onto the inner end of the shafl and
aciuales two micro switches, which are secured to the
switch housing. The housing and wire connections are
fully waterprocfed and the whole assembly can easily
be removed fromm the side cover without disconnecting
the wired.

DOperation
When the ignition i3 switched on and the selector lever
on the steering column 15 moved to one of the gear
positions, current is allowed to flow to the actuator
motor via a relay.

The molor retates and turns the worm shaft through
the flexible coupling. As the worm gear rofates, the
slip ring which is secured Lo the worm gear also rotates
until an insolated slot in the slip ring is aligned with the
live contact, When this position i reached, the current
i cul off and the motor ceasss 1o rotate, Immediately
the current censes o flow, the brake, which is held off
by Lhe encrgised solenoid, is applied to the drum thus
positively holding the shaft and lever in the required
position.

As soon as the lever on the steering column is
moved to another position, the solenoid is again
encrgised, the brake is released and the motor will turn
ihe actuating lever to the selected position.

The electric actuator i so wired that should the

driver stop the car in a gear position other than
Reverse then switch off the ignition, he can still lock
the transmission by moving the selector lever on the
steering column to the reverse gear position,

Hitving done this, il he now moves the lever out of
this position, or the lever is accidentally moved o n
drive position, the actualor will not respond until the
ignition is switched on,

The neutral start switch is pctuated only when the
gearbox is in Meutrsl, and the engine cannot be
started until the micro switch = in its operating posi-
tion. Also actuaied when in Moeutral is the height con-
trol switch which selects fast levelling whilst the car is
stationary (for informarion cotcerning the operation of
the levelling switch see Chapter G—Section GP—
Solenold walve—T 5. D, 2478 Workshop Manual),

Actuator—To test

The two tests described are designed to prove if a fault
lies within the pearbox actuator of elsewhere in the
gearchange electrical circuit.

The first test is designed to discover whether the pins
of the actuator loom socket receive the correct electrical
signal in sequence, as dictated by the position of the
pear range sslector lever,

1, Ensure that the gearchange thermal cut-out
switch on the distribution bonrd (fuse panel) has not
cut-out. This can be done by depresing the Red
button. The position of the bution will not change
whether the swiich has tripped or not, however a

TEST CHART—ACTUATOR SOCKET
Sockel
Pin No. Gear Range Lever Position General Mobes
R N 4 3. 1 3 z
A M Pos M o M
B ™ N M i3] ™
C M N Pos iy N
D N M M Pos N
E M M | M Pos
F Pos M N M ]
G Meg | MNeg Meg Meg | Meg This pin is Megative when the ignition is ON,
and Neutral when the ignition is OFF.
H Pos Pos Pos Pos Pos This pin is directly connected to the thermal
cut-owt switch,
1 Meg | Meg | Meg Meg | Mep This pin is fixed to the valunce earth point.
Key
Pas, Common with the bull.l‘.ft}l pnuir.iw terminal
Meg. Common with the battery negative terminal
N Meutral—no connection to either battery terminal
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tripped switch will click on pressing the button,

2 Ensure that fuse number 12 is intact.

3. Disconnect the low tension wire from the distri-
butor and turn the ignition switch to the "on’ position,

4. Slightly loosen the actuator [oom socker and
check the actuator funcgion. This will reveal any
poor contact which may exist betwesn the plug and
socket,

5. Unscrew and withdraw the loom socket from the
plug of the gearchange actuator.

6. Connect the negative side of a suitable voltmeter
to & good earth point. The positive side should be
connected in turn to the various pins of the loom
sockel (see Teat Chart—Actuator Socket ),

7. Move the gear range selector lever to the *Reverse”
position and check that all the ping of the loom socket
are of the correct polarity or are neutral, as indicated
in the *Test Chart",

MNote Each pin in the socket is jdentified by a letter
which is moulded in the rubber body adjacent 1o
each pin.

8. Camry out the above operation in each of the
pear range selecior lever positions, checking cach pin
in fura with the information given in the ‘Test Chart”,

9. Bwitch off the ignition apd ensure that pn
number G of the actuator socket is now neutral.

1. Reconneci the socket 1o the actustor and refit

the distributor low ension cable,

Mote [l an incorreet reading i3 obtained during any
of the above tests, this will indicate that the
gear-chanpge eircuit is probably at fault and not
the sctuator.,

It should be noted that the voltage readings obtained
miuast not be more than 0-25 Volts less than the battery
voltage. However, il the test sequence does not reveal
a discrepancy, then the fault may be either ingide the
gearbox actuator or in the gearbox and neutral start
swilch linkage.

Before removing the actuator the pearbox linkage
should be disconnected from the acluator cutpud lever
and checked for excessive stiffness,

The gearbox linkage shouwld move into any gear
when a load of approximately 10 1b. (4,33 kg) i

gpplied to the disconpected rod. When selecting
‘Reverse’ however, this load will be increased to
20 Ib. (07 kg.).

If the linkage operation 5 satisfactory then it will
be mecessary to remove, reconditon and test the
gctuator as deseribed later in this Section.

After fitting the reconditioned actuator to the car,
it should be finaliy tested as lollows.

1. Disconnect the carth cable from the battery
negative terminal or from the hool guick release
terminal when fitied.

2, Connect an ammeter capable of repding al least
20 Amps. berween the battery negative terminol and

Chapter T
the loosz end of the earth cabie,

3. Ensure that all accessorics such as the rear
window demister and Blower motors are switched off
and then switch on the ignition. Motz the reading
shown on the ammeter.

4. Move the gear lever between “Newtral' and
‘Reverse” gear positions and check that the extra
repding on the ammeter caused by the operation of the
actuator does not exceed 10 Amps,

5. Check that the actuator moves smoothly and
quietly to each position selected and that the output
lever stops in the correct position and does nod “hant”
about that position more than ooce before finally
stoppinig.

6, Remove the ammeter and connect the batiery
negative cihic.

Gearbox electric actuator — To remove

Should the ebectne gearchange actuator fail (o oparate
it should - noted that the system includes o thermal
cut-oul. This device prevents the motor from being
overloaded should the gearchange linkage become
chstructed and, as a result, will give the impression of
actuator failure

Before removing the actuator, ensure that the con-
trols are (ree and adeguately lubricatsd and that the
pctuator electrical system s cool enough for the
thermal cot-out o permit the motor to operate. Press
the reset button in the main fuse box to reser the cut-
oL

It s recommended that the easiest and gqueckest
method of dealing with scteator fatlure, should it
cocur, 5 by substituting the faulty actuator for o
service exchanpe unit. If, however, a sérvice exchange
unit s not available but adequote repair facilities are,
the following procedure should be observed.

Disconnect the negative lead from the battery.

Remove the split pin and clevis pin from the
actuating lever on the electric actuator; disconnect the
rad feom the lever,

Unscrew and remove the ‘multi-pin® plug.

Disconnect the breather pipe from the rear extension
and the sctuator side cowver.

Remove the three bolis which secure the actuator
o the rear exfension then remove the actuator,

Neutral start and height control switches —
To remove

Remove the split pin and clevis pin which secures the
link rodd to the switch actunting bever: disconmect the
link pod.

Remove the two nuts and washers which sscure the
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gwitch cover to the gearbox side cover: remove the
COVET.

Note Before the switches can be removed from the
car, the switch assembly must be partially dis-
mantled and the wires disconnected (see Mewrral
srart and height control switches — To dizmarfe),

Gearbox electric actuator — To dismantle

Unscrew the setscrew in the centre of the actuating

lever cover then remove the cover,

Using spring compressing tool RH 7843 compress
the coil spring sufficiently 1o enable the hardened stesl
pin 1o be removed ; drive out the pin.

REemove the spring compressing tool then withdrvw
the operating lever, spning and spring retaining cup
from the shalt.

Remove the nuts and washers which secure the side
cover to the main casing; remove the cover.

Mote The cover pasket is initially sealed on both sides
with jointing compound and, as a resull, the
cover may nol be easily removable. Do not use
o screwdriver betwesn the joinl faces in an
effort to remove the cover as this may cause
damage to the joimt faces and destroy 1he
waterproofing effect. Discard the gasket,

Disconnect the motor feed to the relays.

Disconnect the motor earth and solenoid feed wires.

Remove the four puts which secure the motor cover
1o the main casing; remove the cover.

The gasket is sealed with jointing compound and
cnre should be exercised when removing the cover,

Discard ihe gaskel

Withdraw the motor from the four long studs. The
motor is secured 1o 8 mounting plate and this will be
remoaved with the motor, Remove the rubber grommet
and withdraw the wires.

[rscard the gasket,

Remove the coupling dog from the motor output
shaft.

Remove the flexible rubber coupling from the brake
drum.

Remove the nuts and washers which sscure ihe
motor to its mounting plate. Remove the motor from
the mounting plate, withdraw the wires out from the
grommet and through the hole in the plate.

Remove the nuts and washers which secure the plug
wires o the connection on the insulated base plale;
detach the wires lrom the connections.

Unserew the nuis and washers which secare the plug
aswembly to the sctuator casing. Remove the plup and
withdraw the wires from the casing; retain the rubber
gasket which fits between the casing and the plug.

Remove the nuls and washers which secure the
insulated base plate to the main casing. Carefully kift

the base plate from the studs,

Mote Care should be exercized when handling the
base plate assembly to uvoid damaging the
relays and contacts,

Using tool RH TB41 pemove the roll pin which
secures the brake druwm to the worm shalt

Push the pin through the drum and shaft until it can
be removed ; discard the pin.

Remove the drum from the worm shafi, 1t will be
necesary (o hold the brake shoe away Mrom the dium
wohilst the drum ks being remosved.,

Mark the top of the brake shoe in pencil to facilitats
correct assembly,

Unscrew the dome nuls which secure the brake
solenoid assembly 1o the mam casing: remsove the cup
wishers and the rubber washers. Remove tho assembly
from the casing. Secure the brake shoe assembly and
sprimg 1o the solenmd with adhesive tape ta retan
them as & unit.

Remove the circlip and washers from the ouler side
of the seal which fits over the sctuator casing and
arownd the output shaft; remove the seal.

Remowve the circlip which focates the output shaft
and ship ring nssembly in the man casing then remove
the washer.

Withdraw the slip ring and shafl from the bush in
the actuator casing. remove the washer {rom the
shoulder behind the shp nng.

Remove the circlip which locates the worm shafit and
beprings in the actuntor casing. Remove the adjusting
wisher and Iabel it to ensure the correct washer is fitted
disring assembly,

Gently tap the worm shaft and the bearings from the
casing. The bearings are a push fit in the casing bores
and no difficulty should be experienced when removing
them.

This last operation will have dismsntled the actustor
into its main assemblics. It s recommended that Ao
further dismantling be atiempted. The base plate
paxsembly, pluog assembly, brake shoe assembly,
solencid assembly, brake solensid assembly and the
output shafi and slip ring assembly should be renewed,
if necessary, as separate amemblies, The motor should
also be removed as an assembly although it may be
dismantled for inspection az fallows,

Gearchange actuator motor — To dismantle

Unserew and withdraw the two through-bolis,

Remove the end covers.

Withdruw the armature from the drive end. Retain
the shim washers which fit between the shoulder on the
drive end of the armature shaft and the drive end bush.

Mote the side and the position of cach brush o
ensurs correct assembly then remove the brushes, taking
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cane not to stretch the brush tension spring excessively.

Should the pole piece require removal, mark the pole
picce and the two retaining screws so that they can be
fitted in their orgmal position,

Neutral start and height control switches —
To dismantle

If the gearbox has been removed from the car, the
switch cover will have been removed from the gearbox
side cover but it will still be connected 1o the car by
wires, The procedure for dismantling the switches will
therelore be the same ns that for dismantling the
swilches when the gearbos s in position in the car,

To dismantle the neutral start and height control
swilches, procesd as follows,

Remove the four screws which secure the cover to
the casing.

Remove the cover and discard the pome. The gasker
is sealed with jointimg compound on hoth sides during
mmitial assembly and this may make separation of the
cover and casing difficult. Do not use a screwdriver
blade between the joint faces otherwise the witer-
proofing may be impaired,

Unserew the knurled nut at the front of the cover.

Unscrew the two 6 B.A, screws which secure the
micro switcles (o the casing.

Bemove the switches and separator, disconnect the
wires, then remove the wires and rubber grommet [rom
ihe casing.

It should not be necessary to remove the operating
cam and shalt which 5 secured in the casing by the
fever, The lever is positioned and secured on the shalt
by a roll pin,

Gearbox electric actuator — To inspect

Examine the magnesium casing lor cracks or other
damage. Ensure that the joint faces are clean and fres
from bures,

Wash the gearchange operating lever, spring and
covers in clean paraffin then examine them for peneral
WEAT.,

Ensure that the breather pipe is clear and free from
damage,

Examine the driving dog slot for excessive wear, also
the mating shaft on the drive end of the motor armas
ture shafi. The dog should be an ensy sliding fit on the
shaft but without excessive sude play,

Examine the rubber coupling for signs of deteriora-
Ui

Ezamine the peneral condition of the plug assembly,
Ensure that no strands o wire are broken where they
cpter the pins. [0 s recommended that, in the svent
of the plug being considered unserviceable, the whole
assernbly be renewed, rather than an individual con-
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nection. Special crimping tools and ‘Cannon’ insert
tools are required lor assembly purposes and onless
these are available the work should not be attempted,

Examine the seven spring cohlacts for securily on
the insulated base,

Care mosi be exercised when handling the assembled
base plaie so iai the contacits and the relays are aot
damuged any way.

Chieck the height of the contacts from the base plate.
The contact point should be approximately 0-485 in
(12,3 mm.) from the contact (lower) side of the base,
I excessive wear has occurred on the contact points
the base assembly should be renewed.

Should the dual relay assembly be unserviceable, it
is recommended that the assembly be renswed rather
than atternpt rectification. The relays are precision
units and are pecurately set to give the correct operat-
ing times. The spring-loaded adjusting screw 15 set
during the initial build of the relay and the setting
should ot be aliersd,

Ensure that the terminals and the ierminal blocks
are secure on the insulated base,

Examine the brake drum for scoring or damoge,
Ensure that the brake drum is a push fit on the worm
ghaft, If the drum is slack on the shafl, examine the
drum bore and the shaft for signs of fretting,

Remove the adhesive tape from the brake shoe and
salenoid assembly,

Ensure that the assembled plunger and brake shoe
will slide freely into the solenobd.

If gither the brake shoe assembly or the solenod
become unscrviceable they should pot be renewed
separalely. The components are tested a3 one complete
assembly during initial build and must remain as such,
unless equipment is available that will enable separate
assemblies to be tested and ‘puired”  {see Dimrasional
Dard).

Examine the brake linings for wear,

Examine the general condition of the wiring.

If the components ane satisfactory, retain them with
adhesive tape until they are required for final assembly.

Check the tightness of the four 5 B.A. screws which
socure the slip ring assembly to the shaft.

Ensure that a 0-025 in. (0,64 mm.) air gap exists on
cach side of the silver plated segments which are
secured to the slip ring,

Ensure that the edges of the alip ring around the air
gap are free from burrs,

Examine the slip ring face for signs of tracking. This
should not normally ocour but, if signs of tracking are
found, the slip ring assembly must be renewed,

Exarmine the teeth on the worm gear and the worm
for damage of uneven wear,

Examine the ball bearing bores in the main casing
for signs of fretiing. The bearing should be a Hght
push Bt in the casing, Heject the casing if the bearings
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have worked loose,
Examine for wear the bush which supporis the out-
put shaft. The shaft should be a running fit in the bush

withoul excessive clearance e the shaft should nol
rock in the bush (see Dimensional Data),

Gearchange actuator motor — To inspect

Under normal operating conditions the gearchange
petuator motor should need no attention. The porous
bronze bearings mre impregnaled with oil nod the
brushes are carbon copper.

Details of motor tesis and performance are given in
Dhrmensional Data at the end of this Section.

Neutral start and height control switches —
To inspect
Examine the switch casing for damage to the joint

faces.

Ensure that between 04005 in, and 0-010 im, (.13
mm. and 0,25 mm.) end fAoat exists between the casing
and the operaling cam.

Gearchange actuator motor — To assemble

Assemble the pearchange actuator motor as follows
{zee Fig. TI¥).

Fit the pole picces and the two seli-tapping screws,
ensuring that the marks made during dismantling are
eligned,

Fit the brushgear aseembly, ensuring that the
brushes are fitted in their original position, Take care
not to overstretch the brush tension springs. Ensure
that the brush arms pivot freely on their terminal plate
locations.

Fit the armature.
Fit the shimis) to the drive end of the armature shafi.

Fit the end covers, securing them with the through-
bolis.

Check the end fAoat of the armature. This should
mensure between 0r002 in. and 0-002 in, {0,05 mm. and
0,30 mm.). If the end float does not conform to these
figures remove the drive end bracket and adjust ihe
shimis) to suit,

Gearbox electric actuator — To assemble

Wash the bearings and shaft assembly in clean paraffin
then dry them with compressed air.

Lightly lubricate the bearings with Esso Beacon
grease.

Ensure that the actuator casing is clean and dry,
then fit the shalt and bearings. Do not use fores o fit
the bearings to the casing.

FIG. T16 GEARCHANGE ACTUATOR MOTODR
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Fit the adjusting washer and the circlip.

Mount 4 dinl test indicator so that the plunger rests
on the end of the worm shaft (see Fig. 17).

Using a slave output shaft and gear, move the worm
shaflt backward and forward, noting the ciock reading,
If necessary, adjust the washer to pive an end fAoat of
between 04002 in, and 0F03 in. (005 mm. and 0,13
mmt.}. It will be appreciated that the bearings must be
no more than a light push fit in the casing to achicve
this {see Dimensional Data),

Ensure that the output shaft and the porous bronze
bush are both clean; do oot wipe the bush with »
degrensing agent.

Lightly lubricute the shafi with Shell Tonna E oil.

Fit a washer over the shaft then fit the shaft into
the bush in the casing.

Fit & washer over the end of the cutput shaft then
fit the eirclip.

Lightly lubricate the nylon worm gear with Esso
Beacon grease.

Fil the rubber seal to the casing. A light smear of
E=zso Beacon grease applied 1o the inssde of the s=al
will make this operation easier.

Fit the remaining washer and circlip to the shaft,

Ensure that the worm shaft will turn Freely.

Rotate the owtpul shaft wntil the open circuit
sections are parallel with the worm shafl.

Note If the open circuits are at 90° to the worm shaft,

the actuator will not operate when switched

an initially,
Ensure that the pencil mark on the brake shoe is at

the wp.

Remove the adhestve tape from the brake shoe and
solenoid asembly.

Fit the assembly into the actuator casing.

Fit the seal washers, cup washers and dome nuts,
Do not tighten the nuts at this stage.

Push the brake drum down onto the worm shafi
until the pin holes are aligned. 1f either the drum or the
chaft are new components, ensure that the fit is such
that the drum can be pushed onto the shafl, otherwise
it will be difficult io align the holes. 1t will be necessary
ie hold the brake shoe in against spring pressure whilst
the drum is fitted.

Fit & new roll pin o the shafl ond drum using tool

BEH TE41 as shown in Figure T17.

Remove the tool, ensuring that the pin protrudes
equally on each side.

The brake should be ser in refation 10 the brake
drum and solenowd as follows.

Obtain & smooth strip of solt metal &g, aluminium,
tFAH s, 1,22 mm.) thick, 0730 . (190 mm. ) wide
and bend it into 1. (25,4 mm, ) redivs semicircle.

Slide the melal onto the outside of the drum.

Push the solenaid assembly in the direction of the
brake drum watil the brake shot abus the metal suip

FIG. T16 CHECKING WORM SHAFT END FLDAT

1  ‘Worm shaft

2 Dial indicator gauge
3 Gauge amm

4 Slave gear

FIG. T17 FITTING THE BRAKE DRUM ROLL PIN

1 Brake drum
2 Tool
3 Rall pin
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FIG. T18 SETTING THE SOLENDID BRAKE

1 Brake drum
2 Spacer

3 Brake shoa
4 Solenold

el

FIG. T19 CHECKING CONTACT POSITION

1 Contact

2 Ship ring
3 Securing screw

{aere Fig. TI8)L Tighten the two dome aute, Remove the
mielal strip. When the solenoid is operated, the plunger
will then travel a distance of 04035 in. (0,89 mm.).

Fit the msulated base pinte with the seven contacts
and the refays. Care should be exercised when per-
forming this operation so thal the settings of the relays
and the positton of the contacts are not disturbed,
Evenly tighten the four 3 B.A. nuts.

Ensure that a gap of approximately 0030 in, (1,3
mm.) exists betwezn each contact. The slp ring and
contpets can be seen through the motor mounting
nrifice.

View the contacts through the gaps in the contact
plate and ensure that the contacts touch the slip ring
centrally between the outside dinmeter of the slip ring
and the outer perimeter of Lhe nivel couwtersunk holes.
There should be a clearnnce of approximately (062 in.
{16 mm.) on each side (see Fig. TI9).

Fit the rubber gasket to the plug assembly mounting
face on the actuator casing.

Fit the plug assembly, ensuring that the two larpest
ping are lowermaost, [t will be advantageous to conlain
the wires with adhesive tape before attempting to
thread them through the casing and the contaci
assembly.

Remove the tape, then run all the wires o ther
respeclive connections (see Fig. T2,

Fil the nuts and washers then tighten them, starting
at the one furthest away lrom the plug and progressing
toward the plug.

Do mot fit any mwts which are tight on the threads

of the studs in the terminal blocks. IT a tight nut s
fiticd there is a danger thali the terminal screw
will twrn and ihe terminal block will become loose,
thies, & loose consection will be formed beoween
contact and screw, IT doubt exists abowt the Brmnes
of & contact, the base plate most be removed aml the
terminal screw tightened.

Fit the actuator motor to its mounting plate studs.
Fit pnd tighten the three 2 B.A. hall nuts and spring
washers.

Feed the motor supply wires through the moeniing
plate bore, then through the grommed, The longer end
of the grommet fits into the casing.

Ensure that the rear face of the actustor caving and
the front face of the mounting plote are clean and free
from burrs, then apply & thin coat of Wellseal (o the
faces.

Fit a new gaskel (o the rear face,

Fii the fexible coupling onto the brake drum.

Fit the coupling dog onto the drive end of the motor
armature shaft.

it the motor onto the four long studs.

Feed the wires through to the actuator casmg, at the
same Lime position the grommel.

Push the moetor forward, align the driving dog with
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the rubber coupling, then push the motor fully home,
Ensure that the rubber grommet fiis correctly mto its
recess in the casing amd has not become itapped.,

Ensure that the rear face of the mounting plate and
the joint face of the motor cover are clean and fres
from burr.

Apply a thin smear of Wellseal to the faces, fif 4 new
giskel to the mounting plate then fit the motor cover.,

Fit and tighten the four 2 B.A, nuts and washers,
Connect the motor T2ed and the solenoid feed wires

{see Fig. T0).Fit the solenoid wires first with the wires
10 the eyelels lowermost.

Fit the motor earth and the solenoid connection
with the wire to the evslet uppermosi.

Fit the motor feed wires to the relays,

Visually examing all sonnections io ensure that they
are all correctly conmectad.

Ensure that the slip 1ing is positioned with the open
circuil sections parallel with the worm shaft as des-
cribed earlier.

Enzure that the joint faces of the actuator casing and
the cover are clean and free from burrs,

Apply a thin smear of Wellseal to both faces then fit
a new gasket to the casing.

Fit the cover and secuare it with the eight 2 BLA. nuis
andd washers.

Fit the spring retaining cup onto the ouiput shaft,

Liberally apply Rocol M 204 G Ragosing to the
inzide of the cup and to the owtpuet shafl,

Smenr both ends of the spring with the same lubri-
cani then fit the spring over the shaf and nto the cup,

Lubricate the spring housing in the lever then fit the
lever to the shaft with the lever pointing downward,

Smear the deteat face of the lever, agnin using
Rocol M 204 G Baposine.

Lsing tool Mo, RH 7843 compress the spring then
fit the hardened steel pin.

Coat the inside of the cover with the same Tubricant.
Fit the cover, securing it with the selscrew.

The lever should now be tested to ensure that the
torque required 1o make the lever slip 5 correct.
Proceed as follows.

Dperate the lever at least thres times in each dires-
tron to rebeve any inikeal stiffness,

Fit a spring balance to the lever, with one end of the
spring balance located in the clevis pin hale in the end
of the lever,

Move the lever forward until it slips; note the read-
ng on the spring balance.

Mowe the lever in the opposite direction, agaim
noting the reading. The lever shoukd slip at a load of
between 50 1b. and 7% Ib, {372 kg and 34 kg.).

If the Joad required to move the lever is greater or
less than the figures quoted check the spring poundage
(see Dimensional Data) then renew either the spring
or the lever to obtain the correct slipping load.

FIG. T20 WIRE CONNECTIONS

Black/Red, from plug terminal R

Graan, from both solenaid and motor to terminals
Black, from solenold and Black/Green, from
mator ta terminal E

Red/Grean, from motor to F1 relay terminal
Blee/Green, from motor to F2 relay terminal
Black, from relay coil motor end to terminal F2
Black, from ralay coil plug end to terminal E
Browen/Black, from plug to relay positive feed
terminal

Red, from relay coll plug end and Grean/Black,
fram plug to teeminal 1G

10 Black, from plug 1o terminal E

11 Red, from relay coil motor end o terminal F1
12 Black/Blue, from plug to terminal M

13 Black,/Gresn, from plug to termina 4

14 Black/Yellow, from pleg to terminal 3

16 Black, White, from plug (o terminal 2

00 ) O OO b =

Fit the breather pipz loose 1o the rear extension
prior o fitting the acuater to the pearbox.

If rig testing facilities ore avoilable, the actuator
should be tested 1o the specification given in Dimen-
sirinal Drata at the end of this Section.

Neutral start and height control switches —
To assemhble

Ensure that the lever and cam assembly s free to
rotole,

Ensure that the cork seal is in pood condition,
Should the seal require renewal, press out the roll pin
usng tocl Ma. RH Ti4] , remowve the lever and
washer, then renew the seal. Fit the lever using a new
roll pin.
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FIG. T21 MICRD SWITCH CONNECTIONS

1 Meuiral stert switch 4 Grean/Black lead
2 Grean lead 6 ‘White/Black lead
3 Red White lead & Height conirol switch

If the cam and shaft assembly has been removed
from the casing, lubricate the shafl with Rocol M 104
G Ragosine when fitting the shaft to the casing.

Feed the wires mto the casing then connect them to
the miceo switches as shown in Figure T21.

Fit the micro switches and separator to the casing.
The insulated separntor fis between the two switches.

Ensure that a gap of 0050 in. (1,27 mm,) exists
between the flat on the lever and the stop on the cover
when the cam actuates the switches,

Pull the rubber sealing plug down the loom until it
fits into the tapered bore in the casing. Tighten the
knorled nut.

Ensure that the joint faces of the casing and cover
are clean and free from burrs then apply a thin smear
of Wellseal to both faces.

Fit @ mew pasket to the casing them fit the cover,
wsing four 3 BLA. screws,

Gearbox electric actuator — To fit

Fitthe gearbox actuator to the pearbox rear exiension.
Torgue tighten the setscrews.

Fit the ‘multl-pin° plug and tighien the knurled
nul.

Fit the breather pipe to the actuator cover and to
the renr extension.

Om early cars, where the actuator breather aystem
terminates by the pearbox rear extension casing, a
flexible tube should be attached to the open end of
the metal pipe and routed rearwards o terminate
inside the centre crods-member.

Om later cars (L2 cars produced after SRX 3254—
Standard cars and CRH 33899—Coachbuilt cars), a
breather system incorporating the fexible fube is
firtec.

It is essential that upon completion of work in-
volving the actuator breather, an inspection be carmed
ool o ensure that both the breather flexible pipe and
centre cross-member adaptor are ftted nnd connected.

Neutral start and h;ig-;!t control switches—
o fit

Fii the switch o the gearbox side cover. Torgue
tighten the nuts.

Connect the contral rods to both the units then
adjust the controls ns described in Section T35—
Control Linkage.

DIMENSIONAL DATA FOR
SECTION T7— GEARCHANGE ACTUATOR AND
NEUTRAL START AND HEIGHT CONTROL SWITCHES

mmsﬂmt REMARKE
FTION DilEMEION Wi
s DIMEREION
Chuipisl shifl bearing bush ifd. 0-6273 im. — {001 im The bush & ol impregosied
A % mm.] — o brodnze and should
e s EEE"EE cheaned with a de-
Ohutpul ghaft ofd. (G245 in — [+EX]S i, Ersaging agenl
(15,863 mm. — D013 mm.} s —

T4
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PERMISSIELE
DEECRIFTION IMENS 0N WORN REMARKES
CIMENSIDN
Dimensions] Dats— condinued
Clearance. 00018 in, to (HDO33 in
(0028 mm. o {0,083 mm.) o= g
Froni bearing bore —actualor ¢as- 07480 in. 4 (o000 in.
Ing: IR0 ram. + BOEY men.) pr ==
Front bearing ofd. 0-T480 im, — 0004 in
{190 mm. — OND mem. ) S s
Clexrancs, 0-000 |m, o (00 in.
(000 mm.  fo G0k mm.) — =
Bear bearing bore — actuaio: 07497 im. 4 0005 i
caslng. (19041 s, + 00015 mam. } s —
Rear bearing n/d, 0-7497 In. 0004 i
(1904l mm. — 0010 men.} - S
Cleatance, 0-000 im, fo (- .
{000 mam. 1o (02N mamc) S
Frand bearing ifd, 07362 im, — [F00CHE .
{6 mim, — {4000 mem) — _
Waorm shaft front bexring dia- 02363 in. — (S in.
ImebeT. (500 mm. — {0013 mm.) I —_—
Interderence or clearance. (HOO0S in. vight 1o 00004 im. clear
10,0 3 men, vight 1o D010 mm. clear) - s
Rear bearing ifd. 0-2500 im, + 0-0002 i,
16,35 mm 4+ 0005 mm) St S
Worm shaft rear bearing din- 0250 i, = (HHHS i,
meter, 16,35 mm e 01 o) —_ - —
Infarfere clenrance. 0-0002 gn, tight po 0-DDOT in. clear
ek [ﬂ.[ﬂhm.ﬁ?ﬁm D_.ﬂlﬂm:n.ﬂ.ﬂﬂ .
Brake drum — shafy deameter, 2455 §n. + [HHMYS (s,
6312 mm, = 0013 mm.) P PI—
‘Worm shifi—drum diameier. 2485 in. G- [,
(6,302 prmm, 0,013 mm.) — EENCE
Imerference or claarance, D000 a1 Hight 1o 0900 in. clear
00 e, tigh 1o 0 025 mam. chear) — e
Worm geas backlash, 0002 in te 0007 in.
(005 mm. b @, 18 mm.) — S
Wit shalt end fAoat 0002 in., by Q=00 fny. -0 b Adjusi end foat by selecing
(005 mm. to 0,13 mm 00,13 mm.) suitable adjusting washer.
Molor armature end floar, 0402 Im. o (-002 . o2 in Adjust end fioat by selecting
OOES enen.  bo 0L mm) 10,30 e suitabile adjusting washer,
Pressare of brnshes on com- 44 01 Lo 546 ar Renew gpring or brushes o
mislador. (133 g w16 g MR presure.
Splennid brake spring—froe 1287 in. {appros.}
length. {IL.69 mm. ) (approx.) o — =il

Load required to
:.nnmpnﬂjmq-_:ﬁ,"!

Dperuting spring free keagth.

lﬁ't;;lnuhnphnrﬂ-ﬁm

mim. )

2 B.A. hall nuls—motor o
moanting plabe

6 ib 8 of 6o T b
(295 kg o 108 kg

144 in. {approa.)
{254 mam.} (appeo.}

108 The
454 ke )

Torgue Ughten 1o between 30 . in.
:Iﬁﬂm-if I, i, 0,34 kg, &nd 041
Emu

T4l
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PEAMIEEIELE
DESCAIFTION DIMENEION WIREN

DIMENNIDN

MEMARKS

Dz lomn] Daks— gomiiomnd

Remainder of 2 B.A. nots, Tn.r.-q:.r: h?\tnm beetwenn 48 1b.in.
m.ss kg and 0,69 kgm.}
Fale piece sorews, Tarque uﬁ_h*.m o between & 18T
and B Ik, St
(DB kg, and 1,01 kgm.)
Selwrews - actuator Torque tighten 10 between 16 b
EXLENEEON, and 18 _

(2,20 kgm, and 2,49 kem)

ACTUATOR MOTOR TEST DATA

:I-hrninﬂ.:pu'nmﬂ.lr o <

Tarque developed in eitber direcisom -ul' AFnETLIE mumm ut B.‘l'h:'_. [R5 u.-ll:h W I}.I.I ohm n;mn.nl.d.
brake load conmectend i shanl with the srensiure

Tesl voltage muoet be measwred a1 the molor fage lead ieminals, Motor neesi be mosmied with thee el
meunting screws uppermost for gl performases ess
Fletd eoil pessannee per winding

1L

40 grin. at 20 rpm
v, II:IE!- , rma
A Moz in, a4 TOO T e
(min.) et 145 ome. {mas.)

¥ LY
the end of the ke i) ‘bc-ﬂl‘b:l:.'dtﬂ.lﬁkm.:l
ith 12 voles ol Al 1he mo mmmmmﬁwfﬂ‘Frlhﬂmmm
ihe end of the mast be 70 Euin, (BA1 kKgm.b
ai 'lhlm“ﬂ lﬂ-llm.mllkm:llnmdlpplhﬂu:hhm the BCTUKIGE Higs]
3" of thae coFeect position.
sl tbe motor znd no foad e ibe lever, the aciostor muss ped “hunt' between
permissibde for the ke bo monvg elighily pass & selecist posstiom then recirm
io thal position before Baliteg I:mnnmlbhﬁunhlqulmrkﬂrmm:mm hack:
winril padl the selecled pesition belone finally helbing is the pedition required.

. 0-26 ehm. to L3
Resistance of srmaturm winding (measured between adjscent coenmidilor bars) ) 018 chim o |n“h
SOLENOID TEST DATA
Vallage requirad 1o withdrmw plunpger agains sq:nhnu h-dm: from 8 set detanes of 4073 in (1,91 i 340 vy
Vallape requirsd o kald h-l!.l!l'hld'- rrl g Iﬂ\'ﬂniuﬂn.;l}
Mote When tha r and :.nhunl—dnmuh huhnmummm-udlkmmuqhmﬂd
b2 fepd logether and & A coenplede umil
ACTUATOR TEST DATA
Voltags i 10 PRl v ramge MC. [15A7F.) i mims 17.8°C. (07F.) W walls {min.]
Tﬁuqmmlim:mlmm}MMUﬁwu'wnhtlmdjs-ﬁibln_mnhm: :
applied vo 1-3 sezpnds {max.
With ¥ wolts applied &l the matar and an ambieni iemperature of 20%C. (68"F.} rthe siall torgue on 4

T42
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