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Section T15

REAR SERVO AND ACCUMULATOR

The rear s2rvo and accumulstor {tee Fig. T54) com-
prises an assembly of pistons and valves, housed in
aluminiurm allay castings which are secured o the
gearbox bottom face, adjoining the [ront servo. The
fear servo i applied mechanically by o pair of col
springs and released hydraulically by main line oil
pressure. A steel steap, balted to the serve houosing.
relains the springs.

Operation

The rear serve actuates the rear band which holds
the rear clutch drum when the selector lever s an
Range 2, and is ustilised also to absork an amownt of
rear cluich apply oil in Range 1 or 4,

Mormally, when driving in Range 3 or 4 o sprag
clutch assembly holds the rear drum during first and
second gpears thus giving the necessary gear reduction
as required, When the car 2 on “overrun’, the near
wheels and propeller shaft sttempt to drive the engine
but the spmg clutch freewheels and makes this
inefMective.

In Range 2 it is desirous to have engine braking,
soh in order o facilitate this, main line pressure to the
rear servo 65 cul off. The coil springs then apply
sufficient pressure 1o hold the friction band securely
arpund the drum, thus holding it stutionary. A small
flap walve is fitted 1o the rear 2erve, in the hydraolic
line. This has the effect of slowing down hand applica-
tion, or conversely speeding up band release.

The rear clutch accumulator (see Fig, 7540 15 a device
which assists in the smooth appleanon of the reas
cluich under varying throttle conditions in Range 3
ond 4. Due to the varying torguee loads to which the
rear clutch is subjected, some control over the applicn-

tion 15 desirable. For example, with light throtile con-
ditions the rear clutch can be applied with a minimum
of pressure, on the other hand, with higher throttle
openings, The clutch cin be appled with preater oil
pressune.

Accumulator pressure s el to the rear of the
gccumulator piston, The pressure is controlled by TV,
pressure acting on the primary and secondary valves
and sprimgs in the vilve body.

When rear clutch apply il 15 applicd during the 2-3
shufft, ol 15 fed to the cluteh piston and to the accomu-
lacwr. Tnitially, the cluich piston is lorced against the
clutch release springs and the accumulator piston
remisins stationary. During this period the rear ciuich
apply pressure s lower than the accumulator pressure,
When the clutch piston reaches the end of s [ree
travel (clutch plates nol yel fully engaged) the rear
clutch apply pressuere riscs until ot i the sume as the
gecumulator pressure and the equivalent sccumulator
spring pressure, This is the pressune required to give o
smooth shift ot that particular selected  throatle
QpLening.

The rear clutch apply pressure which, in atlempling
to build up above sccumulator pressure, forces the
accumulntor piston buck, causing the accumulator oil
10 exhmust, The reir cluich apply pressure cannot
build up untl the secumulator piston reaches the end
of its travel. In this period the shift will bave beci com-
pleted and until the rear clutch apply pressure builds
up Lo main line pressure it has no effect upon the shift.

Rear serve and accumulator — To remove

The rear servo can be removed independently of the
front servio, but us removel necossitales slickening the
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FIG. T54 REAR SERVO AND ACCUMULATOR—OPERATION

1  Accumulator oil 6 Accumulator piston spring :II?

2 Hear servo spring 6 Accumulator piston

3 Rear serva inner spring 7 Rear band release oil inlat 12

4 Rear servo piston 8 PRear clutch apply oil inlet 13
B8 T.V. all inket
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front servo escuring screws it & advisable to remove
both servos together as explained in Section T14—
Front servo.

If fault diagnosis has indicated that the rear servo
unit may be defective, it should be checked as described
under “Rear servo and accumulator — To test’, in
order to determine which part is at fault before dis-
manthng and inspecting,

Rear servo and accumulator — To dismantle

Unscrew the four sctscrews which secure the valve
body to the accumulator body then lift off the valve
body. The primary and secondary valves are held in
position by a plug which- i3 in turn secured by a
crimped-ended pin. [t is not necessary to dismantle the
vilve body,

Dismantling of the servo par of the servo and
accumulator assembly ks best carried oul using special
tool RH 7776 1o compress and relense the inner and
guter servo apply springs. Do not unscrew the two
sirap retaining sefscrews until the springs are held
captive by the tool.

Secure the tool in an upright position in a vice.

Fit the assembled unif on (o the base pegs of the
tool (see Fig. T35) then screw down the centre screw
until it abuts the strap.

Unscrew the strap retaining setscrews then slowly
release the cehtre screw until the two servo springs are
no longer under tension.

Remove the strap and springs then il the assembly
off the toal pegs.

If the specinl tood is not available, the assembly may
be positioned upright under 8 hand press, then the
press ram lowered until it just touches the retaining
simap.

Mote Do pot exert any force on the sirap, other-

wise it may becomeidistoried.
-The servo may then be dismantled as previously
described,

Push in the band actuating rod until the servo apply
piston protrudes from iis bore,

Remove the assembly piston and rod.

With the assembly again fitted on to the pegs of the
apecial tool, remove the two setscrews which secure the
accumulator body to the serve body; remove the
aecumulator body from the ool pegs.

Separate the two bodies and discard the gasket.

Mote The bodies are a slight interference fit and

should be carefully separated using a sofi-
headed mnllet,

Remove the accumulator spring and piston from the
accumulator body.

If the operating lever is to be removed, withdraw the
split pin, slide out the clevis pim, remove the operating
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lever from the lugs then slide out the eightesn needle
rollers.

Rear servo and accumulator — To inspect

Thoroughly clean all parts wiing a clean, filtered
clenning fluid and a brush, then dry off the parts using
compressed air,

All oil passages must be washed and blown through
with compressed &ir to ensure that particles of dirt do
nal remain which may eventually reach the comtral
valve unit.

Do not remove the piston rings except when it 15
necessary Lo clean the nng grooves, careless handling
of the rings can caose them o distort.

Check the permanent plug for secunity-in the junc-
tion body.

Chisck that the primary and secondary valves are free
to move in their bores,

FIG. T66 DISMANTLING THE REAR SERVO

3 Tool pin
d Comprassing tool

1 Retainar
2 Outer spring
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if it 15 considersd necessary o remoave the valves and
springs, file or saw off the head of the securing pin then
withdraw the pin.

Remove the end plug, secondary walve and spring,
then the primary valve and spring.

Lnspect the valves and valve bores for scoring. Small
marks may be removed from the valves with a hard
Arkansas stone.

Do ot attempt to remove score marks from the
valve body bores; if either the valves or body bores are
badly scored, a new valve body assembly should be
fitted

Examine all springs for distortion or broken coils.
Examine all tapp=ad holes for damaged threads, par-
ticularly the ones which receive the strap secunng sel-

1 F ] 3 4 b

24 23 22 A

18 4
FIG. T56 REAR SERVD AND ACCUMULATOR—EXPLODED

screws ! due consideration should be given g0 the load
imprased on these threads when the servo is aching
under oil pressure

Examine the retaining sirap for gracks, particalariy
al the bends.

Exumine the piston rings for wear or breakage, also
check Tor excessive side pluy in the piston ring grooves
{see Dimersional Dara),

Examine the servo and accumulator body bores [or
excessive wear of score marks, I esther body is con-
sidered to be unserviceable, & new serve and accumu-
lator umit assembly should be Atled. Check the fii of
the servo body in the accumulator body; if the slight
interference 1 cannol be maintained a new servo and
sgrcumulator unit assembly should be fitked,

13 12 n i g2t

1 Setscrew 8 Splir pin 17 Accumulator piston

2 Plain washar 10 Chevis pin 18 Accumulator spring

3 Setscrew 11 Actueating lover 18 Primary valve spring

4 Rear servo body 12 Needle roller bearings 20 Primary valve

5 Spring retaines 13 Accumulator body 21 Secandary valve spring
6 HRear sarvo outer spring 184 Valve body 22 Secondary valve

T Rear servo inner spring 15  Scraw 23 Plug

8 Rear servo piston 16 Gasket 24 Retaining pin
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Examine the restriclor valve in the bottom of the
servi release chamber for security,

Using & surface plate and enginesr’s blue, examine
the mating faces of the accumulator body, valve body
and junction body for warping.

Small burrs may be removed, particularly eround the
setacrew holes, IF 2 component is sufficiently warped
o allow excessive oil leaks, it should be renewed,

The clevis pin and the bore of the band operating
lever should be examined for excessive wear,

Fit the clevis pin and needle rollers into the bore and
check for excessive play. IF wear is apparent, renew the
parts.

Check the fit of the clevis pin in the lups on the body.

Rear servo and accumulator — To assemble

Assemble the rear servo and accumulstor as Follows
(see Fig, T56).

Fit the needle rollers into the bore of the operating
lever, retaining them in position with petroleum jelly.

Fit the assembly of lever and rollers into the lugs on
the body; fit the clevis pin.

Retain the clevis pin with a new splin pan.

Lightly o1l the accumulator body bore then fit the
accumulator piston. Ensure that the paston enters the
bore squarely, 10 avoid damaging the bore with the
prston nag; push the plston o the bomtom of the baore.

Uzing the pision rod, align the paston bore with the
bore in the accumulator body.

Fit the accumulalor prston spring.

Fit a new gasket on to the serve body mating face,
ensuring that the gazket is correctly positioned relative
to the band release hoke.

Fit the servo body (o the accumulator body, agan
positioning the oil hole, then fit the setscrews and the
thin plain washers; torque tighten the setecrews (see
Divverisional Date).

Lightly oil the bore of the servo body and the band
aviuating rod,

Enter the rod into the bore of the accumulator
piston, then, ensuring that the servo release piston
ring enters the serve body bore squarely, push the
piston and rod assembly into the servo body.

Fir the mner and outer springs.

Fit the assembly onte the base pegs of the special
tool.

Fit the strap onto the top of the springs.

Turn the tool cenire screw clockwise wntil the
springs are compressed sufficiently to allow the strap
refaining setecrews to be fitted. Fit the selscrews and
torque lighten them, then remove the assembly [rom
the peps of the special ool
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Mote If the special tool is not avnilable, & press may
be used, reversing the procedure adopled when
dismantling,

Il the primary and secondary valves have been
removed, they should be fitted into the valve body
together with their return springs. Lightly oil the valves
before entering them into the valve body: ensure that
they return under spring pressure when pushed from
the secondary valve end.

Fit the end plug and a new relaining pin; the end
of the pin showld be crimped to hold it in position,

Fit the valve body.

Fit the junction body.

Evenly tighten the setscrews then torguee load them,
Note Do not gse jointing compound betwesn the

accumulator body fmce and the valve housing
and junction body faces.

Rear servo and accumulator — To test

The rear servo and accumulator can be tested func-
tionally only by using a specinl test mg or by fitting
the unit to the gearbox and carrying out o road test.

Movement of the pistops and freedom of the valves
in their bores can be tzsted by applying an air pressure
of approximately 70 Ibfsq. in. (4.9 kgisq. cm.) to
specified oil ducts and observing the movement. How-
ever, internal leaks or sluggish walves will not be
revealed by these tests,

FIG. T57 REAR SERVD AND ACCUMULATOR
AIR PRESSURE TEST POINTS

1 Main line oil port 3 Rear cluteh apply oil port
2 TV. oil por 4 Rear band release oil port

T3
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Apply air pressure to the band releass duct {zee Fig.
T37); the operating rod should move into the cylinder,

Apply air pressure to the rear clutch apply. oil duct;
the accumulator piston should be feit to move.

Apply nir pressure to the main line oil duct; the
primary and secondary valves should be heard to
move in the valve body,

Rear servo and accumulator — To fit
Il, as sugpested wnder the heading *Rear servo and

accumulator — To remove’, beth servos were removed,

at this point they should be fitted to the gearbox as

described under *Front and rear servos — To Bt in

Saction T4,

When the servos have been fitted to the gearbox, set

the bands as described in Section T14. i

Note I the front servo has been removed from the
gearbox, the front bind setting must still be
checked after the servos have been secursd io
the gearbox casing,

DIMENSIONAL DATA FOR
SECTION T15—REAR SERVD AND ACCUM ULATOR
DESCNIPTION DIMENSION “%ﬁﬁml AEMARKES
DIMENEIDN
Rear serva booster pision ring 0-002 in. 1o 0-007 .
P {005 mm. o 018 ) —— -
Side clearancs of riskr Servo 0008 . ao 0003 kn 0005 i
boosier piston rimg in pEsion (0,13 mum. 1o 0,08 mam.) (0,03 mem.} e
Eroov,
Accumulzior piston spring—fes 1625 in.
fength, (9607 mim) [Farie Ll
I5 ik
?nnﬂ h h:! m? (6.8 kg ) — i
Accumulator piston Ting gap. 002 Im, oo D07 IR
(0,03 men. 10 3,18 mm,) A —_
Sule clearance of sccumulalor 00005 in. bo B0025 in, 0HES in,
ring in pi&bon groowve (OGS e 10 0,06 mm. ) AT ER ] _
Compensalor spring—Ired kngth 14521 im, (zpprox.)
(9,62 mam) (approa} —— ey
COMpcs 40 1. 1o B b,
Iﬂ'lu:lh tﬂ 2562 . (18 kg b 36 kp.) — e
mm,}
Hear servo spring=free lengih, 4-343 |m,
(11,03 gm.} ana Rl
ui ress 116 b, 11 o o 130 15, 1] o
r:'éiwh o 2:El 52,9 kg, o 59.3 kg i —
Lever clevwis pin clearance in Q=002 in. do 0-0045 k. -0 i
needle foller bearings. (0005 mm. bo 107 mem) 015 mm.) —
Primary valve apring—Fres lengih -8l s
(1084 . ) ) o
Lowdl required 1o reduce spring i b, 10§ or. o I Tb. 13
gt 0 0383 i 03 s | (075 by o ogd gy T —- —
Primary valve cleamnce in valve O-0010 im, v 0-0018 im, 0002 ini. Flenew 1 i
body, (0,025 men. g0 0045 mm.) (0.0 . mlﬂ?‘w g
wal 1 108 i
=i gl - - -
Load ired i red i Glb 1 . ln, 11 i
hw.hmqtl:ﬂ-ﬁm in. {Jﬁ!ﬁ {16 htmm 10t kp) o S—
Becondary walve cleamance in 00000 in. 1o 0-D0LE &n. CHHZ im. Ranew v i
valve body, (00025 mm. o G045 mam ) (0,05 men) ﬂmmr_“ i

ST OF L
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DESCRIFTION DEMERSI0N Fn?::l"'é:ls::l HEMARKE
Demensional Davta—coadtmned

Selscrews = accumilator body
Lo fear servo body,

Selscrews — Fethlner bo accumu-
latar body.

EHII'HH—.H.IM body to rear

Setscrows — rear serve to poir-
boo case.

Setscrews — junction body o
BeErbox case

Torgue ¢ o begwesn 16 |k, 1T,
and 1B b0,

(221 kpne and 2 4% kgm.)

Torque tighien to befwesn 16 (kT
and 18 bR

(2,21 kgm. and 249 kgm.)

T ;

Wlﬁdth::‘lhlll}fn 1o between 3 ThoA
(04! kgm. and 0,55 kgm.)
Torgue tlighien to between 29 1bfi

and 31 Thn.

(4,00 kgm, ard 4,42 kgm.)
Torgue tighten to berwesn 29 ki,

and 32
(4,01 kgm. and 4,42 kgm.)
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Section T16

REAR OIL PUMP AND GOVERNOR

Rear pump

The rear pump (see Fig. T58); is a displacement pear
type of pump, mounted on the lower face of the gear-
box casing and driven by the transmission. The pump
driving pear is mounted on a Aexibly driven shaft and
meshes with a larger annulus gear which itsell rotates

in the pump casing. The pumnp inlet and outlet ports
pre separated by a crescent shaped projection of the
pump casing which also forms a scal between the
periphery of both gears. A Aat piate secured by four
setscrews senls the chamber.

The governor is mounted on a flange which s
secured o an extension of the pump driving shaft.

FIG. TEB REAR PUMP AND GOVERNOR

1 Piston ring type seals 4 Driven gear B Delivery port
2 G Weight & Driven vane 5 inteke pipa
3 G1 Valve & Driving dog 1 GZ Valve

7T Annulus gear

™
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Operation — Rear pump

4l is drawn through an inlet pipe which propecis
inksx the sump filter. Upon entering the inlet side of the
pump, the oil is carried in szaled pockets between the
gear testh then discharged through the cutlet port from
where it flows, via a pipe, to the front servo.

Governor

The governor (see Fig. T3, comprizes a small iron
casting bolted to a flanpgs which in turn 5 pinned to
the ol pump drive-shaft. The casting houses two
steel valves, the Gl valve and the G2 valve, The G2
valve works in & sleeve which is retained io the casting
by & plate and two setscrews; the Gl valve operates
directly in its bore in the casting and has a weight
secured o its outer end.

Operation — Governor

Oil iz fed to the casting through a stationary sleeve
which is a close fit around three annolar grooves, thess
are sealed from each other by four hooked nng s=als,

B MAIN LINE PRESSURE
B GOVERMOR PRESSURE 1
B GOVERMOR PRESSURE 2 -

FIG. T59 GOVERNOR OPERATION

1 61 Weight 3 G2 Valve
2 G Valve 4 Oil sealing ring

From the annular grooves the oil Aows through drili-
ings to ports which are controlled by the two valves,
(see Fig. T5%),

The valves are balanced by metered oil pressure
which tends to hold them in, and centrifugal force
which tries to mowve them out. Each valve attains
equilibrium when the centrifugal force equals the
opposing oil pressure, and as one governor weight s
heavier than the other, the governor delivers two
pressures, both of which are functions of road speed.
Ol at these pressures, termed Gl pressure and G2
pressure, flows through drillings in the sleeve to pipes
leading to the contrel valve unit, G pressure builds up
quicker than G2 pressure because the Gl governor
valve and weight is heavier than the G2 valve.

Rear pump and governor removal

When removing the rear pomp and governor, it is
unnecessary to remove the gearbox from the car, Drain
the ol from the gearbox as described in Section T2—
"‘Bervicing” then remove the following units,

Sump and side cover (see Secrion T,

Control valve unit and parking brake bracket (gee
Section T12).

Fronl sarve unit {see Section T4

Rear servo and accumulator (see Seciion T15),

If only the governor i o be removed, it is nol
necessary Lo remove the serve units.

Governor — To remove

Scribe correlation marks on the edge of the governor
drive flange and the governor body to epsure correct
assembly, then unscrew the two retaining sefscrews and
separals the governor assembly from its driving flange.

If the gearbox has been removed from the car, hold
the output flange to prevent the governor from turning
whilst the two setscrews are remaoved,

Rear pump and governor — To remove

Withdraw the pump-te-front servo oil pipe.

Fotate the output shaft until the large governor
weight faces toward the front of the gearbox. Unscrew
the iwo retaining seiscrews then withdraw the pump
and governor assembly from the gearbox as shown in
Figure THO.

Rear pump and govermor — To dismantie

Dismantling of the rear pump, and governor &
limited to the procedure described in the following
paragraphs. I wear or damape should necessitate the
renewal of a parl not covered by thess dismantling
instructions, either the pump or governor must be
renewed as & wnit.
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When rencwing a pump, the bronee driving gear on
the cutput shaft must be examined for wear; i wear is
considered excessive ar the gears are noisy on o subs
sequent road test, renew the gear (sev Seciion TI0-
Reverse aszembiy).

Governor — To dismantle

The only parts which can be removed (rom the
governor assembly are the oil sealing rings, the G2
villve and sleeve and the hardened steel washer which
is sitwated ut the bottom of the G2 valve steeve bore.

The G2 valve can be drawn from ils sleeve afler
removing the retaining plate as shown in Figure T61,
but the oil sealing rings need not be removed unless
they are worn or damaged,

If the G2 valve i unserviceable, a new G2 valve and
sleeve assembly may be fined, but i a Gl valve is
unserviceable a new povernor assembly must be fitted
as the G werght should not be remaoved,

Rear pump — To dismantle

Linscrew the four seiscrews which retain the cover,
Lift ol the cover then remove the annulus gear.

Rear pump and governor — To inspect

Thaoroughly clean all the components, Aush out the
oibways with clean paraffin and blow through them
with compressed air. Examine all parts for cracks,
burrs and other damage.

Governor — To inspect

Check the mating faces of the governor and driving
flamze with engineer’s blue; il either Face is distorted,
renew the complete assembly as the surfaces must not
be scraped or lapped.

Wear of the governor tower 1 unlikely, but if signs
of rubbing are evident, it should be inspected in con-
junction with the bore of the parking brake brockel,
Wear of this nature 13 wsually caused by the tower
running eccentricilly. Details of the run-out check and
methods of rectification are given under *Governor —
To fit".

Check the oil scaling rings for freedom or excessive
clearance in their grooves,

Ensure that the Gl and G2 valves operate (reely;
they should be heard to move s the governor assembly
i5 gently shaken from side o side,

Rear pump — To inspect

Check the governor driving flange pin and the
Mexible drive retaining pin for sscurity.

FIG. T60 REMOVING THE REAR PUMP
AND GOVERNOR

1 Resr pump and govesnor assembly
2 G1 Woeight

Failure of the fexible drive 5 most unlikely, there-
fore the considerable amount of axial movement and
the amall radial movement between the stée] driven
gear and the flexible drive can be considered normal.

Check the mating faces of the pump cover and body

FIG. T61 REMOVING THE GZ VALVE
AND SLEEVE
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FIG. T62 FITTING THE GOVERNOR
OIL SEALING RINGS

with enginesr’s blue. Small burrs may be removed bul
the joint faces must not be scraped or lapped otherwise
the machining marks, which help to make an oil

e

sl

LTI

e

FIG. TE3 FITTING THE OIL PUMP
ANNULAR GEAR

Ti0

tight joint. may easily be eliminated.

Examine the annulus pear pocket and PUmP cover
for wear. If the scoring in the pocket is severe and likely
to affect the pump performance, renew the pump. IT
the oil pressure is found to be low during fault disgnosis
tests, this should be used as a guide when assessing
scofe damage.

Inspect the gears for worn or damaged tecth and
check the oil inlet pipe for security in the pump body.

Cheek the inside face of the crescent shaped segment
for signs of fouling by the iner gear teeth. IT scoring
is heawy this s an indication of excessive wear in the

drive-shalt bushes; in cach case the pump should be
remwed.

Rear pump and governor — To assemble
Lubsicate all working parts with clean gearbox ol
prior to assembly.

The imporiance of cleanliness is emphasized, but
¢loth should not be used for clzaning purposes owing
ter the danger of Aufl entering the control system and
fouling the valves.

When pszembling the rear oil pump and governor,
attention should be given to the torgue lightening
fipures and Ais and clearances given in “Dimensional
Data’ at the end of this Section.

Governor — To assemble

Fit the oil ssaling rings to the povernor tower using
the special ool (Part Mo. 25037 T1002-5) as shown in
Figure TEL

Interlock the ends of the rings.

Fit the steel washer into the governor body, then the
G2 valve and slesve. Ensure that the small recess in
the slecve alignd with the slightly larger recess in the
governor body.

Fit the reteining plate, ensuring that the dowel in
the plate lines up with the two recesses previcusly
deseribed, Fit the two selscrews with new tab washers.

Torgue tighten the screws then lock them with the
tab washers.

Rear pump — To assemble

Fit the annular gear to the pump body, noting that
the chamfered edge of the gear is to be fitted toward
the bottom of the annulus gear pocket (see Fig. T67).

Fit the pump cover and four selscrews; torque
tighten the screws.

Check that the drive-shaft end fAoat is within the
limits given in ‘Damensional Data’.

The pump should be free to rolale smoothly and
easily.

If rig testing [=cilities are available, the pump should
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be checked for flow and pressure (ser Dimeensiomal
Dazra).

Before fitting the governor to the pump fAange, the
flange face must be checked for swash, using o dial
test indicator. Rotate the pump shalt several times
and check that the amount of swash, i any, 15 within
the limits given in ‘Dimensional Data’. If i1 is outside
these limits, renew the pump,

Governor — To fit
Mount the governor onto the driving flange and il
neither of the units have been renewed. ensure that the
corredation marks coincide; iF a new wnil is being
fitted. it should be marked afler the run-owl check
described in the following paragraphs, Fit the two set-
screws and washers; torque tighten the setserews,

Using & dial tes1 indicator as shown in Figure T64.
check the run-oul of the povernor tower us follows,

With the siem of the indicator contacting the tower
approximately | in. (6 mm.] from ils outer end,
rodate the shaft several times. IF the total run-ouod
excecds the limits given in *Dimensional Data®, remove
the governor from the drive fange, turn it through 180
degrecs and fit, then again check the run-out, If the
run-oul 15 still excessive, fit 0 new governor. IF this
does not bring the run-out within the limits, the rear
pump and the governor must be renewed.

Afer satisfactorily completing the check, apain
scribe the correlation marks on the governor and pump
fange.

Fit the remainder of the units by reversing the pro-
cedure given for their removal (see Secrions T, T12
and T4},

Rear pump and governor — To fit

When both the rear pump and govermor have besn
removed from the pearbox, the assembling and check-
ing procedure is similar 1o thal given snder *Governar
= To fit’, It ts, however, easier to check for swash and
run-out before installing the combined assembly into
the gearbox; in such a case the dial test indicator
should be mounted onto the pump body (see Fir, TH5).

Afer completing the check, ensure that the mating

surfaces of the gearbox and oil pump are free from
burrs, especially around the setscrew holes, then, with

the Gl weight facing the front of the gearbox, fit the
assembly, at the same time slightiy rotating the
povernar to mesh the gears.

Frt the two retaining setscrews and flat washers;
torque tighten the screws.

Fit the remainder of the unils reversing the pro-

FIG. T64 CHECKING GOVERNOR TOWER
RUN-OUT

FIG. T65 CHECKING THE PUMP FLANGE
FOR SWASH

Tial
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cedure given for their remaval (see Secrions T/, T12,
Serviceahbility check

After pverhaul or fault rectification, replenish the

T14 and T15).

gearbox with oil then carry out & road test. Pay par-
ticular attention Lo that part of the test which led to
the diagnoss of the orginal fault. Detalls of the tests

are given in Section T2—"Bernicing’.

DIMENSIONAL DATA FOR
SECTION T16— REAR PUMP AND GOVERNOR

DESCRIFTION

DAMENSION

PERMISEIELE
DIMENFION

REMARKS

Ol sealing rings side cleamnce
in governor tower grooves,
Rings closed gap (buii clear

anoE).
Covirnor 1OWer rims=out.
Cipvernor drive fange swash,
Pump idrive — shaft end floni.

04l pump gear hacklzsh.

Seiscrews — (Sar pump o gears
hox casimg.

SERCTEWS = TUAT [RiMp Cover io
rear pump body.

— governor body 1o
pump drive Bange.

Setscrews — (G valve retaining
nabe to governor body.

Backlash — mear pu driven
gear nnd bronee dry Eear,

CH000 . o O-001& .
(OU01S mm. to 0080 mame)

CrlMES i, B DHOZS iy,
(0,13 ey, 1o (5 men

0-00% in. maximum
{0,183 mm. masimum]j,

0=001 in. maximim
{0,025 mi. maximum),

{-0003 im, 1o 00033 in,
{203 mm. to 0064 mm. )

0004 in. do 0008 m
010 mme to 0,20 mm.)

mnd 18 .
(221 kpm. and 4% kgm.)

amd 1
(0,11 kgm. and 1,38 kgm.)

ard |
{1,011 kgm. and 1,38 kgm.}

and 4 I 0t
{041 kgm. and 055 kpm.)

=000 i 1o O-DES in.
10,28 mm. to 0,38 mm,)

Torgise I:iqttﬁu e betwesn 186 |b.fL.

Torque tighten to between 8 (b0
=t {:E.I'L

Tompue tighten to betacen B (B0
ﬂﬁ.l‘l-

Torgue tighten to between 3 i

003 in.
(0,08 mm.]

O30 in
(4,51 mm.]

0-0043 in,
(0,005 mmm.}

012 i
0,30 mm.]

00109 En.
(0,48 mm)

—

Check in 1-187% in. (30,16

mim.) dikmeter minimum bore.

Renew pumg il outssde limis.

REAR OIL PUMP RIG TEST PERFORMANCE

PFUMPF A.P.M.

LiNE PRESSURAL

LUINE FLOW

00 60 Tofsg, in, (4,22 kg/sg.cm.)

b gallon {1,373 Iatres) m 70 secomds (mimimum)

LUse WA —389 ofl at 73" C, (199" F.)

T2
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Section T17

PRESSURE CONTROL VALVE

The pressure control valve comprises an assembly of
valve nnd springs and is located at the front end of the
gearbox, ad@eent to the fronl pump.

The valve itself fits into & bore in the front pump
body and is attached to the end coil of a return speing.
A projection on the hexagon headad plug locates the
other end of the spring (see Frg, TE4),

Operation
The pressure control valve controls the oil delivery
froem the fronl pump, according to the demands of the
hydraulic system. Pressurized oil is directed, via the
control valve, to the outer surface of the front pump
slide, thus moving it to the required delivery position,

The controlling forces i the pressure control valve
are the pump oulpul {mam} pressure and the throttle
pressure. Main oil pressure, acting on the spring-loaded
valve, tends to reduce pump delivery, whilst throtile
valve (T.V.) pressure acting on the T.V, oil regulator
plug assisis the spring in opposing mein pressure and
increases pump delivery. T.V. pressure thus causes the
pump oulput [0 imcrease with increased throtile
opening.

When Reverse is selected, additional oil pressure s
requited to hold the reverse cone cluich in the engaged
position, This pressure is directed to act an the reverse
tooster plug (see Fig. Tad)and as this pressure is greater
than T.V. pressure, pump delivery k& boosted 0 &
pressure sufficient to hold the reverse clutch firmly in
EngRgement.

Pressure control valve — To remove

The pressure control valve can be removed with the
pearbox fitted (o the car and without disturbing any
other pants.

To ensure that the inner parts do not fall out during
removal, procesd as follows.

Unscrew the blanking plug, taking care to retain it

1

FIG. Té6 PRESSURE CONTROL VALVE
IN POSITION

1 0 passage to pump slide B Sealing ring

2 Pressura regulator spring 6 Gearbox casing
3 Revarss booster plug 7 Pump casing

4 TV, or reguletor plug B Oil delivery dugi

Tk




Workshop Manual

Rolls Rayce Silver Shadow & Bentley T Seras

Chapter T

against the force of the pressure reguiator spring.

Before lifting out the blanking plug place a finger on

the regulator spring and lift out the complete unit.
Separate the spring and valve from the plug; the

damper spring, reverse booster plug and T.V, regulnior

plug can then be shaken from their bores,

Pressure control valve — To inspect

Thoroughly clean all metal parts wsing a cleaning
fluid sach as Trchlorethylene,

Examine the condition of the inner and outer rubbes
cushions and, if they show any signs of detenioration
or damage, they should be renewed. Lubricate the new
rubber cushions with clean gearbox oil before fitting

i

them.

Remove the "0 ring and joint washer from the
blanking plug. then examine the threads for signs of
damage; also examine for damage the threads in the
aluminium gearbox casing. Screw the blanking plug
into the cisng to ensure that the plug enters smoothly
and easily; remove the plug.

Pressure control valve — To fit

Fit a new "0 ring and joint washer, then assemble
the unit (see Fig. TA67) using petroleum jelly wo retain
the plugs and damper spring in position whilst the
unit s itted to the gearbox.

Tighten the plug to the correct torque loading.

B T ]

FIG. TE7 PRESSURE CONTROL VALVE

1 Regulator valve 4 Pressure regulator spring B Sealing ring

2  Inner cushion 5 Damper spring
3 OQuter cushion 8 HAeverse booster plug

8 Joint washer
10  Blanking plug

T TNV regulator plug

DIMENSIONAL DATA FOR
SECTION T17—PRESSURE CONTROL VALVE

PFERMISSIDLE
DESCRIPTION DMMERESI0ON WORN REMARKS
CHMENBROM
Retiarm spring— Free lengthe 2-X3% in. (approx).
(56,8 mm.) (approx.) L e —
Load required [0 comprss 14 lb, # oz, 10 14 Ik 12 0z 14 b
spring Wmgth 0 1-7I8 im, (6,5 ki. 10 6,7 Ki.b (6 hg) e —
(33,73 mm.)
Dam ring— Iree length. T m
pes e B (19,57 mm.) T ey
Load roguired © compness 21 1b. oz 1o 24 1b. T oe 11 b,
spring length 1o 809 in 9,7 kg. 10 11,1 kb (9.5 kg.h e
(LEAT men.)
Hlanking plug Torgue tiThI.:n to hetween 45 lb.0L
amd 50 b0 . —
(6,2 kg and 69 kgm.)

Tl
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The grarbox front pump {see Fig. T58) is a variahle
capacity, engine driven unit which is secured to the
fvont face of the pearbox. A cast iron cover containg a
steed slide, a rolor and seven vanes, The vanes are
positianed in slots in the rotor, the outer edpes running
against the inside of the slide and the inper edges
against two vane rings. 4 bronze bush inm the cover
accepis the neck of the torus cover, and a lip-type seal,
pressed into the cover in front of the bush, prevents
the cscape of oil betwesn the pump and the torus
cover. Another iron casting forms the pump body, This
body bolis onto the cover and coniains a bush whech
supporis the pump drive-shaft; the body also houses
the pump relief valve,

Dperation

When the engine starts, the pump rotor is caused 1o
rotate and to lift fillered oil from the gearbox sump.
The slide can move from a position of maximum
tion, 1o &n eccenine postion diameirically opposite (o
the maximum stroke position. This varies the ol dis-
plicement spice between the rotor and the slide and
causes the oil which is carried round betwesn the vanes
to be forced out at the position of minimom clearance
(see Fig. T69). A position of maximum eccentricity will
enable the pump to supply maximuem delivery ; opposite

;o S =

Chapter T

Section T18
FRONT PUMP AND DRIVE-SHAFT

FIG. TE@ FRONT PUMP AND DRIVE-SHAFT

Aotar

Vane

Shide

Pressure contral
vahee port
Dudet

1
8
8
10

Drive-shaft and
frant annulus gusir
Ralief valva
Priming springs
Vanea rings

Qil seal

Ti0s
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[ METERED OIL
C] Tv. oo

12 N W 9 8 7 6
FIG. TE9 DIL FLOW DIAGRAM—FRONT PUMP

1 Vane T Exhaust
2 Decreased delivery B Relief valve
3 Pressure control vahe 9 Inbet
4 Exhaust 10 Fesd 1o coupling
5 Pressure ofl 1o front 11 Rotor
BOrVG 12 Vane ring
6 Incressed delivery

TIoé

ecceniricity will enable the pump to retirn excess oil
from the rear pump to the sump. This arrangement
enables the front pump to control delivery from both
pumps-

A concentric pair of coil springs hold the slide in the
maximum delivery position in order to prime the pump
rapidly when starting.

The slide position and therefore pump delivery is
varied to maintain the required output in accordance
with the demands of the gearbox hwdraulic system. A
pressure controd valve (see Section T17) is positioned by
pump output pressure (o vary oill ow through a port
permitiing oil pressure o act on the outside of the
alide in opposition Lo the oil pressure on the inside.

Although the front pump absorbs excessive oil from
the rear pump, & relicf valve is fitted in the front pump
body o limit the maximum pressure in the system,

(hl under pressure 15 delivered by the pump to the
fronl serve unil. AL this point it is joined by the supply
from the rear pump, Rear pump oil passes through a
nod-retarn valve which prevents the front pump from
discharging into the rear pump, A small oil bleed is
allowed to by-pass the relief valve in order to supply
oil to the rear pump when the car is stationary or mov-
ing in reverse gear,

Front pump — To remove

To remove the front pump and drve-shaft, it s
necessary to remove the gearbox from the car, then
remove the following units.

Fluid coupling (see Section TI0).

Bide cover, sump and filter (see Secrion TT1).

Front servo (see Section T14).

Rear servo and sccumulbator (see Secrion TT5).

Pressure control valve (see Section TI7).

If necessary, the front pump may be removed from
the gearbox without disturbing the drive-shaft, but, if
the gearbox is to be overhauled it is casier io remove
the drive-shall at this stage.

Withdraw the pump-to-front servo oll feed pipe (ree
Fig. T, then withdraw the filter-to-pump pipe.

Ulsing snap ring pliers (see T.5.D, 2331 —Workshop
Tools) remove the snap ring from the intermediate
shaft as shown in Figure T71. Remove the steel backing
washer and bronze thrust washer; these washers should
be kept together and labelled for easy identification on
assembly.

Remove, the two setscrews which secure the front
pump to the gearbox casing then using the snap ring

pliers, exiract the pump locating washer from its
counteribore (zee Fig, T7I)L
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Taking care not to damage the drive-shaft bushes on
the intermediate shaft splines, withdraw the pump,

together with the drive-shafi, from the pearbox (see
Fig. T73). 1t may be necessary to tap the rear face of
the pump to free it initially, in which cass & soft drift

should be used ; discard the pump-to-gearbox 0¥ ring
setl,

Remove the bronee thrust washer from the inter-
mediate shaft and attsch a label o the washer for
identification,

The front pump should be dismantled only if it is
faulty' or reguires cleaning. If rig testing facilities are
nol available, it is recommended that a replacement
pump be fitted rather than to attempd rectification.

Front pump — To dismantle

Separate the pump from the drive-shaft by shiding
ong from the other.

Pemove the four setscrews and washers which
secure the halves of the pump together, then Lift off the
pump body (see Fig. T74). IT the halves of the pump are
held tight by the two dowels, tap the pump cover with
a soft-headed mallet. Ensure that the cover is lower-
most (1.2, oil seal at the bottom) otherwise the pump
internal parts will fall oot and may be damaged.

Befare liMing out any of the pars, mark the exposed
face of the rotor to ensure that it is fitted with the same
side up during assembly. Do not use a seriber or punch
for marking; an indelible pencil is recommended,

Remove the top inner vane ring, the rotor, the seven
vanes and the bottom inner vane nng, then lift out the
slide after pushing it toward the priming springs as
shown in Figore T75.

Remowve the priming springs.

Remove the relief valve from the pump body as
Follows.

Depress the spring guide then withdraw the 1etaining

in,
: Relax the presaure on the spring gueide, then remove
the puide and springs ;: remove the valve (see Flg. TT6).

Remove and digeard the 0" ong from the bore of
the oil intake pipe in the pump body.

The lip-type ==al in the pump cover should not be
removed unless it is o be renewed, in which case it
should be carefully knocked oul with a hammer and
chisel; take care not to damage the bors in the pump
oW,

Front pump — To inspect

Wash all the parts in clean paraffin, ensuring that afl

the oil passages and bieed holes are clear, then blow
them through with compressed air

im T72 REMOVING THE PUMP

.n} s

I.IJI:ATIHE W.IEHEH

FIG. T73 REMOVING THE FI.IHF..I.HIJ
DRIVE-SHAFT
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FIG. OVING THE RELIEF VALVE

Ti08

Cloths should not be used lor cleaning purposes
owing to the danger of fluff entering the control system
and fouling the various valves.

Examine all parts for cracks or damage and check
all moving paris for scores, burrs and roughness. IT
the pump cover or body is decply scored, the pump
should be rencwed.

Check that the halves of the pump mate without a
gup. Small burrs may be stoned off but the joint faces
musl not be scraped or lapped.

Reference should be made to the Parts List before
remewing any parts as many of the componsnis are
selectively assembled and muest not be renewed
separately.

Check thal the dowels are secure in the pump cover,

Ensure that the pump slide moves [recly in the pump
cover and that the reliel valve and regulator valve are
free o move in their respoective bores.

Examine the reliel valve spring and priming springs
for damage and general condibon; slight polishing of
the eqil outer dinmeter 15 permossible.

Check that the pump vanes nre free in their shots,

Inspect the drive-shafit bush in the pump body and
the torus cover bush in Lthe pump cover for scoring o
heavy uneven wear, Slight wear of the bushes is
normal but, if wear or damage is excessive, the come
plete pump shoukd be renewed as il is not advisable to
fit & separale body or cover,

Ensure that the rotor driving key is a good fit in the
drive-shafi; check the rotor keyway for wear and burrs.

Examine the drive-shaft splines and the pear teeth
for wear; also the journal surface or sconng.

Check that the two bronze bushes in the shaft are
secure; inspect the bushes for sconing and ueven wear,

Examine the steel backing wisher and bronee thrust
washers lor ridges or heavy sconing.

Fit the pump slide into the pump cover without
fittimg the priming springs,

Using a cial test indicator, as shovn in Figure T77,
check the end clearancs between the slide and cover,
The inita] reading should be taken from the cover
juint face, then the assembly should be moved so that
the tip of the indicator moves onto the slide.

The difference between the two readings should
comply with the figures given o *Dimensional Data’
at the end of this Section.

Check the end cleamnee of the rotor in 8 similar
manner; again the difference in indicatos readings
ghould comply with the fgures given in *Dimensional
Diata”.

Remove the stide and rotor.

L "OS'L
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Front pump — To assemble

When ail parts have been carefully inspecied, clenned
and dried, lubricate all moving parte with clean
gearbox oil then assemble the pump in the following
arder.

IT necessary, fit a new oil seal with the senl lip facing
toward the centre of the pump (see Fig. T78). Lightly
smear the seal shell with Wellsaul before fitting,

Fit & new intake pipe oil s2al ring into the bore of
the pump body as shown in Figure T79. Ensure that
the end of the intake pipe has no sharp edges then
lightly smear it with pearbox oil. Check that the ring iz
correctly fitted by entering and withdrawing the pipe.

Fit the reliel valve with its spring guide and retaining
pim.

Fit the 1wo priming springs and the slide into the
pump cover. Ensure that the outer spring is correctly
located in the recesses in the cover and the slide
Check thai the shide will move freely through its full
stroke and will return under spring pressure,

Fit one of the vane rings, then fit the rotor with its
marked face uppermost.

Fit the seven vanes, positioning them according 1o
the wear pattern on the radivsed ends; the edge
polished along its whole length should contact the
inper circumfersnce of the slide, the inside edpe being
polished only where contact 15 made with the wane
rings.

Fit the second vane ring, ensuring that the vanes are
cofrectly positioned between the vane rings and the
slide. Rotate the rotor ssveral times to ensure Treedom
of movement,

IFany one of the vanes appears excessively loose, its
diametrical clearance should be checked in the manner
illustrated in Figure T8 to ascertain if it i3 within the
limits given in “Dimensional Data’,

Fit the pump body over the dowels in the cover und
secure the body with the four setscrews and washers;
lighten the setscrews evenly o the correct torgue
figure given in ‘Dimensional Daty’. Tumn the rotor
several times (o check Tor freedom of movement, then,
by pushing against the internal bore of the rotor,
ensure that the slide is free and that the priming
springs return it 1o the maximum delivery position.

Pour a litle clean gearbos oil into lhe pump intake
bore then rotate the rotor several times o ensure
thorough internal lubrication,

IT rig testing facilities wre available the pump should
he checked for flow mnd pressure (see Dimensional
Data). IF these facilities are nol available, fit the pump

FIG. TT7 EHEEIIHE TI'IE !I.IDE EHI:I I'.‘I.EAII'.AHBE

to the pearbox and check the ol pressure as deseribed
under “0il pressure—To check’ in Section T3—
Testing.

e o
= 8
e i
T ‘E"
= I
£ 3 g wa
FIG.T78 FITTING THE PUMP DIl SEAL
1 Fump cover 3 Press ool
2 Guide ool 4 0l seal
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FIG. T79 FITTING THE INTAKE PIPE
SEALING RING

Front pump — To fit

Fit the bronze thrusi washer over the intermedinte
shafi so that il is in position aganst the shoulder of
the front planet carrier. Apply a liberal amount of

FIG. TBD CHECKING THE FRONT PUMP NIP

TLHIO

clean pearbox oil o the front drive gear then slide it
over the miermedimle shall into the main casng, turn-
ing it slightly to mesh with the planet gears. During
this operation care must be excrcised 1o avoid damag-
ing the bushes on the intermediste shalt splines.

Fit the bronze thrust washer and the steel backing
washer over the intermediate shaft, then fit the snap
rimg.

Using & dial 1est indicator, or feeler gaupes inseried
between the thrust washer and the end of the drive-
shuft, check the drive-shaft end foat in relation to the
intermediste shaft. Movement of the drive-shafit
thoukd be betwesn 0002 in, and 0004 in. (0,05 mm.
and 010 ..

IF necessary, adjust the end Moal by selecting the
correct size of backing washer to give the reguired
figure, oy

Fit & new "0° fing under the pump cover Range.

Before fitting the pump, lubricate the drive-shaft
bush in the pump hody with a liberal amount of clean
gearbox oil. Align the drive-shali key with the keyway
in the pump then slide the pump into position: the
key should =nter the keyway smoothly and easily,

Align the pump flange with the dowel washer loca-
tion in the gearbox front face then inseri the dowel
washer. Fit the two refaining setscrews and tighten to
the correct torgue loading {see Dimensiomnal Dare),
Mote The pump must be pushed i until the "0 ring

abuls the counterbore in the gearbox. [do not
attempt to push in the pump by tightening the
setscrews, except [or the fatter part when nipping
the "0 ning,

If a replacement pump has been fitted, the following
check shoold be made to ensure the correct nip of the
pump fange by the bell housing,

Check that the projection of the pump flange fram
the front face of the gearbox is within the limits given
in ‘D¥imensional Crata’.

This check can be made using a straight-edge and
feeler gauges (see Fig. TED). I the clearance is incorrect,
rencw the "0° ning seal,

Fit the remaining assemblies in the reverss order o
that given for their remowal.

Oil pressure — To check

IF nig testing facilities are available, the front pomp
should be checked for Mow and pressure (see Dinmen-
siowmal Dare),

I the pump has not been checked in this manner, and
the pearbox has been fitted to the car, replenish the
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TLaT &mp

pusgieg uj paiy




Rolls-Raycs Silvar Shadow & Bentley T Series Workshop Manual

the pearbox has been fitted to the car, replenish the
gearbox with oil and check the oil pressure in the
following manmer.

Fit an oil pressure pauge as described under *Ohl
pressure—To check’ in Section T3—Testing, then
run the engine a1 a speed of 1 200 r.p.m. and check the
oil pressure when the gearbox is warm, Select Reverss
and again note the pressure, If the pump is working
satisfactorily the pressure should be approzimately

Printed in Esgland
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TS0, M6

T0 Ib/sg. in. (4.9 kgisg.cm.).

Reverse pressure should not be less than that
obtained in Meutral; it is normally slightly higher.

Finally, carry out a read test (o ensure that all com-
ponents are funclioning correctly. Dhetails of change

points and testing procedure are given in Section T3— FIG. T8 I:I'IH:I].H THE '“E
Testing. DIAMETRICAL CLEARANCE
DIMENSIONAL DATA FOR
SECTION T18—FRONT PUMP AND DRIVE-SHAFT
b PERMIESIBLE
CRIPTION DEMEMSION mmwm AEMARKE
Wanes dinmetrical clearance. 0002 in. to D-0042 in. L0045 in
(0031 mem. o 0,107 mim.) (kI3 mm.] =
Vanes end clearance, 0-0008 Ip. 1o 0-0015 in GO0 73 e, Gelectively assembled
(0020 mame. o 0038 mm.) {00085 rmame}
Rator end chearance. C-0008. im, 1o 0-0015 in. OO0 75 i, Belectively nasembled.
{0030 mame o 0,038 mm.) {00045 mm. )
Sllde end chearance, CLOD0E im. to 00015 in. 0000 TS n. Selectively amsamibled.
(00 rem.. 80 0038 mm,) (00045 mam. )
Wopes clearmngs in rofor., 0-0012 in. to 0042 in. 0003 in. A vane with cacess ciearance
{0,03] mame 16 8,107 mm.) 40,17 ) will cause off Auctuation.
Dirrve-shafl end fioat. 0-007 in, vo 0-004 im, 0-005 in Select backing washer to give
10,03 mam. 10 0,10 mm.) 10,15 mim.) the carrect end flosl.
Bell housing 1o pearboa casing 0-007% gn. 8o 0013 in. Remew 0 ring o obtaio
nip. (0,08 mm. 10 0,33 mm.) —_— correst nip.
Priming spring — ouler = fres 0-6T% in.
kength. {17,25 mm,} — CETTn
required bo spring &b, B oz. to 7 1b. B oz, 5 b, B oz
1u1.|th 1o 0575 im, 9,53 mim,) (2,55 kg, 1o 3,40 k) {25 k) =
Priming spring — mner -~ free C-403 in.
Ien (103 Frm.) e =T
Load required fo com spring 1% Ib. to 26 |b. 17 Ik
length to O350 in. (5B mm) (807 kg o 11.79 kg ) (7,71 kgh g
Reliel valve spring — free length. 1718 in.
{43 66 mam. § e o
Lead required 1o com apring 13 b fo B5 Bbe 12 M.
knlth'ln J-Dﬂ'm.lmmm:l 1590 kg o 680 kg.) (544 kg _—
Lenscrews — pump body o Torgue iy Beiween 12 b0
EoviET, and 15 b R S
{066 kgm. and 207 kgm.p
Selicreves — pump 1o gearbox Torgus Li 15 berween 10 Mo
casing, mnal 13 L —
{1,358 kpm. und 1B kg ¥
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FRONT OIL PUMP RIG TEST PERFORMANCE
PLUMP BL.P.M LINE PRESSURE LINE FLOW ToRUS PRESEURE
350 30 Ihieq. lm. (3,5 kgisq. em.)

I gallon (4,53 Lires) in 59
seconds

{Enifimum).

Us=s an approved lnbricant at 1217 C, (250° F)

Tiz
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The speedometer drive (see Fig. TEZ) is secured by a
setscrew and lock plate o the gearbox rear extension;
it can be readily removed without disturbing any other
gearbon units.

Speedometer drive — To remove

Dasconnect the speedometer cable by unscrewing the
knurled nut a1 the gearbox end then withdrawing the
cable, If the speedometer depve {3 o be removed lor
any length of tme, mask the open end of the drive
cable to prevent the ingress of dust and diri.

Remove the retaining setscrew and lock plate then
withdraw the speedometer drive,

[hscard the rubber *O0° ring.

Speedometer drive — To dismantle

Hald the pear between soll jaws in a vies,

Remove the split pin then unscrew the nut which
socures the gear (o the drive shaft; remove the nut and
washer,

Tap the gear off the shafi using a soft-fsced mallet.

Litilizing the two fAats on the speedometer drive
body, clamp the body between soft jaws in a vice then
unscrew the halves of the assembly.

Speedometer drive — To inspect

Wash all dizmantled parts in clean paraffin.
Examine the gear teeth for damape and signs of
EXCESEIVE Wear,
Eramine the squared end of the shalt for cracks.

Chapter T

Section T19
SPEEDOMETER DRIVE

Examine the threads on the housing for damage,

IT the oil seal is to be renewed it should be pressed
out of its housing wsing a suitable dolly.

Examine the shaft for any sharp edpes which may

damage the oil-seal during assembly.

Speedometer drive — To assemble

To assemble the speedometer drive reverss the pro-
cedure given Tor its dismantling noting the following
points.

[ ot overtighten the castellated nut when fitting
the gear to the shafi, A new split plin should be fitted.

Ensure that the halves of the assembly are tight; do
not overiighten,

A light application of clean oil on the drive-shafi wall
assist ity passage through the ol seal,

FIG. T82 SPEEDOMETER DRIVE
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Speadometer drive — To fit
Fit a new rubber "0° ring to the groove in the speedo-

meter drive housing,

Apply a thin smear of clean oil around the “0° ring
when fitting the speedometer drive into the pearbox

rear extemsion.

Locute the locking plate in its groove, then fit and
tighlen the setscrew to the correct tarque loading,
Ensure that the end float and backlash of the drive-
shaft and gear are within the limits given in '‘Dimen-
sional Daa” al the end of this Chapier.

Connect the speedometer drive cable

DIMENSIONAL DATA FOR

SECTION T19—SPEEDOMETER DRIVE

PIAMISSRLE
WGAN

ing g Fear extension.

Castellated out — gear 1o shafl,

Setscrow — speedometer hous-

Totque tighten to 8 ThrL
(1,11 kgm.)

Torgue tighten to between 8 Fhodr.

and 10 lb.fi
{011 kg and 1,38 kgm.}

DEECRIPTION DiMEMSEOMN REMARKS
DIMENEIDN
Cirive-shalt end fiat. 0415 in. (0,38 mm.) {minimam e —_—
Drive gexr backlash, 002 |, to Q004 in OHO086 i
005 mame 1o O, 10 mm) {0, 1% mm,} p——

Take nst i pext split pi;n
hiobe.
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The reverse assembly (see Fig, T33) comprises the
reverse epicyvelic pears and output shafi, an aluminium
rear extension camng and, for dismaniling and
assembly purposes, the mainshafi,

The reverse planer carrber has three plkanet pears
which rowate on needle roller bearings pround hardened
steel pins: the carrier is splined to the output shaft.

Also fitted to the reverse planct carrier is the bronze
skew pear which drives the rear pump and governor.

The reverse annulus gear, which rotates on the out-
put shafi, is an integral part of the reverse cone clutch.
The cone surfaces run between an ouler friction cong
which is held siationary in the pearbox casing and an
inner cong which forms part of the clutch piston ; the
clutch piston moves axially on four guide pins which
prevent its rotation, oil leakage being prevented by
annular seals,

Two ball bearings, one al epch end of the rear exten-
sion carry the output shafi; the lront bearing is
caplive, being retained by a circlip. On the output shaft
itsell iz the pear wheel which drives the speedometer
drive-shafi poar. The gear wheel is located by two
distance iubes, between the ball bearings, and is
secured by the clamping load when the coupling flange
is fitted 1o the output shaft and tightened in position,

il sealing 15 effected by a lip-type scal which fits
into & bore in the rear of the extension, the lip of the
seal bearing on the coupling flange.

Chapter T

Section T20
REVERSE ASSEMBLY

The pearbox eleciric actuator is conveniently
mounted on the rear exténsion casing, Two tapped
hosses on the lefi-hand side of the casing, and o boss
and bracket underneath, accepl the actuator securing
sELsCraws.

Operation

When Reverse e selected, reverse oil pressure pushes
the reverse clutch piston forward to trap the reverse
cone between the inner and ouler cones, thus holding
the reverse anpulus pear stationary, Al the same time
the rear band and the centre clutch are released,
allowing the rear drum to rotate frecly.

As driving lorgue is applied to the rear sun gear, the
planet gears are forced to revolve and drive the rear
drum and reverse sun gear in the reverse direction Lo
the applied torgue. Thus, the reverse planet gears ane
forced o revolve around the atationary anoulus io
follow the rotating sun gear, the reverse epleyclic unit
is in reduction and the entire assembly of reverse and
rear planet carriers is driven in Revarss,

When oil pressure to the reverse cluich 15 cut off,
the reverse cone clutch is released by six coil springs.

Reverse assembly — To remove

Before attempting to remove the reverse assembly,

Tiis
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FIG. TE3 REVERSE ASSEMBLY —CUTAWAY VIEW

1 Qil pump drive gear 8 Distance tubs 10 =i

2  Rwerse annulus gear 7 Coupling flange 11 Eﬁﬂmﬂﬁ?;r

3 Rear extension casing B OQutput shaft 12 Raverse planet carier
4 Reverse clutch return spring 8 Reverze clutch piston 13 Drive flange

& Speedometer drive gear whesl 14 R-=ar unit planet carrier

the gearbox should be taken outl of the car (see Secrion
T and the following units removed.

Fluid coupling {see Section T}

Side cover, sump and filter (see Secoion T

Controd valve unit and parking brake bracket {see

Section T12).

Front servo unit (se¢ Section TI4),

Rear serve and accumulator {see Secrion T1F).

Rear pump and povernor (see Secrion T18),

Speedometer drive {see Secrion T,

During removal of the reverse assembly from the
gearbox and also during subsequent dismantling, all
the thrust and adjusting washers should be labelled for
easy identification when assembling,

After removal of the units previously mentioned,
check the end float of the mainshalt as follows,

Remove the snap ring from the mainshaft.

Fit the centralising tool RH 7771 to the mainshaft
and intermediate shall,

TIi&

Mount a dial test indicator so that the gauge plunger
rests on the end of the malnshell (see Fig. T84).

Fit the wedge tool (see T.5.0. 233]—Workshop
Toolr) in position between the forward end of the ail
delivery sleeve cap and the front drom, then lightly tap
it down to take up lront drum assembly end float,

Push the mainshaft in toward the rear extension then
gel the gauge 1o wero.

Pull the mainshafi forward and notc the gauge
reading.

Repeat the operalion o ensure that a correct
reading has been obtained. IT the reading is within the
limits given in “Dimensional Data’ the existing thrust
washer may be retained, provdded that it is otherwise
serviceable ; remove the wedpe (ool and the centralising
tool.

[T the end float is incorrect, measure the thickness of
the adjusting washer then selec! a new ane 1o give the
correct end float.

DLFLTEL

1LET Ang

Py U pay




Primted in Eagland

Jaly 1971

T.5.0. 2476

Rolls-Rayce Silver Shadow & Bentlsy T Seres

Warkshop Manual

Unlock the tab washer which secures the coupling
fange nut.

Fit & holding bar to the coupling Aange then slacken
the nut, using serrated spanner Mo, RH 7772 [see
T.5.0. 231l—Workshop Tools), Remove the nul,
tab washer, key washer, clamping washer and end nip
ndjusting washer.

Huold the rear drum by applying the rear band with
n suitable lever, then remove the six seiscrews and
spring washers which secure the driving flange to the
rear drum.

Remove the five nuis and plain washers which
secune the rear extension to the gearbox casing.

Withdraw the reverse assembly from the gearbox
casing. taking care to retain the stationary cone key,
then remove the mainshalt and washers (see Fig, T85).
If the reverse assembly sticks in the gearbox casing, tap
the front af the mainshaft with a soft-headed mallet to
initiate movement,

Removwe and discard the pasket,

If the pearbox drum assembly s to be removed, fit
the rear cluich huob retainer.

Reverse assembly — To dismantle

Remove the output shafl and epicyclic gear train
from the tear extension casing as described in the
following paragraphs. Refer to the cutaway wview
shown in Figure T83 when dismantling the reverse
assembly.

PMace the extension casing on the bed of a press,
ensuring that there is sufficient room below the press
bed 1o allow the shaft to emerge fully from the sxten-
sion casing. Ensure that the bed of the press s clean
and will not damage the joint face of the aluminium
casing.

Prodect the threads on the end of the cutput shafi
then press the shaft oul of the beanngs,

After approximately 0730 in. (19,05 mm.) of move-
ment the shaft will fall freely until the land upon which
the speedometer drive gear wheel fits encounters the
front beanng.

Distain a bar of suitable length and diameter that
will pass through the redr bearing and assist in pushing
out the shaft,

Continue pressing the shaft downward until the gear
wheel land passes beyond the front beaning inner race.

The shaft should again fall until the third land, upon
which the rear bearing fits, encounters the front bear-
ing inner race.

Push the shaft through the front bearing then
remove the shaft and the press bar.

Remove the epscyclic gears from the output shaft as
fllows,

Remove the thrust washer from the reverse anoulus
gear,

Chapter T

FIG. TB4 CHECKING MAINSHAFT END FLOAT

1 Spacer

Remove the annulus gear, spacer and the reverss
planet carrier from the output shaft, taking care not
to damage the soft metal bush in the anpulos gear.

Remove the snap ring from the output shaft then
lift off the reverse sun pear and driving flange, thrust
wisher and backing washer,

To dismantle the reverse clutch, lay the anoulus gear
on the bench with the stationary cone uppermost.

Expand and remove the stationary cone 85 shown in
Figure THS. Avoid over expanding the cone as this
may lead to permanent distortion. :

Turn over the annulus gear then remove the relainer
and cushioning ring by slightly turning the retainer and
withdruwing the lugs from therr holes

FIG. TB5 MAINSHAFT AND WASHERS

End flost adjusting washear
Mainshaft

Thrust washar

Snap ring
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FIG. TE7 CLUTCH SPRING COMPRESSING
TOOL IN POSITION

2 Retainer

1 Tool

T4

3 Snap ring

Fit the clutch spring compressing tool to the exten-
sion as shown in Figore TR7, ensuring that the gap in
the spring ring is situated between two of the tool legs
to facilitate removal,

Centralise the tool in the exiension housing. Screw
down the tool nut until the clutch spring retaining
washer is clear of the spring ring: remove the ring from
the groove. Remove the ool und withdraw the retain-
ing plate and six cluich springs.

Withdraw the inner cone clutch from the extension
Casing.

If difficulty is experienced in removing the clutch
cone, place a hand over the extension casing to retain
the piston, then intermittently apply air pressure of
approximately Y0 1b/sg.in, (4,9 kgisq.cm.) to the clutch
apply duct as shown in Figure TEE, This will lift the
cone-sufficiently to allow withdrawal from the casing;
do not attempd to rolate the cone as it is located by
dowels. Remove the clutch piston sealing rings.

To remove the bearings and speedometer drive gear
wheel proceed as Tollows,

Remove the snap ring which secures the front bear-
ing in position 1n the extension casing.

Push oul the front bearing then remove the short
dhistance tube, speedometer drive gear wheel and the
long distamce tube,

Push out the rear bearing and the oil seal; the seal
may be retained of the shell is undamaged and the
rubber lip s in good condition.

Reverse assembly — To inspect

Before inspection, all paris must be cleaned thor-
oughly using ctean paraffin, o brush and compresed
WAL

Examine the foflowing for residual sludge. Gear
teeth, external and internal splines, bores and sealing
ring grooves and the mainshaft bearing housing at the
front end of the output shaf.

The clutch apply duct in the extension casing and
the oil passages at the rear end of the mainshaft must
be blown through with compressed air (o ensure that
they are free from obstrsction.

Screw threads — Toe inspect

Exarmine all screw threads, particulardy any which
were light on removal ; il necessary clean the threads,

Gears — To inspect

Examine all gear teeth for damage and wear.
Examing the general condition of the end thrust
washers of the planet pinions,

Examine the planet pinion carmers around the pin
bores for radial cracking, particularly across the
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niarrowest seciions, also check the pins for tightness in
the bores; the pins are initially a press fit and should
Temain tight.

If any part of a planet pinion assembly is found fo
be unserviceable the complete assembly concerned
must be renswed,

If any part of the reverse planel carrier is unservice-
ahble, the complete assembly, including the rear pump
driving gear, must be renewed ; the pump driving gear
is retained by a ball and snap ring and any attempt o
remove it will render it unserviceable. The rear pump
must be penewed complete with the reverse planet
carrier; a worn gear must not be mated with a new
gear in this instance.

The outpul shaft planet gear assembly, reverse sup
gear and the reverse planet gear assembly may be
changed independently of their mating gears,

Dutput shaft — To inspect

Examine the bearing faces of the planet carner, the
shaft and the thrust and backing washers for scoring
and for signs of unsven wear,

Examine the mainshaft bronze bearing in the
hollow end of the output shafi,

Check the splines for fretting and twisting which
may indicale incipient failure.

Check that the plug in the end of the shaft is secure.

If any pari of the cutput shafi is found o be
unserviceable, it must be changed as an assembly. The
thrust and backing washers can, of course, be renewed
independently i’ any dowbt exists as to their service-
ahility.

Reverse sun gear and driving flange
assembly — To inspect

Check the driving flange and the thrust washer
retainer for distortion ; the retatner should ke tight on
the splines.

Examine the bronze bearing in the bore of the sun
gear for sconng and uneven wear,

Any part which is unserviceable will necessitats
renewang the complete assembly,

The thrust washer rewiner under the driving flange
should not be disturbed as this is a press fit and is jig-
assemhbled.

Reverse planet carrier — To inspect

Check that the rear pump driving gear = Ught on ils
mounting and examine the pear for excessive wear,
Examine the bearing surfaces of the extension and
the cushiontng ring for woring and oneven wear,
Il any part of the reverse planst carrier is unservice-

FIG. T88 REMOVING THE REVERSE
CLUTCH PISTON

ahle the complete assembly and the rear pump must be
renewed, s described under "Gears — To inspect’,
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o=

r:‘:s“:-;é i

144
e

FiG. TBS CHECKING THE REVERSE PLANET
CARRIER END FLOAT




Workshop Manual

Rolls Rayce Sifver Skadow & Bentley T Sares

Chapter T
Reversa clutch assembly — To inspect

Examins the following parts for scoring, rough sur-
faces, signs of overheating and wneven cormact. The
mating faces of the ouber siationary clutch cone, the
reverse annilus gear and the inner stationary clutch
cone,

Examine the thrust washer and the henring sirface
in the reverse annulss gear for scoring amd uneven
wear: also examine the soft metal lining in the annulus
gear bore for scoring, cracking and for poor adhesion
e the shell.

Examine the clutch sprng retainer for damage or
distortion and check the springs for collapsed coila.
Check that all the springs are of the same length.

Examine the stationary ¢luteh cone lor cracking in
the vicinity of the keyway.

Examine the cushioning ring retniner for excessive
wear on its bearing surfece and for cracking at the
bends of the lugs, Check that the cushioning ring has
not lost its spring tension and become fnttensd during
BETVICE,

Examine the reverse claich piston seals for loss of
resilience and crackimg, If any paris of the reverse
annulus gear, the stationary clutch cone or the inner
clutch cone are wnserviceable it will n2cessriane
renewal of these paris 85 @ comple assembly,

Hher parts of the assembly con be renswed inde-
pendently, but clutch springs should be renewed as a set.

Bearings and housing — To inspect

Examine the front and rear ball bearings for wesr
and the outer races and their housings for signs of
spinning: the outer race should be a light, tap fit in the
horusing,

The bearings can be rencwed independently of the
shall or extension casing providing that due regard is
given 1o the condition of the housing and mountings.

Rear extension and coupling — To inspect

Expmine the extension For cracks and other damage.

Fxumine the iernal splimes of the coupling for
signs of Nielling or other damage; also examine the
borg Ul tlie distance slocwes for burrs which might
hecome detached during assembly.

Exgmine the coupling bolt holes For elongation,

Examine the odl seal rubbing diametes for signs of
grisnyving or Burrs,

Esamimne the oil seal for loss of resilience and any
damage Lo the scaling lip which would account for o
beuking seal.

Al items n this assembly may be renewed inde-
pendently.

Tz

Heverse assembly — To assemble

Belfore assembling, all perts muost be thoroughly
cleaned then hghtly oiled with clean gearbox ail,

Mew gaskets, oil seals and smop rings should be
litted where applicable: jointing compound must nod
be used.

Stand the oulput shaft on 15 end and assemble the
thrust washer, the bucking washer and the driving
Aange and reverse sun gear, taking care not to damage
the bronge bearing in the sun pear bore as it pasies over
the shaft splines,

Check that the washers are in the relainer on the
underside of the drving fange, then fit the BNAp TiNg
to the groove in the shalt. Rotate the sun pear assembly
to ensure that it i3 free on the shaft. Fit the reverse
planet carrier-ensuring that the pears mesh correctly
with the sun pear and check that it rotates freely,

Slude the dslapce piece into position on the shaft;

check the end float of the reverse planet carrier by
holding the dislance piece against the shoulder on the
shaft and inserling & lecler gauge belween the distancs
pizce and the plapet carrier a5 shown in Figure T8,
If the end Boat & nol within the Hmits quoted in
‘Cimensional Dhata” the output shaft, or the reverse
planct carrier, or both, must be repewed by selective
fitting.
Mobilgrease M3 and gently expand the scal mio iz
groowve with the seal lip facing away fiom the eonical
end of the clutch cone. Greass the inner s=al and ft it
to the groowe in the neck of the extension asing with
the lip facing the bottom of the apply chamber. Ensure
that both seals are fitted snugly into their grooves.

With the extension casing on the bench and the
apply chamber uppermost, fit the ouler seal guade toaol
[see T.5.0. 2331— Workshop Toals) in position [see
Fig. TO1 ensuring that it i seated on the shoulder in
the apply chamber. If 5 guide tool is not available, a
narrow flexibde sinp of metal approximagedy 12060 in,
(25,4 mm.} wide, of the correct lenpth and Free from
burrs and jagged edges, should be inseried in the same
manner as the ool

Lower the inner cone squarely into the guide tool,
senl first, then turm it o engage the four dowels. Push
the eone into the chamber until it reaches the bottam,
then remove the gukde tonal

Do not try o force the pston inte s chamber
without the aid of a suitable guids, otherwise the piston
outer scal will almost certainly be damaged,

Fit the exiension casing in position over the base of
the cluich spning compressing tool and fit the six
clutch springs into the sockeds. Lay the clutch spring
retainer plate and the spring ring in position on fop of
the eprings and assemble the top portion of the tool
ensuring that it is in a cemtral position. Depress the
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retainer until the spring ring can be Gited into the
groove. When the spring fing 2 in position, tap it into
the groove to make sure it wall not fly out when under
spring pressure, Release the pressure and remove the
tiool,

Check the freedom of the piston in the apply
chamber by applying an air pressure of approximately
70 Ibfsq. in. (4,9 kg/sg. cm.) to the cluich apply ducl.

Hold the cone out by afr pressure and check the seal
for leakage which will be indicated by the presence of
grease bubbles. If a leakape occurs fit a new seal.

Lubricale the stationary clulch cone and expand it
into position on the reverse annufus pear, using soap
ring pliers.

Care must be tken to ensure the mner face on the
edpe of the anmuolus gear is not damaped during this
operation, Do mot over expand the cone due 1o the
risk of distorion and the subsequent loss of contact
ares.

Turn the reverse annulus gear over and fit the
cushioning ring and retainer ; rotale the retainer to lock
the Tugs in their holes,

Rear extension — To assemble

The reverse assembly can be completely assembled
befiors being fitted to the gearbox if a bench fixture is
available to hold the assembly. If & fxture i not avail-
able, assessment of the thickness of the coupling flange
end mip washer and the final tightening and locking of
the securing nul should be left until the ssembly s
secured 1o the-gearbox casing

With the ootput shaft standing on s pear end,
lower the reverse annulus gear over the shaft (cushion-
ing ring retainer downward), until it meshes with the
reverse planet carrier. Spin the reverie annulus gear
several times to check for freedom of rotation.

Position the thrust washer in the reverse annulus
gear and retain it with o smear of petroleum jelly.

Presz the front bearing into its bore in the rear
extension; fit the snap ring.

Lower the bearing and casing over the output shaft
then press down the bearing, using a suitable tube on
the bearing inner race, unbil the rmce abuots the collar,
During this operation the stationary cone must be
guided into its spigot in the roar extension casing, at
the same {ime align the keyway so that it is betwesn
the bottom two stud holes in the casing.

Fit the short distance tube with the oil supply slots
UppeETMOst,

Fit the speedometer dave gear with the shoolder
uppermost then fit the long distance tube,

Fit the rear bearing, pushing it down the rear exten-

sion bore wntil the inner racs abuls the long distance
tube.

FIG,. T80 FITTING THE REVERSE CLUTCH PISTON

1 Piston
2 Guide tool

i,
i T
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FIG. T91 CENTRALISING THE REVERSE
CLUTCH CONE

1 Alr line adapior

2 Reverse clutch apply port
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FIG. T92 ASSESSING THICKNESS OF
END NIP WASHER

Fit the ol s&al with the lip of the seal facing toward
the bearing. The seal casing should lie Mush with the
end of the rear exiension.

Apply a smear of cleun gearbox oil to the seal lip
then ft the couphng flamge, nip washer. abuiment
washer, key washer, tab washer and nut; do not
tighten the nut yet unless a bench fxture i available to
hold the rear extension assembly.

Reverse assembly — To fit

Remove the clutch hub retainer; ensure that the hub
is correctly engaged inall the driving plates as described
in Section T21.

Fit a new gasket to the gearbox rear face and retain
it with n smear of petroleum pelly.

Fit the bronze adjusting washer 1o the recess in the
fronl face of the output shaft and retain it with a smear
of petrofeum jeliy.

Fit the maimshaft into the beanng i the ouiput
chaft. Ensure that the bronee thrust washer is in posi-
tan in the rear clutch hub, then fit the mainshaft and
reverse assembly to the gearbox. Check that the
stationary cone keyway 15 aligned with the keyway i
the gearbox Casing.

Fit the key then push the reverse assembly firmly
against the rear face of the gearbox.

Fit the parking pawl setscrews to align the rear
extension then fit the plain washers and nuts; finger
tighten the nuts.

Apply air pressure of approsimately 70 1b/sgan,
{49 kp/sg.cm.} to the reverse clutch apply port in the

pearbox side (see Fig. TR} This will apply and cen-

TIXX

trafise the reverse clutch assembly,

With the air pressure still applied. evenly tighten the
riwts, Cwt off the air supply then torque tighten the nuts
to the correct torque figure; remove the parking pawl
ELECnew.

Align the drnving Aange holes with the rear drum
holes then fit the setscrews and washers; check the out-
put shafl for freedom of rotation and the mainshaft for
freedom of movement whilst the setscrews are being
progressively tightened.

If the output shalt becomes stiff to turn, or locks, or
the mainshafl cannot be moved. remove the rear exten-
sion nnd ensure thut the rear clutch hub is home in the
rear drum: also ensure that the mamnshaft adjusting
ane thrust wishers have not slipped from their respec-
tive recesses. I either of these washers has slipped and
become trapped, it must be checked for damage or
distortion and, if necessary, rencwed.,

If mew clutch plates have been fitted to amy of
the drums, a certain amount of stifiness may be
encountered but it thould still be possible to rotate the
cutput shaft by hand.

Check the end float of the mainshafl as described
under 'Reverse assmbly — To remove’. This is a
routing pwsembly operation but i may have o be
carrisd cut dunng investigations of stiffness as des-
cribed in the previous paragraphs.

Fit the rearmost snap ring o the mamshaft,

Dutput shaft end nip — To adjust

Fhe cutput shaft end nip is st (o ensure that certain
componsnis which are finted to the oulput shaft are
locked in position.

Dutput shaft end mip should be adjusted as follows,

Bemowve the nut, lock tab, key washer, clamping
wisher and adjusting washer from the output shaf.

Select a thick adjusting washer; washer range 0-090
in, o 125 in (220 mm. to 3,18 mm.), fit the washer
tex the output shaft; the washer should stand prouwd of
the shaft shoulder.

Fit the clamping washer, key washer and nut, then
tighten the nut until all end clearance between the
bearing, gear and spacers has been taken up.

Remove the nut and washers then fit a slave adjust-
ing wazher, between 0F040 in. and 0060 0. (1,02 mm,
and 1,52 mm. | thick, onto the output shaft; the shaft
ahoulder should stand prowd of the washer.

Fit the clamping washer, key washer and nut;
tighten the nut.

Mount & dial test indicator to read off the coupling
flange as shown in Fipure T 92,

Push the coupling Mange along the output shaft then
sel the dial to sero. Pull back the coupling flange and
note the reading. The thickness of the requited adjust-
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ing washer i5; the thickness ol the slove [thin) adjusting
washer, plus the dial test indicator resding, plus
between (=004 in, and 0010 in. (0,10 mm. and 0,23
i), G008 in{0,20 pm.) i obrained on inivial Bald),

Measure the thickness of the existing washer and, if
suitahle, and otherwise serviceable, it may be fitted. I7
it is unsuitable, select another washer o give the
required end nip,

Remove the nut and washers then fit the selected
adjusung washer, clamping washer, key washer, new

Fit & holding tool to the coupling Aange, tighien the

Chapter T
tab washer and the nuot.

nut to the correct torque figure then bend over the tabs
on the washer,

Remove the holding tool and build up the gearbox
as described in the Sections which are listed at the
commencement of this Section.

The reverse unit can be tested for correct function-
ing, apart from reverse clutch operation, only by
fitting the gearbox tothe car and carrving outreverseand
forward selection of the gears as explained n Section
T6—Air pressure check and investigation'.

DIMENSIONAL DATA FOR
SECTION T20—REVERSE ASSEMBLY

DEBCRIFTION

DHPAENEIDS

PERMIGEINLL
WA N
DI ENEIDN

REMARKSE

Chstpun skl Bush ifd.

Mainshall — bearing diameters.

Clearamd.

Feverse sum gesir sl o'd

Dutput shall deameter

Clearnnce.

Reverse planet carrer end Maat,

Bdainshaft end float.

Reverse annilus gear bush i/d

Reverse planst carrier bearing
dicumater,

Clearance.

Chabpin shafi fromi bearing inner
race ijd.

Owitpal shaft bearing dismeter.

IntesTereice.

Enminm drive pear wheel

Chaipud shafi —bearing dinmeler.

Cleiianse.

mﬂrztirﬁ mer bearing tnmer

Dutput shafi— bearing dameter.

{-68T in, Lo 659 in
117 46 mm. 1o 17,510 mm.)

&85 . 1o 0684 in.
i17,3% om0 1737 mma)

0002 .t 0005 im,
(0,03 mam, to 0,13 mm,)

1495 in. o 15005 in
(34,08 mm, e 38,113 mm.)

1498 in. o 1497 m
(34,05 mmn, b 3502 mm)

I 5 i o 00005 in
(0L0XE mm. o DORT mim b

0-0M im. 1o 0005 m.
{0L00 mm. Lo 080 rmd. )

0004 i o 0-00% .
(0,10 mm. to 0480 mm.)

1 4FMGS |, 1o 20005 in.
(50,79 mem o 40,800 mm |

140963 im, to 1-5953 In
(50,7011 mam do 50,688 mm. )

0-003 in. v 0-005 in.
0,08 mme 10 0,13 mm.)

1-3775 . b -XTRD im,
34,99 mm. 10 33,00 mm.}

1 ATEE in. ko 13777 im,
(35,006 mim, 1o 34,994 mm.)

0002 . to DT i,
(0,005 e, 1o OITE mm.)
I-3TE2 in. do 1-37%2 m,
(35,008 pne, Lo 35,057 mim.)

I-37H2 In. i 1-3777 im,
(39 008 men. o 34,994 mm.)

OG-0 I i G000 S in
{0,000

mmm. to 0UONE mm )

=379 in.
(M.5TT mm.)

-37H2 |, to 1-3777 in
(55,008 mem. to 3,994 mm.)
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FEAMIBSIALE
WORN

Dhstpud shaft pinioes end clens-
AnE,

Muls — rear exlersion 1o gear-
b CAAIHE,

Mut — coupling Rangs.

Sglscrows — diriv flange io
mexr drum, " ¥

Fooverse cluteh releass spring—ires
length.

Lu-:l_ required to compress
ey
m?m.: 19 mm. }

0035 bn. 1o 0-026 in.
{0,173 ivsme 8 D5 o, )

Torgue tighten 1o between 29 bl
and 32 [bJi
(400 kgm, amd 4,47 kgin.)

Torgue tighten to between 1 50 (b1
mnad THO B
(30,74 kgm. ond 2489 kgm.)

m Lo Bctvere 6 111
18 Tkt

@37 kg s 2,49 kgm)

1:344 . (appron.)
(33,12 mm.) (appros.)

500k, 1 oz 10 35 0h | o
{1364 kg o 1590 kg )

DAMENSION REMARKS
== BIMENSION
Dmenaional Data—comtineed
Inlzrference or clearnmee. o — (H0002S b,
{+ o = 0MH3 mem) — —_
Rear eviengion frond  bearing 24408 . to 24406 In
bore did. (61,996 mm. to G2,00& mm) —— —_—
Front bearing outer rece ofd, 24409 in. to 24404 in.
(52,008 mm. 1o 61,986 mm.) — _
Imlerforencs of clearance. —{-000 in. cight 8o 40012 in. clear
{— 00025 mam. 1o 4 0,030 men. } — ———
Rlear extersion rear bearing bore 28343 In. b0 28348 m.
ifd. (70,992 . 300 T2,004 mim.) o —
Resr bearing outer race ol IHME in.
(T 998 mam.) T —
Imlerforence or Cledrance. —{-00% m. cight 10 4 0H0002 IR, clear
{— D008 mem. to + 0,00% mm.) — —
Chatpud shaft end nip. €004 [m, 1o G010 in,
10,10 mom. 1o e ———
End nip adjusting washer range. 0-090 im, to 04125 b, Select washer b gi
(L20 mam. o 3,18 enen.) — carres end nip. S
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The drum assemblies (see Fig. T28) comprise three
drums, relerved to as front drum, centre drum and rear
drum. Both the front and rear droms contaun clutch
piates, as well as an epicyclic gear train and are free to
rotate. The centre drum contains a clutch pack and a
sprag clutch; this drum is an interference fit on the oil
delivery sleeve. It is also located in the gearbox casing
by means of a steel key. The drom and oil delivery
sleeve are held captive i the gearbox casing. The inner
race of the sprag clutch is splined to the rear drom.
Wien the centre clutch is applied, the sprag outer race
15 held and the rear drum will be held stationary by the
action of ihe sprag. The sprag takes the lorque reaction
of the rear train s scon as the rear drum is released by
the rear cluich and the rear epicyclic unit poes into
reduction,

The four forward gears are obtained by using the two
epbeyelic gear trains which are of different ratios. The
reverse gear idles when the forward Ranges are
selected, but when engaged, it revelves in 8 reverse
direction and provides a further slight gear reduction
[zee Section T20—Reverse axermbly),

Four forward gears are obtained as follows,

First gear — both front and rear epicyclic units are
in reduction.

Second pear — the front undt s in direct drive and
the rear unit is in reduction.

Third gear — the front unil is in reduction and the

Chapter T

Section T21
DRUM ASSEMBLIES

réar unit is in direct drive,

Fourth gear — both units are in direct drive,

The centie clutch 15 applied during all forward
Ranges bul is not applied in Reverse,

Operation

The line of drive through each epicyclic umit 15
dependent wpon a hydraulically controfled friction
band {two bands in Range 2) and three cluiches. When
the friction bands, or sprag clutch, hold the drums
stationary, the front and rear elulches are in the dis-
engaged state and the onits are in reduction. When the
fromt band is released, and the front clutch engaged,
locking topether two elements of the gear irain, a
direct drive is provided through the unit. As soon as
the rear clutch is applied, the action of the sprag cluich
is such that it allows this drum also o rotate,

Tha clutch in the front unit locks topether the sun
gear and the planst gear carrier, thus preventing rota-
tion of the planet gears and locking the unit in direct
drive.

The cluteh in the rear unit bocks the annulus gear to
the intermediate shaft, If there were no slip in the flud
coupling this would be eguivalent to locking the
anmulus and sun gears together, so preventing rotation
of the planct gears and enforcing direct drive through
the unit. However, skight slip is always present in the

TS
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fluid coupling, therefore, the planel gears revolve
slowly around the annulus to accommaodate it, the
action being similar in principle to that of a differential.
The subseguent result neveriheless, s direct drive
throogh the unit with slight loss in the luid coupling.

In Reverse, both the rear clutch and the cenire
clutch are released, permitting all the gears in the rear
unit to rotate. The rear unit annules and the reverse
unit sun pear are splined together, and rotate in the
opposile direction to that of the inpul torgue. The
reverse unit annulus gear is held by the reverse cone
clutch (see Section TH—Reverse arvembly) and the
reverse unil planet gears therefore revolve inside it,
transmitlling the reverse torque theough the planst pear
carrber 1o the ootput shafi,

A point ol interest in gear arrangement 8 the fact
that the fluid coupling is not directly driven by the
engine drive-plate; the torus cover 5 secured Lo the
crankshaft driven drive-plate ond drives the rear torus
member ai 4 redwced specd, in first gear, through the
gear train of the front epicyclic unit. This speed reduc-
tron allows the Auid coopling to rotate at a lowsr speed
than if it were directly connected to the engine. Since

i 2

\

= AN
.

the coupling is incfficient at very low speeds this
reduces the iendency lor e car to creep forward
when a forward Range is selezted at idle.

Gear ralios

The line of drive through fromn the engine erankshaft,
fallows,

First gear

The drive ks transferred from the engine crankshaft,
win the torus cover ta the froqt gear traln which is in
reduction. From the front gear train the drive passes
to the fuid coupling by way cf the intermediate shalt.
The finid coupling drives the mainshaft which in turn
transfers the drive through the rear train, which is in
reduction, to the output shaf . With both gear trains
in reduction the gearbox will Ee in bottom or first gear,
ratio 3.82 : 1 {see Fig. TH)L

Second gear
The drive is transferred from the engine crankshaft,
vin the lorus cover, to the lroat gear train which is in

FIG. T93 DRUM ASSEMBLIES—SECTIONED VIEW

1 Front planet gear 5 Reer clutch 8 Centre clutch

2 Front clutch & Rear clutch hub 10 Centre clutch piston
3 Front clutch piston 7 Sprag race 11 Oil dalvery sleeve
4 Rear clutch piston B Sprag outer race 12 Thrust washer

T
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direct drive. From the fromt gear train the drive
passes to the fluid coupling by way of the intermediate
shaft. The fAuid coupling drives the mainshafl whech
in tumn transfers the dove throogh the tear train,
which i3 in redoction, to the output shaft. Only the
rear train is in reduction so the gearbox will be in
second gear, ratio 2.63 : 1 (s2e Fig. T95),

Third gear

The drive s transferred from the engine crankshaft,
via the torus cover, to the Mroni gear train which is in
reduction, Here the drive is divided, passing 1o the
fluid coupling wia the mniermediate shaft, alwo passing
directly 1o the rear train, again by way of the inter-
mediate shaft, The rear train is in direct drive: hence,
torque i3 appled to the output shafl from the wd
coupling, vin the mainshaft, alse from the inter-
mediate shalt. As only the fromt train is in rediction
the gearbox will be in third pear, ratio .45 : 1 [see
Fig, TO6)

Fourth gear

The drive i transferred from the enging crankshaflt,
vin the tofus cover, Lo the front gear train which is in
direct drive. Here again the drive is divided, passing
Torward to the fluid coupling and rearward to the rear
gear triin. The rear pear train is in direct drive also,
therefore the pearbox transmiats torgue through a 1 2 |
rahio and is in top pear (see Fig, TU7),

The drive iz transferred from the engine crankshaft,
via the torus cover, to the Mront gear train which is in
reduction. From the front gear train the drive passes
1o the Muid coupling by way of the intermeadiate shafi.
The fuid coupling drives the mainshaft and rear unit
sun gear. The rear unif sun gear transmits the drive,
vin the oupot sheft planet pears, to the rear unit
annulus gear which is splined (o the reverss unil sun
gear. The peverse unit is in reduction and drive is trans-
mitted by the reverse umit plansgt carmier to the output
shaft in o reverse direction (see Section TH)— Reverse
actembly). With the front, rear and reverse trains in
reduction, the ratio is 4.30 ; | (see Fig. TWS).

Neutral

The diive i translerred from the engine crankshalt,
vii the torus cover 1o the front train. The front band
and cluich are off, the pears wdle therefore no torgque 15
transmitted 1o the oulput shaft {see Fig, TR,

Chapter T

Drum assemblies — To overhaul

The following paragraphs describe the procedurs to
be adopted when overhauling the drum assembly. This
assembly comprises the front, centre and rear cluich
units, the intermediate shaft, the oil delivery sleeve, the
aprag cluich and the front and rear bands. Before the
assembly can be removed [rom the gearbox, the pear-
box must be taken out of the car and the following
units remnoved.

Fluidd coupling {see Section TIJ),
Side cover, sump and filier (see Sectfon T}
Contral valve unit and parking brake bracket (see

Sections TI2 and T3

Servo units (see Secrions T/ and TT3).

Rear pump and governor (ser Section TIA).
Prassure control valve {see Secrion TIT).
Front pump and drive-shalt (ree Secrion T/8).
Reverse assembly (see Secrion T20),

Drum assemblies — To remove

Unserew the two selscrews which secure the centre
drum lecating key plate to the pearbox casing; remove
the plate, run a 5/16 in. dia, U.N.F, selscoew jnto the
tapped hole in the key then lift out the key (see Fig.
T,

Turn back the tabs of the centre beaning cap lock
plate, unscrew the two retaining setscrews then lift off
the cap. Remave the oil fieed pipe from the centre drum
and casing,

HRotate both bands so that they are clear of their
respective anchor pins.

Lift the rear end of the intermediate shaft and sup-
port the front of the shaft with the other hand ; gently
ense the oil delivery sleeve oul of ils support.

Hold the rear band on the rear drum then lift the
assembly out of the pearbox casing, leaving the front
band in the casing.

Fit the assembled drums and shaft into the holding
stand (see T.5.D, 2731—Workshop Tools), then
remove the front band from the casing,

Drum assemblies — To dismantle

Remove the snap ring which retains the rear drum
hub to the intermediate shaft (see Fig. T/00). Remove
the hub.

Lift the rear drum assembly o the shafl. As the
sprag clutch inner race is retained by a smap ting 1o the
rear drum, the inper race will be removed as well as
the sprag race and the ouler race.

Remove the thin stzel thrust washer from above the
snap ring. Remove the snap ring which locates the rear

T
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FIRST GEAR
Front unit ratio1.45;1
Rear unit ratio 2.63:1

|
! / Total ratic  3.82:1
16 14 13 12 i 10 T
FIG. T94 LINE OF DRIVE IN 15t GEAR
1 Torus cover driving 6 Centre clutch holding 11 Rear band refeased
2 Annulus gear diving 7 Rear clutch refeased 12 Sprag clutch holding
3 Planet gears rofating B Planet carrier driving 13 Sun gear stationary
4  Front band holding 8 Reverse unit idling 14 Planel carrier rotating
B Front clutch refeased 10 Sun gear driving 16 Torl driving
SECOND GEAR

. / /

16 14 13 12 m 10
FIG. T85 LINE OF DRIVE IN 2nd GEAR
1 Toms cover drfving 8 Centre clutch appfied "
2 Annulus gear drfving 7 Rear clutch refessed 12
3 Front drum rofading B Planet carriar driving 13
4  Front band refeased 9 Reverse unit idling 14
6 Front cluich applied 10 Sun gear drfving 15

T8

Front unit ratio 1:1
Rear unit ratio 2.63;1
Total ratio 2,631

Al

Rear band refeaszed
Sprag clutch Solding
Sun gear rofaling
Plenat carrier rofating
Tori drivimg
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THIRD GEAR
| Front wnit ratio 1.45:4
| Rear unlt ratio 11

é Total ratio 14561

T

W 13 1 n 1w
FIG. T9 LINE OF DRIVE IN 3rd GEAR

1 Centre clutch holding 11 Rear band released
2 Rear clutch refessed 12 Sprag chuich holaing
3 Planet carrier driving 13 Sun gear stationary
4 Reverse unit iodling 14 Planet camier rofating
B Sun gear affwing 15 Tori driving

FOURTH GEAR
Front unit ratio  1:1
Rear unit ratioc 11

Total ratio 11
[~ &1
IG. TS7 LINE OF DRIVE GEAR
1 Torus cover deving . ok
2  Annulus gear driving 8 Centre clutch appliod 10 Rear band releasing
3 Front drum rotating 7 Bun gear driving 11 Sprag clutch £
4 Front band redeased 8 Reverse unit idling 12  Intermediate shalt driving
5 Front cluich appied 8 Annulus gear driving 13 Tori driving

Ti2®
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REVERSE GEAR
Front unit ratle  1.45:1
Reverse unit ratio 2.96:1

, , / / / | | Total ratio 4.3:1
15 14 12 n 10 ] ™
FIG. T98 LINE OF DRIVE IN REVERSE GEAR
1 Torus cover diving & Band and clutch refeased 11  Sun gear driving
2 Annulus gear driving T 5un gear driving 12 Sprag clutch rofatimg
3 Front band Aolding 8 Annulus gear stationary 13 Sun gear statfonary
4 Front clutch refeased 8 Annulus gear apposite 14 Intermediate shaft diving
5 Centre cluich refsassd ratabion 15 Ton drving

FIG. T98 NEUTRAL

1 Torus cover diving 6 Revarse unit idle 8 Front clutch and band

2  Annulus gear driving 1 Annulus gear idla relaasad

3 Planet gears roleling 8 Rear clutch and band 10 Sun gear idlimg

4 Planet carmisr idling released 11 Intermediate shaft ioling
5 Centre clutch refeaged 12  Rear torus idling
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clutch hub and which now prevents the removal of the
il dedivery sleeve (see Fig. TH02),

Lift the assembled delivery slesve and centre drum
from the mtermedite shafi,

Remowe the front drum retaiming snap ring (see Fig.
T, taking care not to scratch the surface of the
intermediate shaf, then iR off the drum assembly.

Withdraw the steel and the bronze thrust washers
from the recess in the Fromt drum and [abel them Tor
dentification.

Front drum — To dismantie

Position the front drom assembly in o suitable press
then apply sufficient pressure on the clutch cover 1o
enable the large snap ring to be prised from its groove.

Remowve the drum ossembly from the press and
separate the ¢luich cover from the drum by tapping
the end of the sun gear with a sofi-headed mallet.

Remave the fix inner and six outer cluteh return
springs, then lift out the complete pack of clutch
plates and spacer plave(s). 1t B important that the
clutch plates are not separated prior 1o examination.

Remove the clutch apply piston from its annular
housing in the clutch cover by sharply lapping the sun
pear with a soft-headed mallet to shock it out of posi-
tion.

Using & blunt screwdriver or similar toeol, prise the
oil seal rngs and expanders from their respective
groowes in the cluich piston and clutch cover, discard
the seals and expanders.

Centre drum — To dismantle

Place the centre drum on & suitable press so that the
drum, and not the oil delivery sleeve, rests on the press.

Press down the clutch retuining ring just sufficiently
to =nable the snap ring to be removed; remove the
snap ring then remove the drum from the press.

Lift out the pack of clutch plates, cluich relesss
springs and spacer plate{s); do not separaie the plates
prior to examination.

Remove the clutch spply piston then remove the
rubber oil sealing rings from the pisten and the oil
delivery slesve: discard the seals,

Rear drum — To dismantle

Remove the rear clutch hub retainer (if fitted) then
withdraw the hub and bronze thrust washer.

Place the drum on the bench with the sprag cluich
uppermosl, Remove the Spirolox snap ring by winding
it out of its groove in the sprag inner race {see Fip,
TIR).

Pull the sprag outer rnee until the bronze retainer,
ouler race and thrust washer ean be remaoved : remove

Chapter T

FIG. T”IH REMOVING THE CENTRE CLUTCH KEY
1 Key 2  Setscrew

the assembled refainer and the outer race then remove
the sprag race.

Mote The sprag race and the ouoter race should be
removed smoothly and easily. Do oot altempl (o
force either one when removing them from or
fitting them to the inner ace.

FIG. TI01 REMOVING THE REAR DRUM
RETAINING RING

TIH
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FIG. T1I02 REMOVING THE DELIVERY SLEEVE
RETAINING RING

Place the rear drum on the bed of o press wath the
SPTAE IMner FACE Uppermos,

Press down the inner race jusi sufficiently to enable
ihe larpe snap ning to be removed.

Place the rear drum of the bench then remove ihe
inner race, which s part of the rear clutch drum.

FIG. T103 REMOVING THE FRONT DRUM
RETAINING RING

T3z

Remove the rear cluich piston, then remove and
discard the inner and ouler seals and expanders.,
Remove the clutch pack and return springs in a

similar manner 10 that described for the front drum.,
Mote The clutch refease springs are fitted with guide

pins which should be removed with the springs.
The annulus pear is secured to the rear drum by two
setscrews pnd shouold be removed only for renewal

PUTPOSES,

Drum assemblies — To inspect

With the exceplion of the three cluich packs, thor-
pughly wash all parts in clean paraffin, The clutch
plates must first be exomined as explained later in this
Section,

Examine all surfaces of the clutch drums for scoring
and grooves; only slight damage, which should be
remaved by stoning, is permissible. Check the front
and rear clutch drving pins for security; if looss,
renew The drums.

Examinc the gear testh of the rear drum annolus
gear gnd the iniermediate shaft pinions. 17 damaped,
check the gears with which they mesh and, if they are
unserviceable, renew the particular untl or assembly.

Examinz the internal and exiernal splines of the
cluteh hubs ond the intermedimte shafl for damage
tnarks, burrs and excessive unoven wear; only damage
which can be rectified by light stoning should be
accepted, 1T any splines are chipped, that particular
unil should be renewed,

Exomine the snap 1ing grooves in the intermediate
shafi for burrs and ridges. Examine the bearing sur-
faces For scores and scratches; il necessary, remove
with a stone, Examine the planet carrier and the outer
diameter of the pinion thrust washer for cracks. Spin
cach planet gear Lo check for smooth ruaning; also
check for side play which may indicate worn needle
roliers or loose plapel pear retaining pins, The front
planet and intermediate shaft assembly must be
renewed as o wnil should any of the components
become unserviczable; dismantling of the unit s not
permitiesd,

Fxamine the clutch return springs for distortion and
collapsed coils.

The springs should be of the same height (see
Dimersions! Dara), IF one spring is weak, it is recom-
mended that all the springs be changed, as & reduction
in spring length, or disteriion, indicates that the clutch
has, &t some stage, been overheated. This will have
weakened all the springs and will cause the clutch to
slip under heavy loading. Stight wear indicated by
brightmess of the outer col diameter s acceptable.
Examine the centre clutch return springs for cracks or
distortion; polishing of the tops of the spring ‘waves”
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is acceptable (see Dimensional Data for approximaie
sprimg helghi), Examine the puide pina of the rcar
clutch springs for distortion and burred ends; ensure
that they are all of equal length.

Examine the cluich pistons for scores, cracks or dis-
tortion and ensure that the seal grooves are perfectly
clean,

Examine the piston bore in the front clutch cover for
scores and the bushes for security, signs of picking up
of heavy wear. Check the seal groove for cleanliness.

Examine the rear cluich drum for scoring af the
piston bore; examine the bush for scores and grooves.
Ensure thal the seal groove is clean, Examine the
delivery sleeve ring bores in the clutch drums for
grooving; the bores will have a clean finish where the
rings have run, but should sot be scored or grooved,
If signs of scoring or grooving |3 evident, renew the
drums. Examine the sprag inner race diameter for
scores and indentations; ensure that the il holes are
clean, Examine the sprag race to ensure that there are
nio cracks in the sprag cape and that the sprags are free
to move in the cage. Examine the sprag outer race for
scores and indsntations. Examine the thrust washer in
the outer race for scorcs; this washer is an integral
part of the suler mce and no sitemnpt should be made
to remowe it. Examine the sprag retainer for scores;
the retainer (5 tmitealiy 2 light injerference fit — 0-0d00
. o k001 fn, (0,00 mm, to 0025 mm.) — in the
outer race, but slackness i permissible, providing that
the retainer is otherwise serviceable, The tracks on
which the sprag operales may appear — owing to its
normal wear pattern — to be slightly worn or indented.
In such a case, polish the tracks with Crocus paper
ihen inspect the surfaces for irregularities, using a dial
test indicator, in order to prevent possible rejection of
a serviceable componen: (dee Dimensional Dova for
sprag eluteh inner and ouier race diagmerers).

Examine the assembled oql delivery sleeve and centre
drum for scores; damagz which can be removed by
light stoning only 18 acceprable, Check that the drum
15 seclure on ils slesve.

Mote Om zarly models, check that ihe three guide
pind are secure i the drum and that the
centre clutch piston will move freely on the
pins,

Examine the bush in the oil delivery sleeve for

heavy seoring.

Ensure that the oil defivery sleeve sealing rings are
free in their grooves and that the grooves are clean. 1t
is nol necessary to remove the rings unless damage
necessitates repewal.

Examine the centre bearing cap and dowel pin for
burrs; light damage may be removed by sloning of
polishing, 1IF the dowel pin is loose or damaged it
should be remewed,

kA s e e ey R TR S e
FIG. TID8 REMOVING THE SPRAG
RETAINING RING

Clutch plates — To inspect

Having retained the cluich plates in the ofder in
which they were fitted, it is now possible to examine
the surfaces of each plate in relation to that with which
it mates. This is importait, as a rough purface on a
driven plate may easily be the cause of excessive wear
on the mating face of the composition drive plate.

It is possible that at the clutch cover end of the front
and rear cluteh packs, and at the piston end of the
centre clutch pack, one or two extra steel plates may
be found. These "spacing” afates should be labelled and

B R e
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FIG. TIDS FITTING EXPANDER AND SEAL
TO CLUTCH PISTON
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FIG. T106 FITTING EXPANDER AND SEAL
TO CLUTCH COVER
1 Expandes
£ Seal

3 Spacing block

kepl separate from the other plates, as they are not
hardened and vary in thickness.

Slight discolouration of the steel plates is acceptahle,
but heavy discolouration caused by overheating may
have affected the heat treatment of the plates and they
should be discarded, Check the dnven plates i the
front and rear clutches for distortion, using o surface
plate; also ensure that the surface finish is smooth and
polished. The centre clutch outer plates (stecl plates)
should alss have a smooth polished finish but instead
of being flat, should be slightly waved — between (RO

FIG. TI07 FITTING THE PISTOM TO THE
CLUTCH COVER

Tiw

im. and 0012 in. (020 mme and 0,31 mim. ).
The compoesition sainfaces of the drive plates should
be carefully inspecited for lifung, faking or excessive

wear, The thickness of the composition plates showld
not be less than 090 in. (2,29 mm,) A plate will

normally darken with wse, but should it be almost
black, or have a glazed look, indicating signs of
burning, it must be renewed. If more than one plate is
badly burnt, the complete set of plaies must be
renewed.

The sorface contour of the front and rear cluich
drive plates is undulated; each plate should have =iz
‘waves' which should not be less than 04013 in, (0,40
mim). decp, This can be checked on a surface table by
sliding a fegler gauge into the spaces so formed; if
there is evidence of any ather distortion the plate must
be renswed.

Examine the drive plate serations and the driven
plate slots for burrs or signs of excessive wear; ensune
that the plates slide smoothly over their respective
splines or driving pins,

0il delivery sleeve — To check

It is possible to check for oil leakage between the oil
delsvery aleeve and gearbox casing as follows.

Pour clean gearbox oil over the poruon of the centre
drum that contains the dowel and oil feed holes.

Fit the drum and oil delivery sleeve to the gearbox
casing, locating the cap dowel pin in one of the two
holes in the sleeve instead of s eorrect location ; this
blanks off the casing ollaays,

The cap must be fitked with the machined chamfer
toward the front of the case and the setwerews evenly
tightened to the correct torgue loading.

Mate I the sleeve and drum assembly can be

rocked they should be renewed.

Apply air pressure 1o the front and rear clutch
passages, as shown lor cluich testing in Figure T116;
there should be no leakopge between the drum, the case
and the cap. When a new ol delivery sleeve and drum
assembly has been fitted, slight leakage may be rectified
by carefully dressing the cap where it abuts the casing,
Should this prove unsuccesslul, the cap and cusing must
be renewed.

When the foregoing checks are salisfectory, remove
ihe sleeve in readimess for gearbox assembly.

Bands — To inspect

Examine the band for loose or worn linings, 1T the
face of o lining is worn to the bottom of the grooves,
or has started to lift from the steel band, the particular
band assembly musi be renewed, When inspecting
hunds, care mesl be takedn not to distorn !h:ml'nnrl:p Wiy
which might desiroy the pood circumferential fit which
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exisls between drum and band, Ifa lining is found to be
badly impregnated with {oreign matter such as bronze,
caused by a bush failure, it should be repewed,

Check the stee] bands for distortion and eracks and

check the anchor ends for broken welds and worn
sockers.

Check the rear band operating strut locating pin lor
securily and the strut for play on the pin, If play s
excessive or the pin is loose, renew the complete band
assembly,

Thrust washers and snap rings — To inspect

Examine all thrust washers Tor cracks; if any washer
s cracked, badly scored ar excessively worn, 18 should
be renewed. Examine the washer mating faces for burrs,
sconing and sharp edges. Check the smap rings for
correct fitting in their grooves, 1T they are looss when
in position on the intermediate shafi they should be
reriewed.

Checking the fittings of the large snap rings in the
clutch drums. The fings must be & snug it in ther
grooves; shight distortion necessitates the rencwal of
the rimgs.

Front clutch — To assemble

Fit a new scal and expander to the piston in the
manner lostrated in Figure T105, Take care to ensure
that ihe rubber is well bedded into its groove and that
the expander does not protrude beyond the bottom
edge of the rubber seal,

In a similar manner fil @ new seal and expander to
the cluich cover. Afier iritially inserting the expander
and seal into the greove, a small wooden block shouwld
b fitted between the seal and the inner circumference
aof the cover {#ee Fig. T/04). This will prevent the ten-
dency for the seal apd the expander to creep out of the
groove during fitting. Remove the wooden block then
check that the expander does not protrude below the
seal.

The direction in which the protruding lip of the seal
faces is important and must be fitted as shown in the
respective illustrations (see Fig, TI05 and Fig. TIOS).

With the seal correcily in position the piston may
then be inserted into the cover after first smearing the
rubber with *Mobilgreass MP°, The lip of the outer
seal should be initially introdwced into the cover using
the side of a Blunt screwdrver drawn over the seal
edge as shown in Figure T107. The two components
can then be pressed together manually,

Line up the square nidches in the piston with the
three hales in the cover.

Fit the intermediate shaft into the holding fixture,
clutch hub uppermost,

FIG. T1H FITHH'E THE OIL EHL T0 THE
CENTRE CLUTCH DRUM ASSEMBLY

Fit the front drum over the shaft so thet it rests on
the plunel gears with its driving pins pointing upward.

Lubricate the surfaces of the clutch plates with clean
gearbox fluid, then fit them alternately commencing
with a composition drive plate, then a stzel driven
plate, until the complete pack s fitted, New composi-
tion plates should be thoroughly soaked in hot gear-
box oil before fitting, Ensure that each composition
plate glides freely over the clutch hub splines and thal
the steel plates are fitted with the square noiches over
the driving pins.

It should be noted that previously labelled spacing
plates must be fitted last, but the thickness may have
1o be re-assessed as described later.

FIG. T109 F[I"I'IHE THE CENTRE CLUTCH H!I‘ﬂll

1 Guide togl
2 Easl

2 Centre drum
4 Pistan
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Fit the size pairs of clutch release springs into the
Iocating hobes formed by the plates, then fit the cover
into the drum, sun gear first, making sure that the
springs engage with the pockets in the clutch piston.

Remowe the complete assembly from the inger-
mediate shaft.

Lising a suilable press, apply sufficient pressure o
the eluich cover to emable the snap ring to be fitted
into its groove, Ensure that the ring snaps firmly into
its groove then release the pressure,

After removing the drum assembly from the press,
ensure that the ouler shoulder of the clutch cover
protrodes evenly through the inner circumference of
the snap ring; if necessary, lightly tap the cover into
its correct position, using a sofi-headed mallet,

The assembly of the cluich plates should now be
checked, This is best accomplished by placing the
fingers on the teeth of the drive plates then Lifting and
turning the plates, When correct, the clearance ahould
be just sufficient to allow free rotation of the plaies
without binding.

If the cluich plates are too fres and end float can be
felt, or if the plates are binding of are solid, it will be
mecessary to alter the thickness of the spacing plalss
accordingly.

These plates are supplied m vanous thicknesses (s
Parts List) and can be fitted singly or paired in any
combination to give the correct clearance. The total
number of spacing plates fitted must not excesd two
and they must not be filled in any pozition other than

2 3 4 5

between the clutch cover and the first stesl driven

plate.
Centre clutch — To assemble

Fit & new seal to the piston.

In & similar manner, fit a new seal to the oil delivery
sleeve; the seal lip should point toward the base of the
drum (see Fig. T108). If the oil scaling Tings have not
been removed fake care not to damipe the seal.

Ensure that the seals are well bedded in their grooves,
Emear the scals with “Mobilprease MP°, ”

Fit the piston guide tool RH 7777 (see T.5.D, 2337
—Waorkshop Tools) into the drum then fit the piston
as shown in Figure TI09.

Note On carly models, turn the piston 1o align the

holes with the guide pins.

Push the piston to the botton of the bore: remove
thi puide tool,

it the exsting spacer plate{s) next 1o the piston then
lubricate the faces of the clutch plates with clean pear-
box oil. New plates should be thoroughly soaked inhot
pearbox oil before fitting.

Fit altcrnately a steel outer plate, a composition
inner plate and a ‘waved® spring (see Fig. 7770 until
six stee] plates and five compos tion plates and springs
have besn fitted. Ensure that the open ends of tne
springs face toward the piston end that the gaps in the
springs are aligned.

Fit the retaining plate next to the upper steel plate

FIG. T110 CENTRE CLUTCH

1 Drum & Inner clutch plate B Retainer

2 Duter saal {compasition) 9 Snap ring

3 Piston B Clutch release spring 10 Inner seal

4 Spacer plate 7  Quter clutch plate [waved) 11 Oil dalivery slesve
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Fit the retaining plate next to the upper steel plate
with the chamfered side uppermost,

Place the drum under & press with the drum itself
resting on the press,
Press down the retainer until it is possible to fit the

snap ring; fit the snap ring then remove the drum
assembly from the press.

It 15 necessary to check the piston movement before
proceeding further; this should be done as follows.

Measure the depth from the top of the drum to the
top of the piston.

Apply an air pressure of approximately 70 1b/sq.in.
(4.2 kofsg.cm.) to the clutch apply port in the drum
periphery (xee Fig. TII).

When the cluich has moved through its full travel
and compressed the plates, again measure the depth
from drum top to piston top with the air pressure still
applied. By subtracting ane from the other, the amount
of piston travel can be obtaimed. Piston travel should
be Between 0-100 in. and 0-F20 in. (2,54 mm. and 3,043
T ).

If the piston travel is greater or less than the figures
quoted, dismantle the drum assembly then adjust the
spacer plate(z) to obtain the correct piston travel,

The spacer plates are supphed in various thicknesses
(see Pariz Lisr) and can be ftted singly or paired in any
combination o give the correct travel. The tetal
number of spacing plates fitted must mol exceed two
and they must not be fitted In any position olher than
between the piston and the first stee] plate,

Rear clutch — To assemble

If previously removed, fit the annulus gear and
evenly tighten the screws. Befors final tightening, tap
the end face of the pear with a soft-headed mallet to
ensure correct location.

Fit new oil seals and expanders to the piston and the
rear clutch drum in a similar manner to that described
for the front cluich.

Lubricate the clotch plates with clean pearbox il
{thoroughly scak new plates) then fit the cight compo-
sition plates and eight steel plates to the drom, cod-
mencing with a composition plate and ending with a
steel plaie; nole that the squared holes in the driven
plates fit over the driving pins. It is advisable 1o it
tempaorarily the clutch hub to ensure that the drive
plates elide freely on the splines,

Fit the cluich return springs and puide pins.

Fit the spacer plate(s) between the top stecl plate and
the piston then fit the rear cluich drum; fit the snap
ring.
plate and the piston then fit the rear clutch drum; fit
the snap ring.

Check and adjust the rear cluich clearance in a
similar manner to that described for the front clutch,

Chapter T

FIG. T111 CHECKING CENTRE CLUTCH
PISTON TRAVEL

B Piston travel 0-100 in, ta 0-120 in.

(2,54 mm to 3,048 mm)
1 Clutch apply port 3 Spacer plate
2 Clutch piston 4 Clutch drum

Remove the hub.

Fit the large brone thrust washer to the bub,
retaining the washer on the hub with petrolewm jelly.

Fit the hub and washer, rotating the hub to engags
the drive plate eplines. When correctly fitted the hub
showld be Aush or just slightly below the counterbore
of the drum.

Fit and secure the hub retaining bracket.

Stand the drum assembly on the bench, dutch drum
UppErmost.

Lubricate the sprag race with clean gearbox oil then
fit the sprag race to the owter race with the flanged
end of the sprag race uppermost (see Fig, T112). The

1 Fetyiner

2 Sprag 3 Outer raca
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FIG. T113 FITTING THE SPRAG CLUTCH
ASSEMBLY

1 Retainar 2 Sprag 3 Ouner race

gprag tace should slide into the owler race smoothly

and easily whilst being pushed in.

Mate It is essential that the outer race and sprag 13
Arted so that it ‘freewheels' when turmed anti-
clockwise and locks when turmed clockwise,

Lubricate the thrust washer and the retainer on the
odter race then fit the assembly 1o the clutch drum
turning it in a similar manner to thal previously
described (see Fig. TII12).

Fit the Spiralox snap ring.

FIG. T114 CHECKING FRONT DRUM END FLOAT

T134

Drum assemblies — To asseamble

Fit the drum assemblics to the intermedinte shaft in
the following manner, using liberal quantities of chean
gearbox ol during the procedure,

Fit the front drum onto the shaft, ower the hub,
rotating the drum so as to locate all the drive plates
on the hub,

Fit the bronze thrust washer, steel (by selection)
backing washer and the snap ring. The steel washer
may have lo be changed if, as a result of the following
end foat check, the end clearanee 15 found to be out-
side the limits,

Hold the shalt in sl jaws in a vice,

Mount u dind test indicator on the shall as shown in
Figure T114 then measure the drum end Aaat, I the end
float reading 15 outside the limits given in ‘Dimensional
Dhaia’, replace the steel washer with one of suitable
thickness, details of which are given in the Parts List.

Remove the assembly from the wice then fit the
assembly to 8 holding fixture,

Ensure that the oil scaling rings on the oil delivery
sleeve are locked, then carefully lower the assembled
slecve end centre drum over the intermediate shaft
Carefully enler the two sealing rings into the front
drum cover, lowerig the steeve and drom until it
comes 1o redt agamnst the lower snap ring on the shafi,

FFit the snap ring above the sleeve then (L the thin
steel washer.

Align the splines of the five drive plates in the centre
clutch. This is best accomplished using a slove sprag
ouler race.

Ensure that the oil sealing rings on the intermediate
shaft are locked.

Fit the rear drum assembly onto the oil delivery
sleeve, Easze the drum carefully over the sealing rings,
at the same ume slightly twmning the assembly 1o
enahble the splines on the sprag ouler race to engape
the clutch testh, Also position the rear clutch hub so
that the internal splines will engage with the mating
splines on the end of the intermedinte shaft. It may be
necessary 1o remove the hub, fit the drum assembly
and then fip the hub again, In such a case, ensure that
the large bronze thrust washer is retained in its recess
in the hub, otherwise, damage will occur and end float
will be unobtainable,

Fit the hub retaining snap ring and the hub retaining
bracket,

Drum assemblies — To fit

Fit the beaning cap in position on the centre drum —
chamler to the front — making sure that the dowel
locates positively in iis correci hole.
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lf'lt the front band into position in the gearbox
CAking.

Place o small Block of wood approximutely |00 in,
(25,4 mm.) wide between the front and centre drums.
This will hold them apart as the drum assemblies are
lowered into the gearbox casing and onto the bearing.

Insert the front of the intermediate shafi through
the front band then, while the assembly s tilted, fit the
rear band to the rear drum. Lower the complete
assembly into position in the gearbox casing (see Fir.
TII5).

Remove the wooden spacer block.

Ensure that the anchor point on each band is located
on its respective adjusting scrow,

Fit the bearing cap setscrews topether with a newr
lock-plate; do not tighten the screws,

Ensure that the key locating hole in the centre drum
uligns with the corresponding hole in the case; simalarly
ensure that the centre cluich odl feed pipe holes align.

Fit the key.

Note Ensure that the flais on the key align with
the slot in the drum. Do not use foree to fit
the key.

Fit the key retaining plate and sciscrews; tighten the

SCTEWS,

Torgue ughten the bearing cap setscrews then lock
them with locking plate tabs.

Ensure that the froot and rear drums revolve
smoothly on the intermediats shafl,

FIG. TI16 FITTING THE DRUM ASSEMBLIES

W

Check the action of the clutches by means of com-
pressed air apphied through the passages shown in
Figure T 116, Correct operation can be both heard and

felt. Thoroughly check for air leaks during this test.
Assernble the gearbox, fitting the remaining assem-
blies as exploined in their relevant Sections,
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DIMENSIONAL DATA FOR
SECTION T21—DRUM ASSEMBLIES

Intermediate shaft planet gears
end Thoat,

Front dnam bush ifd.

imiermediste  shaft  bearing
dinmeler.

Clearumos.

il delivery sheeve bush i'd

Iniermediate  shaft  bearing
disrmeier,

Clearance.

Cemtre cluich piston traveel.

Sprag outer raoe i

Sprag Imner moe ofd.

Rear chuich drum bush ifd.

0l delivery sleeve ad,

Clearamoe.

Clutch mner reloms spring-—{ee
length.

I'ITE h‘l‘lh 1Bz i
[1E] n
(46,03 mm.)

Cluich outer release spring—Iiree
length.

Laad wired
spring lengih S Yhie
(43,03 mm.}

Centre cluich relense spring—{roe
Feight.

Setscrews - conire BEsifng cap
io gearbox cailng.

Seisciews — mear L pimion
annulos pear 1o rar dram.

Seiscrews — cemire drum key
plaie o gearbon caing

0l dellvery slesve seafing ring
gap

=002 in. to 0-004 in.
0,05 mam. o Q010 mmu)

13750 inc o 03755 im.
{34,593 mm. to 3,943 mm.)

1372 in. 1o 1-373 i,
(34,50 mm. to 34,81 mm.)

0002 in fo 00035 in.

(0,05 mis, o 0,089 mm.)
1-330 in. 1o 1+331 im.

(33, 78-men o 33,81 mam)
1-X265 Im, 1o 1-3T75 in.

(35, 85% mam. o 33,718 mm.)
D-O025 in. to O-0045 in.
(0,064 mim. 1o 0,115 mm.)
O im. 1o 0+ 130 .

(3 mem. o 3,30 man. )
34950 0, o 34595 in.
{83,875 mm, 1o BR, B84 mm.)

2B432S . fo 28435 in.
(TLIIB mm. o TZ,2115 mm.)

19303 im, to 1-9713 in.
{50,098 mame. fo 50,08 mam)

14367 in. to 1958 in.
(45,96 e 1o 50,132 imm.)

CHNY A, by OFDO4S o,
(OO ey, fo 0,114 mame)

2234 =, (Eppron.)
(56,74 mm.j (Rppeas.)

14 16, 10 16 b
6,35 kg. 1o 7,26 kg.)

(10,21 kg. 1o 11,57 kg.)

0182 m. (approx.}
{4,12 mm.} (apprax_}

Torgue lighiea 1o berasen 29 [h.it.

lnd:'llﬁ.l'l:-

{40 kpm. and $,42 kgmo )

T|:|rt|'|::I'I I_I:t|1:-:|I:lelwu:u!II:|.I'L

(041 kgm. and 0,55 kgm.}

Tao ki n io between 8 1B
wod 10 o b

11,00 kgme and 1,38 kg )}

0003 kn. 8o 0HH S in.
19,13 mm, io 040 mm.)

Blenew nssembly shaft if
pine or rolles & h‘:;

DESCHIFTION DIMENESION F‘:EIHH--IH REMARKS
DIMENSION
Fromt drum end foat on inter- 0-002 . to O-004 in. 0-005 in. ot '-‘-"'IH'II'.III
entdEnte shaly, (0,05 mm. 1o 0,10 mm) 14 r::m.l iﬂ:-wl::; EE Nt

WAL

EE
!
g

in unearm

i
:
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When all the units have been removed from the
gearbox, as described in the loregoing Sections, the
only rémovable parts which remain are the two band
sdjusting screws, the oil pressure test point blanking
plog, the breather flter and, if necessary, the studs.

Removal of the adjusting screws and the blanking
plug is straightforward. The filier should be carefully
removed o prevent allering its shape and conse-
quently its fit in the gearbox casing.

Thoroughly wash the casing in clean paraffin then
dry off with compressed sir, Ensure that all the oilways
are clear,

Gearbox casing — To inspect

Check all joant faces for burrs; slight damapge can be

removed by careful scraping.

Mote Extreme care should be taken when removing
burrs or damage marks from the control valve
unil face on the cesing. The surface finish on
this fece is the only sealing medium between
the two units and should not be marked.

Similarly examine the spipot bores in the front and
rear ends of the casing.

Inspect the serew threads of all wpped holes, making
sure that the top threads have not been pulled or

Section T22
GEARBOX CASING

damaged 1o an extent which might upset & joint face.
Heli-Coil inserts are fitted to the gearbox casing in
the following holes.
Parking brake bracket securing setscrew holes,
Control valve unit securing setscrew holes.
Band anchor screw holes,

If & Heli-Coil ingert becomes damaged, it should be
removed and discarded, then a new one fitted.

Section A3—General Information—gives a detailed
description of the procedures to be followed, and the
tools required when removing or fitting a Heli-Codl
insert,

Examine the pearbox cusing for cracks and other
damaps.

Check the fit of the centre bearing cap together with
the centre drum and oil delivery slesve as explained in
Section T21.

Check the continuity and interconnection of the oil
passages using compressed air, and referring to Figure
T13 as a guide.

Surong wire may be used 10 clear a blocked passage
bt care most be taken not to damage the mouth of the
holes,

Screw the band adjusting screws into the cusing, fit

the wil pressure blanking plug; torgus tighten the plug.
Fit the breather fileer.
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DIMENSIONAL DATA FOR
SECTION T22—GEARBOX CASING
FERMISEIBLE
DERCAIPTION DAMEN SROM “ﬁnhu REMARKEE

Ml pressure check point plug.

Ti t Loy hetwnen 16 1b.0
P
(2,2F kgm. and 249 kgm.)
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Section T23
3 WORKSHOP TOOLS

The following is a list of special tools to be used when servicing or overhauling the Automatic Gearbox. General
tooks are not included as it is felt that these will be available locally, For a complete list of all the necessary
tools refer io T.S.D. 2331 — Workshop Tools Manual,

Tood Bo. Titia Esanripthan
_ Lo
=~ R 5244 . Ol pressure gauge " - . The gauge adapior fits into the main line oil pressure take-ofT
= arifice to enable main line presure o be chocked.
§ RH 412 .. Square holed spanper - blanking plug - . This can be ised W remove and Bl the oil presuse
orifice plug.

R 52RO s Adapdor - air checking | - i : This 5 & rubber nesed wfaplor for applying &ir pressise Lo
the various od hofes in the gearbox 50 thal components can be
tested £oF crrpect operalion

RH THY . Compressor — actisating lever spring .. This tool fits onto the sctustor cutpat skaft snd will com
ﬂl?tmuﬂlhwmufluﬁ.ﬁtm-ﬂ MIE
m

RH T&I .. Inertion and extraction ool — modl pin .. The roll pln can be easily fitted 10 and removed From the
brake drum and worm shafi with the aid of ths wal.

BH 7674 . Clrclip and snap rng plien : : By the various mosc this 1o0] can be wasd For
mMmumn{mhn s g im the gearnon.

RH 119 4 Alligment gange - governor slesve The bore of the parking brake bracket must fit concentrically
over ihe governor fower, The gauge is esssntial for comect
alignment.

R 314 . Tool - front band adjossing g The tool screws indo the blanking plag orifice in the Bolloom
Uffhlltmtlm:rdnm:d.tnnm.lihdyldjmtﬂtfmut
fricticn bamd.

RHTEE .. Cisugs - rear band adjusting .. i The gauge is used in mnl_hml{_ul:humrp:r'ﬂ.ﬂulm

e cormecily adjust the rear fmction band
4 RH 131 3G Spapner - band adjusting screw . . is This spanner enables both bands o be adjested whilss the
o gearkon is in the car.
w RH TTHe . Compressor — fear servo springs . . - Before dismaniling the rear scrvo, the springs misi be beld
[_| ¥
captive by the unitil the reliining selsiTews
23T

T 1002-3 ., Assembily slesve - oil scaling rings iE ‘The four aleeves of the wol are desigoed to assist in e
fistimg of the il sealing rings 1o the govermor tower.

ETD 6007 .. Haolding ool — Front oil pump .. o Thiz tool, designed 10 M ever & lug cast oa the of the
fromt piemp, enables the pamp to held serure th
body secunmg screws are slachened or lightened.
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Worksheop Took —conitmed
Tool Mo Tiels e Figlainn
T 10802 Adapior - LOTouS Sanner The of had beon desigoed 10 erable a stamdard torgue
. 777 | spanner o be used to tighten the froml oil pump socket bead
SITENER.
RHTTD .. | Ol seal insertion ool This (ol bhas been desagned Lo facilitae the fising of the frons
ﬁ:‘mnhlm-‘hdh::&mmmpulumdmd‘hemm;ur
hezn removed,
RH ™I .. Cemiraliging séeeve — maimnshalt end float y . -
check s =i s v e This slezve fits over the mainshalt ane the intermediaie shaft,
ixdfiltalsing the mainghafl, tov emable ihe exiss end Moat o
[+ I:'I'Hﬂ:ﬂ e
STD 6010 Spacing wedge = frond drum i This teod = used when chesking mairchalt end float.
BEHTITY . Serruled spanner .. + .l Thas spenmer is designed bo remove and fit the coupling Aange
SECUTIRE muat
BH TTTY Compmessing (ool - reverse clulch springs The reverse chitch moturn springs are compresed By this ool
1o facilsate fitting of the reverse pasion retaining ring.
ﬂ?ﬁé i ; : .
Fi Imdialling tool — reverse paston Thas eoal eniores that the lip of the pision ol sesl B nob
damnged during fitting.
RH 554 Holding fixture - imbermediabe shal The task of assemblisng the chidches b0 ibe intermedinge shaflt
is made comsiderably easier If the sha't is held m thes
RH T Imstalling tool - eentre clutch pivton . This tool faciliates ibe fitting of the centre cluich piston
e cenbie diam,
RH 7853 ., Compressing  fool - oil  delivery  shesve ; :
rings i ; v The mm ricig l:-'ﬁ;,r:m on 1he il delivery sleeve hawve
imer-locking ends, they may be comproased furthes Ty
using this ool belore the rings enter 1o front drem
1TES]
T I F Hub retaimer 7 ~ o

The rear clutch Bub @ hekl in position by this retadner 1o
Facilitate assembly to the mtermedinee ihafll,

GLpE ORL

TLaT &mp

pampiug ) paauy




