Printed in England

July 1971

T.5D. M6

Rolls-fayce Silver Shadow & Bentley T Seres

Workshop Manual

Chapter T

Section T8

REMOTE GEARCHANGE SELECTOR

The remote gearchange sebector s clamped 10 the
steering column assembly just below the sieering
wheel.

An exploded view of the selector s shown in Figure
T X

Movement of the selector lever moves a pointer
over an indicator scale which s marked *N*, ‘4, *3",
2" and "R representing Meuwiral, three Torward pear
ranges, and Reverse,

The selector is in the form of a switch. When the
lever is moved from Meutral, an electrical signal is
transmitted 1o the electric actuator which is mounted
on the gearbox rear extension and connecied to the
gearchimge lever on the gearbox, On receiving the
signal, the electric actuator will automatically select
the required gear range. The gearbox will remain in
lhe selected range until the lever is again moved,

The electric actuator is wired so that, should the
driver stop the car in & gear other than *Reverse’ then
switch off the engine, he can still lock the transmission
by moving the selector lever to the “Reverse’ pear
position.

Having done this, if he moves the selector lever out
of this pesition or the lever is accidentally moved to a
drive position, the actustor will not respond until the
ignition is switched on.

Remote gearchange selector—To remove

Bemaove the screws retaining the upper and lower
halves of the cowling, These halves should always be

cetaired as @ set. Carefully remowe the upper hall of
the eowling,

Remove the serew retwining the lower half of the
cowling to its clamping bracker; remove the lawer half
of the cowling.

Disconnect the indicator lamp,

Disconnect the mero swatch.

Remave the screw secuning the switch insulating
plate.

Remove the pearchange selecior,

Remote gearchange selector—To dismantle

Remove the screws secunng the micre switchies) 1o
the rear face of the base assembly and remove the
micro switchies).

Remove the operating arm from the spindle of the
quadrant.

Remove the simgle 5 B A. screw securing the pointer
to the quadrant boss and remove the pointer,

Note Care must be faken not to scrach the pointer
or the indicator scale,

Remove the two 5 B.A. screws and chake-proof
washers securing the indicator support bracket to the
two bosses on the base assembly, then remove the
indicatar support bracket assembly,

Remove the two hexagon-headed 3 B.A. scrows
seciuring the gate assembly to the underside of the
haze.

Remove the cirelip, clevis pin and spring securing
the gear selector bever to the quadrant, then remove
the lever with the gate assembly attached.
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Eemove the two 5 BLA, screws and washers securing
the phosphor-bronge contact, two insulating stnips
and two insulating dowels to the guadrant and remove
thess items.

Eemove the retaining clip from the rocking arm.

Removwe the tension spring from the rocking arm
and quadrant, and remove the rocking arm assembly.

Removwe the § in. UNF nut and washer from the
quadrant spindle and remove the guadrani assemhbly
from the base assembly.

Remote gearchange selector—To assamble

Fit the quadrant assembly onto the base and nip the
I in. UNF nut and washer onto the spindle, Check that
the quadrant 15 fres o rotate,

Remove the quadrant and lubricate the spindle with
Ragosine 2040, Refit the guadrant and fnally tighien
the § in. UNF nut.

Do not overtighten the nut, sinee the bearing boss
tends to spread slightly and a tight bearing may be
formed.

Fit the rocking arm assembly, then check to ensure
that the roller lines up correctly with the quadrant
with respect to height above the base,

Bemove the rocking arm and hook the tension
spring onto the anchor pin roller on the underside of
the quadrant and onto the spring anchor on the under-
side of the rocking arm,

Thiz operation s made casier by rotating the guad-
rant anti-clockwise beyond its normal travel, so that
the spring is not under tenslon, Rotate the guadrant
clockwise whilst holding the rocking arm clear, then
allow the rolber to locate on the detent forms, Fit the

Chapter T

spring on the top side of the quadrant and rocking

arm. %

Mote Do not fit the retaining clip to the rocking arm
at this staps. (They are difficult to remowe,
should the need arise).

Move the quadrant to a mid-way schection and fit
the phosphor-bronze contact. This contact is assem-
bied between two insulating strips and all are [ocated
by two inselating dowels, This sandwich assembly is
then secured to the guadrant by two 5 B.A. screws and
washers,

Mate Extreme coution most be taken with the moving
contact, so that it is not bent or damaged in goy
way.

Before fitting the selectior lever assembly carry out
the following checks,

Cleeck that the elevis pan will slide through bath the
fork end on the lever and the holes in the mounting
basses on the guadrant, then check that the fork end
will slide between these bosses.

Lightly smear Ragosine 2040 an the outside of the
Fork end, the inside of the bosses, the elevis pin and the
clevis pin holes, then locate the fork end in the bosses
by the clevis pin and fit the spring inside the fork end
and over the clevis pin. Push home the pin and 61 the
circlip. Check that the lever will return easily under the
load of the spring,.

Secure the gate assernbly to the underside of the
base by means of the two hesagon-headed 3 B.A.
screws. Check that, when the position of the bever is
controlled by the detents, it lines up with the profile
of the gate liner and that the extreme positions of the
lever are not limited by the gate.

Fit the insulating plate complete with the feed and
supply contacts fitted to it. When the unit is screwed

FIG. T22 REMOTE GEARCHANGE SELECTOR

Indicator scale

Filter— indicator lamp

Bulb holder

Bracket—indicator support

Cioowl halveg—uppar and lower

Pointer—gearchange sebscior

E::i"_w gear selaction
ng—tension rocking am

Spring—lever gear sslector

Quadrant assembly—B& position

Rocking arm

Basa assambly—gear selactor
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13  Ingulating sirips

14 Spring—contact gearchange selecior
185 Dowel—insulating

16 Supply contact

17 Fead contact

18 Plate insulating—5 position

18 Operating arm—reversa lamp

20 Mioro awiteh

21  Bracket micro switch mounting

22 Bracket—supply assembly—5 position
23 Clamp—cowl to stesring column

24 Clamp—gearchange selector base
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down by the three 5 BoA, screws, check that the inside
leg of the moving contact is pressing onto the supply
contact and thay at the extremities of its travel the
hemispherical head is still making good contaet with
the supply contact.

Each selection should then be made in turn, check-
ing that the outside leg on the moving contact lines up
correctly with each of the feed contacts.

Mount this assembly on the two bosses on the base
by means of the two 5 B.A. screws and shake-prool
washers,

Fit the blue filier with iis flaftened end in front of
the bulh and behind the bracket mounting screw
heads. Bend the top radiosed end over the bulb and
check that it follows the contours of the support
bracket.

Hold the filter in this position by means of a 0:025
in, 0,64 mm.) feeler gauge held from the front of the
unit, fit the indicator seale over the support bracket
and secure it with two self-tapping screws, The scale
should drop onto the bracket and its lip must not be
forced dowm.

Feed the pointer under the indicator scale, then with
“3 range' selected, use a thin-bladed Phillips head
screwdriver, to feed the singie 5 BoA. screw Through
the pointer leg and serew it into the quadrant boss.
Care should be taken not to scrutch esther the pointer
or the indicator scale.

Each selection should then be made and the align-
ment of the pointer checked.

Serew the micro switch onto the two bomes on the
rear face of the hase agsembly. Fit the operating arm

TH&

ofto the spindle of the quadrant, On & car nod fitted
with refrigeration sct the operating arm so that the
single micra switch is depressed when the selection is
'R Omn oa car fitted with refriperatlon the two micro
switchos reguire setting so thai the fage ldle micro
switch is depressed just as the selector is engaging ‘N°,
Check that the "R* micro switch is operated satisfact-
orily. The screw is 5 B.A_, therefore it should not be
overiightensd.

Fit the retaining clip to the rocking arm pivot.

Lightly smear Raposine 280G on the quadrant
detents, then operate the switch several times to ensure
that the Ragosine is spread evenly.

Remote gearchange selector—To fit

Fit the remote gearchange selector onto the steering
column, locating the dowel in the hole in the eolumn
outer tube, The two | in. LUNF screws which pass
through the clamping bracket and into the base are
fitted with spring washers.

Connect the selector switch and the micro switch
wiring 3o that the looms leave clearance for fitting the
cowling.

Fit the lower half of the cowling onto s clemping
bracket then fit the upper half of the cowling.

Mote Care must be taken when tightening the cowling
retaining sefews, since the unit, being made of
plastic, will crack if owver-stressed.

Check the clearance between the steering wheel hub
and the cowling.
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GEARBOX —TO REMOVE AND FIT

Gearbox — To remove

Drive the car on o & ramp; this & necessary o
cnable the pearbox to be lowered when it is dis-
connected from the engine.

Chock both frant wheels and one of the rear wheels
to prevent the car from moving. Jeck up the other rear
wheel to enable the propeller shaft to be rotated.
Release the handbrake .

Disconnect the negative lead from the car battery
which is located in the luggage compariment.

Diisconnect the handbrake return spring from the
operating lever,

Withdraw the split pin then remove the clevis pin
from the pivot point in the end of the operating lever.

Remove the setscrews securing the centre portion
of the box-section cross-member on which the hand
brake operating and balance levers are mounted. The
cenite portion may now be moved to one side, or
lowered from the underside of the car, but it must be
suitably supporied to avoid “kinking' the handbrake
cables.

Mote The cross-member must not be allowed to
hang on the handbrake cables.

Remove the four belts which secure the propeller
shaft rear Aange to the final drive flange. Tt is advisahle
to leave one bolt loosely in position lo support the
shafi.

similarly remove the four bolts from the front of
the shaft.

Remove the bolt from the rear flange, then lower the
propeller shaft front end and remove the shaft by
pulling it forward and downward.

Mote Stand the propeller shaft in an upright position
with the ball and trunnion end uppermost.

Remove the nine cheese-headed screws which secure
the under cover to the bell housing and crankcase end
cover; remove the under cover,

Place a clean container, capable of holding st |east
three gallons, underneath the pearbox sump drain
plug. Remove the drain plug then allow the oil 1o
drain; fit and tighten the plug.

Carefully rotate the torus cover until the torus cover
drain plug is at its lowest point. Place the contaimer
under the plug, remove the plug and allow the oil
to drain; fit and tghien the plug.

9 _ 2

1 Sump tapped boss
2 Sleeve nul
3 Dipstick and filler tuba
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Slacken the Mared nut which secures the pearbox
dipstick tube to the front of the sump, Remowve the
dipstick from under the bonnet. Disconnect the wiring
toam from the dipitick tobe. Remove the selscrew
which secunss the dipsiick tube po the rehr of *A" ank
cylinder head then remove the dipstick tube (see
Flg, T23},

Unscrew and withdraw the speedometer drive
cahle from the speedometer drive unil in the gearbox
rear extension; mask the end of the cable and drive
umit te prevent the imgress of dirt.

Remove the controls as follows (see Fig. T24).

Remove the split poin and clevis pin from the gear-
change rod al the actuator end.

Simcken the pinch bolt in the T.V. lever then remove
the lever.

Remove the split pin and clevis pin from the link
rod at the neutral start and height control switch
lewer end.

Remove the two nots which secure the “Ceet=Y ou-
Home" lever pivot to the side cover.

Slacken the pinch bolt in the gear selection lever;
withdraw the levers and rods from the side cover.

Loosely i the T.Y, lever to its shalt.

Dasconnect the acceleritor rod at the fork end.
adjacent fo the righi-hand engine mount.

Remove the pinch balt from the ball joint at the
top of the T.V. adjuster rod at the lever adjacent Lo
the rear of “A° bank eylinder head ; disconnect the rod.

Rermove the gearbox electne gearchange actua or
ns describod in Section T7 of this Chapler.

FIG. T24 CONTROLS DISCONNECTING POINTS

Link rod

Gear selactor lever
TN, laver
Get-you-home laver
Electric actuator benver

O b g =

MNote It is possibie to remove the gearbox with the
actualor in position, but if the pearbox is o be
dizmantled it is advisablz to remove the aciuator
before removing the pearbox.

Eemove tha two nuts and plain washers which secure
the newtral start and height contrel switches 1o the
gearkon side cover, remove the switch box and tie it
1o convenienl point under the car 10 prevent it being
domuped while the pearbox i+ being removed.,

Remove the six bolls which secure the tores cover
i0 the engine flax-plate; retain the six spacing washers.
It should be noted that the torus cover end plate is
secured Lo the tormus cover by Lthe same st of bolts;
elsa the starter ring 5 secured to the drive-platz in a
similar manner. Meither the end cover nor the starter
ring need be removed,

Position & jack wnder the rear of the engine sump,
ensuring that the hoad is spread evenly by placing a
picce of wood betwesn the jeck hend and the sump.

Raise the jack vo take the weight of the engine and
pearbox

Remows any dirt from aroand the engine and gear-
box mounting brackets then scrnibe correlation marks
on the upper face of the enzine mounis. The marks
shookd somcide with the lowe - contour of the mounting
feet on the bell housing {2ee Flp. T25). This procedure
is necessary to cnsure that the enging/gearbos unil i3
correctly aligned during subsequent relitting,

Note The sub-frame moun'ed brackets showld be
correlated to the sub-frame of and when they
arg, removed.

Support the gearbox by using a jack and a suitable,
focally manufactured platform, dimensions of which
are piven in Figure T35,

Remove the four bolis which secure the bell housing
mopnting bracket to the engine mounts,

Remove the setscrews asd plain washers which
secure the starter motor to the Bl housing then
withdraw the starier molor. It 1% nob necessary (o
disconnect the starler motcr wire unless the motor
is 1o be removed sompletely Tor overhaul pursposes,

Ulnscrew the setscrews which secure the bell housing
to the engine crankcase rea- Tace, The top three set-
screws may be seen from the rear underbonnet
prosition,

Mole 11 is not possible to rzmove completely all the
setacrows owing o the chose proximity of ad-
jacent components, bul the setscrews may be
unscrewed  sufficaently to clear their mating
threads without having first 1o move the gear-
box.

Carefully mowe the gearbox backward until the
nose of the torus end cover has clearcd the bore in
the engine crankshall. Remove and retain the throst
wausher located in the end of the crankshafi bore. 1T

9LPT 05 L
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the washer is a slight interference At in the crankshalt
it may be left in position.

Lower the gearbox uniil il clears the underside of
the body, then remove the gearbox from the car

{ree Fig. T27)

Notes on changing & gearbox or engine

A replacement gearbox is supplied less fluid coupling
and bell housing. The torus cover, end cover and tori
are balanced ns an assembly, but the torl may be
renewed separately, il necessary. The starter ring is
balanced with the crapkshaft assembly but this may
be renewed, if necessary, If, after renewing any of these
items, the engine shows signs of roughness due to out
of balance units, the crankshafl and torus assembliss
must be re-balanced,

After balancing, prior o initial assembly, the torus
caver assembly is marked with paint or indelible ink.
The flex-plate on the end of the crankshaft i3 marked
in a similar manner. When fitting the gearbox to the
enging these marks should be aligned, as near as
possible in order to neutralise any slight out-of-
halance residuals,

Gearbox — To fit

Ensure that the gearbox and torus drain plugs are
fittext with a new washer and that the plugs are torgue
tightened to the correct loading.

Fit the setscrew in the bell houosing hole admeent o
the near side cross-shaft lever,

Support the pearbox in a cradle on a jack in a
similar manner o that used for gearbox removal,
Ramse the pearbox to & position in line with the engine.
Position the T.V. adjusting rod in its approximate
operaling position.

Fit the thrust washer into the bore in the end of the
crankshafl, retaining it with a smear of petrolenm jelly,

Align the paint marks on the flex-plate and the torus
cover a8 accoralely as possible

Ease the pearbox forward until the end cover spigot
is located in the bore in the end of the crankshaft
and the bell bousing dowels are aligned with the end
of the dowel hobes. FPush the gearbox forward until
the bell housing front Face meets the rear face of the
crankcase,

Fit and tighten the secunng setscrews,

Fit the six bolis which secure the Lorus cover to the
fex-plate; fit one spacing washer between the fex.
plate and the end cover ns each belt ks fitted,

Remove the cradle and jack from beneath the gear-
hox. The engine and pearbox assembly can be

mpoomE

FIG. T25 ENGINE REAR MOUNTING

AND BRACKETS

Beall housing bracket
Sub-frame Drackel
Rear engine mount

Gad Pub =2

FIG. T26 GEARBOX REMOVAL CRADLE

1500 in. (38,1 em) F 1125 in. (2,86 cm)
10:00 In. (254 cm) G 1-625in (413 &
3-60 in. {8,889 ocm) H 3280 in. (8,28 ¢
0026 in, (6.3 mm) J 5-00in (127 em)
4-50in. (11,4 cm) K 1-75 in. (4,45 cm)
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FIG. T27 REMOVING THE GEARBOX

1 Engine support jack
2 Thrust washer

manocuvred as a unit when fitting the rear mounis by
operaling the jack which supports the engine.

Position the engine fear mounting brackets so thal
the correlation marks are aligned then fit and torgue
tighten the bolts. Mote that an earthing strip is
secured fo the right-hand engine mauni.

Fit the remainder of the components by reversing
the procedure given for dismantling. noting the
loliowing points.

Before fitting the bell housing bottom cowver, check
far cormect toigue tightness, all the babts which secure
topether the starter ring, flex-plate, torus end cover and
LrUs COVET,

T

3 Engine mount

4 Trolley jack extension
& Platform

Road test
Before testing the car, fill the gearbox with Auto-
matic Transmisison Fluid as described in Section T2—
*Servicing —To drain and fll".

Test the car on the road, carsfully noting the change
points then comparing them with the table of change
points shown in Section T2—'Servicing”,

If satisfactory changes cannot be obtained after
adjusting the conlrols it may be nocessary o remove
the sump, then to adjust the bands as described in
Section T4,

Finally, when the automatic changes are satisfactory,
examine the gearbox for signi of oil leakage.

SL¥FL 'OEL
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Chapter T

PERMISEIRLE
DESCREPTION M EMNSION WoiRN NEMARKS
DIMENSION
Terus cover dirxin plug. Toogue il tos berwesn 18 B,

Bodls — torus oover 1o fexc-plaze,
erl pover and slarler ring

T.¥. lever pinch Bal

Gear chamge lever pinch boh

Setscrews == bell housing 1o
cramkcae.

Setscrews—bell husing brackels
1 EOEINE ITOLINES.

Bolis — propeller shafl Front
flange 1o gearbox  coupling
Aungs

Bolik — propeller shall rear
flange 1o kAl drive flange.

and ib.ft, (2,3 kgm., and
28 kgm )

Toegue tghten to between 18 b it
and gllh.i'l. (2.3 kgm. and
2.8 kgm.}

Torque tighlen 1o between 3 1hfL
anid 4 b (D415 kgm. and
0,553 kgm. )

Torque Lighien 1o betvweeen 8 [BIL
pad Wb B (L] kpm. and
P4 kgm.)

Torque tighten o between 29 Bb.fr
and 31 lb.t. (4,00 kgm. =nd
4.4 kgm.)

Targue tizah‘h:n o heraeen 9 bt
aod 32 lbfL {4,001 kgm. and
4.4 kgm.)

Targue tighten to berseen 70 b,
and fhfe (9.7 kgm, mnd
I0# gm.)

Torgue tighien to betwesn 45 (B0
apd 50 IbM. 06,2 kgm. and
&9 gm.)
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The fluid coupling is a unit, fitted to the front of the
gearbox, which transmits enging torgque (o the trans.
massion, It 5 a sealed umit comprising two Loros
members, housed 1n a tofus cover; the torus cover is
sealed at the front by on end cover. The torus cover
itself is a partially machined steel pressing which is
driven by a flex-plate bolted to the engine crankshaft,
Steel pressings are wsed (o fabricate the torus members,
the vanes being located in slots and retained by tangs.
Ol sealing v effected by an “0° ring at the front end
and a lip-type oil seal at the rear where the torus cover
neck adjoins the front pump.

Dperation
As soon as the engine starts, the gearbox front pump,
driven by the shaft on to which the torus cover is
splined, transfers oil from the pearbox sump into the
torus cover, completely filling
The two torus members, which are splined on to
separate shafts, rotate in the ol snd are so0 shaped that
oil iz Aung from the driving member on to the vanes
of the draven member (see Fig. 720 The reaction of
this oil causes the driven member w rotate also, A
cerfain amount of slip between the two members is
unavoidable, but this becomes negligible at higher
engine speeds. [£ 15 the rearmost of the two components
which is the driving member.
Fluid turbulence in the coupling is kept to &
minimum by careful design of the torus members.
The generation of heat by Auid friction is reduced by

the provision of a circular fow path between the
tords vanes gnd by maintaining o constant fow of oil

through the coupling when the engine s running. In

Chapter T

Section T10
FLUID COUPLING

addition to this, further cooling 15 effected by the
inclusion of vents in the bell housing which permit
air at ambient temperature (o be drown into the bell
housing interior by the rotary action of the tors cover.
This air is then expelled through other vents i the bell
housing bottom cover.

The fluid exbaust from the coupling passes through
n check valve, situnted between the intermediate shaft
and the main shait, then is returned to the gearbox o
lubricate the beanngs and cluiches.

FIG. T28 REMOVING THE INTERMEDIATE
SHAFT SNAP RING

T
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FIG. 729 FLUID COUPLING DIL FLOW

Crankshaft
Drive plata
Starter ring

End cover
Driven tors
Tarss cover

Bell hausing
Frant pump
Intermediata shaft
Driving torus
Bottom cover
Check valve
Tarnes drain plug
ffainshaft

0 rimg
Clamping ring
Thrust plate
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FIG. T30 REMOVING THE TORUS COVER

Fluid coupling — To remove

The Auid coupling can be removed rom the gearbox
only after the gearbox has been removed from the car
{zee Secrion T9—"Gearbox—To remove and f717).

Mote 1 is possible for the gearbox to be remowved
from the car withoul drodning the oil, thus,
before attempting to remove the torus cover,
ensure that it has been driained of il

Remowve the twentw-two 4 in. bolts and the two
fitted balts which secure the end cover to the toros
cover; remove the cover and discard the ‘03 ring,

Remaowe the snap ring which secures the driven torus
on the main shaft, then withdraw the torus.

Note When removing either torus, check for excessive
play on the splined shafis. Excessive play can
contribute io nnisy operntion,

If difficulty s experienced in removing the driven
torus, & sharp blow with a soft-headed mallet on the
end of the main shafl will free the tarus hub from the
aplines,

Remove the snap ring from the intermediate shafi,
then withdraw the driving torus (see Fig. T28).

Remuowe the torus cover as shown in Figure T30; il
does not shde freely’ from the splines, care must be
cxercised to avold rocking it excessively, ociherwise
damage may occur Lo the oil seal and bush in the froni

FLFE A5 L
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pump. The cover should be pushed firmly backward
then drawn sharply off the shaft. When removing the
cover, care mast be faken not o damipes the machined
sealing surfice on the neck of the torus cover,

If the gearbox s 1o be forther dismantled, remove
the fpur setserews which secure the bedl housing to the
pearbox casing, then lift off the bell hobsing,

Check the torus relief valve for freedom of move-
ment and full travel in the retainer,

Il the valve appears 1o be serviceable and no
complaints of slip have been received, it shouwld be
sufficient to clean the valve without dismantling. IF,
however, it is considered necessary, remove the Lorus
relief walve and spring from the driven torus as
fallows.

Tum bck the locking tabs on the retainer, unscrew
the setscrews and lify the retainer, reliel valve and
spring (rom the recess in the torus hub (see Flg. T31).

Examine the outside of the torus cover and the
inside of the bell housing for signe of oil which may
indicate & leaking front pump seal. IF signs of oil are
evident on the bell housing-to-pearbox casing jodnt
faces, it is probably an indication that the fromt
pump-to-gearbox casing “0¥ ring is leaking.

Fluid coupling — To inspect

Examine the splines for signs of wear or dumage;
check the fit of the tores member and the hub of the
spring drive in the torus cover on their respective
splines.

Check the torus vanes for slackness,

Examine the neck of the torus cover, particularly the

il seal and bearing diameters; small butrs may he
removed with 2 smooth stone.

Examine the drain plug threads in the toms cover,

Check, for security and uneven wear, the bush in the
lorus cover end cover,

Examine, for scores, the seuling face of the relicf
valve, the inside dismeter of the valve and the seating
on the end of the ntermediate shaft. Examine the
spring for distortion.

IT the walve has not been removed, check the
fetaining setscrews. for secarity.

Fluid coupling — To fit

Fit the Auid coupling o the pearbox casing, noting
the following poinis.

Chapter T

FIG. T31 REMOVING THE TORUS CHECK VALVE

When fitting the bell housing to the gearbox ensure
that the shortest of the four securing setscrews is
cnlered inlo the botiom bole adjacent to the pearbox

side cover ns shown in Figure T332,

Ensure that all locking devices, incloding snap rings,
are correctly fitted as the work proceeds.

FIG. T32 FITTING THE BELL HOUSING
SHORT SETSCREW
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If the relief valve retainer has been removed, o new
one must be fitted.

Lubricate the neck aof the torus cover with clean
gearbox of before fitting and take ciare nol to damage
ithe front pump o1l seal and buszh.

Fit & new "0° ring o the torus cover end cover,

When fitting the end cover lubncate the bush, then

ensure that the § in. (6,35 mm.) and 4§ in. (7,94 mm.)
dowel holes are aligned, Fit the fitted bolts first, then
the remaining twenty-two bolts,

Mote Tighten the bolts evenly; final tightening and
torque loading may be left wntil the remaining
bolts are fitted when the pearbox is ftted o
the engine.

DIMENSIONAL DATA FOR
SECTION T10—FLUID COUPLING

PERMISSIDLE
DESCRIPFTION DIMEMNSHIMN WORN REMARKS
DIMTEEION
Dirwven Lorus check walve spring 3538 m. (99,69 mum. ) (aporox. ] i S
free lemgihe
Blb. Koz to % 1b. & oz, (3,056 kg. to — =
En,gthhu-l.‘.l?:lglu I:IB,.‘H E 4,309 kg )
Seticrews — hell homming o Targue ﬁl:ﬂ: tia bereeen &0 Tkl
gearbon casimg. and . (B3 kgm, and _
3.9 kgm,)
Setscrews — reliefl vabhve retainer Torgue tighten 1o between 8 fhot.
i dorus hish. aod 1D Ibfe (1.0 kgm. amd —_—— ——
1.4 kgm,)
Torus cover dmm plug. Torque 1 n 1o between 3 bt
and T ft. M8 kgm, and . A
0,97 kgm.)
Clearance  hetween end cover 040019 in g 0035 in. 00,037 mm. o004 im,
bush and driven torus Bud 1o 0,087 mim.) 0127 mamcd e
jowrnal,
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SIDE COVER, SUMP AND FILTER

The side cover, sump and filter can be removed
while the gearbox is in position in the car bui this
should be necessary only when investigating a defect.

Before remaoval, the side cover and sump should be
canmined carefully for signs of oil leakage: iff a leak
% observed it must be traced and rectified, IF the
gearbox has been removed from the car, the examina-
tion should be carried out before the pearbox is
inveried on i stand.

To avoid the risk of dirt entering the gearbox s
work proceeds, the pearbox and adjacent underbody
arcas shoukd be thoroughly cleaned, especially in the
vicimty of the side cover and sump,

The following instructions apply when working on
the gearbox whilst it is installed in the car. The pro-
cedure is generally the same when the gearbox is on
the hench except that the control levers will have been
removed and the sump will be uppermost.

Side cover — To remove

Flace & clean container under the sump dran plug;
remove the plug then drain the oil. Fit the plug, It is
essentinl to drain at least some of the sump oil before
removing the side cover due 1o the angle at which the
gearbox i inclined.

Slacken the pinch bolt in the TV, lever, remove the
lever from its shaft then tie both lever and rod out
af the way.

Remove the split pin and clevis pin from Lhe link
rod at the pewiral start and beight controd switch fever
end {see Fig. T24).

Remove the two nuls and washers which secure the
neutral start and height control switch housing 1o the

side cover. Remove the housing then tie It to & con-
wvenient point out of the way of the side cover.

Slacken the pinch bolt in the gearchange lever.

Remove the twao nuts which secure the "Get-You-
Home" lever (o the side cover.

Remove the control rods and levers from the side
cover then secure them o the rear extension where
they will be out of the way.

Place a suitable container beneath the side cover in

order to catch the gmall amount of oil which resides
in the lower part of the cover.
" Remove the nuts and washers then lift off the side
cover. It should be noted that the top left-hand nut
is size 2B.A, and not & in. AJF asarethe others. When
removing the side cover it may be necessary o pull
down the gearbox slightly, compressing the mounts,
so that the side cover clears the corner of the trans-
mission tunnel.

Discard the side cover gasket,

Sump and filter — To remove

Unscrew the flared nut which sscures the dipstick
and oil fillar tube to the front of the somp.

Slacken the setscrew which secures the tube o the
rear of ‘A’ bank cylinder head,

Remove the dipstick iube from the sump (see
Fig, T27).

Remove the nuts and plain washers which sscure
the sump W the pearbox casing,

Lower the sump; discard the gasket,

Before cleaning the interior of the sump examine the
oil residue Tor metallic deposits, also look for particles
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of clutch plate or band lining which may indicate an
imminent failure,

Rermove the filter by carcfully easing it [rom the resr
oil fieed pipe thensliding it rearward Mmom the front pipe.
Care must be tiken not to damags the filter by wrench-
ing the mesh awny from the shest metal base or by
siretching the gauze so0 a3 (o increase the Gliration size.
Wash the filter in clean paraffin: do not use a cloth

Side cover, sump and filter — To fit

Before fitung the side cover, sump and filter the
following precautions must be ohserved.

Examine the interior of the gearbox for cleanliness
and check that all pipes are secure in their sockers.
Ensure that all setscrews and nuts are tight, and where

lock washers are fitted that they are correctly locked.
Check thai the rubber seal and the bwn siee] washers

are correctly positioned on the selector shali as shown
in Figure TI8—Section T12—Control valve unit,

Ensure that the filter is clean and that new gaskets
are fitied to the sump and the side cover.

Fit the components by reversing the procedure
given lor dismuntling,

Replenish the pearbox with ofl to the full mark on
the dipstick as described in Section T2—'Servicing—
To drain and fill°.

DIMENSIONAL DATA FOR

SECTION T11—SIDE COVER. SUMP AND FILTER

DESCRIFTION

PFERMISFIELE
oA
DIMENSION

Mg — & AJF — side cover 1o
gearbox cisiig.

Ny — IBA. — sidacover o
gearbom casing

Targue tighten 1o betesen & kL
unmd 10 Tl (00 Lgm. dnd
1.4 kgm.)

Torgue tighten b botween 45 (b,
and B0 Fein U353 kgiv, and

0,691 kgni.)

L5 kgm.l

6.2 kg b

o] 5 {1°] rhox casing. Toryue Lighten o between 16 ibfo
o e and |8 lbft, (2,0 kgm, aml - —

Sump drain plig Tn.’:{ﬂf ;I I?ﬂln'gguf;“ﬂlﬂb.ﬂ

aruf Py
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The contrel valve wnit comprises an assembly of
valves. springs and plugs which are contained in die
cast aluminium bodies. The suter body forms a bearing
for the manual control shaft and the thronle controd
shalt te which the respeciive contral levers are fitged.
Pipes convey oil from the governor to the control
valve unit. Metered ol is then passed from the
conirol valve wnit, through pipes and a seriss of
drillings, 10 various parts of the pearbox, The whale
assembly 1§ secured (o0 a machined foce on the left-
hand side of the pearbox and enclosed by the sids
cover

Operation

The position of the shift valves in Range 4 — first
gear and the various oil passages which are used 1o
obiain this gear are shown in Figure T13. The opera-
tion of the valves when each gaer is selected in each
Range is described in the following paragraphs,

RANGE 4

First gear — Part throttle

When the manual seleetor lever is in Range 4, ol
at main line pressure is allowed 1o flow directly to the
fromt wervo to apply the front friction band,

In firs geur. road speed would be low, therefore
povernar pressure would be bow,

Chapter T

Section T12
CONTROL VALVE UNIT

AL part thromle, the T valve would be slightly open
and consequently the throttl: valve also would be
slightly open, allowing main line ol (o blesd past
the throtile walve tw form thronmle walve (T.V.)
pressure. This pressure @5 then regulated by the TV,
regulator valve,

T.V. pressure mowves the T.V. regulator valve against
spring pressure, slkowing oil to bleed past the valve and
become T.%¥. 2 pressure. This pressure assisis ihe
springs which hold the shilt valves i their rearmost
position,

T.¥. pressure, acting on the regulator plug in the
pressure control valve, assisis the pressure conirol
vialve in repulating the front pump capacity [(fe¢
Kecilon T17—Pressure contrel valve),

T.W. pressure, acling on the compensaior wvalve,
maoves the valve, against spring pressure, 50 that main
line pressure oil is allowed io blsed past the valve to
form compensalor pressure. Compensator pressure
assists main line pressure in the front servo (fee
Section TI4—Fron! serva), Compensator pressure is
also fed to the double ransition valve, moving the
valve against spring pressure. This is not imporiant in
first gear, as front clutch apply oil is fed past the
double transition valve and this is not applied until
gecond gear,

Main Line oil pressure is fed 1o the centre clutch and
o the rear servo alio to release the rear band. The rear
drum 5 held stationary by the action of the sprag
cluteh so that both gear trains are in reduction, giving
a pear rauo of 383 : 1,
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Second gear — Part throttle

Wwith the throtle sull slightly open. throtile pressurne
remains fow.

As road speed increases, Gl pressure (see Secrion
T16—Rear pump and gavernor ) increases and, acting on
the 1-2 shift valve, eveniually overcomes the springs
and T.%, 2 pressure, thus moving the 1-2 shift valve
group inte the second gear position. T.V. 2 pressure
in this group s then cut off by the 1-2 regulator plug
and the existing T.¥. 2 oil s forced o exhaust. The
regulator plug locks the shifi valve in gesr after an up
or down-change and so prevents ‘honting” between
grars,

L ompensator oil remains high enough to keep the
double transition valve open,

The moverent of the 1-2 shift valve opens a port
which allows main line oil to flow past the open
doubde transition valve, 1o engape the Tront clutch amd
tov relepve the front hand.

Main line of presswre 15 shill fed o the front servo
upply chamber. but ma:n line oil, acting un the larger
area of the servo ‘rebease” pistons, overcomes Lhe apply
wil pressure.

The sprag clutch sfill holds the rear drum, giving
rear [rain reduction. As the front train is now in direct
drive [clutch on, band off) the pearbox gives a
reduction of 2:63 ; .

Down-change

The 2-1 down<change occurs automatically at
extremely low rosd speeds only. When Ol pressure
falls below & minimum valoe, the action of T.W. 2
pressure, plus spring pressure, on the 2=1 shift valve
group moves the shifi valve back and holds it in the
first gear position. Chl pressure to the front clutch is
cut off, the front band applied and first gear is obtained.

Third gear — Part throttle

With the throtthe stll only partally open. throitle
pressure remains low.

As road speed increases, G pressure will reach its
maximum valwe {at 1300 r.pom. output) whils G2
pressure is st incrensing.

When the road speed, and thus povernor oil
pressures become sufficiently high, the combined G
and (G2 pressures on the 2-3 shift valve group over-
come the opposing spring and T.V. 2 pressure and the
2-3 shift valve is forced to move; the 3-2 detert plug
is forced back, cutting off T.¥. 2 pré&sure and per-
mitting the displaced ol to exhaust,

As the 2-3 shift valve moves, a port s opened which
gllows main line pressure ol to flow past the 3-2

Chapter T

timing vilve to engape the rear clutch. The sprag
clutch allows the rear drum Lo rotate {see Section F15—
Rear sevvo and dicwridlaior ),

Main line oil pressure is also tapped from the rear
clutch apply line to close the double trunsition valve
AERINST CoMpEnwaion Pressuns.

When the double transition walve closes, the pori
which supplicd pressure oil for front clutch “apply” and
front hand ‘release” is sealed. As @ result, the Tront
cluich is rebeised by fis springs and the front band
i ppplied by the main ling oil fe-d from the selector
valve,

The front gear train & then o reduction ond the
rear train in direct drive. giving o gear ratio of 145 ;|

Down-change

Il rovad speed = allowed 1o Tall, governor pressurs
will decrense accordingly. When Gl pressure falls
below a minimum value, wction of the spring will
force the 2-3 shift valve inlo the second gear posation

When this ocours, the main line ol ports 1o the
double transition vilve amd the rear serve neléas
chambers are sealed. As compensator pressure forces
the double transition valve open. main line il Fows
past it to engage the (ronl clutch and release the fromd
band. The rear cluich is released. the rear gear truin
freewheels and the gearhox reverts 1o second geir.

Fourth gear — Part throttle

Still wsing n part thronle, the throtile pressure
remuing low,

Due to the mcreased road speed in third gear, Gl
pressure will reach s maximuem and the effect of the
increasing G2 pressore will assume a relatively greater
importance. When sulficiently high, the combined
action of Gl and G2 pressure om the 34 governor plug
overcomes the opposing spring and T.¥. 2 pressure,
causing the 34 shift valve o move, The 3-4 regulator
plug will retain the 3-4 shift valve to prevent “hunting”
in a similar manner to that descrbed for the other
two shift valves,

As the 3-4 slult valve moves, a port 15 opened which
allows mamn line oil pressure o flow past the closed
double transition valve we engage the lront clumch and
to refease the front band.

The front gear train will then be in direct drive. Asthe
rear trim has remained in direct drive from third gear,
the gearbox now fransmits torgue through a [ @]
gEar ratio.
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Down-change

When road speed in fourth gear i allowed to fall,
G2 pressure is redoced accordingly, G pressure is not
affected until the car speed is considerably reduced,

When G2 pressure is sulficiently low, the combaned
action of T.¥. 2 pressure and spring pressure on the
34 shift valve group forees the valve to move into the
third gear position.

The flow of main line oil past the 3-4 shilt vaive is
thus cui off, removing the pressure from the front
clutch and the front serve release piston, The fromt
clutch is then released by fis springs and the front
servey is applied by main line ol pressure from the
sehector valve,

As the rear clutch remains unaffected, the pearbox

reveris 1o third EEar.

Forced down-change

A forced down-change can be obtained by Tolly
opening the throttle and applyving a sfightly greater
force on the accelerator pedal, depressing the spring
loaded button. This forces the throttle valve assembly
to the end of its travel, where the T valve uncovers a
port, permitting odl af main line pressure to fow
throogh & non-returm vilve and bleed past the T.V,
regulator vabee to mncrease T.V. pressure 1o the same
value as main line pressuie, and Lo act on the regulator
plugs in opposition (o governor pressures,

il a1 main line pressure acts on the -1 detent
plog, the 1-2 regulator plug and the 34 shuttle valve,
il then passes around the shoitle vabve to the back
of the 3-4 regulator valve, thus applying main line
pressurg on the 34 shift valve.

Subseguent valve operation will depend on the road
speed; if this is below 71 m.ph. (114 k.p.h) the
-4 shift valve will move to effiect a change to third
pear. nnd maintain third gear until a speed of between
73 mph, and 75 moph. (117 kphe and 121 kph)

is uttained, when an upchange will occur.
The up-chunge & caused by increased G2 pressure

scting on the overspeed valve, moving il against
spring presaure to uncover & port which allows G
pressure to substitute for G2 pressure and 2o increase
the pressung on the 3-4 governor plug which moves the
34 shift valve assembly.

if the road =peed is below 22 m.ph. (35 Eph)
the 3-2 detent plug 15 moved against its spring pressure
towards the 2-3 shift valve and uncovers a port which
permits main fine ol pressure (o a6l on the double
transition walve and the 3-2 timing valve; the 3.2
detent plug and the 2-3 shift valve will then move to
change down into second gear.

The 3-2 timing valvé, which on earfier Rolls-Royee
ancd Bentley pearboxes delayed the application of the

Thi

rerr hand and disengagement of the rear cluich untl
the front clutch was sipplied is retained. As the rear
band is not applied except in Range 2, this feafure
figures less in importance than hitherto.

Up-change io third gea- will not occur wnbil
approximately #0 m.p.h. (64 k.p.h.) because of main
line presure acting on the 3-2 lock valve instead of
T2 pressure acting on the 2.7 shift valve.

Il the road spesd is below 8 moph. {13 kph)
the 1-2 shift valve assembly will move to effect the
down-change, and the subseqaent up-change will ocour
at a slightly higher speed than normal, This is due to
main line oil pressure acting on the front of the 1-2
detent plug and the higher T.V. pressure acling on the
1-2 regulator plug.

SELECTOR POSITIONS
Range 3

When Range 3 is selected, main line oil pressure is
dirccted to the 3-4 shift valve, via the 3-4 shutile
valve and the 34 regulator plug. where it holds the
3-4 shift valve in the third gear position. Main Tine oil
pressure is also directed to the 34 governor plug.
where iU resists povernor pressure and prevents an
up-change to fourth gear except at high speed.

The vp-chunge to fourth gear requires the operation
of the overspeed valve. IT the car is driven at speeds of
between 75 moph. and 77 mph (121 kph, and
124 k.p.h.) with full throtile, G2 pressure lifis the
overspeed valve and substitiotes G pressure for G2
pressure, thus increasing the thrust on the 3-4 governor
plug and forcing the 3-4 shift valve 10 move to fourth
gear position,

The 2-3 shift valve operaies m the same wav in
Fanpz 3 as m Range 4. the up and down-change
points being the same in either weslector position.

Hange 2

When Range 2 is selected, main line ol pressure is
directed Lo the 2-3 auxiliary salve to oppose governor
pressure acting on the 2-3 governar pleg, This has the
effect of locking the 2-3 shift valve group in the second
gear position and prevents the gearbo from changing
up. Main line oil pressure is also directed to the 1-2
detent plug, which moves the |-2 shift valve group.
against spring and T.V. 2 pressure, to prevent the
gearbox changing down 1o first gear,

A special feature, cbtamable in Ranpe 3, 15 rhe
application of the rear band to assist engine braking.

When Range 2 15 selected, the manual valve moves
to cut off the supply of main ail line pressire which is
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holding the mear servo i the "ofl* positién. However,
the rear band control valve provides an alternative
path o5 long as rear cluich apply ol holds the rear
bhand contral vialve back against spring pressure, the
ol behind the rear band control valve now being open
1o exhauwsi. As rear cluich apply oil pressure falls off,
the rear band control valve moves forward, cutting-off
rear band release oil pnd allowing the rear servo o
apply the rear band.

Reverse

When the selector lewer is moved into the reverss
position, mitin ling ofl pressure is directed to the rear
band release piston, the compensator valve and the
reverse cone clutch. 1t also acts on the reverse booster
plug in the pressure control valve (ser Section TI7—
Pregsure control walee), Main line oil pressure acting
of the compensator valve shuts off compensator
pressure and this, together with the use of a cluich 1o
ETgage Teverse gear, permits instant change from
forward drive o reverse drive and back again when
necessary, but a safely blocker pision  prevenis
Reverse [rom being enpaged at spesds in excess of
I m.ph. (16 K.p.h b,

Parking

When parking the car, the transmission can be
locked by engaging reverse gear with the engine

Chapter T

swilched off. This locks the transmission by means of
a spring-loaded pawl which engages with teeth around
the ouler dinmeter of the reverse annulus gear. The
rrapsenisslon will remain locked, regordless of the
position of the steering column mounted selector
switch, When the selector lever & moved to Meutral
and the ignition is switched on, the paw] will be dis-
engaped by the pearbox electric actuator (see Section
TV-—'Gearbox electrie actuator').

Neutral

When the engine starts, the froni pump immeditely
builds up oil pressure, The rear band is released by
main line oaf pressure (rear band release eil), the front
servo and front elutch remain released (no ol fesd)
therefiore the drive is disconnecizd in both front and
rear epicyclic units.

OVERHAUL

Control valve unit — To remove

The control valwe wnit can be removed from the
pearkon, without removing the gearbox from the car,
Fernove the gearbox sump drain plug and allow the
ofl to drain into a clean contamer,
Remove the pearbox eleciric actustor as describad
in Section T 7.

FIG. T34 REMOVING THE CONTROL VALVE UNIT
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Remove the sade cover as described in Section T11.

The control valve unil cannot be removed from the
gearbon unless the parking brake bracket 5 also
removed, The rear serva and neutral cluteh oil Feed
pipes locate in both the contrel valve unit and the
gearkoo ; as a result, the unit must be lifted away [rom
the gearbox instead of being moved forward, There-
fore, the following instructions give the procedurs to
be adopied for the removal of the control valve wnn
and the parking brake bracket.

Lnlock the tab washer, then unscrew and withdraw
the-parking pawl support screw,

Remove the parking lever roller from the crankpin;
the parking pawl will be left loose in the casing as it
cannot be withdrzwn uniil the parking brake brackei
has been removed.

Unlock the front setscrew tab washer, then remove
ithe two securing setscrews and washers.

Prepare to remove the contrel valve unit as follows.

Remove the two pressure control vilve T.V. wil
pipes from the holes in the control valve unit and the
pearbor casing

Check the tighiness of the four hexagon-headed
setserews which secure the controd valve unit 1o the
pearbox casing; slackness may have caused oil leakage
between the mating faces and contributed to Tauliy
operation.

Rotate the selector lever until it is possible fo fit
a spanner to all four selscrews then remove the set-
screws and washers; note that the longest selscrews
fit intc the togp two holes.

Withdraw the control valve unit and the parking
brake bracket. Endeavour to withdrvw the oil pipes
with as little sideways movement as possible, otherwise
the holes may be pulled oul of shape and could be a
passible source of oil leakage.

Remove the parking pawl from the pearbox casing,

Remove the reverse clutch oil pipe, then ssparate the
conirol valve unit fram the parking brake bracket by
pulling them apart to disengage the governor oil pipes,

IT the gearbox is to remain withowt a contral valve
unit whilst the unit & dismantled, precautions most be
tmken Lo prevent the ingress of dust and dirt by ftting
the side cover.

Control valve anit — To dismantle

If faulty operation of the control valve unit s sus-
pecied, it will probably be due to dirt which has found
ils way into the valve bores; wear of the valves or
bores is unlikely, It 15 recommended that the wnit be
renewed rather than disemantled, but if this is nat
convenwnt, the umit shookld be dismantled, cleamed,
assembled and rig andfor road tested before being
put back into Service.

The importance of cleanliness cannot be owver-
emphasised when handling parts of the control valve
unit. Minule parteles of Muff from cloth, or even
from the hands, il present in the valve bores are
suffickent v prevent corrocl operation, For  this
reason a brush and fltered cleaning fluid, or com-
pressed air, 13 recommended for cleaning purposes.

If the unit is 0o be removed bul not dismantled i
must be protected from dirt and other foreign matter
by wrapping in waxed paper until required for use,

An exploded view of the control valve unit, on which
parts arz shown in their relative positions is given in
Figure T15.

To avoid damage to the valves or bores, extreme
care must be taken when dismantling the unit.

A workbench with o clzan fat surface should be
used, preferably covered with clean greaseprool paper;
it is recommendad thatl the control valve unit be left
flat on this surface for as much of the dupmantling
operation as possible.

As valves and springs are removed, they should be
washed and lightly oiled with clean pearbox oil and
placed n a suitable container until they are required
for inspection or asssmbly,

in order to assist later assembly, all valves, springs,
wrews and washers should be kept in their onginal
groups, together with the casting from which they
were remmoved.

Ax an aid to the identification of the various coms-
ponenis of the unit, reference s frequently made in
parenthesis in the following text to the exploded view
of the unit shown in Figure T35,

Control valve outer body — To dismantle

Bemove the oil feed pipes then lift the manosl
wvialve body (60 from the main conlrol valve wnit:
withdraw the neutral and rear servo manual valve (62],

Remaowve the two securing screws and spring washers,
then lift the outer body (51) and ail guide plate (45}
frem the control valve ioner body (47)

The compensator plug refgining pin 53 is a shiding
Rt and may fall out during handling of the outer case;
care must be taken to ensure that it is not lost

Remove the spring steel by-pass valve (281 Trom
the outer body, noting its positbon 10 83581 in assembly.

Rotate the selector lever [67)as far as possible away
from the detent plunger retainer (38) then withdraw
the plunger and spring {15 and 36).

Carefully withdraw the manual control valve (37)
from the outer body; the valve is slendsr and may be
hent if carelessly handled.

Remove the three securing screws and washers then
remdsve the detent plunger retainer (38) amd oil guide
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plate {38} from the ouler casc. Mole the different
lengths of the swecuring screws [0 ensure correct
refitling,

Rotate the throttlg velve lever away from the ouler
body, then withdraw the T valve and throoke valve
spring (33 and 34), Car: must be taken to ensure that

the throttle valve [ever i not allowed to contact and
damage the empty hore.

Carefully shake the throtile wvalve {3X) and the
tramsition valve (56) from the cuter body.

Unscrew the three securing screws and remove the
compensator valve plate (49), Withdraw ithe com-
pensator valve and spring (50 and 31} and the detent
plug (52},

The compensator plig (34) osed pot be removed
provided that it moves Freely in the bore | 113 movement
should be felt when gontly shaking the cuter body.
If the plug is to be remowed, first withdraw the retain-
ing pin {55}, then vamg & soft metal eod in each end
al the bore, careflully manosovre the plug from the

port,

If the selector lever (67) or throttle valve lever are
o be removed, withdraw the pan (58) from the ouler
end of the throttle lever shaft, The sebector lever can
then he fifted from the throttle walve shaft (30)
complete with washer and scaling washer (70 and 69).

Front and inner valve bodies — To dismantle

Place the inmer valve body (47) Mad on the bench,
then firmly holding the front valve body (3) against
Spring pressure, remove the three securing screws and
washers. Slowly release the holding pressure, then
remave the front body and ofl guide plate (23), Nate
the position of the thies securing screws For correct
fitting.

Withdraw from the frant body the T.V. regulator
valve and spring (6 and 5) the 1-2 regulator plug [4),
the 3-4 regulntor plug (423} and the 4-3 shuttbs valve (433,

Remdave from the inner body the 3-4 shilt valve and
spring (46 and 43), the 1-2 shift valve and spring {11)
and (9], amd tle 2-3 shill valve, spring and guide pin
{I2, % and 10},

Remove the two countersunk screws refaining the
3-2 detent plug plate (1. then remove the plate and
the 3-2 detent plig (2).

IT mccess s required to the oil check Ball valve,
remove the three secunng screws wnd cover plata (44)
from the front body. The valve ball and spring (40
and () can then be fifted from their scating.

Chapter T
Overspeed valve body — To dismantle

Remove Lhe three screws and washers retaining the
overspeed valve body(27), then remove Lthe body and
oil guwle plate (26); note the position of the three
securing screws for comrect filing.

Using the screwdriver, inseried through the slot of
the overspeed valve spring retainer (1), compress the
spring and extract the retniner. Withdraw the owver-
speed valve and spring (25 and 23).

Tilt the inner valve body so that the valves protrude,
Bemove the 34 governor plug (29), the 2-3 detent
plug and spring (18 and 14} and the 1-3 governor
Pplug (20).

Care must be taken when removing the 1-3 auxtlary
witlve [ 16) as its bearing swrface is small and it may cant
over in 1he bore. The 2-3 governor plug sleeve (17)
should be therefore left in the bore fempararily in
order Lo align the 2-3 auxiliary valve; press out the
valve together with the slesve uiing a ol rowd inserted
into the opposite end of the bore

3-2 timing valve body — To dismantle

Remove the two securing screws and washers then
remowe the 22 timing valve body (13).

Depress the valve spring retaining cap (21} and
withdraw the retaining pin (24) Carefully release the
retnining cap and withdraw the cap, valve and spring
(21, 15 and 19},

Manual valve body — To dismantle

Bemave the four screws which secure the cowver
plate to the valve body; remove the plate (59] .

Push the retainer (68) against spring pressure, until
the retaining pin {39} can be pushed oot

Remove the retainer, spring amd ihe rear hand
contral valve (68, 55 and 63),

Contral valve unit — To inspect

After cleaning, inspect the valves amd bores for
burrs and searng, also check that the sclector valve
not bent, If scoring in excess of faint lining is found
it may cause leakage, in which case the control valve
umit mast be renewed. Individual parts most aol be
rencwed as valves and valve bores are machined to
fiiie limeila when assembled o give the cormer clearance
between valve and bore. Mo atlempt muss be made o
polish valves or 1o scrape boses as the machine marks
on these parts are an essential lfeature and provide the
oil pockes in which the wvalves “float” for fres
oporation.
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3-2 Detent plug plate
3-2 Datent plug

Front vahee body

1-2 Regulator plug
TV, Regulator valve spring
T.V. Regulator valve
0il guide plate

2-3 Shift valve spring
1-2 Shift valve spring
Guide pin

1-2 Shift valva

2-3 Shift valve

3-2 Timing valve body
2-1 Detant plug spring
3-2 Timing vakve

2-3 Auxiliary vahe

2-3 Governor plug sleave
2-1 Datant plug )
3-2 Timing valwi spring
2-3 Governor plug
Spring retaining cap
Spring retainer

Owarrun control valva
spring

Retaining pin
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FIG. T36 CONTROL VALVE UNIT

Ovamrun contrel valve

0il guide plate

Ovarrun control valve body
By-pass valve

3-4 Governor plug

30 Throtthe vakve shaft
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Oil transfer tube
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Throttle valve spring

T walva

Detent plunger

Detent plunger spring
Manual control valve
Datent plunger ratainer
Retainer pin
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3-4 Regulaor plug
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Front body cover plate
3-4 Shift valve spring
3-4 Shilt valve

Inner valve body
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Using & surface plate, check the inner and outer
valve bodies for distortion. If the faces are distorted,
renmew the control valve unit.

Clean the joint face of the gearbox casing and
examine for damage. Under no circumstances muost
this face be scraped; the machine marks form an oil
seal when the control valve unit is bolted down,

Clean the oil pipes and check them for damage and
obstruction,

Check the bores in the contral valve unit for scorning
and burrs,

Check pipes, which should be a push fit in the bores.

Check all springs for loss of tension and for
breakage. Check the 3-2 tming valve spring retainer
and the 3-4 overspeed valve spring retainer for darmage
and distortion.

Using @ surface plate, ensure that all spacer and
retainer plates are not distorted,

Check all tapped screw holes for sinpped threads.

Check the throttle valve operating shaft for dis-
tortion and damape.

Ensure that the spring steel by-pass valve & ol
broken or distorted and is still retainable in the ouwter
valve body,

Control valve unit — To assemble

Before assembling any part of the control valve unit,
ensare that the componenis are perfectly clean and

2 3

Ll

inismE R

coated with gearbox oil; valves rust not be fitted in a
dry condition,
As each valve is entered into itz bore, check that it

elides under sts own weight and that it 15 fally home
before another valve s fitted.

If the various control valve unit springs have been
separated from their respective assemblies. and diffi-
culty 1 experienced in identifving them, refer to
EE::: T34 where they can be seen in comparison to a

Sealing compound must not be used between joint
faces.

Overspeed and inner valves bodies — To
assamble

Imsert the overspesd valve, spring and retainer
(25, 23 and 12} into the overspeed valve body (27),
Centralise the spring in the retainer recess.

Hold the mner valve baody {47} in ane hand with the
vahve bores vertical and the radicsed corner lowermiost
and to the right. Using the free hand, nsert topether
the 2-3 auxiliary valve (16 and 2-3 povernor plug
sleeve (|7} wertically upwards into the "LO' bore. This
method 15 recommended as the plug sleeve ensures
correct atignment of the natrcw edged wvalve, thus
effecting a smooth entry into i1s bore without canting
over or picking up on the annu ar groove. Turn aver
the valve body and insert the 2-3 povernor plug (20)
1ID 12 1|3
|

T

LEM

FIG. T36 CONTROL VALVE UNIT SPRINGS

3-2 Timing valva spring
3-& Shift vatve spring
2-3 Shift valve spring
Rear band control valve
spring

2-1 Detent plug spring

| b=

Thl

7 Detent plunger spring

8 T.. regulator valve spring

8 Overspeed valve spring
10 Compensstor vahe spring
11  1-2 Regulator plug speing
12 Throttle valve spring
13 T oil ball check spring
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into its sleeve; the plug should come to rest approsis
mately 0-250 10, (6,33 ram.) below the surface of the
sleeve, indicating that the 2-3 auxiliany valve is Tully
home in the bore,

Fit the 2-1 detent plug and spring (15and 14} and
the 34 povernor plug (29) into their respective bores,
taking particular care when manceuvring the lailer
into the larger of the two bores.

Fit the overspesd oil guide plate (26) into position
and secure the already sssembled overspesd walve unit
to the inner body.

Inner and front valve bodies — To assemble

Position the oil check ball valve {4) on its scating
im the front valve body (1) then fit the spring {41} and
the cover plate {44}, The valve seating will be found in
the passage adjacent o the centre screw hole [see
Fig. T37).

insert the 3-2 detent plug () into its bore an the
front body and fit the detent plug retaining plate (1);
ensure that the plaie covers the adjacent oil poris.

Fit to the front Body, the T.V. regulator valve and
spring (6 and 31, the 1-2 regulator plug (4), the 34
regulator plug (42§ and ihe £-3 shuttle valve (43).

Hold the inner bady (47) with the valve bores vertical
and the radivsed corner lowermost and 1o the nght.
Insert intg ther nespective bores the 34 shift valve
and spring (46 and 45}, the -2 shift vilve and spring
(1l ancl %) and the 2-3 shift valve, spring and guichs
pin([2, & and10); the guide pin fits inside the spring,
within the hollow stemn of the valve

Lay the Inner and front bodies Aat on the bench and
position the front oil puide plate (7) against i
mating face on the fronl body. Bring the assemblies
together, ensuring that the 2-3 shift valbve spring (83}
engages with the 3-3 deient plup and that the 1-2 shifi
villve spring (9} engages with the -2 regulator plug

{41, Firmly hold the two assemblies together then fit
and tighten the three securing screws and washers.

3-2 timing valve body — To assemble

Insert the 3-2 timing valve, sprnng and retaimng
cap (13, 19 and 21} inio the tming valve body {13},
Depress the retaining cap against the tension of the
spring and fit the retaining pin (24) into its obligue
drifling in the timing vaboe body ; release the cap.
Secure the timing valve body to the lower face of the
inner body (475, wusing the two screws and washers,
ensuring that the oil ports are fully covered,

Manual valve body — To assemble

Fit the rear band control valve (63} info the smaller
Bore in the manual valve body{60), then fit the spring

FIG. T37 POSITIONING THE DIL CHECK
BALL VALVE

(65]) inte the bore i the end of the valve,

Fit the rewainer (66) so that the small diameisr
locates the spring and the pin hole ahgns a similar
hole in the body.

Fit the pin {3%) =o that the retainer is located in
the body and the pin fself 1s retained when the plate
{59} is Ftied.

Fit the plate (39 and secure it with the foar
SEISCTEWS.

Fit the neutral and rear servo manoal valve,

FiG. T38 SELECTOR AND THROTTLE

VALVE LEVERS
1 Selector lever 5 Rubber seal
2 Throttle valve laver & HRetgining pin
3 Inner washer T Flat washer
4 Quter washer 8 Sealing washear

a8
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FIG. T38 OUTER BODY AND BY-PASS VALVE
1 By-pass valva

FIG. T40 AIR PRESSURE TEST POINTS -

CONTROL VALVE UNIT
1 Owverspeed valve 5 G171 Passage
hrarsing & Blanking arca
2 Blanking area 7 3-4 Shift valve group
3 2-3 Shift valve group B G2 Oil duct
4 1-2 Shifc valvagroup 89 G1 Oil duet

m

Quter valve body — To assemble
Il the selector lever (6T and throtile valve laver and
shaft (M) huve been remaoved from the outer beady (53)
assemble them as shown in Fipere T3E: At o new
sgalmg washer {6%) (o the throttle lever shaft.

Fit the compensator plug (54) 1o its bore, if it has
been removed, wsing & rod fitted into the hole in the
large end of the plug (o assist in manseuvrng it into
positicn. Fit the retainer pin (23) to its drilling in the
cuter valve body (33}, ensuring that it passes across
the valve hore, then enters the socket at the far side
and does not progect above the joint fuce of the body,

Fit the compensator valve and spring {30 and 51)
and the detent plug (32 inlo their bores in the owler
oy,

Fosition the compensator valve plate (49) against il
maling face on the outer hody {53}, then At and tighten
ihe three secunng scrows,

Hold the outer body (53} with (13 valve bores vertical
and the selector lever pivol lowermaost and 1o the Jeft,
Using the free hand, insert into the centre lower hore
as one assembly, the throttle valve {32) and the T
valve and throttle valve spring (34 and 33). Move
them gently upwards until the throtthe valve bults
against the detent plug (52). Turn over the puter hody
and tnsert the double transition valve {56),

Sel the throttle valve lever against the protruding
end of the throttle valve stem and hold the selecior
lewar {67) clear of the throttle valve lever. Check that
the throttbe valve 15 home in its Bore.

Fit the oil puide plaie (58) and detent plunger
retuineri 38}, ensuring that the tip of the throttle valve
lewer is entered into the slot in the plunger retainer
body. Secure the assembly with the three setscrews and
washers provided . ensure that the shortest screw of the
three is fitted through the boss on the outer body (531,
otherwise the selector plunger will fot enter the
retainer during later pssembly.

Rotate the selector lever (67} away from the plunger
bady then fit the detent plunger and spring (35 and 36)
inta their bore in the retainer body.

Insert the selecior walve (17) up to the third land,
into its bore in the outer body (53), then rotate the
selector lever (67) until the actuating pin on the lever
engages beiween the top lands of the selector valve,

Do o foree the pin against the valve, otherwise the
vitlve stem snay bend. Depress the sclector plunger
{315) and further rotate the selector lever uniil the
plenger engages i a nodch. Release the plunger and
check that the selector lever moves frecly into each of
the operating positions.

Fit the by-pass valve (28} 1o the cavity in the outer
body as shown in Figurs T39.

Check that the compensator plug retaining pin {55)
15 correctly fitled and does not protrude above the

QLPE TEL
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joind Face of the outer body, Position the oil gude
piate (455 on the outer body with is radiused corner
towards the selector lever pivol, Align the plate with
the aid of the Tour main setscrews and assemble The
ocuter body and plate 10 the inner body, Leave the
muin setscrews 0 position wntil the two assembly
screws and washers have been Gghiened, Fu amd
tighten the two securing screws and washers.

Finally, it 1he assembled manual valve body 1o the
tap of the outer vilve body, ensuring that the two oil
trunsier tubes (31) are correcily locsied, and tha the
groove in the end land of the neutral and rear sevo
tisiaual valve engoges with the top aciueting pin on
the selector lever.

Control valve unit — To test

The control walve unit can be tested for correct
cperilion using o special test rig, or by fitling 1t to the
geurhox wnd carrving out a road test as described
urnader *“Change points—To check” in Saction T3,

Before fitting the control valve unit 1o the gearbos,
the freedom of the shift valve groups and the over-
speed vulve m their bores can be checked by means
al o air test: this et can also be wsed, however, an
an aid 1w Taalt dingnosss,

Far check the lrecdom of the 1-2 shift valve group.
apply in e pressure of approsimately 70 Ibisg.
4.9 kgisg. cm.) to the Gl passage as shown in Fipure
T4,

Air pressure applied to the G oil dect will move the
2-1 shift group. The lower half of the control valve
unit must be suwitably blanked off 1o achieve this.

Movement of the 3-3 and 3-4 shift valve groups and
of the overspeed valve can be checked by covering
ared 2" (see Fig. T40), and applying air pressure 1o the
G2 oil duer If difficuity is experienced in observing the
mavernent of the overspeed valve, a piece of stiff wire
inserted through the centre of the spring and allowed
Lo rest on the valve will indbcate when the valve moves.

It should be noted that movement of the 2-3 shift
valve group eccurs when air is applied to either the G
or G2 oil duct; in the first case air pressure operates
on the 2-3 G| or governor plug and in the second ease
on the 2-3 G2 or auxiliary plug.

Control valve unit — To fit

Before fitting the control valve unit, ensure that the
mating faces of the unit and the gearbox are perfectly
clean.

Fit the parking brake bracked 1o the control valve
uryt,

Rotate the selector lever (o a position where it will
clear the parking bmke lever,

Fit the reverse cluich oil pipe (o the control valve
unit

FIG. T&1 FITTING THE PARKING PAWL ROLLER

1  Parking pawl
2 Rollas
3 Parking pawl locating setscraw

Fit the parking pasl noils approssmine working
positeon in 1he casing,

Ensure thut the ends of the sealing rimgs un the
povernor tower ure locked then shide the povernor
tower over the rings. As the control valve umil neirs
the gearbox casing. fit the ends of the two oil pipes ingo
their respeciive hores mn the cesing

FIG. T42 ALIGNING THE PARKING BRAKE
BRACKET

1 Lock-washer 2 Parking brake bracken
3 Guids sleave
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Fii the two parking bruke bracker securimg set-
screws, taking care 1o position the special washer on
the seiscresw adiacent to the parking blocher pision.
s that the large tab secures the blocker piston retw ming
pin. Screw in the setsorews until they ore finger 1 ght.

Fit the four setscrews and washers which secure the
contfol valve unit to the pearbox: the two largesi
sefserews fil it the top holes and abeo secure ihe
manual valwve h-n-d]l i the valcr body. Tho nod tighten
the setscrews,

Lubsricateandfit the parking pawl coller (see Fig, T4

Position the parking pawl then [kt the supporting
seiscrew with o new lab washer, Torgue tighten the
setscrew amd secure it with the dab washer. by bending
one tab against the hexapon ead and two tnbs apains
the rcar extension casing.

If the parking kever return spring is sull in posiion,
it should be removed whilst the parking brake bracket
bore is concentrically positioned arodnd the governar
tower.

Insert the alignment gnuge RH329 into the annalus
formed between the povernor fower and the parking
brake bracket {ree Fig. T42).

Torque thghten the parking brake bracket setscrews
and the control wvalve uwnit setscrews; the alignment
gaupe should be free to rotate.

Turn the pearbox owtput shaflt through several
rewvolutions, amd at the same time. ensore that the

gaupes remamms frec. |6 not, dlacken the setscroaws
and reposition e bracket,

If difficulty is experienced in successfully aligning
the parking brake bracket. slacken the rear oil pump
seouring sctsorews, then again zlign the bracker. The
slight movemenl gained by slackening the pump
selictews may just be sufficient to allow the parking
brake bracked to be correcily aligned,

When the gauge has remained free through at least
ane revalution of the governor, with all the pump.
parking brake bracket and control valve unit securing
scrows borque lightened, remove Lhe goupe then lock
the special tab washer.

Fit the ;.H:rk':ri_g, lever reiurn i.pring_

Move the selecior lever 1o the reverse position o
check for parking pawl| engagement.

Ensure that the maneal valve and the selector valve
operate when the lever is moved.,

Ensure that the conical steel washers and the afl
seal are coarectly positioned on the selector shafit

Fit the pressure control valve ol pips and T.V,
oil pipes; carelully wp home the pipes using & soft-
headed maller,

Fit the sids cover as described in Section TI1,

After fitting the control levers, the control sciting
should be checked and. il necessary, adjusted before
and during the subsequent rond tesl (vee Sectfon T5—
‘Cruteal linkage'),

DIMENSIONAL DATA FOR
SECTION T12— CONTROL VALVE UNIT

Load ey i 6§ o to 9§ or.
I.n-hnl.h-uf E (04,3 g e 2690 gk

IEJ

I=1 detent plup spring — fres 1-375 in. (appron.)
ergil

{3493 mm.} fapproo )

20k 90z o 31b 3 ar
11,062 kg, e | 446 kg)

1:328 in. =
(33,73 mmi |:||1.'|I:

Load  requdned
T hl_JII:II.H l::HI' 9 iin,

Belent sprimg — [reo length

PERMIESIELE
DESCRIPFTION MIMEMNSION wWaaN
DIMENSION
Check ball sprimg — T il — 0437 in. L]
free fepgih. CEL.LN mem. ) fappronc
Load required i comgpres 1} o 1o 2} o
ing 1o 4 length af & i :ﬂ#lmmhﬁml L.y,
38 mm.)
Compenzator valve spring—ires 1-1E7% &, {approx)
lengih. {30, 16 mum. ) {approa) —— ———

SLED L

IL61 g

puregus m pajiL]
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o il ]
DESCRIFTION MENSI pamEse
Dimensicmal Data —con fimeed
Logd required 1o compicss S0k, 1) oz to &b, 15 ox
spring 10 2 kenpth of 537 in. 12,580 kg o 31,247 kg.) —— —=
(23,81 mm.)
Throdtle valve spring -= froo 09T m. — 0045 in.
k. (407 e — 0,14 namf —
Load mequired 10 Blb, oz to6lb 1T o
Tﬁﬁiﬂllﬂnﬁhnrﬂ (2,86 kg. 1o 1,09 kg.) _— e
Teming valwe spring -— fres 1-593 m. (&ppran.)
lengih, (40,44 .} (appeos.} — g
Load mequired o mwm 3 b, 10 oz to 6 Ib. 6 oz,
:gari:_;f t&r a bengih af O-796 in (255 kg, 1o 2,89 kg.) —_— —_—
{ . |
T.¥. rogulior valve spring — 14325 i, {ap g
feee kength. (33,65 mm.} fu. - —_ =
Load reqquired o compres 1 b oz o | b, 0% o
spring b o lengih of 0-B13 in, (AT kg to D722 Kg.b —_ _
(254 men.)
1=2 reguistor plug spring — free 14125 im. roo. —_——
lenpth. {18 588 Elmm 1
Lead  required o Somp 10 14 o i 2 b, 2or
sprmg to 2 length of O imn. (AR5 kg fo 0540 kgl F— it
(10,91 mm.)
I-3 shift valve spring — [res 1:531 im. o)
lengehe {38,889 mwm} lappros. | S SRS
Load reguired 1o compresa Jib. 20z 10 3 b 4} oz.
firg 1o @ kenpgth of 0008 an. 11,42 kg. 10 149 kg. — _
23,42 mm.)
Cverspesd walve spring — Ires 1:246 in, {appros,)
length. 131,65 wame b (appeax. | — e
Lopd  requined 10 emPpress 5b. 1 ow 10 5 Th 5 ox
"Em:} 1o & lengrh of 02444 in (2,3 ki 10 2,4 ka.) T ST
S8 mm.)
34 shift valve spring -- Trec 1=5TH in. {approa}
lemgih. (4008 mm. ) dappros. ] o ]
Load  mequared 4186, Toz to 41k 18 o
ring 19 & 'I-l:ng:lh af O ld:m (2.0 kg o 2.7 kgl B —
20,16 mam.)
Eear band control valve spring 1- 5045 i,
{ree lenpth {31%,10 mm.} ——— =
Load required to coenpress | 1 b 2§ or to 1 B 5§ o
sprmg to a length of G725 in, {0,572 kg o 01 kgl - _—
(IEA4T mm)
Screws — froni body 1o inner Tnnwu I.l,l:hl'.rrl. 1o betwesn 3 [0,
body. ] 4 —_— e —
10,42 Ir..:rrr_ n.mi 0,59 kgmh
Screws — puter body 1o Isiner Tﬁflh-ld 1o berween 1 b Wﬂimm
by "i!:”f“ — in position b align boles.

Serews — 3-1 timing b body
Lo immer baody,

SeTows — repoeed. valse
L isner m " o

{GHE kg and 0,55 kgm.}
anqu:tlg.h.l:nl.n hetween 3 [BFL
(0,42 kgm. and 0,55 kgm )
T:urqw: tlgl'm-a 10 betwesn 3 it
tv[r-l-i kgmo and 0,55 kgme§
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DESCRAEFTION DIMENSION "-mﬁ'“ REMARKS
DIMENSION
Dimsensicnal Dats —corrired
Sorews -= oom wor wolve Torgue tighlen 1o betwesn 3 Tbofr.
plate 10 outer body. and 4 1k, o B e
{042 l:pn. and 0,55 kprn.
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Section T13

PARKING BRAKE BRACKET

The parking brake bracket i5 an aluminium alloy
casting which is secured to the left-hand side of the
gearbox, adjacent 1o the governor. It forms part of the
oil supply passages belween the governor and the
control valve uail as well as housing the lever and
crank assembly which actuates the parking pawl
Alio housed in the bracket are two spring-loaded
blocker pistons (see Fig. T47); ope pision prevents
reverse pear from being enpaged until the car is almost
at a standstifl and the other prevents the parking
pawl from engaging the transmission locking ring
whilst the engine s running.

Operation

The rearmost piston is the parking pawl blocker
piston. This piston is dependent upon main line oil
pressure for i3 operation. As long as main line ol
pressure holds the piston out, against spring pressure.
the parking pawl is prevented from engaging the
annudar teeth on the reverse annulus pear. When the
engine is switched ofl and ol pressure ceases to act on
the piston, the piston & relurned by the spring,
aliowing the pawl to engage when Reverse is sclected

The foremost piston, the reverss blocker pistom,
prevents the driver from engaging reverse gear whilst
travelling in a forward direction above a speed of
approximately 8 mup.h. (12,9 kph)

This piston is dependent upon governor one (Gil)
pressure for its operation. When Gl pressure falls
below a certain value, the piston return spring pushes
back the piston, allowing Reverse to be engaged.

Bl MAIN LINE
| [e]
-GE RE
FIG. T43 PARKING BRAKE BRACKET
—0OPERATION
1 Parking brake lever spring
2 Reversa blocker piston
3 Main line oll fram pump
4 Parking blocker piston
& G171 Oil 1o reverse blocker

pEston
G1 Dil 1o contral valve wnit

G2 0il 1o control valve wnir
B Parking brake lever
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Parking brake bracket—To remove

The parking brake bracket can be removed [rom the
genrbox whilst the gearbox is in position in the car.
The side cover and the control valve unit must also
b removesl.

Remove the sump drain plug then drain the gear-
hox oil tnte 4 suitable clean container.

Remove the side cover (see Secti T

Remove the parking brake brackst togsther with
the contral valve unit as described in Section T3,

FIG. TA4 AIR PRESSURE TEST POINTS

1 HReverse blocker piston

2 G1 0dl duct

3 Main oil pressure duct

4 Parking paw! blocker piston

Parking brake bracket—To dismantle

The parking brake bracket assembly need not be
dismantled unless the fault dingnostz described in
Section T4 indicates faulty operation of the reverss
piston or the parking blocker piston and this [s
coafirmed by an air lest (se¢ Secnon T6).

To remove the reverse blocker pistoon, cut off the
head of the retaining pin and rotate the parking lever
mrm Lo clear the piston. Depress the spring and slide
oul the pin using thin-nosed pliers, Withdraw the
spring and piston from the bore.

Removal of the parking biocker prsion s sinilar
except that the retaining pin is free to be removed
without cutting off its head, Use spap ring pliers ta
withdraw the piston if it resists removal.

Parking brake bracket—To inspect

Clean all parts paying particular attention to the
oil passages and slois in the main casting; it is not
uwnosgal to find & small amount of sludge and metallic
dust. Use a compressed wir ling o clear the woil
passages and the reverse clatch oil pipe,

I

Examing the governog sleeve bore for excessive wear
caused by the oil sealing nng or by misalignment of
the povernor sleeve,

Insert the ail sealing rings into their runmng position
in the governor skeeve bare, Cheek the ring end
clearance with leeler gauges: if the clenrance 15 larger
than that given in *Dimensional Dara® at the end of
this Bection, renew the rings. [T the new ring gaps are
oy wiide, fit & new povernor bracket.

Examine the casting for cracks and other damage.
also examine the piston bores and pastons for scoring
and burrs which might restrict free movement. Check
that the three oil plugs are secure in their ducts.

Cheek that the parking lever assembly rtotates
freely in the bearing, anmd that the return spring
pillar is sscure in the parking brake lever.

Examine the roller and the crapkpin for damage
and for excessive wear.

Examine the parking brake pawl for damage and
for excessive wear. Check that the suppori screw
rotates (reely in the bore in the pawl,

Examine the testh of the brake annulus for damage
and wear,

Fxamine the reverse clutch oil pips for damage and
for restriction, particularly at the bend; ensure that
it firs spuply in the bore [n the gearbox casing.

Parking brake bracket—To assemble

Assemble the parking brake bracket by reversing the
procedure given for dismantling, noting the followimg
points,

Lubricate all moving parts with clean gearbox oil
during assembly.

When fitting the reverse blocker piston, fit a new
retaining pan from the back of the casing and peen
the other end of the pin to lock it in position,

Parking brake bracket — To test

The parking and rmeverse blocker pistons should be
tested for freedom of movement in their bores afier
assembly, Interrnittent application of air pressure,
al approximately 70 [hisg. in. (4.9 kp'sq, cm.) to the
proanis shown in Figure T4 should cause the pistons to
mowe 1o and fro in their bonss.

To test the parking blocker piston, cover the main
ol pressure port in the bore of the governor slesve,
then apply nir pressure to the man ofl pressure inlet;
the parking Blocker piston should then protrude from
the parking brake bracket.

To tesi the reverse piston, rolate the parking lever
arm to allow Tull travel of the piston, then apply air
presdquce Lo the 21 oil duct in the governor sieeve
bare; the reverse blocker piston should protrude fully
fewem the parking brake brackel
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Parking brake bracket — Tao fit the gaps checked as described earfier in this Section.

The ‘run-out’ of the governor tower should also be

If the parking brake brackei has been renewed duse

checked as described in Section TI4

to wear in the governor sleeve bore, the oil sealing Fit the parking brake bracket together with the
rings must be removed from the governor tower and  control valve unit as described in Section T1Z

DIMENSIONAL DATA FOR
SECTION T13—PARKING BRAKE BRACKET

FPEARMISSINLE
OESCRIFTION O ErMSION W NEMARKES
DIMEMBION
Heverse blockher wnd parking 00003 im. to 00019 in 0007 in.
blocker plstoms — eleirance {0,008 men. to 0,038 mm. ) (0U0E mam) —_—
in bore.
Reverse hlocker piston spring 0-938 in. (nppeom.)
~~free lenah, (23,21 mm.) {approx.) — S
L.-|'|n-|,|:|J ui.rndh io {ﬁm ; rrﬂlh. 3 O, I.vl:ru.lul'b. 6 .
1o 0 &1} in. 31 kg. 0 kg o ——
{1425 mmy
Parking blocker paton spring 1061 in. (approx.)
~={res length, 126,96 mim,) (appro) ey =
Load required to  compress 71k, & oz io 8 Ib, 8 oz,
Epring h:?th. to B-516 im. (34 kg 1o 3.8 kg.) ——— .
(13,1 mm,
Giosermor tower bore dinmeter 1:1875 in. to 1-188% in. Remew parking brake bracher
{30,162 mm. 1o M IET mem) _—— i ihe rings have
Beavily scomed 1he bore.
Crovernor seabing rings closed 0004 im. to 0-01% in. -0 En. Check in 1-1878 im, (30,162
gap (but clearanee) (013 mm. o 0,80 mm,) {051 mm.)y ] dimmecer minimum
bore
Sctsoreas — parking  brake Toorg e 10 Berween 16 B 0L
bracket to gearbox casing. and I& ib.fi. S—_— ——
(4,21 kg, . and 249 k- m.)
Parking pawl suppos serew, Torque fighten 1o between 25 lb.Fr.
and 18 [b.f. =
(3,46 kg- m. and 3 57 kg, m.}
Charance berween roller  and (0009 in. 1o 0004 in, o007 i,
crankypin. 00,03 mm, ta 0,00 mm. ) (0,18 mm.] _
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The front serve comprises two casl ron casings
and an aluminiwm alloy valve howsing.

The two casings form g cylinder which s divided
inte band apply and band release chambers by the
ring seals of three pistons (see Fle. 745 The alloy
valve housing contains the overrun control valve and
the main line exhaust and non-return valves, A further
valve, the 4-3 fiming valve is howsed in the servo main
casing. The serva is secured 1o The gearbox bolttom face
and its funcion s to apply or rebease the Tront drum
[riclion bBand

Dperation

Hand apply effort is produced by the action of main
ling @il pressure in the lower chamber zugmented by
COMPEnsAtor pressure in the centre chamber, During
overrun, when the throttle is closed and compensator
pressure 1s removed, there woukd be o tendency for the
hand 1o shp and cuuse “hunting’ between fwo gears,
This is avoided a8 governer (G1) pressure moves the
awerrun valve into o positicn  whereby main  ail
pressure s directed into the compensator chumbser,
thus increasing the piston arca aver which band apply
man présjure nopciing (fee Flo T340 As a resull the
band is held firmly applied until the road speed has
dropped low enough to enforce the down-change.

The 4-3 tming walve is provided 1o defuy Trom
band application wntil the front clutch is refeased
duning the down-chinge. Whenever Gl presuore,
acting on the large diameter of the vabee, overcomes
main line ol pressure, acting on the small dinmeter,
the valve moves to close the direct band apply peort.
Ad g result of this, band apply oil i forced o take a
by-pass route which incledes a @055 in, (1,41 mm.}
restriction. Thus, band application i retarded and
does noi take place untl the cluich refewses,

Chapter T

Section T14
FRONT SERVO

Band apply mamn pressure s contmuously applied
m gll forward renges but band releass is obiained,
when required for second and fourth gears, by allow-
ing main pressure to act over the larger fotal area
of the bond release pastons. Band release pressufe thus
overcomes band apply pressure and the band is
released.

The front servo valve body houwses the main bine
nom-return and exhaust valves, The non-retum valve
15 a umple ball and spring arrangement designed to
prevent the front pump from discharging oil through
the rear pump.

The exhawst valve opens under light spring pressure
i reduce quickly the control pressures by allowing
oil in the servos and contral valves to exhaust when
pump delivery ceases.

FIG. T45 FRONT SERVO
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The front servo can be removed from the gearbox
while the gearbox is in the car.

Front and rear servos — To remove

Drain the gearbox sump then remove the sump and
filter as described in Section T11,

The front servo cannot be removed without remoy-
ing the rear servo, therefore, the following instructions
cover the removal of both servos; the disconnecting
points are shown in Figure T 47,

Slacken the front and rear band adjusting screw

B mAIN PRESSURE

Bl GOVERMOR PRESSURE 1
Bl COMPENSATOR PRESSURE

lock-nuts then unscrew the adjusting screws approxi-
mately five complete turns to releass the pressure on
the servo operating rods,

Hook a piece of bent wire into the coils of the rear
band release spring then secure it to prevent the spring
from falling when the serve is removed.

Remove the governor oil delivery pipe; if necessary
use shight leverage near the ends of the pipe.

Slacken the five sziscrews which secure both the
5ETv0 units to the gearbox casing,

Remove the three seiscrews which secure the rear
SETHO.

FIG. T48 FRONT SERVOD OPERATION

A Increased apply pressure
B Bmdanﬂlm

C Delayed apply

D Band relaasing

1  Owerrun valve

2 Band apply chambears
3 4-3 Timing valve

4 Band release chambars




Printed tn England

July 1971

T.5.0. 476

Rolls-Royce Silver Shadow & Bentley T Series

Workshop Manual

Carefully withdraw the rear scrvo from the front
szrvo, then remove the rear serve from the pearbox,
If the gearbox s installed in the car, care must be
taken during this operation to suppost the rear servo,
s0 avoding damage 19 the front servo and ol pipes.

Remaove the rear band release spring.

Support the front servo then remove the Iwo
SECUTING seiscrews.

Push the rear ofl pump discharge pipe as far as
possible nto the rear pump, then careflully remove the
front serve unit from the gearbox casing. Turn it to
disengage the rear oil pump discharge pape whilst at
the same time withdrawing it from the front pump oil
delivery pipe.

IT difficulty 15 expenenced in disengaging the servo
unit from the rear oil pump discharge pipe, slacken,
and i necessary, remove the front serve valve body.

IT the valve bady has 1o be removed, unscrew the
three securing screws then slide the body forward.
Lift it lrom the s=rvo body taking care to retain the
non-return ball valve and spring.

When fault diagnosis hos indicated that a front

Chapter T

s=ivo umit might be delective, it should be checked as
described under 'Front servo — To test”. This will
assist in locaung the faulty part before the ssrve is
cismantbed and inspecied,

Front servo unit — To dismantle

When dismantling the front serve, reference should
be made 10 the exploded view of the servo shown in
Figure T4,

Huold the servo weit with the alumimum valve body
uppermesl, thus preventing the 4-3 timing valve from
falling out when the valve body i3 removed,

Hold the valve body againsl spring pressure then
remaove the three securing screws,

Slowly release the pressure then, as the bodies move
apart, remove the noa-return valve and spring,

Tilt the servo body and allow the 4-3 valve 1o slade
from 1% hore,

Depress the overrun valve retamner and withdraw
the pin, retainer, spring and valve. Il the retainer
sticks in the bore, fit the valve body to the servo body
without the non-retarn valve and spring.

Apply an intermiitent blase of compressed air at

FIG. T47 SERVD DISCONMNECTING PDINTS

1 Governor oil pips
£ From servo securing
SELSCrawWs

SETSOrewW

4 Junction body securing

4  Rear seréo Secunng
SAIECIaWS
B HAear pump 1o sarvo ol pipe

Tal




Workshop Manual  Rolis-Royce Silver Shadow & Bentley T Series

Chapter T

1 2 32

1 Front servo main body

2 Apply piston assembly

3 Apply piston reurm spring
& HAetainer

§ Spring

B8 MNon-ratum ball vahie

7 Spring

TH2

FIG. Ta8 FRONT SERVO EXPLODED

8 Band relezsa piston
8 Band relesse eylinder
10  Owarrun control valve
11 Retainer
12 Pin
13 Spring
14 Valve body

15 Exhaust valve

16 4-3 Timing rastrictor

17 Spring

18 Retaine

19 4-3 Timing valve

20 Main body blanking plug
21 Blanking plug washar

QP O5L

18] Apap
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approximately 70 Ib'sg, in. (4,92 kglsg. em,) to the
band release ail duct (zee Fig. T50). This will have the
effect of forcing out the retainer without damaee o the
component paris. Do not use [everage between the
valve and the dividing walls in the face of the valve
body casping.

Depress the exhawst valve spring, with the aid of a
screwdriver blade through the slot in the retainer
then slide out the retainer. Withdraw the spring and
wilve,

To dismantle the remainder of the secvo unil, remove
the three screws which sscure the band release cylinder
then withdraw the cylinder from the servo body,

Remove the two springs and the retainer fram the
servo operaling rod.

Remove the blanking plug and discard the washer.

Withdraw the compensator and hand apply piston
assembly from the servo body. The assemhbly is an
interference fit in the body and a drift, inserted
through the blanking plug arifice, should be used 10
push out the prion assembly, The compensator and

band apply piston assembly cannol be further
dismantled.

Front servo — To inspect

Thoroughly clean all parts before inspecting, using a
suilable cleaning fluid, brush and compressed air.

Ol ducts and valve bores must be washed and Blown
through to remove any particles that may eventually
reach the control valve onil and cause faotty operation
of the gearbox,

Ensure that the leak hole in the non-return valve
seating and the restrwcior hole in the servo body are
Trec from dirt or sludge.

[} not remove piston rings unless necessary
carebess handling wall distert the rings, The piston nng
inside the compensator piston assembly cannot be
removed, but every effort should be made to Aush the
compensator chamber by introdecing cleaning Auwid
and moving the operating rod backward and forward.

Check that the plug in the servo body is secure.

Examine the springs for breakages or distortion.

Examine the piston bores in the servo body and the
front band release eylinder for signs of scoring.

Check that the dowel in the servo body has not
become damaged. This dowel is a loose fit in the
server body and 15 easily removable,

Examine the walves and bores for scoring. Oil the
valvei then check that they slide freely in the bores
under their own weight.

Examine the hall valve seat for damage and security.

Examine the pistion ring assembly externally for
swores and the piston nings for chipped edges or
uneven contact, Hold the outer body of the assembly
then move the operating rod besckward and lorward

Chapter T

to check for freedom of movement; a cushionsd
effect coupled with the characteristic scraping action
of & pistan ring should be felt,

Check the face of the alloy valve body for distortion
using a surface plate, Any ditortion, particulasly in
the section between the main line oil passage and the
overrun valve {see Fig. T49), will mean renewal of the
hody.

The valye body, complete with valves and springs,
can be renewed as a separate assembly, but the kall
valve ssating cannol be repewed independently.

Linserviceability of the serve body, fromt hand
release cylinder, valves or piston assembly will mean
renewing the complete servo unit as thess ilems are
selectively fitted on initial assembly. Diher components
such as piston nngs can be renewed mdependently.

Front servo — To assemble
When assembling the front servo ensure thar all
parts are clean, Lightly oil all moving parts with clean
gearbox ofl. Do not use poinling compound on mating
faces,

Il necessary, fit a new piston ring on (o the band
apply piston then fit the assembly into the bore of the
szrvo body. Emder the pston ring squarely o avoid
marking the cylinder walls,

Align the dowel slot in the slesve with the dowel in
the servo body, then push the sleeve in by hand as far
as possible; the sleeve is an interference it in the body
[see " Dimentional Data') al the end of this Section
and a press tool may be necessary to push the sleeve
Tully home.,

If mecessary, fit 8 new piston ning on o ithe band
release piston, using thres 005 in. 0004 mon)
fecler gauges to enter the piston ring over the steps in
the bore.

FIG. TA8 FRONT SERVOD VALVE BODY
1  Main line odl
2 Owverrun control vahee oil pons
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Fit, on to the shaft of ithe band release piston, the
compensalor pision return spring. retmner and band
release pision returm spring.

Fit the band release mston to the servo body, then
enter, bui do noi tighten the three secuning setscreaws,
Turn the band relense cylinder anbi-clockwise do
ensure that the Aange does not overlap the front pump
delivery duct. Torque tighten the screws.

Fit the exhawst valve, spring and retainer. taking
care to centralise the exhaust valve spring in the
depression in the retainer to obviate side thrust on
the valve,

Fit the overrun valve, spring. retainer and pin,
Ensure that the end of the overrun valve retainer pin 15
below the valve body face olherwise it will prevent the
twa faces meeting, thus permitting ol leakage.

Fit the 4-3 uming valve into its bore in the servo
by

Fit the ball valve and spring, then fit the valve body
onio the servo bady, securing it with the three screws,
Evenly torgue tighten the screws Lo prevent distortion
of the biody,

Fit the blanking plug together with a new washer.

Front servo — To test

The fromt servo can be tested functionally only by
using a special test rig, or by fitting it to the gearbox

FIG. TS0 FRONT SERVO—AIR PRESSURE TEST

1 Band apply duct 4 Owerrun control valve

2 Band release duct houskng _

3 Exhaust valve B Front pump delivery
retainer duct

and carrying out a road test

Movement of the servo prstons and freedom of the
valves in their bores can be tested however by applying
an wir pressure of spproximately M lbisg. in. (4,92
kgfsq. cm.] to specified oil ducis and observing the
movement, Internal leaks or sluggish valves. which
could cause faulty operation of the gearbox, will noi
be revenled by these tests

To test the front servo, proceed as follows,

Apply air pressure to the band apply duct (see
Fig. TH0). The operating rod should move out to iis
fullest extent, and the 4-3 timing valve should be
heard and seen to move through the small hole in the
servo body.

If the 4-3 valve does not move, shake the valve 1o
the other end of s bore then repeat the check; this
valve 3 not subpect o spring pressure, therefore i
will not return once it has moved.

Hold a finger on the overrun vilve housing then
apply air pressure intermitiently to the main line
duct; movement of the valve should be felt, IF doubs
exisls, exerl a slight pressure on the overrun walve
reiainer, using o meial rod, then repeat the check:
movermenl of the rod should be feli.

Cover the front pump delivery duct then apply air
pressure o the other end of the duct. Cseillation of the
valve should be Telt and will probably be heard.

Front and rear servos — To fit

Ax stated earher the Mront servo cannot be rermoved
withoot remowing the rear servo, therefore, the
following paragraphs desenbe the fitting of both
the front @nd rear sefvos.

Fit the rear ol pump discharge pipz into its bore
in the rear pemp, ensuring that it is fully home.

Check that the front pump ol delivery pipe s fully
home in ifs bore in the fronl pump.

Fieate the front drum band until the slot for the
operating rod i in the correct position and the other
end of the band is engaged with the adjusting screw.,

Engage the band operating rod in the band siot,
then manoedvie the servo unit inte position, engaging
the front pump delivery pipe angd the rear purmp
discharge pipe m their respective bores. Do not fit the
securing selscrews at this stage.

Fit the rear band release spring in the housing in
the end of the rear band, wuing petroleum jelly (o hold
it iemporanly in position.

Engage the shori end of the strut in the spring coil
then tie the ends of the band 1ogather with a pisce of
wire: this will hold the spring in position during
subsequent operations. The wire should be fixed in
such a manner that it can be easily removed ot a later
stape,
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Rotate the band until it engages with the adjusting
ECTEW,

Hold the servo aperating lever against the operating
rod, then move the rear servo unit forward to enter
the transler pipe on the front s¢rvo unit into its bore.
at the same time engage the socket on the operating
lever with the end of the operating strut.

Push both serve wrpits 1o the face on the gearbox
casing, then fit the securing setscrews. Tighten the
setsetews evenly, ensufing that the front and rear oil
pump pipes engage smoothly and easily; the rear
servo must be supported during this operation. Torgue
Ioad the setscrews to the figure given in ‘Dimensional
Data” at the end of this Section.

Check that the rear band release spring is in the
correct position, then remove the locking wire from
the ends of the band, ensuring that none of the wire
15 left i the gearbox,

Adjust the setting of the front and rear bands as
Tollows,

Bands — To set

Setting of both bands must be carried out whenever
a servo wnit has been removed and may also be
necessary to rectify faulty gearbox operation.

The procedure is the same whether the pearbox is
on the bench or fitted to the car,

Front band — To set

The tools used when setting the frent band are
spanner RH 131 and gauge UR 3144 — see
T.5.D. 2331—Waorkshop Tools'.

The spanner RH 131 is necessary only if the gear-
box is fitted to the car. The ouler box spanper fils
on to the lock-nut while the inner spanner adjusts the
band screw.

Unscrew the blanking plug from the front servo
body then screw in the seiting ool

Turn the plunger nut by hand until the plunger
makes conlact with the servo piston,

Turn the drum by hand in the opposite direction to
normal rotation to centralize the band,

Using a spanner, screw in the plunger five complete
lurns.

Check that the knurled washer cannot be rotated :
il it s loose, slacken the band adjusting screw until
the washer is gripped.

Hold the knurled washer as shown in Figure TSI,
then tighten the band adjusting screw until the washer
jurst slips.

Haold the adyusting screw to prevent it from lurming,
then tighten the lock-nut.

Check that the tension on the knurled washer has
nol changed, indicating that the setting has not altered.

Chapter T

FIG. T51 ADJUSTING THE FRONT BAND
1 Band adjusting tool washer
2 Band adjusting serew

Slacken the plunger nut at leasl five turns 1o religve
the pressure on the serew thread in the secvo body.,
Unscrew the tool then fit and tighten the blanking

plug.
Rear band — To set

The tonls required for setting the rear band are
spanner RH 131 and gauge RH 7838 —see “T.5.00.

FIG. T52 CHECKING THE FRONT BAND
ADJUSTING TOOL

A 1160in, 4 0003 in (28,46 mm.<- 0,07 mm)
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FIG. T53 ADJUSTING THE REAR BAND

1 Band edjusting gauge
2 Adjusting screw kock-nut

2331 —-Workshop Tools”.

Check that there is cleargnee between the end of the
operating lever and the rear servo operating rod, 1T
necessury, slacken the band adjusiing screw.

Tum the rear drum in the opposite direction 1o
normal rotation to centralize the band. To ensure that
the band s properly centralieed, hold a screwdrniver
against the riveted end of the band then shock it into

position on the drom,

Hpld the band setting gouge with the cut-away leg
firmly against the spring end of the servo, and the
other end of the gaugs resting on the servo operating
rod as shown in Figure T 33,

Screw in the adjusting screw until the face of 1he
operating lever jusl touches the gauge. Care must be
taken not to allow the pauge 1o be pushed by the
operaling lever, otherwise an incorrect setting will be
ohitained.

Should this occur, slucken the adjusting screw then
recommence the setting operation, which must always
be carmed out by adjusting the operating lever o thai
it moves toward the gauge and nol away from it

Firmly hold the adjustuing screw and wughien the
lock-put,

Check that the setting has not altered,

Fit the governor oil delivery pipe.

Fit the filter and sump (3¢ Secnion T1, then afier
replenishing the pearbox with oil, carry out & road
test as desenbed m Section T3,

Gauge (UR 3144) — To check

Correct setting of the bands, particulurly the front
band, pluys & great pari in promoling smooth gear
changes. Due o thes Fact it 5 recommended 1hat (he
front bamd setting pauge be regularly checked lor
correct adjustment. The iool shoold be checked
approximaiely every three Lo six months, depending on
how often it is wsed.

To check the giuge UR 3144 |, procesd as follows,

Linscrew the plumger assembly {rom its housing,
then check the length of the spring under compression
{see Fig. T32); the length of the spring should be
160 i, + 0003 in. (3,87 mm. £ 0,08 mm.).

If the spring length is incorrect, adjust the nua
until the correct length is obtained, then lock together
the two nuts and pesn over the end of the thread 1o
ensure thal they do nol work loose.

Screw the plunger assembly back into its housing.

DIMENSIONAL DATA FOR
SECTION T14—FRONT SERVOD

DESCRIFTHON DI ENSION

WORN ]
DIMENSION Sins

1784 in, lapprox,)

Line exhausl wilve refurm spring
{44, 8% mim.} (appro. )

free lenglh.

Load reguingd o reduce Sprmg

lengiki bo 1-2%0 &, (31,73 mam. ) (L8 kg o 132 kg

2019 im. fapproo)
153,82 mam_} (approm.)

Owerrun conirol valve retumn
spring. [rec lengih,

1Fh %) oz 1o I Ehe Ld§ oz

=

Thex

il FL

1LE1 &ny

puric Uy pateg
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Chapter T
FERMISEIBLE
WORN REMARKS
DESCHIPFTION DEMEMEION -
Dimenssonal Drta —confnued
:{r &Ik 14 o 1o 7 1h. 10 ox
bﬁ‘n! E:ulh g 09 (312 kg 1o 346 kg.) — ——
mm,)
Check valve spring —[iree e ! 1+437 in, [N, |
o B 134,51 mlg.ﬁuppwm.:l = =
Load ired b 11b. 13 az. 1o 2 |b, 3 ar,
lrdn! b to ﬂ-% i, (0,82 kg. 10 0,99 kKE.) — _
{1270 mem.}
Apply piston returm spring—Free | 1-31% in. (approa)
HUF 3 38,50 mm.) {approK. ] —— B
Load required to compress spring 18 b, tor 22 [,
Eﬂ.ph mﬂ?lu im. (1H 26 mam._ (B,[6 ki to 990 kg.) — —
Reelease piston return spring—free | 0-728 in. {appros.)
length. (18,48 mm.} (approx. ) — Lo
Load required 1o compress apring | 54 The 3 oz 10 60 1B, 3 02
letiglh oy B-5B3 im. (14,36 mmem ) (24,57 kg o 61,04 kg b — E—
Rilease piston ring gap. CHH2 im. b (007 im. 012 . Measuse in bore  diameter
(0,05 mem o 0,18 mm.} 0,30 mm.) I-750 in. (44,45 mm.}
Sude clearance of relesse plsion DS g, b D00 in 0HO04S o,
ring in piston groove. (00 3 mns. b 0,068 mm ) FOLNNS mm) _
=002 in. go D004 wn. (0UO5 . 1o C-OTS 1m,
0,35 mm.} |mside dimeter of {048 mm.) — -
ring
Apply piston ring gap, X ]
0002 in. do 0007 e, 00F . 1o G013 i
0,08 mm.} outside diameter of (0,30 mem) —
Fifg.
Side clearamce of apply poston 0000 in. to 00025 . (D013 mm) 0-004S 30
fimg in pisfon groove 1o 0,064 mm.} 0,105 mm.) —
Front serve sleeve it o servo 0000 . to OF000 o (0U00 meme 1o Blackmess in bore |8 Bod per-
hody. 0,07 mm,) interferencs. S missible. Renew  servg if
ouisade Timits
Ling exhausi valve clenrance m 0007 i to 040088 in 0-00F in.
bare, 0,007 mm. to 0,04 mm) 00,05 mm.j ;
Renew aszembly vales body ol
Owerrun control valve clesrance | (009 in. 1o 0-0087 in 00322 i, clearances exceed thess limits.
in bome. 10,037 mim, Lo 0043 mm,) (D0&2 .}
43 timing valve cheirancs in 00017 im 4 QDO TS an. CHDOZZS in. Renew servo i outside limi,
bare. (00T mem. 1o 0043 mm.) {0,062 mm.)

Seiscrores — [ronit servo body to
relense eylirler.

Setscrews = fTont servo Lo gear-
box casang.

Blanking plug—/[Front servo.

Setscrews — front servo valve
bady 1o serve body

Band adpusting screw kocknu

Tﬂtﬁaﬁf 1o between B b,
(1,00 kgm. ansd 1,38 kgm.}

T haen o between 29 1.0
g o

(4.0 kgm, ludM kgm.]

Torque tighten 10 between 6 bt
and T ibofi

{0LB kgm. and 0.9 kgm.)

Turqu: ﬂemm i betwesn 3 Tbofi
km'l. and 0,5 kgpm.)

Targue tighten 1o between 45 151

aeil 50 k.01,
(6,2 kgm. and 6% kgm.)

alummaniin
-lmwu plug t5 rellined,






