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The oil pumtp is &n internal fexternal gear lype which is
secured to the front fuce of the tronsmision housing.
The ¢dl pump cover contains an oil pressure regulator
valve triin, & stator wvalve and wan hest eachanger
by-puss volve. The pump is conpected mechanically
to the ecngine flesplate wnd operates whencver il
EMIZINE B rUnning

As the engine flexplnte revolves it turme the (orgee
convirler pump which is keyed to the inner gear of
the odl pump. The inner gear turns the oster gear and
causes ¢il to be lified from the transnission sump va
pn ol strainer,

As the gears turn. the ol i dirmed m pockets
formed by the gear teeth, pasi a coscent shaped
progection of the pamp. Beyond the ereseent, Uhe pear
iegih move closer topether causing the oil 1w be
sipueesed out at pressure from between the Teeth. AL
this podng the oll 1s defivered through the pemp ootle
1o the pressure system (zee Fig, T2

The oil pressure is cantrolled by a pressare regulator
valve. As the prevsure builds ap, the ail = direcled
through nm orifice Lo the top of the pressdre fegulator
valve, When the desired pressure is reached. 1he valve
moves REAINS SPring pressure, opeaning a passge (o
lfeed (he torque converter,

Whin the torgue comverter s full, oul returns to the
trafamission beal exchinger by way of an exicrnal
pipe. Upan leaving the hent exchanger, the ofl is fied by
wiy ol another external pipe to the transmission
lubricating system.

Chapter T

Section T19
OIL PUMP

Should the heat exchanger become obsiraeied,
returaig ot 8 diverted o the by-pass valve, anscating
the wilve and permitting o1l to fow directly 1o the
lubrication sysiem.

As pressure continues io incredse, the pressure
reguiator valve moves o expase o pori which directs
encess oil to the suction side of the pump. The pressure
regulator valve |5 spring-balancsd to regulate line
pressure ar approsimately 70 b/sq. in, (4% kpfsg. el

Mote There is o change 1o the regulator valve
fitted to 1971 onwirds fransmission. Early
tramsmissions (prior o 1971) wers fitted
with & regulater valve having @il holes and
an orifice cup plug. later rnnsmissions
(1971 onwards) lave a solid type of regu-
lator wvalve. The solid type of valve must
only be fHied o a pump cover with a
squared off pressure regolator boss (see
Fig. T222). The carlier iype ol valve with
il holes and cup plug can be used o
service sither Lype of pump cover

0il pump—To remove
Hiemove the ransmission [rom the car.
2, Remove the sump and oil strainer,

3. Remove Lhe stator solenaid lead {if Brted) Fromi
the conneclor in the transmission casing.

T265
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B LINE OIL

[ INTAKE AND LUBRICATING OIL

FIG. T221 OIL PUMP AND PRESSURE
REGULATING SYSTEM

1 Pump crascent

2 Pump outlet

3 Line pressure oil
Pressure ragulator value

5 Line pressura il

§ Manual valve

4 Remove the lead from the clipa
MNote Before remowing the pump, opportumity
should be taken to check the front unit end
play ns follows.

5. Remove one of the screws securing Lhe oil pump
also the *0F ring. at cither the 10 o'clock or 5 o'clock
position.

&, Fit shde hammer EH 7958 (J-6125) into the
pump in the tapped hole from which the setscrew was
remioved.

7. Secwre o dial test indicator on the slide hammer
bole, then adjust the indicator 1o register against the
end of the turbine shaft,

& Haold the output shaft forward whilst pushing the
turbine shaft rearward Lo its stop.

T266

T Tranamission sump
B Strainer assembly
8 Pump intake
10 Dirive gear

11 Driven gear

12 Lubricating il
13 Converter return
14 Converter oil

16 Heat exchanger by-pass
18 Heat ezchanger

3. Ser the dial mmdicator o pero,

I, Pull the turbine shaft forward as shown in
Figure T223.

Il. Make a note of the indicator reading (shaft
travell

1Z. 1 the transmission is to be dismantled further it
will enable the correct adjusting washer to be sclected
during assembly, thus ensuring that the front unit has
the correct amount of end float. End Asat should be
between 0-003 in. and 0-024 in. {0,076 mm. and 0,610
mm.). The selective washer which controls the end
float & lecated between the pump cover and the
forward cluich housing. If the end float & not within
the limits, select 8 new washer, referning to the follow-
ing chart.




Seplember 1571 Primied im Gread Britain

1RO, 24T

Rolls-Royce Silver Shadow & Bentley T Series  Workshop Manual

-
X
%]
§

COLOUR

g
F
B 5

i
:
EE 5%

Eu MR S =5
3
g

g
3

EE EEF E&
E'ﬂ
i

5
=g 23 Bg
B s s 10

s pe
=-
n ¥
E.!-

g2
E
i

Wedbow

Red

iR

Chapter T

Mote  An oll soaked wi sher may tond 2o discoloar.
If meceszary, measure the washer fo as-
certain the thick ness.

i3, Remove the dial indicator gauge. 1 oil is to be
removed, do nat remove thi slide hammer at this stage.
14. Procesd with the removal of the ail pomp as
Follaws.

15. Remove the seven remaining selscréws securing
the pump.

16. Fit slide hammer RH 7938 (1-6123), with a
#in. = 16 threaded adapier, into the other threaded
hole in the pump body.

17. Remowve the pump firom the cosing by driving it
outward using the stide hammers (s Fip, T224).

Mote Operate the slide hammers simultanecusly
otherwise the pump will tilt and jam in the
bore of the casiag,

=09

ump cover type 1
ump cover type 2

FIG. T222 PUMP COVER IDENTIFICATION

3 ¥l pump cover typa 2

A Mote differences In oll passages

(opposgite side) B ldentliicatian mumber
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FIG. T223 CHECKING THE FRONT UNIT
END FLOAT

1 RH 7858 (J 6125-1)
2 RH 7858 (J B125-2)
3 Dial indicator (J-8001)

FIG. T224 REMOVING THE DIL PUMP

1 Slide hammer
2 0il pumip

18,  Remove the shide hamners from the pump.
19. Remove and discard e sguare ssctioned “0°
ring and the gaskes,

Dil pump—Te dismantle

. WUsing adaptor RH 780 (J-21364) in the rear
unit holding fecture RH 7953 (J-6118), fit the pump
into the holding fixture with the stator shaft ponting
downward. Take gare not to damage the shafit

2. Remove the stator solenoid (if fitted) from the
pamp cover; discard the gasiet,

3. Compress the regulator boost velve, against
spring pressuee, then remowe the circlip (ree Fig,
125

Caution The pressure regulator spring is wnder

cxtreme pressure and care shoold be
eacrcised when removing the boost valve
and sleave.

4. Remove the regulator boost walve sieewe and
walva,

5. Remove the pressure regulator spring.

6. Remove the regalator valve, spring retainer and
spacer or spacers (i fitted),

1. Bemove the five setserews which secure the pump
cover to the pump body ; separate the cover and body |
nate that the setscrews are of differing lengtha.

8. Mark the driving and driven gears to Facilitage
cofrect amembly. Do not use o seriber of 4 punch; an
indelible pencil s recommeniled,

9, Remowe the grars from the pump body as shown
in Figure T226.

10, Remove the retaining pin and the plug from
the end of the regulator bore.

11, If fitied, remove the stitor valve retaining ping
remove the stator valve and spring

12. Remove the two oil dngs from the pamp cover.
13. Hemove the fibre adjusting washer,

14. Remove the convesier retum check valve from
the hy-pass assembly (il fitted).

Mote Do not remove ths heat exchanger by-pass
vilve unless it is necessary o renew the seat,
valve or spring.

15, The sealing qualities of the by-pass valve can be
checked by pouring a small quantily of thinners or
spirits into the villve pocked snd chicking for excessive
lenkage.

If it i necessary (o remove the heat exelhanger

by-pass vilve seal procecd as follows,

Mote On gervice replacement pumps the eooler
by-pass valve is not used.

[. Using pump by-pass valve seat remover RH
7963 (1-20361), in conjuncion with slide hammer
RH 7958 {J-6125) nnd the ] In. ¥ 16 threaded adap-
ter, fit the removal tool imto the valve seat aod drive
upward on the slide hammer (see Fig. T227): remove
and discard the valve szat.,
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Mote The scat may be removed also by threading
the seat with a 4 in. > 16 1ap and wsing
the § in. » 16 adapter on the slide hammer
o deive oot the s=nf, IT this method 15 wsed,
fiush out the bore of the by-pass valve o
remove all swardd apd foreipn material
before fitting the new seat.

2. Remove the by-pass valve and spring.

3. If the pump ail seil requires renewal, drive oot
the seal with a ammer aml chisel.

4. Take care not to damage the pump cover,
especially the seal bore diameter.

0il pump—To inspect
Wash all parts, except the stater solenold (if ficced), iv
clean paraffin (kerosenc) then dry them with com-
pressed aar,

1. Examine the gear pockets and the crescent for
scoring or other damage,

2. Fit the gears into the pump body then cheek
the end clearance as shown in Figure T228, The
clearance should be between O-0008 in. and 0-0035 in.
(0,020 mm. and 0,099 mm.}.

3. Examine the face of the pump body for scores or
buirrs.

4, PFxamine the oil possapes for blockages and
porosity,

4. Examine the threads into which the cover
securing setocrews ft.

6. Examine the pump body face for cverl] fiatness.

7. Examine the bush for scores or burrs.

B. Exnpming the seticrew '0Q° mings for damage;
renew if necessary.

2, Ezaminc the pump caver face for overall Satness,
10, Examine the stator valve bore and the pressurse
regulnior valve bore for scores or dirt (see Fig. T22¢,
1l. Ensurs that all the oil passages are clear and ars
not interconnected due to porosity,

[2. Examine for scores or damage the face ngainel
which the pump pears rotate,

13. Examine the stator shaft for damaged splines or
scored bushes,

14. Exarmine the oil ring grooves for damage or wear.
15, Exzamine the heat exchasger by-pass valve for
free operation and good sealing qualities,

16, Examine for damage the face against which the
selective washer fits,

17. Fit the oil sealing nngs inte their bore in the
forward cluich howsing and check Tor slack or badly
fitting rings.

I8. Ensure that the pressurs regulator and the
boost volve will move freely in their bores.

0il pump—To assemble
Mote Hefore commencing with the umt'_l,r of
the oil pump, always ensure thal any new
of replacement parts to be used are appli-

Chapter T

FIG. T225 REMOVING THE REGULATOR VALVE
RETAINING CIRCLIP
1 Regulator valva gpring

2 Boosi valve sleeve
3 Circlip

cable to the assembly in question and are
pot intended for either an earlier or later
pssembly. Always consult the relevant Farts
Lists, Spares Information Sheots awd Service
Balletins,

I. Fit the oil pump deiving and driven gears into
the pump body with the alignment marks and tangs
uppermost,

2. Fit the pressure regulaior spong Spacer of
spocers, if any were removed, then fit the retainer and
spring into the bore,

3. Lightly lubcicate the pressure regulator valve
with clean transmission fluid then fit the valve into the
opposite end of the bore, stem end first,

FIG. T226 REMOVING THE PUMP GEARS

1 Pump body
2 Driving gear (tangs uppermast)
3 Driven gear
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FIG. T227 REMOVING THE BY-PASS VALVE SEAT
1 By-pass valve seal exiraclor

FIG. T228 CHECKING GEAR END CLEARANCE

1 Straight edge
2 Feslor gauge

3 Inner {driving gear
4 Outer (driven g:nr?

4. Lightly lubricate the boost valve and sleeve then
fit the valve into the sleeve with the stemn of the valve
outermast. Fil both parts into the bore in the pomp
cover by comprossing the sleeve against the pressurc
regulator valve spring.

5 Retain the slesve with the circlip,

f, Fit the pressure regulator valve end plug asd
retaining pin into the opposie end of the bare,

T. Lightly lubricate the stator valve then fit the
valve and spring into the bore in the pump cover; fit
ke r|:l.i|ir||.11|g pin.

E. Fit the previously selecied fromnt unit adjusiable
thrust washer (fibre} over the pump cover delivery
sleeve.

Mote The correct washer size should have been
defermined at the time of the fromt unit ¢ad
foat check as described under “Ol pump —
To remove’,

9. it the oil rings,

0. If previowsly removed, fit the heat exchanger
by-pass valve spring (Inrge end first), valve and valve
seat; lightly lubricate the valve. Use the pump by-pass
valve fitting tool BH 7964 (J-21360) o AL the vale
seal (rer Fig. TIH),

11. Fit the converter by-pass valve into the By-pass
valve assembly.

12, Fit the pump bedy into the rear unit holding
fixture RH 7950 (1-6116), with the siator shaft point-
ing downward. Take care not 1o s¢ratch or damage the
shafi.

13. Labricate the pump pgears with clean trans-
mission fluid then fit the pump cover to the pump
hndy.

14. Fit the cover secunng sctscrews in their oniginal
positions with the clip adjacent to the stator valve,
Leave the screws one turn slack,

15. Fit the pump body and cover afignment band
J-21368 around the pump assembly. Tighten the wing
put on the band to align the cover with e body (see
Fig. T231).

18.  With the band in position, tighten the body-to-
cover secuning setscrews to 18 1b, fi, (249 ke m.bh
Remove the band.

I7. Fit o new square sectionsd “0F ring to the pump,
I8, 1F necessary, fit & new pump ol seal using seal
inatalling (ool RA 7933 (1-21159),
1%. Fit the stator sobenoid (i0 Gited). Tighten the
securing seiscrews to 12 0b, . (1,66 kg m.).
0.  Fit the stator wite to the oip.

0il Pump—To fit

L. Fit a new gasket to the oil pump, retaining it
with petrobeum jelly,

2. Align the holes in the gnsket with the corres-
ponding holes in the pump cover.
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FIG. T229 PUMP COVER—EXPLODED

1 Converter out = check valva 8 Bore plug 13 Stator valve spring

{early cars) B Gaskst {early cars)
2 Heat exchanger by-pass valve seat 10 Selactive washer 18 Refaining pin
3 Heat exchanger by-pass valye 11 Qi sealing rings 1T Spacer
4 Heat exchanger by-pass 12 Stator salencid (early cars) 18 Spring retainer

valve spring 13 Wire retaining clip (early cars) 19 Spring-pressure regulator
5 Pressura regulator valve 14 Stator valve (sarly cars) M Boost valva
& Retaining pin # Slesve
Pump cover 2 Snap ring

3. Lubrizate the torbane shall jourmals with clean
transmission fluid. Lubricate the hooked oil seal rings
on the pump delivery sheeve with petroleum jelly;
ensure that the ends of the rings are interlocked.

4. Fittwo g in. = 18 slide hammer bolts RH 7958
(J-6125), through two opposite threaded holes in the
pump assembly, The bolis will serve as. guids pins
when the pump is being fitted to the casing.

5. Position the pump assembly in the transmission
casing, then screw the two thrended guide bolts into
the corresponding holes in the transmission casing.

6. Feed the stator conneclor and lead (if fitted)
through the hole in the casng adjacent to the pressure
regulator (see Fig, T2127,

7. Fit the pump assembly into the lransmission
casing.

8. Fit new "0 rings to the pump securing setscrews
then fit the seiscrews. Do not remove the guide bolts
until all but twe of the setscrews have been fitied.

FIG. T230 FITTING THE BY-PASS VALVE SEAT
1 Punch

=7
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Mote If the turbine shaft cannot be rotated as the
the pomp is being pulled into position, it is
possible that either the forward or direet
clutch housings bave not been cormectly
indexed with all the cloich plates. This
condition should be cofrected before Lhe
pump i finally pulled into position.

10 Recheck the front unit end fAoat as described
earlier in thiz Seetion

I1. Fit the rematning setscrew using & new 0" ring;
torque tighten the setscrew to L8 15 1L (249 kg m.).
12 Fit the remainger of the units (ree Section FI4).

FIG. T231 ALIGNING THE PUMP COVER WITH
PUMF BODY

1 Aligament band
9, Remove the guide bolts, bui leave oot one
securing screw at cither the 3 o'clock or 10 o'clock

position so that the front unit end float can be re-
checked. Torgue tighten the setscrews to 18 Ih, fi.

(249 kg. m.)-

FIG. T232 FITTING THE OIL PUMP
1 Stator solencid connector {if fitted)

T2n
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Section T20

CONTROL RODS, LEVERS and

‘The conirol reds, levers and parking linka pe consist of
an asembly of kevers and rods which are operated by
ke electric pearchange actuntor; some are fitted fo the
transmission interior and some externally. The inside
detent lever s connected to the manual control valve
in the control valve unit and ig retained in the desired
position by a spring-loaded detent rotler.

The parking brake actuating rod causes the parking
pawl to engage the transmission whenever Park is
selected, This provides a mechanical lock which will
hiodd the car on the steepest of gradients.

O early cars an emergency “Get-You-Home' lever
i pivoted on a pin secured to a bracket on the
‘gontrols” side of the trapsmission The lever is con-
nected to the gearchange operating lever, and in the
event of gear change actuator failure, will enable the
driver to manually select the desired Range.

‘When the gear selector lever on the steering column
iz moved and the ignition is ewitched on, the elsctric
actuator will move the gearchanges operating lever to
the required position vin an sdjustable rod, The gear-
changs operating kever is secured o the outer end of
the manunl shaft and the inside detent bever is secured
to the inner end of the shafl, thus the inside detent
levwer will move a corresponding distance, moving the
manual contral valve, By this means it s possible for
the driver 1o position the manual valve to give him the
gear ronge he desires.

When the lever on the sizering colomn is moved 1o
Park, a rod which is secured to the inside detent lever
causes the parking pawl 1o engage with a gear ring on
the rear unit planet carrier. The rear unit planel carrier
is mechanically conmecied to the transmission ouipul
shaft, thus the shaft is prevented from rotating.

PARKING LINKAGE

FIG. T233 MANUAL AND PARKING LINKAGE—
EXPLODED

1 Detent rollar and spring
2 Retaining pin
3 Lock nut
5 Inside detent levar
4 Parking brake aclualing rod
8 Manual shaft seal
T Manual shaft
8 Spring retainar
8 Parking pawl
18 Parking pawl shaft
11 Pawl refum spring
12 Parking brake bracket
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FIG. T234 REMOVING CUP PLUG
1 Cup plug

FIG. T235 FITTING THE PARKING PAWL
AND SHAFT

1 Shait
2 Parking paw|

T2

Control rods, levers and parking linkage—
To remove

1. T unis may be removed from the transmission
whether of nol the transmission has been removed
Trom the car,

2, IF the tronsmission has oot been removed, clrain
and remove the sump as described in Section T14,

3. If the gearchange electric actustor and the
neutral start nnd height control switches have aot been
removed, disconnect the pearchange operating rod and
the switch operating rod by removing the split pins
and clevis pins frim the levers at each end ; remove the
rocli.

d. Remove the split pin and clevis pin which
secures the link rod to the [ransmision opesating
lewer.

L. RMemove the nut and clamping washer which
retalns the ransmission operating lever o its pivot
pin; remove the lever.

6. Remove the Jock-nut which retaing the pear-
change operating lever to the manueal shaft; remove
ihe bever,

7. On some early units a shicld may be fitted to
exclude moisture and dirt from between the shaft and
shaft bore in the case; remove ihe shield from the
shafl.

E. PRemove the setscrew which secures the detent
spring and roller assembly to the control valve unit;
remove the detent spring assembly, Refer to Figure
T233 for an exploded wiew aof the mternnl parts.

9. Remove the pin which secures the manpal shafi
to the cuge.

10. Skacksn the lock-nut which secures the inside
detent lever to the manual shaifi.

il. Prise the inside detent lever from the manual
shaft then remove the lock-nol.

12, Remove the parking brake actuating rod, detent
icver and manual shaft from 1he case,

Mote Do not remove monual shaft seal unless
replacement is reqgured.

13, Remove the setscrews securing the parking brake
brackel; remove the brackest.
14, Remove the parking pasv] relurn spring.

Mogte The following operations are o be com-
pleted only il one or more of the parts
involved requoires replacsment.

15, Remeve the speing retainer from the parking
pawl shafi. Remove the parking brake pawl shaft
cup plug by placing screwdriver between parking pawl
shaft and case rib and prying outward (ree Fig, T234).
16. Bemove the parking paw| and the shafi.
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Control rods, levers and parking linkage—

To inspect
I, Waoash all parts i clean parafin (kerosene) then
dry them with compresed air.

2. Examine the gearchanpgs operating rod for signs
of bending,

3. Examinc the jaws for cracks or damage.

4. Exarmine the link rod for signs of bending.

5. Ezxamine the swilch sctuating rod for cracks or
signs of bending.

6. Examing the “Get-You-Home™ lever (if fiited),
gearchange operating lever and the gearchange
getuator lever for damage and wear in the clevis pin
bores.

7. Examine the Qilitx busthes m the “Get-You-
Home® lever {if ftted) for excessive wear,

%  Ensure that the pin is securely riveted in the
gearchangs operating lever,

9. Examipe the parking sctuater rod for cracks,
damaged smap ring groove or broken spring retaining
1|.|g:.

0. Enamine the actusior spring for distortion or
domages, Ensure that the actuater fits Treely on the
actuator rod.

1. Examine the parking paw] for cracks or cucessive
WESAT.

i2. Exumine the manueal shafi for damaged threads
or shaft roughness at the pearchange operating lever
end.

13, Esamine the inside detent lever for cracks or a
loose pin,

14. Examine the parking paw! shafk for damaged oil
scal or retaining clip grooves.

i3 Examine the parking pawl retwrn spring for
distortion or damaged ends.

16, Examine the parking pawl bracket for cracks or
EACCAEIVE WA,

17, Esamine the detemn spring and roller assembly
fior cracks or damage.

Control rods, levers and parking linkage—
To fit

1. Fit the parking pawl with the tooth toward the
centre of the transmission then fit the parking pawl
shalt (see Flg. T245),

1. Fit the parking pawl shaft retnining elip.

3, Fit the parking pawl return spring with the
squared end hooked around the paowl,

4. Fit the parking pawl bracket so that the ends fit
ane each side of the pawl {see Fig. T236L Fit the
SBCUriNG sefserewds and torgue lighten them to 18 1h, fi,
{249 kg, m.),

5. Fit the pctuator rodl into the inside detent lever
from the sids opposite 1o the pin,

Chapter T

FIG. T236 FITTING THE PARKING PAWL BRACKET

1 Parking pawl bracket
2 Parking brake pawl

FIG. TZE3T FITTING THE MANUAL SHAFT
1 Manual shaft

T275
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FIG. T238 FITTING THE MANUAL SHAFT
RETAINING PIN

1 Manual shaft
2 Retaining pif

6. Fil the actuating rod pluager under the parking
brake hracket and over the parking pawl.

7. Lubricatz the manual shaft around the &rea
occupied by the "0° ring with Shell Retinax A grease,

T8

Fit the shaft fnto the case and through the detent lever
(see Fig. T237).

£ Fit the lock-nut onto the manual shaft then
torgue tghien the nut (se¢ Chapier Fl

9. Fir the retaining pin into the transmisson
cazing. aligning it with the groove in the maneal shaft
{zee Fig. T235).

i, Fit the detent spring and roller. Torque tighten
the retaining setscrew oo 8 Th. i (1,11 kg mu)

11, If a shield was removed, apply Shell Retinas &
prease Lo the inside of the shield then At the shicld aver
the shafl,
1Y Fit the pearchange aopesating lever to the manal
shall wilth the cranked side lowermost and away from
the transmission. Fit the lock-nut and tighten it to
18 Ib. fb (2,49 kg m.) (see Chaprer P).
13. Fit the transmission operating lever. Fit the
clamping washer and nut; torgque tighten the mut o
between 8 1b. ft. and 10 1k f. (1,11 kz. m. and 1,35
kg m.).
14. Fit the gearchange opernting rod, the switch
operating rod and the link rod. Lubricate the cleves
pins with Molytone 263 grease then it new split pins.
15. I the length of cither the gearchangs operating
rod or the switch operating rod has been altered,
adjost them as described in Seclion TS5
16. it the sump (see Sectizn TI4).
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Section T21

TURBINE SHAFT, FORWARD and DIRECT

CLUTCHES,

The turbine shafl i o splined shalt which coanects the
torgue converter te the foreard chetch,

The forward cuaich comprses a housing, splined
onto the turbine shaft, steel clutch driving plates which
are driven by the clulch housing, composition faeed
plates which are splined onto a cluich hub and a
hydravlically operated cluich piston. The mainshafi is
eplined into the forward clutch hub.

SUN GEAR SHAFT and

FRONT BAND

The direct clutch is similar in construction o the
forward clutch (see Fig, T239),

The composition plates are splined to a bub which
is integral with the forward cluich back plate. The
stee] plates are splined to a housing which in burs is
splived to the sun gear shaft. The cluich is applied
hydraulically by & piston housed in the direct clutch
dram,

FIG. T239 SECTIONMED VIEW OF TRANSMISS10M
SHOWING FORWARD AMD DIRECT CLUTCHES

1 Forward clutch dram
2 Direct clutch hulb
3 Second over-run {(front) band

4 Direct clutch drum
5 Intermediate rolber

6 Sun gear shaft
T Forward clutch hub
B Turbine shaft
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FIG. T240 REMOVING THE FORWARD CLUTCH
ASSEMBLY

1 Forward cluich asssmbiy

# -
FIE. T241 REMOVING THE DIRECT CLUTCH AND
INTERMEDIATE SPRAG ASSEMBLY

T278

The fromt band 5 o limecd stee]l band which s
anchored (o 1he transmission case at one end and is
sefvo aperaled ol the nther gnd, The band fits arcund
the direet eluteh drum, and when moved by the sepvo,
holds the drum stzlionary.

Whenever the Torward cloleh b applied, the drive
transmitied by the turbine i= connecied 10 the trans-
mrigsaan  miinshaft. When the lorward claich is
tclzaned ibe Cluich retwrn springs push back the
hydraulic paton, the plates are released and the
connection between the converier and the mainshalt
is broken. As a result, the fronsmission &5 in Meoutral.

Whenever the direct cluich i applied, drive from
the Torward clutch is divided and follows twa different
puths 1o the peat umit (yee Sectton T25.

By following one path, the drive coptinues through
the Moeward clutch to the mainshaft and the rear pear
wnlt mternal (uanulus) gear, The aother path is via the
forward cluich back plote. through the direct clulch to
the sun pear shadft,

As the direct clutch is applied, clockwise torque
from tse converter causes an intermediate innar roller
race o overrun the reller cluteh assembly.

An illostrated summary of the power flow through
the transmission ks given m Section T2

Turbine shaft, forward and direct clutches,
sun gear shaft and front band—To remove

. HRemove the transmission from the car. With-
draw the converter assembly,

2. Remove the ail pump.

3. Withdraw the turhine shaft and the forward
clutch from the transmission {ree Fig. T20)

&, Hemove the thrud washer from betwesn the
forward cluich hub and the direct elutch housing; the
washer may have come out with the forward cluteh,

5. Withdraw the direct cluich and Intermediate
roller mssembly (see Fig. 7240 The sun pear shaft
may come oul with the direct clutch assembly.

6. Hemove the sun pess shaft o not previously
removed,

7. Remowe the front bond.

Mote The opportunily shoukd be taken at thes
time ta check the end flowe of the rear onit;
proceed as follows,

Rear unit end float—To check

1. Remove the tronsmission o exlension hoUsIng.

2. Filt speedometer gear eatracior balt J-21T07, ar a
similar suitable bolt into one of the holes in the end
of The iransmission cass,

3. Mount a digl test indicator onta the bolt =2 that
the indicator stem registers with the end of the output
shaft (see Flg. T2}
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4. Set the dial indicater ta 2ero.

% Move the ootput sbaft to and fro, noting the
indicator reading to enable the correct end fioat
adjusting washer to be used when the transmission is
assembled. The end float shoald be between O-007 in.
and 0-019 in. (0,178 mm. and 0,483 mm.).

i, The adjustng washer which controls this end
flont is the siesl wasker with the three fahs, located
between the thrust washer and the resr foce of the
transmission caze, The notches on the tabs serve to
identify washer thickness,

7. If o different washer thickness 15 required (o
bring end float within the specifisd lLimits, it can b
selocted with the aid of the following chart,

IDENTIFICATION NOTCH

THICKNESS AND,OR HUMERAL
0-074 im. & 0+ 0TH i, Nooo 1
(1,880 man. o 1,981 mms)
0-0E2 in. 1o 0086 in. O skie ol 1 iab 2
(X081 mme o 2,184 memn.)
0080 in. o 0004 in. Om side of 2 tabs 3
(2256 mm., 1o 1383 mm)
-NE . e 0102 in On end of 1 inb 4
(2400 mm. 1o 2,591 mm.)
- 106 in. e 0- 110 in. On end of 2 ks 5
(2692 mm. 1o 27 mma)
0114 in. 1o O- IR im. O ened of 1 taba f
(2,890 mm. 1o 2,997 mm)

Forward clutch and turbine shaft—
To dismantle

1. Wiih adapior BRH 7950 (J-21364) in the rear undi
holding fixture RH 7939 (I-6116), fit the forward
clutch asssembly into the holding fisture with the
turbine shaft lowermost ; take care not to damage the
shaft.

2. Remove the large snap ring which refains the
direct clutch hub to the forward clutch drum. Remove
the direct cluich huhb.

3. Remove the forward clutch hub. Remove the
thrust washers, one from each side of the hub. An
exploded view of the forward cluteh is given in Figure
T243.

4, Remove five composition and five steel clutch
plates.

5. Place the forward cluich on the bed of a press
‘with turbine shaft lowermast.

. LUsing olutch spring compressor RH 7965
(J-2670) in conjunction wath adapter RH 7966
(1-21664), compress the cluich return springs until the
refaining snap ring is acceazible. Remowve the snap ring
(zee Fip. T244).

7. Remowe the tools then remove the spring
retminer and the sixteen clutch releass springs.

Chapter T

FIG. T242 CHECKING REAR UNIT END FLOAT

1 Dulput shalt
2 Dial indicator gauge
3 Transmitsion cass

8, Remove the piston from the clutch drum {see
Fig, T245).

9. Bemove and discard the inner and owler seals
from the clutch piston,

1. Remove and discard the piston centre scal from
the forward clutch drum,
11. It is not mecessary to remove the turbine shalt
From the forward cluteh drum unless either the shaft
of the drum & damaged and reqoires renewal. In such
n onse proceed as follows,
12. Place the forward clutch drum on the bed of 2
press with the turbine shaft lowermost
13, Using a 0-375 in, (9,525 mm.} drive exiension
approximately 3-00 in. (7,62 cm.} long, or similar tool
as A drive, press the turbine shaft out of the forward
cluich housing,

Forward clutch and turbine shaft—
To inspect
1. Wash all parts except the composition clutch

plates in clean paraflin (kerosene) then dey them with
compressed air.

27
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FIG. T243 FORWARD CLUTCH WITH FORWARD
AND DIRECT CLUTCH HUBS—EXPLODED

1 Snap ring
2 Direct clutch hub
3 Thrust washar

2. Examine the driving and driven clotch plates for
ﬂp; af burning, sr:l'rr'lng or wear. IT the driven {com-
position) plates pre black in colour or have o glared
appearance they should be renswed. The sie=l driving
plates should have & mant grey finish, but if they are
discoloured or warped it is a sign of overhsating and
the plates must be renewed,

3. Examipe the sixteen clutch relense springs for
collapsed coils or signs of distortion. Il more than one
|prjnla.hn“thu: symptoms, the sixieen springs must
bt remewed.

4, Examine the clutch hubs lor wom splines.
Ensure that the lubrication holes are clear and that the
thrust faces are not scored or damaged.

5 Examine the piston for cracks,

6. Examine Ue dutch drum for wear, scoring asd
cracks.

7. Ensure that the ol passapges ane clear.

8. Ensure that the check ball o the clutch drom is
free in its chamber.,

9. Ensure that the lubrication holes in the turbins
shafi are clear,

[0, Examine the splines on the turbine shafi for
damage and the shall for cracks or distortion.
11. Examine the bush journals for damage.

T280

4 Forward clulch hub
5 Thrust washer
B Eumpnm"l:lnn plate

T Flat steal plata
B Waved stesl plate
8 Forward cluleh acsambly

Forward clutch and turbine shaft—
To assemble
If the turbine shaft was removed from the forward
clutch drum, procesd as fallows.

I.  Place the cluich drum on the bed of a press with
the lront face (flat side) uppermost.

2. Lightly [ubricate the shorfer splined end of the
turbipe shoft then, align the splines with the mating
splines in the forward clutch bousing, Using the press,
carefully press the turbise thall into the forward
cluteh drom uptil the shafi bottoms on the hub of the
dirum.

Cagtion The shafi should be started in the drum,
then the pressure on the press arbor
relaxed to allow the shaft to straighten
itsedl. Regeat this step severn] times until
it ia evident thet the shafi s squarcly
aligned with the dram. IF the shaft iz not
staried squarely, damage to the shoft or
drum splines may occur,

1. TInwvert the forward cluick drum on the press so
that the turbine shaft ia downwand.

4. Lubricaie new inner and outer clutch pision
seals with clean transmission Auid. [ubricaie the seal
grooves in the piston with petroleum jelly then fit the
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geals with the seal lip facing away lrom the return
spring pockets,

Mote The forward and direct clutch pistons have
identical inside and ouwisile diameters,
therefore, ensure that the mﬁ:lpisl:m %
installed in the clutch assemblies.

5, Lubricate o new pision cntre seal with clean
transitission Auid. Lubricate the seal groove in the
Forward clutch housing with petroleum jedly then fit
the s=al with the hip uppermost,

6. Fit the forward and direct clutch inper seal
protector RH 7968 (1-21362) over the forward clutch
hik.

7. Fit the clutch pston inside the forward and
direct clutch piston installing ool BH 7849 (J-21409)
then fit the assembly into the forward eluich housing
(ree Fip. T240).

B. Fit the clutch piston by retating it clockwise until
it is seated an the drum.

9. Fit the sixteen clutch release springs into the
spring pocksts in the clutch piston.

10, Place the clutch drum on the bed af a press with
the turbine shoft lowsrmost,

11, Position the spring retainer on the Springs

12. Using clatch spring compressor RH 7965
(146700 in conjunction with adapter BRH 7986
(J:21664), compress the springs ensuring that the
retainer does not calch in the snap ring groove. Fit
the smap ring then release the tension on the springs.
Remove the tools,

Castion Ensure that the cluteh release springs are
not leaning. IF necessary, push the springs
into m wprighi position using a small
screwdriver.

13. Remove the forward cotch from the press then
fit it to the holding fixture RH 7959 (J-6116) with the
turhine shafi lowermost; take care not to damage the
shaft,
14. Fit the thrust washer onto the outside of the
forward clutch hub. Retain the washers in position
with petroleum jelly. The bronme washer Is fitted
to the side of the hub which faces the forward clutch
housing.

15, Fit the foreard clutch hub o the forward eluteh
housing.

16, Lubricate with clean transmission fluid the four
Mat steed elutch plates, the fve composition Ffaced
plates and the one waved (noiched) steel clutch plate.
17, Fit the ¢luich plate in the forward clutch hous-
ing. Commence with the waved steel plate nnd fit
alterpate sigel and composition plates, finishing with &
compasition plate,
1E. Fit the direct clutch hub into the Forward cleich
drum; fit the snap ring.

1%, Fit the forward clutch assembly onto the oil
pump delivery sleeve then eheck cluich operation by

Chapter T
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FIG. T244 REMOVING AND FITTING THE
FORWARD CLUTCH HOUSING SNAP RING

1 Cluteh spring compressor
2 Adaptar

3 Prass ram

4 Snap ring

FIG. T245 REMOVING THE FORWARD CLUTCH
PISTON

1 Ciutch piston

Tasl
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FIG. T245 FITTING THE FORWARD CLUTCH
PISTON

1 Forward cluteh piston
2 Seal protector
3 Piston fitting tool

FIG. T247 AIR TESTING THE FORWARD
CLUTCH

1 Forward cluleh assambly
2 Nl purmp
3 Alr line nozzle

T2=:

applying air pressure at appeoximately 70 Ibsg. ip.
(492 kg'sq.cm.) through the forward clutch apply

passage in the pomp (see i, 72471 The clutch should
b heard and felt to apply.

Direot clutch and intermediate roller
assembly—To dismantie

L. PRemove the spap ring which refains the roller
retainer,

2, Remove the retainer (zee ¢xploded vew in Flgure
T248).

3. Remove the roller ouoter race and bushes then
withdraw the roller clutch assembly from the outer
TACE,

4, Turn the unit owrer then remove the larges snap
ring which retains the direct cluteh back plate in the
chutch housing; remove the back plate

5. Remove the five compositon plates and the five
stecl plates (see exploded view of direcd clusch tn Flgure
T249).

6. Using cluich spring compeessor RH 7965
(14670 in conjunction with rear clutch spring come-
pressar RH 7967 (J-612%) and adapter BH 7968
(F-21664), compress the clutch return springs anmd
remove the snap ring {see Fig. T2HN,

7. Remove the tools then lift off the spring retainer
and remove the sixteen cluich release springs.

8. Withdraw the direct cluteh piston frem ihe
clutch drum.

9. Remowve and discard the pesion ioner and outer
seals,

0. Remove and discard the piston centre seal from
the direct eluich drom.

Direct clutch, sun gear shaft intermediate

roller assembly—To inspect

I. Wash all parts, except the composition faced
glutch plates, in clean paraffin (kerosene) then dry
them with compressed air,

2. Examine the rolier assembly for loose roflers.

3. Examine the roller bushes fior wear or distortion,

4. [Exzamioe the inner and outer races for seratches
oF wenr.

5. Exnmine the eluich drum for cracks, ensure that
the ollways are clear and look for exeessive wear on the
clutch plate driving lugs,

%. Examine the driving and driven clutch plates for
signs of burning, scoring or wear, If the composition
plates are black in colour or bave a glazed appearance
they should he remewed. The steal driving plates shodald
have a mait grey finish, but il they are discoloured or
warped it is a sign of overheating asd the plates must
b renewed.

7. Examine the back plate for scraches or other
damage.

E. Examine the sun pear shaft for eracks. Examine
the splines for domage, examine the bueshes for scoring
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FIG. T248 DIRECT CLUTCH AND INTERMEDIATE
SPRAG ASSEMBLY

1 Snap ring
2 Piston releass l||:-r|nu (16}

5 Sprag assambly
& Sprapg outer raca

10 Sprag bush
1 Finﬁl centre saal

3 Piston outer sea T Snap ring 12 Piston inner seal
4 Direct clutch drum and 8 Sprag retainer 13 Direct clutch piston
BpraQ inner race 8 Sprag bush 14 Clutch spring retainer

FIG. T248 DIRECT CLUTCH —EXPLODED

1 Snap ring

2 Back plate

3 Composition plate

4 Steel plate

5 Direct drum and piston assambly

and the ground bush journals for damage. Ensure that
the oil feed hole is chear.

9. Examine the piston for cracks. Ensure that the
check balls operate freely,
10. Examine the springs for collapsed coils or
distortion. If one or more springs show thess symp-
toms. all sixteen springs must be renewed,
1. Examine the front friction band for wear at (he
anchor and apply lugs and for the presence of metallic
particles in the band lining. Also examine the band

lining for cracks, Aaking, burning and for the lining
becoming loose.

FIG. T250 REMOVING AND FITTING THE DIRECT
CLUTCH HOUSING SNAP RING
1 Spring compressing tool

2 Clutch spring compressor (seated on adapter)
3 Snap ring

4 Snagp ring pliers
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FIG. T251 FITTING THE DIRECT CLUTCH PISTON

1 Direct chatch piston
2 Inner seal profector
3 Ouler seal protector

FAG. T252 FITTING THE DMRECT CLUTCH PLATES

1 Back plata
2 Composition plate (5)
3 Stesl plate (5)

TZ84

Direct clotch and intermediate roller
assembly—To assemble

i. Lubricate new inner and ower cluich piston
sedly with clean transmission Qudd Lubricate the seal
grooves in the direet clutch pision then fll the seals
wilh the lips facing away from the spring pockets.

Mote Ensure that the piston s correct (e direct

clutch piston — check ball in piston].

2, Lubncale o new centre geal with clean irans-
mission fAwid, Lubricate the szal groows in the direct
clutch housing then fit the seal with the lip uppermost.

3. Fit the forwnrd and direct clutch inper seal
protecior RH 7968 (1-2]1362) over the direct clutch
huhb,

4, Fit the clutch piston ingide the forward and
direct clutch piston installing tool R T94% (1-21409),
Fit the assembly inte the direct clutch housing (e
Fig. T25I.

5 Fut the piston by tuming i clockwise as @t is
pushed down,

6. Fit the sixteen cloich release springs into the
spring pockets in the clotch piston,

7. Position the spring retainer over the springs

& Using cluich spring compressor RH 7965
(J-4570), rear clutch spring compressor RH T84T
(1-6129) and adapter RH 7966 (J-21664), compress
the springs, ensuring that the retniner does not caich
in the snap ring groove, Fit the snap ring then remove
the teols.

Cantion Ensuwre Ukat the cluteh relesse springs are
not leaning. I necessary, push the springs
inlo an upright position waing a small
screwdriver.

9. Lubricate the Gve fint and one waved steel planes
and the compodition plaies with clean tramumission
fluid then fit the plates o the cltch drwimn, Com-
mence with the waved si=el plate and then aliernate
composition and steel plaics.

Mote Do oot ame radially grooved composition

Plites ut this point of the assembly.

10, Fit the direct clutch backing plate awer the cdutch

plates and fit the large snap ring.

Pdole  Install rollers that may have come out of the
roller cage by compressing the energising
spring with the forefinger and inserting tha
rolier from the outside,

1. Turn the clutch unit over and install the roller
cluteh aseembly onto the intermediate clutch mner
Cum,

12, Fit the intermediate cluich ouler race with a
clockwise turning mofion.

Mote When fitted, the owter race shoukld not
turn ant=clockwise.

13. Fit the roller elutch retainer and snap ring.
i4. Fit the direct clutch assembly onto the centre
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support then air 12t the direct clutch fo ensure that it
operates correctly (see Fig. T7255). Use an air pressure
of approximately 70 Ibfsq. in. (4,92 kg/sg. em.).

MNote 17 air is applied to the reverse passage {right-
hand oil leed hole) it will escape from the
direct cluich passage (lefi-hamd oil feed
hole). This is considered normal. Alse,
apply air to the kefi-hand oil feed holke to
actuale the piston and apply the direct clutch,

Turbine shaft, forward and direct clutches,
sun gear shaft and front band—To fit

1. Fit the front band so that the band anchor hole
fits over the band 2nchor pin and the band apply lug
faces the servo hole (see Fig. T254)

2. it the sun gear shaft with the longer splined end
inmermmost,

3, Fit the direct clutech howsing and intermediate
sprag roller amembly onto the cenire sapporl as
follows.

4. Ensure that the ends of the oil scaling rings on
the centre support are interlocked, and that the rings
are lubricated,

5, Carefully slide the direct clutch drum ooto
the cantre support sheeve, at the same time, engage the
drum internal splines with the splines on the sun pear
shafi,

6. Ensure that the clutch drom hub ‘bottoms® on
the sun gear shaft and that the splings on the forward
end of the sun gear shaft are Aosh with the splines in
the direct clutch drum.

Mote It will be necsisary o rodats the elutch drum
ta allow the sprag roller outer race to line
up with the intermediate cluich plates. IT
necessary, remove the direct elutch dreiving
and driven plates to fecilitate the handling
of the drum.

7. Fit the bronze thrust washer onto the forward
elutch hub; retain the washer in position with petro-
lewm jelly.

E. Position the transmission horizontally in the
transmission holding fixture then fit the ferward clutch
asszmbly and the turbine shaft.

5. Ensure that the end of the mainshalt fully enters
inte the forward clutch hub.

10. It will bz nccesanry o rotais the cluich drum to
allow the direct clutch driving hub to line up with the
clutch plates in the direct clutch,

11. When the foreard clutch |8 eorrecily seated it
should be approximately 1-25in. {3,175 cm.) from the
oil pump face in the transmission casing

Mote The missing internal splines in the forward
clutch hub are lubrication passages and do
mot have to be u.ligmd with any pnrﬂmlu
splines on the malnshaf,

12, Fit the oil pump,

Chapter T

FIG. T253 AIR TESTING THE DIRECT CLUTCH

1 Direct clutch assembly
2 Cenfre support assembly

FG. T254 FITTING THE FRONT BAND

1 Anchor pin
2 Front band

T2s5
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Section T22

INTERMEDIATE CLUTCH, GEAR UNIT,
CENTRE SUPPORT and REACTION CARRIER

i "rnrs..jl "ﬂ
-Z_:':! /15 Tﬁ.ﬂ

1 Intermediate clutch
2 Rear band

3 Reaclion carrier
4 Dytput carriar

The intermediate clutch comprises thres steel plates,
three composition plates and an apply piston, The
steel plates are slotted direcdly into the trensmission
caging whilst the composition plales cngage in splines
machined 1 the intermediate rollsr ouler race.

The compound planctary pear urit consists of an
internal gear, which is splined onto the mainshaft, an
oulput planet carrier and pinions, an outpul shalt
which is mechanically conpecied (o the oulput carries,

J
I|
niweoes 7

FIG. T255 SECTIONED VIEW OF THE
TRANSMISSION SHOWING THE INTERMEDIATE
CLUTCH AND GEAR UNIT

5 Output shaft driving flange
B Mainshaft
T Faar planai pinion

8 Sun gear

8 Front planet pinion
10 Rear sprag

11 Centre support

and n sun gear which is splined onto the mainshaft
(see Fig. T255).

The ceatre support is keved and bolted to the trans-
mlssion casing and forms part of the reaction carrier
raller assembly. The ofl delivery sleeve, which supplies
oll pressure to the direct clutch and the intermediate
roller is an integral part of the eentre support. The
support also housss the piston which applies the inter.
medizte cluich,
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FIG. T258 DRIVE RAMGE —2ND GEAR
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FIG. T259 DRIVE RANGE — 3RD GEAR

The reaction carmer comprises a drum, a set of
planet pinions and the outer race of the Low roller.
The roller outer race 15 pressed into, and dowelled 10,
the reaction drum.

When the mainshaft rotaies, the imternal gear to
which it is splined is driven clockwise, This cawses the
rear planet pinions to idle clockwise and drive the sin
gear anti-clockwise,

The fromt and rear sun gears arc integral so they
turn as one. As a result, the front planel pinions also
idie clockwise and drive the front intsmal gear clock-
wise,

The front internal gear is an integral part of the out-
put carrver amwd is thus connected to the output shaft.
This reacts with a force on the fronl piniens which are
trying to drive the front internal pear clockwise, This
reaction tends to rotate the [ront carrer assembly

anti-clockwise instead of allowing the force Lo turn
the internal gear and output shaft against the weight
of the car.

To make the gear set effective in drving the car, a
roller assembly i3 wsad to hodd the carrier against anti-
clockwise rotation. This roller assembly is in effect a
one-way chutch which allows a rofating part to turn
one way bul not the otler.

The roller assembly is fitted in such a manner thal
its elements will lock and prevent the reaction carmer
from rodatmg  ant-clockwise. This provides the
required resction and causes the front planct pimions
to drve the front internal gear and output shaft in
reduction at & ratio of approximately 2-5 : 1. This
pear ratio, coupled with 3 maximum torque converter
reduciion of approtimately 2 : 1 gives an overall ratio
of almost 5 @ 1 in first pear.

T289
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FIG. T261 FITTING THE GEAR UNIT INTD THE
HOLDING FIXTURE

1 Gear assembly removal
and fitling adapter

2 Slide hammer

3 Adapter

4 Halding fisture

Ad the spesd of the car increases, l=ss torgue multi-
plication is required s that the coupling will become
more eflicient, and it i desirable also o move to a
lower raile. This is accomplished with the ald of the
mtermediate roller and clutch.

When the intermediate clutch iz applied. the drive
plates become locked to the peuction plates, and by

TXH
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doing B0 they lock the inlermedinte roller ouler race
to the transmission casec.

This, in effect, holds the ditect clutch drum, sen
gear shaft and sun gear ngeingt anfi-clockwise rota-
tron. When the sun pear is stationary, the pover M
is &5 Fallows.

Converter output is framsmitied clockwise through
the forward clutch to the mainshafl and rear injernal
pear. As the rear infernal gear turns clockwise, the rear
pimions rotate clockwise on their pins and “walk
around” the stationary sun gear, This moves the
output careler and output shall clockwise in reduction
al & ratro ol iﬁ‘num'nh:l.ch,r 1-5 | {second ],:I[_:l.

The frent gear unit is not required for second geay
apecation. However, because the ouwlpul carrier is
integral with the Mront internal gear, the front iniernal
gear runs Clockwise in reduction. This cavses the foomt
plamet pinions te run clockwise around the stationnry
sun genr, furning the reaction careier clockwise. This
clockwise rotstion of the reaction carrier causes Lhe
rear roller assembly to over-run or to become ineffec-
tive,

As the specd af the cor increases further, o lowsr
ratio is again required. The transmissdon is moved to
third or direct gear, This is achieved by npplying the
direct clutch as well as the forward clutch so that both
the rear internal gear and the sum pear rotate &t the
same speed.

In order to oblain Boverse. a rear (miclion band is
used. This band locks the reaction carrier againsi
clockwine rotation winch would cause the Low or rear
roller to over-run. Power flow through the trans-
missien in Reverse is as follows,

Turbine torgue [rom the converter 1s transmitted to
the forward clulch drum; the forward clutch is
redensed, thus disconmecting the flow of power to the
mainshafl and rear inlernal pear, Instead of power
fowing through the forward cluleh, it Aows from the
turbime shaft, throogh the forward clwieh drom,
through ke disect cliteh hub o the direct cluteh
which is applied. This applics power to the sin gear
wkeaflt pod sun gear, turming them clockwsse. With the
sun pear driving clockwise, the front pinions revolve
anti-clockwise uy idlers. This drives the front incesnal
gear and output shaft anti-clockwise or in & révarse
direction. The overall ratin in Reverse with magimum
converter fafio and gear reduction is approximately
411

In Intzrmzdiate range (second paar) with the accel-
erator pedal released, the car will slow down, using the
cnzing as a brake In this situation, however, the rear
wiazzls will drive the transmission through the outpat
shaflt and, as a resalt, the intermediate roller would
amsmpt to over-roit. To prevent this happeniag the
fromt band is applied to the dirset elucch drum, bolding
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it stationary, thus keeping the transmission in second
gear to provide sffective engine braking.

For even grealer engine braking, the transmission
can be placed inte Low rmange. At speeds below
approximately 40 m.p.h. (64 kop.h.) the transmission
will move to first gear. When the car is in first gear and
the throttle is closed, the Low roller tends to over-run.
When the Low/Reverse band is applied, the reaction
carrier is prevented from over-running the mofler and
the transmisson is retained in first gear.

The following illustrations and text give a summary
of the flow of power through the transmisdon in
VArfOUS gEars.

Summary of power flow
Neutral—Engine running
Forward cluteh refeased, direct clutch released, inter-
mediate clutch released, roller eluich meffective, front
band released, intermediale roller cluich ineffective,
rear band relessed,

In Meutral. all clwtehes and bands are released:
thevelore no power B trapsodtted from the torgue
converter turhine 1o the planetary pear traln or ooipul
shaft (see Fig, T256).

Orive range— First gear
Farward cluich applied, direct cluich meleased, inter-
miediate clutch released, roller clutch effective, fromt
band released, intermeddate roller cluich ineffective,
rear band released.

‘With the selector in Dirve range, the forward cloich
i applied. This delivers turbine torgue to the main-
shaft and turns the rear intermad geor clockwisc,
Clockwise motion of the rear internal pear causes the
pinions to turn clockwise, driving the sun gear anti-
clockwize. Im twrn, the sun gear drives the front
pinions clockwise, driving the front internal gesr, out-
put carrier and output shaft clockwise at a reduction
of approximately 2-5 : L. The reaction of the front
pinions agrinat the frool internal gear #s taken by the
reaction carrer and roller clutch assembly to the
transmission case {see Fig, T237). (The approximate
stall ratio equeals 5 1 1)

Drive range— Second gear
Forward clutch applied, direct clatch released, inter-
mediste clutch applied, roller eluich ineffective,
front band relensed, intermedeate roller clutch effec-
tive, rear band released,

In second gear, the intermediate cluich is applied 1o
allow the intermediate roller clutch to Bold the sun
pear against anti-clockwise rotation, Turbine torque,
through the Torward cluich, i applied clockwise
through the mainshaft, to the rear intermal pear.
Clockwise rotation of the rear internal gear turns the
pinicns clockwise against the stationary sun pear. This
causes the output carrier and output shafl to turn
clockwise of approximately 1 -3 : | ratio (see Fig. T258)

Chapter T

AG. T262 REMOVING THE CENTRE SUPPORY
ASSEMBLY

1 Cenlre support

Drive range—Third gear
Forward clutch applicd, direct cluich applied, inter-
medinte clutch applied, roller clutch  ineffective,
front band released, intermediate roller ineffective,
rear band released.

In direct drive, enging Lorque is transmitied o the
converier, then through the forward cdulch to the
mainshaft and the rear internal pear {ree Flg. T259),
Becaose the direct cluich is applied, equal power is
transmitted also to the sun gear shaft and the san gear.
Since both the sun gear and the internal gears are mow
turning &t the same speed, the planetary pear set is
essentially locked and turns as ooe unit in direct drve
(ratic 1 = 1,

Reverse
Forward cluich released, diseet clutch applid, inter-
mediate clutch releassd, raller dutch ineffective, front
band rebensed, intermedinte roller clutch incifective,
rear band mpplied.

In Reverse, the direct ¢lulch is applied to transmit
turbine torque from the lorward eluteh drem to the

sun gear shafl and sun grar (ree Fig, T200). The rear
biand is applied ; this prevints the reaction carrier from
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FIG. T263 REMOVING THE REACTION CARRIER
AND REAR SPRAG ASSEMBLY

1 Sprag assembly
2 Reaction carriar
3 Gear ring

4 Output carriar

FIG. T264 CENTRE SUPPORT — EXFLODED

1 Teflon oil seal rings
2 Snap rlng
3 Intermediate clutch spring retalner
4 Intermadiate clutch release springs
5 Intermediate clutch piston
6 Intermediale cluleh inner seal
T Intermediate clutch outer seal
# Centre supparl assambly
8 Suppert to case spaces
10 Thrust washer
11 Rofler assembly

T2

turning clockwise. Clockwise torque to the sun gear
causes the (ronl pinions and fronl ielernm] wear to turn
ant-clockwise in redwction. The front internal gear is
directly connecied to the outpat shall, thus praviding
ihe reverse oulpot gear ratio of approximately 2 : 1.
The reverse torgue multiplication at siall (converter
and gear ratios) is approximately 4 : 1.

Intermediate clutch, gear unit, centre
support and reaction camrier—To remove
Befors the intermediate clutch, gear unit and their
associated parts can be removed, the rapsmisslon

must be removed fram the car,

Remove Ue following uniis.

1. Sump, strainer and intake pipe ascembly,

2. Controd walwe unit.

. Renr servin

4, Conirgl vaive spacer, check balls and front serva,

i Ol pump,

6, Turhine shaft, forenrd cluich, direct clutch, sun
gear shafl and Mront band.

7. Remove the centre support Bolt from the trams-
mession cuse. This 18 the socket-headed eap screw
located in the lower Fece of the transmision case al
the rear of the contral valve unit oil passages.

4. Remove the spap ring which secures the inter.
mediate cloich back plate,

8. PRemove the back plate then withdraw the three
composition plates aod the three stecl plates.

10,  Usng a pair of loag-nose pliers remove the smap
ring which retains the centre support in the case.

11. Fit teal BH 7962 {J-21795) onto the end of the
mainshaft £ thal the angs engape in the groove in
the shaft,

12. Tighten the screw on the tool 1o secure the tool
on the shaft and to prevent movement of the rearmost
sprag during the removal of the gear it
13 Obiain a length of tube of suitable diametler
which will fit over the output shaft and can be nsed as
a handle. This will prevent damage to the case bush
when removing the pear unit, cenire support and
reaction carrier,

Mote Slightly slacken the transmission holding
fixture pivol pin so (hat the gear unic
assembly does not bind when it 4 being
removed from the ouse.

14, With the trapsmizsion case in a bosieontal
position, move the complete assembly toward the
front of the case to facilitate the subssquent removal.
15, Carefully sithdzaw the complete assembly lrom
the case.

Castion Do not drop or bump the assambly in the
transmission casing dusing the removal
operation. This could result in damage
to the output shaft bwsh in the case as well
i5 1o the assembly itself,
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16, Remove the output shafll thrust washer from
cither the output shaft or the e,

17. Using adapter RH 7960 (J-21354) in the rear
unit holding fixture RH 7959 (J-£1 18}, fit the gear unit
assemnbly Into the holding fixture with the mainshaft
pointing upward (see Fig. T28[): remove the tool
RH 7962 (J-21795).

18. Remowve the rear unit selective washer from the
transmission case.

19, Remove the support [o case spacer.

3. Remove the rear band assembly. To facilitate
removal, rotate the band lugs away from e pil‘l.': and
pull the band assembly out of transmission case.
2l. Remove the centre support assembly from the
reaction carrier (pee Fig. TMD).

2k  Withdraw the centre support to reaction carrier
thrust washer,

Mele The thrust washer and the race may have
adhered to the back of the centre support, IF
so, remove them from the cenire suppost.

23, Remove the reaction carrier and roller clotel
assembly from the outpot carrier (sev Fig. T263):
remove the roller clutch assembly from the reaction
CRETIET,

Centre support and intermediate clutch

piston—To dismantle

. Remove the four oil seal rings from the centre
support (see the exploded view in Fig, T264); discard
the rings.

Mote From Transmisslon Serial Mumber T0-RER-
2106 and omwards, a “Teflon® oil sealing
ring is fitted into the ring groove at the base
of the centre suppori tower. On these later
cenire suppors remove oaly the three cast
irom oil scaling rings.

2. Using cluich spring compressor RH 7965
(4670 and rear clutch :l-pll.'iu; compressor RH 7967
(1-6129), compress the spelngs then remove the snap
ring (se¢ Fig. T263).

3. Remove the tools then remove the spring retainer
and the clutch release springs.

4, Remove the intermediate clutch piston from the
cantié Suppart.

5, Remove and discard the ianer and outer seals
from the cluich piston

Mote Do nst remove the thres setserews which
secure the rofler clutch inmer race to the
cenlre support.

Centre support and intermediate clutch

piston—To inspect

I. Wash all parts in clean paraffin (kerosene) then
dry with compressed air.

2. Examine the roller cluich inner race for scratches
and indentations. Fnsute that the Jubrication hole is
clear,

Chapter T

FiG. T265 REMOVING AND FITTING THE
INTERMEDIATE CLUTCH PISTON SNAP RING

1 Snap ring
2 Rear clutch spring comprassor
3 Clutch spring comprassor

FIG. T2 FITTING THE INTERMEDIATE CLUTCH
PISTON

1 Intermediate clutch platon
2 Guide slesva

3 Centre support
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FIG. T267 AIR TESTING THE INTERMEDIATE
CLUTCH

1 Air line nozzla

3. Examine the bush for scoring or wear,

4. Ensure thot the oil ring grooves are clean and
are il damaged.

4. Air test the lobrication passspges 10 ensure thar
they are clear and are not interconnected.

&, Examine the piston bore i the centre support for
scralches or damage.

7. Examine the piston seal prooves for domage and
ensure that they are clean,

E. Exzamine the piston for cracks or porosity.

9. Exarmine the springs for collapsed coils or sgns
of distortion, Check the spring length against that of a
new speing before deciding whether 1o renew the
complete set of springs.

Centre support and intermediate clutch
piston—To assemble
1. Lubricate a new inner and a new outer seal with
clean transmission Auid, Lubricate the seal grooves in
thi intermediate clutch piston and fit the seals with
the lips facitg away from the spring pockets.
2. Fit the intermediate clutch inper seal protectos
BH T2 (J-21363) over the centre support hub.
i, Fit the intermediate clutch piston as shown in
Figure T266. Enguse that it seats fully in the centre

supporl.

4, Fit the three cloteh relesse springs into the
pockets in te clutch piston,

5. Position the spring retainer centrally over the
SPTinEs-

6. Using clutch spring compressor RH 7965
(J4670) in conjunction with eear clutch spring

T2

compressor RH 7967 (J-6129) comprews the spring
retniner, ensuring that the retainer does ned catch in

the snap ring proove, Fit the snap ring then remove
the Lools.

Transmissions prior fo Serial Number 70-RE Zidé

7. Fit four new oil sealing rings onlo the centrs
supgeort; miterlock the ends of the Aags.

Mote  Tramsmisshon Serial Mumber TO-RE-Z106
and omwards. fir three new ol ssaling rings
el the vonbre support and interlock the
end of the r'lngn. il the "Teflon™ oil mling
ring requires replacement, fit o Tourih cust
iron ail sealing ring.

E. Air test the operation of the inlermedigte clutch
piston. Apply an air pressure of approximately 70
lo/sa.im, (4,92 kg'sg.om.} through the centre of] feed
hole to actuate the clutch piston (see Fig, T247): the
pisten should be heard and felt 1o move.

Gear unit—To dismantle

1. Using adapter BH 7960 (1-21364) in rear unit
holding fixture RH 7952 {J-6116), fis the gear onit
intar the holding fixture with the output shaft peinting
downward. An exploded wview of the pear wnit is
ehown in Figure T268.

2. Remove the cenlre suppom-lo-sun gewr reces ond
thrust bearing. The culer race may have been removed
with the ceatre sUppoTL.

3. Remowve the sun gear from the output carrier
assembily.

Remowe Lhe reaction carrier 0 outpul carrier
thrust washer and front infernal gear ring.

4. lnvert the gear unit in the helding fisture so 1hat
the mainshalt B podnting downward,

5, Remove the snap ring which retnins the owtput
shaft in the outpui carrier; remove the ootput shaft.

6. Remove the Lhrusl be-.'.l.nillg amd races Mrom the
rear inbernal gear.

7. Withdraw the rear Internal gear and mainshaf
from the cutput carrier; rermove the thrust bearing and
races from the inner face of the rear internal gear.

B, Remave the cirehp from the end of the miinshal
then remove the rear inlernal gear.

8,  Remove the output carmer from the holding
fixture,

Qutput shaft—To inspect

1. Wash the ouwtput shafi in clean paraffin

{kerosene) then dry off with compressed air.
Exammine the bushing for wear.

2 Examine the bearing and thrust washer faces for
damage.

3. Examune the povernor drive pear for rough or
damaged tecth.

4, Examine the splines for damage.

5. Check the orificed cag plug in the lubrcatien
passipge. Ensure Ut the orifice 18 clear (see Fig, T265),
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22 21 20 13 18 7 16 15 gL rar
FIG. T268 GEAR UNIT—EXPLDDED
1 Mainshaft B Snap rin 15 Thrust washer
2 1/D fMlanged race 10 Cutput shaft 16 Front internal gearing
3 Thrust bearing 11 Flanped thrust washer 17 Reaction carrier assambly
4 0/D Hanged race 12 Speedomater drive gear 18 Sun gear
5 Rear internal gear 13 Snap ring 18 Sun gear shafi
8 I/D flanged race 14 Output carrier assembly 2 1D flanged race
T Thrust ririg # Thrust bearing
8 O/D flanged race

22 1/D flanged race

6. Examine the driving tecth for damage,

7. Examine the spesdometer drive gear for rough or
damaged teeth, If a gear is badly worn or damaged it
can be renewed as follows.

Speedometer drive gear—To remove
Note A nylon speedometer drive pear ks installed
only ot the fctory. All replacement drive
gears are monufactured from steel.
I. Mo mylon gear is fitted o the shaft, depress the
resaining clip and slide the gear off the owtput shalt
\ree g, Ta70).

i 1 Mainshafi
2 If & stee] pear i fitted to the shafl, install the 2 Oirifice cup plug
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FiG. T270 REMOVING NYLON SPEEDOMETER
DRIVE GEAR

1 MNylon gear
2 Retaining clip

speadometer drive gear remover J-21427 with pulley
puller RH 7791 (J-8433) and attach wsing bolls
1-21797 onto the output shaft, so that the puller bolt
indexes with the end of the shaft,

3. The fiat face of the remover tool should be under
the front face of the drve gear (gee Fig. T271)

4. Tighten the balt on the puller until the gear is
free on the shall

5 Bemove the tools and the pear from the shaif.

Speedometer drive gear—To fit

1. To fit a nylon gear, (see mote wnder Speedoneter
drive gear — To remove) align the slet in the speedo-
meter drive gear with the retaming clip and install
the drive gear (s=¢ Fig. 72720

3. Tofit a siecl gear, lightly lubricate the bore of the
gear then fit it over the output shaft.

3, Support the output shaft and drive the new
steel gear into position on the shaft using a suitable
length of tube and a mallet.

Caution  Use a tube which fits closely over the
output shaft. The ends of the tubs must be
square with the bore. Ensure that the end
of the tube which contacts the pesr s
smooth and Meee from burrs,

4, Any contact with the pear teeth as the gear is
driven into position will result in damage to the gear.

FIG. TZ71 REMOVING A STEEL SPEEDOMETER
DRIVE GEAR

1 Pulley remover
2 Removal bolts
3 Drive gear exiractor

5  Drwe the gear down the shaft antil the distance
from the rear face of the gear (o the end of the owtput
shalt measures 15-00 in (32,1 om.) (eee Fig. T272).

Mainshaft—To inspect

l. 'Wash the mainshafl in clean paraffin (kerosene)
thes dry with compressed air.

2, Examine the shaift for cracks or distortion.

3. Examine the splines for damage.

4. Examing the ground journals for scraiches or
damage.

5. Examine the snap ring groove for damage.

6.  Examine for enorificed cup plug in the end of the
mainshaft.

T. If a cup plug is fitted to the mamshall, remove
with a 0-25% in. (&35 mm.} diameter rod 1200 in.
(30,458 cm.} long.

B. The deletion of the sup plup improves the flow
of lubricant.
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Rear internal gear and sun gear—To
inspect

|. Wash the renr internal gear and the sun gear in
chean paraffin (kerosene) then dry with compressed
alr.

2. Examine all the gear teeth for wear or damage,
1. Examine the splines for damage.

4, Expmine the gears for eracks,

Dutput carrier assembly—To inspect

i. Wash the outpui carrier assembly in clean
paraffin (kerosene) then dey with compresssed air,

1. Examipe the fron! internal gear for damaged
tezth.

J. Examine the pinion gears for damage, rough
bearings of excessive side movement.

4. Check the end flout of the pinions with the aid
of a fetler gaupe {see Fig. T271). The end floar should
be betwern 0-000 in and 0-024 in (0,228 mm, and
0610 mm, ),

5. Examine the parking gear lugs for cracks or
damage.

. Examine for damage the aplincs which drive the
oulput shafl,

7.  Examipe the front internal gear ring for faking
or cracks,

Reaction carrier assembly —To inspect
I. Exzamine the surfice on which the rear band
applies, for signs of burning or scoring,
2. Examine the sprag ouler race or roller clutch
outer cam, for georing or wear.

Mote The nmormal wear pattern on an Hner or
outer rRce may tend to make the racss look
worse than they are, Do not discard the
races Whless the track is pitled, scored or
UnEYETL,

Y.  Examine the thrusi washer surfaces for signs of

SCOTINE O Wear.
4, Exarmime the bush for damage. I the bush is
damaged, the carrier most be renewed,

5. Esamint the pinion gears for damage, rough

bearings, or excessive side movement.

6, Check the pinlon end float. This should be
betwesn 0-008 in and 0-024 in. (0,228 mm. and
0,510 mm.),

Pinion gears—To renew (reaction and
output carrier assemblies)
Should the pinion gears nesd renewing, proceed as
follows,

Note If it is necessary (o replace the pinion gear
pinion washer, pinion pin or nesdle bearing
roller abways consull the appropriate ssrvice
literature to ascertain thai the correct
paris are to be ftted,

Chapter T

FiG. T272 SPEEDOMETER DRIVING
GEAR-— FITTED

1 Speedometer driving gear
2 Governar driving gear
A 1600 in, (38,1 cm.)

A changs in the owtside diameter of the
pinion pin has taken place, this also effects
the parts lated abowve. When measuring
the diameter of & pin, measure near the end.
Early type — 0-3928 in. to 0-3530 in.

{(#,97 mm, to 9,98 mim.)
Later type — (0-4340 m. to 0-4342 in.
(11,02 mm. to 11,03 mm.}

Charrler asemblies with larger ping are
interchangeabls with carrer assemblics
having smaller pins.

1. Support the carrier assembly on its frost face.
2. Using a 0-50 in. (12,7 mm.) diameter dril
remove the siake marks from the end of the pindon
pin{s). Engure that the drll does not remove amy
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use & pinion pin 85 a guide when filting the bearings.

7. Fit n bronee nnd & steel thrust washer on each
side of the pinion gear with the 2te2l washer next to the
geat (see exploded view @ Flg. F274), Hold the washers
in place with a smear of petraleum jelly.

B. Fit the pinion gear assenibly into position In the
carrier, then fit a pilot pin through the sear face of the
assembly to centralise and ho'd the parts in position.

9. Diive a new pinion @in into pesition from the
fromt, rotating the pinion whild the pin i5 being
driven in.

10. Ensure that the headed end of the pin is flush or
below the face of the carrier.

10, Securs the purch in a beich vice so that it can be
e 8% an anvil.

FIG. T273 CHECKING OUTPUT CARRIER PINION
END FLOAT

1 0009 In. to 0.024 In. (2,29 mm. to 6,1 mm.)

metzl from the carrier as this will weaken the com-
ponent and could result in a fuilore.

3. Using n tapered punch, drive or press the
pinions out of the carrier.

4, Remowve the pumch, gears, thrust washers and
necdie roller bearings,

8, Examne the pinion thrust faces in the panion
gear pockets for burrs and stone off as necessary.
Thoroughly wash and dry the carrier.

6. Ensure that the new geas sre chean and firee from
burrs then fit the needle bearings into each pinion
pear. LUfse petrolevm jelly to retain the bearngs and

FIG. T275 STAKING A PINION PIN
1 Blunt chisel

2. Suppor the carrier whh the head of the pin
resting on the ponch then, using a chiscl with a
raciused end stake the apposiie end of the pda in thres
places (see Fig. T275).

Mote Both ends of the pin must lie below the face
of the carrier, otherwise o foul may oocur
between the pin and the adjzcent com-
ponent.

Repeat the fitting procedure fior the remnining pins.

Rear roller assembly—To inspect
If a sprag clutch is fitted in place of a roller cluich

procesd ns follows: -
FIG.T274 FITTING RACES AND THRUST BEARINGS L. WHh. the assembly 'ﬂ_flﬂ-ﬂ paraffin (kerosene)
TO INNER FACE OF REAR INTERNAL GEAR then dry with tE:pmuedu Em; o o
2, Ezaming roller for da mem .
; ?ﬂ?uﬁzm;:ﬂ 3. Examine the roller eage and refaining spring for
3 1/D flanged race damage.
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Raller clutch assembly—To inspect

If & roller clutch i fitted in place of a sprag clutch

proceed as follows:

I. Inspect the roller cluich for damaged rollers or
springs,

2, Imapect the roller clutch cage for damage.

PBiopte I the later type roller clutch paris requirs
replacement amd the componenis are not
available, consult the latest applicable
serviee literature regarding the fitting of the
earlier type of speag cluich,

Clutch plates and rear band—To inspect

I, Ezamine ithe condition of the composition
plates,
2, Check that the composition material has noi

FIG. T276 PLANET PINION GEAR—EXPLODED

1 Pinkon pin

2 Stesl washer
3 Stenl washer
4 Bronze washer
5 Planet pinlon
6 Bronze washaer

lifted or flaked. If the plates are black, burmed or
shiny they should be renewed.

3. Examine the condition of the reaction {atecl)
plates, Check for scores or damage. The plates are
nermally matt grey in colowr, If they are burned or
distorted they must be rencwed,

4, Examine the rear band for cracks or distortion,

5. Exarnine the ends of the band for damage at the
anchor lugs and the apply lug.

6. Examine the lining for cracks, flaking and
burialng.

7. [Ensure that the lining & secared to the band.

Gear unit and centre support—To
assemble
.  Ensure that all parts are clean. Lightly lubricate
with clean transmission fluld all bushes, jourmals,
gears, bedarings and sprag races.

Chapter T

2. it ihe rear internal gear onto the mamshaft,
cirelip groove end; fit the circlip.

3. Fit the races and thrust bearing onto the inner
face of the rear internal gear, retaining them with o
smear of petroleum jelly.

4. Fit the large diameter race first with the flange
uppermost (see Fig. T276)

5, Fin the thrust bearing into the ace.

6, Fit the smaller diameter race over the bearing
with the inner fange towasd the bearing,

7. Ensure that the pinion gears are adequately
Iubricated then fit the output carrier onio the main-
shaft so that the pinion gears mesh with the rear
imternnl pear.

8. Fit the ussembly into the rear wnit holding
fixture RH 7959 (J-6116) with the mainghaft pointing
downward, Take care not to damage the shalt.

%, Fit the racss and thrust beasing onto the outer
face of the rear internal pear, retaining them with a
smeear of petroleum ch]'. The smnll dismcter i,ﬂ-ﬂ-ﬂsﬁd
1/T3) race musl be ftted first with the fange uppermost
{see Fig. T277).

10. Fit the thrust bearing inio the ros.

1 3

RTTY

FIG.T277 FITTING RACES AND THRUST BEARINGS
TO DUTER FACE OF REAR INTERNAL GEAR

1 /D flanged race
2 Thrust bearing
3 I/D flanged race
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FIG. T278 IDENTIFICATION OF SUN GEAR
AND SHAFT
A Lafaf design 1 Sun gear
B Earligr design 2 Sun gear shaft

1. [Fitthse large diameter (Ranged OfDY) roce agrinst
the bearing with the flange cup over the bearing.
12, Fit the output shaft into the output carrier and
fit tive snap ring with the chamifer uppermost,
13, Fli & new "0 ning to the ouiput shafi,
14, Inwvert the assembly in the holding fixture so
that the ouipot shaft pomts dowmward,
15 Smear the tab side of the thrust washer with
petroleum jelly then Bt the washer into the outpuwt
carrier 50 that the bent tabs engage in the tnb pockeois,
16. Fit the sun gear (ree Fig. T27¥); ensure that the
end with the chamfered inside diameter faces down.
17. Fit the sun gear shaft (see Fig. T278) with the
longer of the splined ends lowermost.
18, A new design of sun gear and shafll was intro-
duced on Transmission Serinl Number RB-TI-1287
and onwards {ree Fig. T3 for Identification). The ald
sun et will oaly fit onto the old shaft but the new
U gear will il erther the new or old shaft. {eefer (o
the latest applicable service literaiure),
19. Fit the ring over the owlpul carrier,
20, Ensure that the reaction carrier pinion pears are
adeguately lubricated then fit the reaction carrier onto
FIG. T281 FITTING THE REACTION CARRIER TO the output carrier as shown in Figure T279; mesh the
THE DUTPUT CARRIER pinion pears with the front internal gear,
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Mote When = new oulpot camier andfor reaction
carer is being installed and the front
internal pear ring prevents msembly of the
carriers, replace the front internal gear ring
with the ssrvice ring.

The front internal gear ring i a selective
fit at the factory but not in service
21. Fit the large diamseter (flanped O/} race onio
the sun gear with the flange facing against the sun gear
shafk.
22, Fit the thrust bearing onto the race.

FIG. T282 FITTING RACES AND THRUST
BEARINGS TO SUN GEAR
1 Thrust baaring
2 1/D flanged race
3 1/D fanged race

2%, Smear the small dinmeter race with petroleum
jelly then fit the race onto the cenire support with the
flange a5 shown in Figure T80,

24, Smear the bronze thrust washer with petroleum
jelly then fit the washer into the recess in the centre
Buppart.

Transmissions with a sprag clutch
25, lking the rear sprag filting 1ool RH 7971
(J-21367}, fit the rear sprag assembly onto the centre
supporl moer race with the bronze drag sirip upper-
mosl (see Fig, T25]),

Chapter T

FIG. T281 FITTING THE REAR SPRAG TO THE
CENTRE SUPPDRT (SPRAG CLUTCH)

1 Sprag ridge uppermost
2 Sprag assambly
3 Centre support assembly

FIG. T282 FITTING THE CENTRE SUPPORT TO THE
REACTION CARRIER (SPRAG CLUTCH)

1 Rubber band

2 Central suppart
4 Sp

4 Reaction carrier

T
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FIG. T283 FITTING A ROLLER TD THE ROLLER
CLUTCH CAGE (ROLLER CLUTCH)

1 Cage
2 Roller

FIG. T284 FITTING THE ROLLER CLUTCH
ASSEMBLY TO THE REACTION CARRIER
[ROLLER CLUTCH)

1 Reaction carrier
2 Roller clutch assembly

Mote The rear sprag fitting tool mosd be used to
prevent hidden damape o the sall, bronze
drag strips.

26, Fit the centre support and sprag assembly into
the sprag ouler rmee in the reaction carrier as follows.
27. Fit o strong cubber bund around the outside
diameter of the sprag assembly to hold the sprags in
place.

28, Siart the sprag assemlly into the outer race,
ensuring that all the sprags are Inside the outer mace.
When this is done, cul or stretch the rubber band 1o
remoye :il{ut Fig. T.':"-!]'} ther complele the Fq'ul;:dun:
by pressing on the centre support,

Mote With the reaction carrser leld, the centre
support should turn asti-clockwise only.

Transmissions with a roller clutch
28, Fit the rollers that may have come out of the
roller clutch cage, by compressing the energising
spring with the forefinger amd inserting the roller
from the outside (wee Fig, T283)L
Mote Ensure that the ergrgispg springs are not
distorted and that the curved end leal of the
springs are positioned against the rollees.
0. Fit the rofler clutch assembly inte the seaction
carrier (see Fig. T284).
31. Fit the centre support assembly into the roller
clutch fitted into the reaction carrier (zee Fig, T285),
Mote With the reaction carrier held, the centre
support should turn anti-clockwise only.

All Transmissions

32 Fit the tool RH 7970 (1-21365) onto the end of
the mainshaft so that the tangs engage the groove in
the shaft.

33. Tighten the screw on the tool to secure the tool
on the shaft and to prevent movement of the clutch
assembly when the gear wnit assembly is fitted,

34. Remove the gear unit from the holding fixture
and lay it on its side.

15, Fit the thrust washer on the rear face of the oot-
pul shalt with the bent tabs in the tab pockets. Retain
the thiust washer with a amear of petroleum jelly.

Intermediate clutch gear unit, centre
support and reaction carrier—To fit

. Fit the rear band assembly into the transmiasion
case so that the band lugs engapge with the anchor pins
{see Fig. T284),

2. Inspect the support fo case spacer for burrs or
rajeed edpes, remove with a stone or fine emery cloth,
Ensure that the spacer ks elsan,

3. Fit the suppoft o CE35e spacer against Lhe
shoulder at the botiom of the case splines and the gap
located adjacent to the band anchor pin (ser Fig.
T287).
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Mote Do not confuse this spacsr [0-040 in.
(1,016 mem) thick and with both sides fat]
with either the centre sopporl 1o case snap
ping (one side bevelled) or the backing
plate o case  snap  ring  [0-093 in.
(2,362 mm.) thick with both sides flail

4, Fit the previously selecled rear umt adjusting
wnsher (ree " Rear unit end Aogl — To check”, in Section
T25) inte the slots provided imside the rear of the
transmission case; retinn the washer with o smenr
of petroleum jelly,

5, Fit the trunsmission cags into the holding fixture
(if it has been removed). Do not over-tiphten the
finture side pivod pin as this will capse binding when
the genr unit is fitted.

6. Fit over the output shaft the same length of tube
Lhat was used Lo remove L9e wnil, It can then be used
2s o handle (o facilitate she fitting of the assembled
gear unit, It will also prevent the output shaft splines
from damaging the budh in the cage

Camtion Do not deop or bump the asembly in the

transoxissicn case during the Giting pro-
cedure, This could result in damage to the
output shafi case bush as well a3 1o the
nssembly itself.

7. Fit the gear unit with the centre suppori and the
reaction carrier. Align the gloss then earefully guide
the assembly borizontally into the transmission case
making certain that the centre support bolt hole is
properly aligned with the hoke in the case.

E. Postion the transmission vertically with the
front end of the case uppermost, Remove tool RH
V970 (1-21365),

8. Lubricate the centre support retaining snap ring
with clean transmission fluid then fit the snap ring
info the ransmission cese with the bevelled side
uppermost and the fat side againe the centre support;
position the gap adjacent o the front band acchar pin
10. Expand the snap ring until the centre support is
againel the shoulder of the caze
11. Fit the case to centre suppart balt,

Mote To correst carry out this cperation, it will
be necessary bo produce 8 locating tool and
thea to proceed as follows.

1Z. Produce the locating tool feom 09378 in
(095 cm.) diameter, cold roll steel or from a screws
driver with a 0+ 375 in, (0,95 em.) dinmeter shank. The
stock should be approximately 12-00 fn (30,5 cm.)
lonp. Girind the stock to a blunt poist, tapering it
0875 m. (2,22 cm.) from tle end of the bar to 2
0-125 i (0,32 om,) dinmeter &t the end.

13, Bend the bar to a 45 angle 2-30 in. (6,33 cm.)
from the pointed end (ree Fig. T288),

14, Place the centre supporl locating tool into the
direct clutch pastage in the case, with the handle of tha
tool pointing to the right as viewed from the front of

i "r;llir

FIG. T285 FITTING THE CENTRE SUPPORT INTOD
THE REACTION CARRIER {(ROLLER CLUTCH)

1 Cenire support
2 Raoller clutch

FIG. T286 FITTING THE REAR BAND
1 Rear band

T03




Workshop Manual  Rolls-Royce Silver Shadow § Bentlay T Series

Chapter T

FIG, T287 FITTING THE INTERMEDIATE CLUTCH
PLATES

1 Steal plate (3)
2 Compositlon plata
3 Back plata

FIG. T288 LOCATING CENTRE SUPPORT

the transmission amnd parallel to the bell housing
mounting face,

15. Apply pressure downward on the tool handle
which will tend to rotmte the cenfre support anfi-
clockwise as viewed from the front of the transmission,
16. While holding the centre support firmly anti-
elockwise agninst the case splines, torque the cade (o
centre support bolt to 23 kb it (3.2 kpm.).

FIG. T289 FITTING THE INTERMEDIATE CLUTCH
PLATES

1 Steel plate
2 Composition plate
3 Back plate

Mote When using the locating tool, take care nos
i raiss burrs on the case valve by
mounting face.

I7. Lubricate the three steel and three composition
clutch plates with clean transmission fuid then Bt the
cluteh plates. Commence with a stesl plate then fit
alternate composition and steel plates, finishing with o
composition plate (see Flg. T289).

18 Fit the intermediate clatch back plate with the
machined face agninst the clutch plate.

19.  Fii the large snap ring, ensuring that the ring gap
faces the opposite side to the front band anchor pin.
20, Check the rear unit end foat.
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The transmission case i an alloy die casiing com-
prising the housing for the main ransmssion com-
ponents. It also forms the bell housing which encloses
the torque converter.

The lower maer face of the case forms part of the
hydraulic pazsages onto which the control valve unit
fits. A bore in the rear of the case conlaing a bush in
wiich the owtput shaft fons. A mechined lwce ol the
feont of the case aseepls the oll pump and containg
ol passages which convey transmission fluid from the
pamp (o several points in the case.

Transmission case—To inspect
1. When the transmission has besn completely dis-
mantled, the case should be theroughly washed in
clean paraffin (kerosens) then drled with compressed
air.
2. Emwre that all the oil passages are Aushed out,
3. Toke care not to reise burrs on the cads of the

Mote If the case assembly requires replacement
and containg the centre suppori which has

the centre support lo casc spacer fitted,
ensure the spacer is remosved from the old
care nnd installed in the pew case,

External leaks
Desermine the exact source of the l2ak and use the
approved epoay repair procedure for minor porosity,

Internal leaks
1. Tpspect the case assembly for internal porosity

or cross channel leaks in the valve body face pastages,

Chapter T

Section T23 .
TRANSMISSION CASE

4 Hudulltur or Intermediate
5 Intermediate clutch cup plug
6 To cooler

T Cooler refurn
8 Vent
B Pump intake
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FIG. T281 FITTING A NEW CASE BUSH

1 Bush (GM B523041)
2 Stake mark
3 Bush to be fitted with oll groove In direction

shown
A 0.040 In, to 0.085 in. (1,018 mm. to 1,307 mm.)

2, Inspect for porosity or defects in the modulator
willve bore, case intake bore and pump case face.

3. If internal leakage 15 confirmed from any of the
faregoing points, At A new case,

4.  Dwring internal inspection of the case also check
for a loose or missing intermediate clutch cup plug,
for identification reler to Figure T290; if necessary,
fit & new plug,

External damage
Exte=rnal damage 15 wsually caused by handling, road
hazrds or converter to fiex-plate bofts becoming
locde a5 a result of incorrect fitting. When external
damage is evident such ax described in the foregoing
sentence, fit & new case,

Internal damage
Il the internal damage is due fo the incorrect in-
stallation of the spacer and/or the snap rings resulting
in damige to the snap ring grooves, fit a new case and

ensure that the snap rings nre assembled in their
cormect location,

High oil pressure can also result in internal damapge,
if this is the cause fit 8 mew case and rectify the pro-

T306

blem {wsually the trouble can be locited in the pres-
sure regulator valve sysiem)

Internal inspection of the cose may also reveal thot
freiting or pecning on the shoulder at the bottom
ol the case splines has taken place; if this conditien s
any more than the very slightest, fit a Centre Support
Service Package, Changing the transerission fer this
condition is not eswally considered necessary,

If the case hmﬂﬂq {5 lownd 1o be worn or scored
fit new buching (see Fig. T291).

Inspect the case for siripped threads in the bolt
hotes and where possible *Heli-=Coil” the damaged bolt
hole(s) (see Fig. T292 and °Neli-Coll" Information
Chart}).

qunn- procedure for minor case porosity

Procead with the repair by brnging the trans.
mission fluid up to the operating temperature B2°C
{180°F.}.

2. Locate the source of the oil leak,

3. Thoroughly clean the area to be repaired with
cleaning solvent and a brush; dry-off with compress=d
air. A clean, dry soldering acid brush may be wied 1o
clean the area and also apply the cpoxy cement.

4. Following the manufagciurer’s instroctions, mix
a sufficient amount of epoxy cement, such as 3 M
= Sootch Weld — 2216 or equivalent, to carry o1 the
NECessnry Mepair,

Note DObserve the manofacturer’s cawtions in
handling.

3. Whiks the transmission is still a1 operating tem-
peraturs, apply epoxy cement to the area under
repair. Ensure that the ars is completely covered.

£ If AM — Scolch Weld — 2206 has been used
allow 1 hour to pass before starting the enpgine;
equivalent cpoxy cements may iake longer Lo cure,
lhla}'.'l check the manulfactorer’s fnslrocbicons.

7. Finally, bring the transmission Auwid up to the
narmal operating temperature of £2°C. {(130°F.) and
check the transmission lor leaks.

Intermediate clutch plug—To fit

iI. Place the transmission case in the holding
fixture and position with the front end facing up.

2. Ensure that the intermedizate cluteh cup plug hobe
is thoroughly elean and eater the intermediate eluieh
cup plug into the hole open end out. Drive the plug
inte the case watil it is Aush or slightly below the Lop
of the hole vsing a 0375 in. (9,325 mm.} diameter
ood 10000 in. (2540 em.) long.

Mote  Ensure that the rod used is larpe encugh to
locate on the lip edge of the plug and nof the
badtom of the plug.

1. Sinke the plup securely in the case,

Case bushing—To remove

I. To remove the case bushing, support the case
and using tool J-21465-8 with driver handle J-8082
(or J-B400-1) remove the bush.
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FIG. T282 HELI-COIL |DENTIFICATION—VIEW OF
UNDERSIDE OF TRANSMISSION CASE

Case boshing— To fit

I. Support the transmission case and wsing tool
1214659, drive bapdle J-2092 and exiension J-
21465-13, Press or drive the bush into the case until
Q00 kn. (1,006 mm.) o 0035 in. (1,307 mm.) above
the selective thrust wacher-face (ree Fig. T2

Mote Ensure that the bushing is fitted with the
lubrication passage fecing the froat of the
transmission case,

2. Stake the bushing with tool J-21465-0,

3. The stake marks to be inside the lobrication
ETOOVES

Hali-Coils

Before mmmm'mg thiese operations always refer to
Figure T2 and the “Heli-Coil® Information Chart,

for correct drill and tap sizes

1. Shield the area around the hole to be heli-coiled,
this will contain any small panticles of metal

2. Dirill put the old threads and clean any particles
from the hole.

Mote Dl out only to the depth of the original
hole. When driling bole A4 (2e¢ Fig.
292, the drill may go through to the inside
of the case | Incated just behind this holes are
the intermediate clutch splines. IT the hole
poes through, the burrs mest be removed
from the clutch splines.

3. Tap the hole with ihe heli-coll tap.
4. Fil the standard insert (5T1) heli-endl.

5. Remove the shields and nsure fhat all parficles
of metal, ete, are remaved.
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Section T24
WORKSHOP TOOLS

The fﬂllnwing s & list of special wols (o be osed when servicing the Automatic Transmission, General Lools are
not inclided as it is felt that these will be available localky.

e ——

i assimHbly i3 Feradved af

case aned, when used in

Tonal Mumber Deeseniprion

RH 79449 Faorwerd and dirsct chuich pistom ficting This ool evabies the farwarnd and direst clisch piston cuter seal

[J-218095 toal. b0 emiter {he clutch dram eatily and wahout damapge 1o the seal

J=-TR4X7 Spesdometer drive gear removal ool This tool, when usmd in conjunction with J-21787 and J-F&33
mhﬂlﬂelpudmdmlyum be removed from the
caitpud shafl.

4-217T97 :!ﬁﬁ:ﬂ drive gear removal boll See previous description,

RH T Pulley exizacior, Bew previous descripion,

[1=8433) ET =2 2

RH T9&2 Gear assembly removal and Neting This tool muist be used wibtnewer g pea

-2 795) adapesr. Hmhﬁumur:uduﬁprmmhmmnh:m
sorew if 1ighiered, privents thi reir sprag from moving.

RH 7533 Transrnission halding fixture. This fxture 1& the transmis=ion

(137635 coajunction with RH 7956 (1-3289-200, enables the trans-
mistion 1o be divrantled and sgeembled 51 3 workabls height
and i the mosi convenmignt position.

RH 7958 Baze — holding fxiu Bex i .

b R ing re. previous description

RH 79 Purng oil soal inserting iool This 1ol Macilitsbes the fitting of the pil pump seal with the pomg

LI-2135%) either fitied 1o or removed From he IFasemTehes,

20368 Pumg body and cover alignmesit band. This hand empures accurale alignment between the pump cover
and the body whils the seouring setecress are tightene:d.

EF—HIEE?;I Intermediate clutch inner seal probec- The seal provector fits aves the cendre support hub and encures

kst the mntesmediabe clusch pistos inner seal & not damaged s

e pision k&

T3
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Tool Number

Dercriptian

BH 964
(1213600
BH 957
=21

RH 571
1-X1367)

RH 7967
{1-6129)

EeH TE4E

RH 7B}

EH ™14

T

Pump by-pass valve =i fifiing tool
Bamd mpply pin selector piuge fuse
J-Z137D-3 pin

Hesi sprag fiting tool

Canvirier retminang clamp.

Foraard amd direct dutch inner seal
protector.

Pump byspass valu scal removes.

Clisch spring compressor acdapicr,

Clialeh Spfing Coompnessar.

Clrelip and smap mng phers-

Controd vahe sczumulator pisten fitting
T

Converter leak iest fxture

Shide hammer asemblies.
Hear exbermion ail seal fiting wol.

Hear umil halding fisvare adaper,

Remr umit bolding fizture,

il preddisfe gauge.

Foear cluich sprisg coanpressor.

Rall pie insertion and sxtrastion ool

Compresant — aciaating ket spring.

Adapter — main line il pressure lap-
PEOE MO g,

This tool 18 a punch which sbould be used when fisting a new
by-pass valve geal,

This gauge must be wsed, in conpanction with pen J-21370-5, to
melec] the ¢orrect band apply pin in 1he reir sorvo.

This toid fits eeer the hish ﬁtmmw and abats the
SpELE inper race. tocd mwust be Hrting te sprag
1o gaand -F.am: iamage 1 1he wolt brogee drag #rips on the
sprag 1isel

This is & clamp which holos ot 1he Fromt e of the tmmmision
case and prevents the 1orgue comverier froim moving whilst the
ErafssTisnon @ Bl Eaadled.

This teal s over the ieh al the forwand chulch and the direc
glistich and protecis ibe piston inner seal whilst the pision & bemg

When used iz conjunction with slide hememer RH 7938 (-GE25),
fhis fipal will extract Uhe by-pass valve seil Tram the &8 puimp

Thés adapees, when used in conjunciton with RH 7965 [1-4670)
— chaich spriog compresor — [asliaies The conngpressang of both
e foresard arpd direci clich springs. The cbal ska b e
when remonving oF Mg the cloch spring reminer snap risg.

See previous description

By uithung the var s I'H:I-ﬁl.'.']!lhxﬁ b ll!!'.'l| chiy H"Ulihj fur Ehaa
removil and fitting of the variowus circlip oed snap rings in the
franEmissien amd i actuElor,

This texal = m the foem of n clamp and facildntes the fiting of

the acoamulator spring and psion.

This [xtwre can be filted fo 1he peck of 150 1onfus converter and,
whea air presare w1 ipphed o the valve, enables dhe coEverter
1 bbe pressuee ieced 1o check for leaks.

The alids homemers hove vorous uses whoen overhauling the
tramsmassion and ane recommended when removing ke o pusp.

This toudl ghaaali B used to il @ sew odl scal 1o tho roar oxlenshon.
Bt com o umed Ao il novea] when (he tranimissson b G0l 1o the k.

This adagicr, when ased in conjonction wiib rear walt holdin
flamume J=6118 will hold dha cear wnit whilse il & b:m..daununl]uj
or asscmibled,

Sew previoni descTiplion.

Wheen coupled to the tramsmesoa main ling off T AU
ennbles the aill pressure to be checked with the car gi siatiom-
ary oo moving during a road 1est,

When wised en conjunction with ods J-40570 — compeessar and
I-21664 — adapier thi toal will Tacilissts the remosal and fiving
of tha direct elusch housing snap ning.

The roll pin can be exsily ried te and emoved Trom the brake
driari &md worm shaft wiik tbe add of this tool

This tool fits omio 1he eleciric aciuxtar pred will coni-
preds the aciuating lever spring te facilstate romeval of the
rolaining pin.

The adapier scrows imto the main lise blankeng plug oriflee ke
lef-hand side af the transmssicn ord occepds the oil pressure
gauge pipe (se with R 524480
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Ruobbe-moied sdipler for e when nir testing.
This wrench i85 used in conjunction with a ratchet spanner

Thiz tood & Hoed to the mainshaft o provent movemeit of the
rear sprog wivwa the gear an#l sssernbdy @ e,

This tool with J-8092 & far remmcing smd rring the tmesmission

T Numiwer
E 5780 Addaprier — alr checking.
REH T9%1 Wrench — nil cooler pape. ;
{1-254TT) islackeming) oF [oague spanner [z
RH 7970 Retaimer — rear sprag
{1-21355)
I-21465-8 Removal Bilag tonl — case bash.
case bushmng.
RH 7794 Universal hardle. Soe provious dERCRpon.
[J-BORT)
J-21485-0 Adlapier ning — case bush Lhed for filmg the now case huskiog.
J-T1465-10 Sraking 100l — cnse bush.

1-214n5-15

Extension — cuse bush

Elsed for staking basshing en IFamminession cEsilg.
Lised faof fining rhe mew case bushdng.

T313




