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OVERDRIVE
GENERAL DESCRIPTION
Working principles
The Laycock-de-Normanville D type Overdrive gives an
increase in propeller shaft speed of 24·67%, that is, it
has a ratio of ·802: 1.
At the top of Fig. 1 the unit is shown in direct drive.
The cone clutch which is fixed to an extension ofthe sunwheel, is held to the rear by spring pressure so that the
inner friction band contacts the outside of the annulus.
This locks the gear train and the drive is transmitted
directly through the uni-directional clutch. Any overrun or reverse torque is taken by the cone clutch.

A

A.
B.

TO CYLINDERS
FROM PUMP
E.

C. FROM CYLINDERS
D. TO SUMP
OPERATING LEVER

Fig. 2. Operating valve

The hydraulic system (Fig. 2)
A cam, keyed to the gearbox mainshaft operates the
plunger of a pump which forces oil via its discharge valve
into the relief valve. This relief valve is used to keep the
line pressure constant. Oil from the relief valve is also
directed via drillings in the casing and input (gearbox)
shaft, to the planet wheels.
From the pump, oil under pressure is passed to the
operating cylinders via the operating valve, shown
diagrammatically in Fig. 2.
The lower illustration in Fig. 1 shows the unit in overdrive. The cone clutch is held forward by hydraulic
pressure, so that the outer friction band of the clutch is
locked to the stationary brake ring. As the cone clutch
is splined to the sun wheel, the sunwheel is also held
stationary.
A.
1.
2.
3.
-4.
5.

SPRING PRESSURE
INPUT SHAFT
CONE CLUTCH
UNI-DIRECTIONAL CLUTCH
OUTPUT SHAFT
SUN WHEEL

6.
7.
8.
9.
B.

PLANET CARRIER
PLANET WHEEL
ANNULUS
BRAKE RING
HYDRAULIC FF,ESSURE

Fig. 1. Diagrammatic sections

The planet carrier is driven by, and splined to, the input
shaft. The planet wheels are thus driven round the
stationary sunwheel, and in so doing rotate the annulus
and tail shaft at a speed greater than that of the input
shaft.
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1. INPUT SHAFT
2. PUMP CAM
3. OIL PUMP
PUMP VALVE
~.
5. PUMP INLET
6 . SUNWHEEL
7. UNI· DIREClIONAL CLUTCH
(SPLINED TO INPUT SHAfT)

8. SPIGOT BEARING
9. REAR BEARING
10. SPEEDOMETER PINION
11 . OUTPUT SHAFT
(INTEGRAL W ITH ANNULUS)
12. OIL SEAL
SUPPORT
BUSHES
13.
H . SPEEDOMETER WHEEL

FI,. 3. Sectional view of overdrive

15. ANNULUS
16. PLANET CARRIER
17. PLANET WHEEL
18. CONE CLUTCH
19. CLUTCH THRUST BEARING
20. CLUTCH SPRING
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When the overdrive control is operated the valve is
lifted. holding the ball off its seat against the plunger
spring. Oil then passes to the operating cylinders.
forcing the pistons forward.
When the overdrive control is moved to the disengaged
position. the spring-loaded plunger pushes the ball on to
the seat. and the valve falls away from the ball. Oil from
the cylinders then returns through the centre of the
valve to the sump.
Near the bottom of the valve is a small orifice. which
slows down the emptying of the cylinders. and provides
smooth re-engagement of direct drive.

Control of overdrive
The overdrive is actuated by a solenoid controlled by a
switch on the steering column. An isolator switch
situated in the top cover of the gearbox ensures that
overdrive can only be obtained in third or top gear.
Both these switches are connected to the operating coil
of a relay. and the solenoid is energised through the relay
contacts.
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When the unit is dismantled for any service work the
parts must be thoroughly cleaned. and kept covered
with an oily lintless cloth until reassembled. Similar care
must be taken when handling the hydraulic pistons.
valves. etc .• since scratches. nicks or bruises can cause
leakage and consequent failure on reassembly.
When positioning the vehicle for the removal of the
overdrive. care must be taken that the vehicle is NOT
brought to a halt by stalling in gear.
When transmitting torque in forward direct drive. the
rollers of the uni-directional clutch are forced towards
the crest of the facets on the inner member. If the
vehicle is brought to a halt by stalling in gear. these
rollers can lock in the drive position. thereby preventing
the removal of the overdrive unit.

To release hydraulic pressure
Before commencing any dismantling operations. it is
imperative that. with the engine stopped. ignition on.
and top gear engaged. the overdrive switch is operated
ten or twelve times to release the hydraulic pressure
from the system.

Lubrication and maintenance
The oil in the overdrive unit is common with that in the
synchromesh ge.arbox. and the level should be checked
at the gearbox. To drain the gearbox and overdrive
units. the gearbox and overdrive drain plugs must be
removed.
The overdrive drain plug is the one nearest the left side
of the un it. The pump valve plug in the centre. and the
relief valve plug on the right. are wired together. and
are not to be removed. unless attention to the valves is
required.
It is essential that only the approved lubricant be used
when refilling. Proprietary additives must not be used.
Trouble may be experienced if some types of extreme
pressure lubricants are used. because the planets act as a
centrifuge and separate the additives from_the oil.
The combined capacity of synchromesh gearbox and
overdrive is 4t pints (5·4 U.S. pints; 2·5 litres). If the
units have been drained. and refilled. the oil level must
be checked after the car has been run. since a certain
amount of oil will be retained in the hydraulic system.
It must be emphasised that any hydraulically controlled
transmission must have clean oil at all times. and great
care must be taken to avoid entry of dirt if any part of
the case is opened. This applies to adding oil to the
gearbox. and servicing the unit. Any dirt. even lint from
a cloth that finds its way into a valve. may cause serious
difficulty.

OPERATION AND ADJUSTMENT OF
CONTROLS
Reference to Figs. 4A and B shows that the relay can
only be energised from A3 when the isolator switch on
the gearbox top cover is closed and the overdrive
switch is moved to the overdrive position . From then
on, operation varies due to different circuit design, but
in both cases the isolator switch must permit selection
and maintenance of overdrive in third and top gears and
positively prevent selection in 1 st, 2nd and reverse
gears. If at anytime overdrive does not disengage the
car must not be "reversed". the penalty would be
serious damage to the overdrive unit.

To check operation of non-cancelling overdrive
switch
Switch on ignition, do not start engine.
Select 3rd or top gear.
Move overdrive selector switch to overdrive. As the
switch closes a distinct "click" should be heard as the
relay is energised.
LeaVing overdrive selected. move the gear lever to first
or second gear. As the lever enters the neutral gate the
isolator switch should open. This will be indicated by
another "click" from the relay as it is de-energised.
The isolator switch MUST be fully open when the gear
lever is in the 1 st/2nd gear plane. With 1 st or 2nd gear
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SOLENOID

To FUSE UNIT

A3

RELAY

I

\

- White

Yellow Green
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/~

GEARBOX
SWITCH

I

Q'II-

~

OVERDRIVE
SWITCH

814-2

Fig. 4A. Overdrive circuit diagram
Non-cancelling switch

and overdrive still selected, put a bias on gear lever
towards 3rd and top gear plane. The circuit MUST
remain dead. (NO " click").

Fig. 48. Overdrive circuit diagram
Self-can celling switch

then 2nd gear, in each case biased towards the 3rd/4th
plane, try and select overdrive. The circuit MUST
remain dead . (NO "click").

Road test to confirm that overdrive will engage and
remain engaged in 3rd and top gear when selected.
Also that overdrive cannot be selected in 1st or 2nd
gear.

Road tEst to confirm that overdrive will engage and
remain engaged in 3rd and top gear. when selected .
Also that overdrive cannot be selected in 1st or 2nd
gear.
When direct drive is selected, with the unit in overdrive, the circuit operates as follows. (See Fig. 4B).

To check operation of self-cancelling overdrive
switch

The overdrive switch (direct drive position) short
circuits the relay coil, so the contacts open and the
solenoid is de-energised.

Switch on ignition, do not start engine.
Select third or top gear.
Move overdrive selector switch to overdrive position
As the switch closes a distinct "click" should be heard as
the relay is energised. The selector lever will spring
back to the central position when released, but the relay
will remain energised via the second pair of contacts
within the relay, the circuit being C2 to contacts to C4
to W2 to relay coil to resistance to earth. (See Fig. 4B).
Move the gear lever to 1st or 2nd gear, as the gear lever
enters the neutral gate the isolator switch should open.
This will be indicated by another "click" from the relay
as it is de-energised.
The isolator switch must be fully open when the gear
lever is in the 1st/2nd plane. With the lever in 1st and

Solenoid adjustment
Remove the cover plate over the operating lever, this is

situ~ted on the right-hand side of the unit and is accessible
from under the car. Switch the ignition on, engage top
gear, and select overdrive on the switch. If the control is
operating correctly, a } If in. (4· 7 mm.) diameter rod can
be passed through the hole in the lever into the hole in
the overdrive casing. If the solenoid operates. but does
not move the setting lever far enough for the rod to be
inserted, the solenoid plunger must be adjusted. Adjustment is effected by first switching off the ignition, push
the plunger into the solenoid as far as it will go, hold the
plunger with a spanner by the flats provided, and with the
ik in. (4· 7 mm.) diameter rod in position, the adjusting
nut must just contact the fork.
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Ensure that when the control is operated by the switch.
the rod can be inserted.

By following the method given here. the clearance is
correct. without the need to take measurements.

Check that the solenoid current does not exceed 2
amperes. If the current is maintained in the order 15 to
17 amperes. it is an indication that the solenoid plunger
is not moving far enough to change from the operating
to the holding coil. and the plunger must be adjusted.
This is important as continued high amperage will cause
solenoid failure.

Finally. tighten the locknut (A) and secure by wire locking
to the relief valve plug (G). and replace the cover plate.

Isolator switch adjustment
Remove rubber cover from isolator switch and disconnect
leads.
Unscrew switch from gearbox top cover and remove
shims. Screw switch in and out of top cover to obtain
the desired sett ing. When the correct position is
obtained. measure with feelers. the gap between the
switch lead and the top cover face.
Insert shims to the thickness required and tighten the
switch.
The required shims are obtainable under Part No.
P.112542. To check the setting. carry out the test given
under the heading "To check operation of non-cancelling
self-cancelling overdrive switch"

TESTING OIL PRESSURE
Release the hydraulic pressure as previously described.

Fig. 5. Stop pad adjustment

Remove the operating valve plug. and fit in its place the
special adaptor V.L.e. L.188. comprising the adaptor.
hose and pressure gauge.
Jack up the rear wheels of the car. start the engine and
engage overdrive top gear. with the engine ticking over.

If the solenoid does not operate. check the electrical
circuits. circuit diagrams are given in Figs. 4A and 4B.
If. after checking. the solenoid still fails to operate.
replace the solenoid. reset the controls and re-test.

The pressure recorded on the gauge should be 480-500
Ibs. in 2 (33·75-35·15 kg.cm 2).

When the control is operating satisfactori.ly. release the
locknut (A). Fig. 5.

THE OPERATING VALVE (Fig. 2)

With the ~. in. (4· 7 mm .) diameter rod (B) in position.
and the adjusting nut (C) on the solenoid plunger (0)
touching the fork (E). screw in the stop pad (F) until the
inner face of the recess in the pad (F) makes contact with
the end of the solenoid plunger (0).

To gain access to the operating valve remove the rear
cover plate from the floor centre.
Release the hydraulic pressure as previously described.

Then screw the stop pad (F) back three full turns.

Remove valve plug. take out plunger and spring. and
remove the ball with a magnet.

When correctly set. the clearance between the end of
the solenoid plunger (0) and the Inner face of the recess
in the stop pad (F) should be ·150 in. (3·8 mm.).

The valve can be removed with a tapered piece of wood.
but care must be exercised to avoid damage to the
seating at the top ofthe valve.

1st re-issue
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THE PUMP VALVE (Fig 6)
Access to the pump valve is obtained through the centre
plug in the bottom of the main casing. (Fig. 7).

To dismantle
Release hydraulic pressure as previously described.
Remove the drain plug and drain off' oil.
Unscrew the valve cap and take out the spring and ball.
Ensure that the soft copper washer between the valve
cap and pump housing is nipped tightly to prevent oil
leakage.
Always renew the washer.
DO NOT FORGET TO REFILL GEARBOX WITH OIL
AND CHECK THE LEVEL AFTER RUNNING THE
CAR.

Fig. 6. Oil pump and valve

Near the bottom of the valve will be seen a ~mall hole
breaking through to the centre drilling. This is the jet
for restricting the exhaust of oil from the operating
cylinders. Make sure this jet is not blocked.
If the operating valve is satisfactory and the unit fails to
operate, check that the pump is functioning coO
rrectly.
DRAIN PLLJG

Jack up the rear wheels of the car, then with the engine
ticking over, and the valve plug removed, engage top
gear. Watch for oil being pumped into the chamber. If
the oil level Is correct but none appears in the chamber,
then the pump is not functioning.
Check the relief valve and the pump valve.

PUMP VALVE PLUG

-1iJ~i~~~~'~

RELIEF VALVE PLUG

Fig. 7. Drain and valve plugs

THE RELIEF VALVE
Access to the relief valve is gained through a plug in the
bottom of the main casing (see Fig. 7).

GEARBOX AND OVERDRIVE UNITS

To dismantle

To remove

Release the hydraulic pressure as previously described.
Remove the drain plug and drain off oil.
Remove the valve plug. This will release the valve spring
and plunger.
Remove the valve body.
Inspect the "0" ring spring and plunger, etc., for damage.
The plunger should be a sliding fit In the valve body.

To remove gearbox and overdrive units as an assembly,
proceed as detailed in "GEARBOX-To remove , Section
E (Gearbox)."
The unit is split at the adaptor plate, which is attached to
the gearbox by eight i's in. (7·9 mm.) studs. The overdrive unit can be drawn off the mainshaft, leaving the
adaptor plate in position on the gearbox.

1st re·issue
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OVERDRIVE UNIT

For cars fitted with console

To remove
separate assembly.

Unscrew the gear lever knob. Remove screw securing
the console panel at the rear and lift the panel , disengaging the two locating pegs at the front.

If it is necessary to remove the overdrive unit only from
the car, proceed as follows:-

Disconnect the wires at the Lucar connections behind
the SWitches. (Note the wire colour and pOSition).

The overdrive unit can be removed from the car as a

Place the car on a lift or over a pit.
Release the hydraulic pressure as previously described.
Drain the oil from the unit.
Remove the propeller shaft rear coupling nuts, push the
shaft forward slightly to clear the differential flange, and
remove the shaft rearwards and downwards.

Remove the four nuts securing the console body and
disconnect the two heater hoses.
Remove the console body.

All models

Remove the speedometer drive.
Disconnect the wire to the solenoid (snap connector at
solenoid).
Remove rear cover from gearbox tunnel.

Remove the eight nuts securing the overdrive to the
adaptor plate.
The unit can be withdrawn rearwards off the mainshaft.

Fig. 8. Overdrive ready (or fitting to gearbox

ROOTES MANUAL WSM.14S
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Fig. 9. Exploded view

1. JOINT- O VERDRIVE T O GEARBOX ADAPTOR
2 . FRONT CASING
3. STUD - OVERDRIVE TO GEARBOX ADAPTOR
~.

STUD- FRONT CASING TO BRAKE RING AND
REAR CASING

5. STUD- FRONT CASiNG TO BRAKE RING AND
REAR CASING
6 . OPERATING LEVER ASSEMBLY
7 . SEATING RING - O PERATING SHAFT
8 . PLUG
9. DRAIN PLUG
10. DRAIN PLUG WASH ER
11 . OPERATING PISTON
12. PISTON RING ( RUBBE R)
13 . PUMP BODY
14. PLUNGER
15. PLUNGER SPRING
16. VALVE BODY
17. BALL
} PUMP OPERATING
18. SPRING
19. PUMP BODY RETA IN !NG SCREW
20. COVER PLUG
}
PUMP
21. COVER PLUG WASHER
22. OPERATING VALVE

23 .

BALL
}
H . PLUNGER

25 .
26.
27.
2B.
29.
31.

32.
33 .

34.

SPRING
O PERATING VALVE
PLUG
WASHER
RELIEF VALVE BODY
RUBBER RING ~
PLUNGE R
RE LI EF VALVE
SPRING

~~fH ER

J

35.

of overdrive

FILTER

36. RUBBER JOINT- FILTER
37. FILTER COVER PLATE
38. FILTER COVER PLATE GASKET
39. SET-SCREW SECURING FILTER COVER PLATE
40. WASHER
41 . SOLENOID AND JOINT TO CASING
42. SET-SCREW-SOLENOID TO CASING
43. WASHER
44. NUT-SOLENOID TO VALVE LEVER
45 . STOP PAD}SOLENOID AND VALVE
46 . LOCKNUT LEVER ADJUSTMENT
47. VALVE LEVER COVER
48. BEARING HOUSING
49.
PIN
}
50. SPRING
51 . BEARING
CLUTCH RELEASE
52. CIRCLIP
53. RETAINER PLATE

54.

SNAP RING

}

55. BRIDGE PLATE
CLUTCH RELEASE
56. TAB WASHER
57. NUT
58. CLUTCH CONE
59. SUN WHEEL
60. BRAKE RING
61 . PLANET CARRIER WITH WHEELS
62. RATCHET
}
63 . ROLLERS
FREE WHEEL
64. ROLLER CAGE
65 . CIRCLIP
66. THRUST WASHER
67. RETAINING PLATE
68. CIRCLIP
69. ANNULUS

70.
71.

MAINSHAFT BEARING
REAR CASING

72. STUD-REAR CASING TO REAR COVER
73. STU D·-REAR CASING TO REAR COVER
74. REAR BEARING
75. CIRCLIP
76. SHIM
77. SPEEDOMETER WHEEL
73. LOCKNUT
79. TABWASHER

eo.

81.
82.
8~ .

84.
85.
86 .
87.
88.
89.
95.

REAR COVER
BUSH
THRUST BUTTON, SPEEDOMETER PINION
REAR OIL SEAL
CIRCLIP
SPEEDOMETER PINION
BEARING
OIL SEAL
LOCKING SCREW
WASHER
GEARBOX ADAPTOR

Istre-issue
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To -refit
Before the overdrive Is fitted to the gearbox, the splines
of the planet carrier and unl-directlonal clutch must be
In line.
Turn the bottom set of splines anti-clockwise Into alignment using a long screwdriver.
Turn the gearbox malnshaft until the highest point on
the lobe of the pump cam faces upwards. The lowest
point will then coincide with the overdrive pump
plunger (Fig. 8, inset).
The two splines and the pump cam will now be lined up
correctly, and it is most important that neither the gearbox mainshaft, nor the overdrive coupling driver is
turned until the unit Is fitted to the gearbox.
The edge of the pump cam, facing the overdrive unit is
chamfered to enable the pump plunger to "ride" on to
the cam as the overdrive and adaptor flanges come
together.

Fig. 11. Cone clutch and sunwheel details

Remove the operating valve as described under the
heading "The Operating Valve".
This will allow air to enter the cylinders of the operating
pistons and facilitate removal of these pistons.

To dismantle
Assuming that the adaptor plate has been retained on
the gearbox as previously described, dismantle the overdrive In the following order, front end uppermost: BRAKE
RING

o

OPERATING
VALVE

FRONT
CASING

ADAPTOR
PLATE

To remove the oil pump (rarely necessary) unscrew the
valve seat In the valve orifice using V.L.C. key L.213A.
Remove the body retaining screw. Screw V.L.C. Tool
L183A and L183A-2 Into the pump body and withdraw
the body. This will release the plunger and spring.
Remove the cover over operating lever.

REAR
CASING

Remove the two screws securing solenoid to caSing, ease
plunger out of operating lever yoke and remove solenoid.
Release the lockwashers securing the four nuts retaining
the operating piston bridge pieces.
Remove the nuts, lockwashers and bridge pieces and
withdraw the operating pistons by gripping their spigots
With pliers.
Loosen and remove progressively the eight nuts around
the centre flange of the casing. This will gradually
release the four clutch springs. Remove front half of
8378 casing complete with brake ring. Withdraw the four
clutch springs from their pegs on the thrust plate.

REAR
COVER

SOLENOID

Fig. fO. Side view

of unit

COVER PLATE
(REMOVE TO
ADJUST)

The brake ring Is spigoted into each half and will normally
come away with the front half of the casing. A few light
taps With a mallet around its flange will remove the ring
from the rear caSing.

ROOTES MANUAL WSM.145
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Lift out the clutch sliding member complete with the
th rust beari ng and su nwheel. Ifthe cone cI utch sticks in
the brake ring, a light tap with a mallet on the rear end
of the casing will free it.
Remove the sunwheel from the sliding cone clutch
member, by withdrawing the sunwheel circlip from the
forward end of the sunwheel hub.
Remove the thrust bearing and the thrust plate by withdrawing the large circlip and pressing out the cone clutch
hub from the thrust plate and bearing.
Remove bearing from thrust plate assembly.
Remove planet carrier assembly.

Inspection
When the unit is dismantled. thoroughly clean every item
and inspect.
New part dimensions are given at the end ofthis section,
but are only provided as a gUide. Check all casings for
cracks or damage.
Examine the cylinder bores for scores or wear. Check
for leaks at the plugged ends of passages. Examine the
clutch sliding member assembly.
Check that the clutch linings are not burnt or worn.

It may be necessary to remove the roller clutch:Remove circlip and brass locating ring from the recess in
front of the clutch.
Place fitting ring V.L.e. Tool No. L.178 centrally ~ver the
front of the annulus and lift the inner member of the
uni-directional clutch into it. This will ensure that the
rollers are not displaced.
Remove the fitting ring and place the parts into a suitable container.
Remove the spring ring located between the hub and the
cage.
Remove the bronze thrust washer fitted between the
clutch inner member and the front face ofthe annulus.

Check the bolts locating the clutch springs and bridge
pieces for distortion. Check all bearings for wear, pitting
and flat spots on the balls.
Check all gear teeth for wear or damage.
Check the sunwheel bush. If worn, the complete gear
will have to be replaced since it is not possible to replace
the bush, as it has to be bored to the pitch line of the
teeth.
Inspect the face of the sunwheel thrust ring. Replace
only if deeply scored, as it is only subject to sunwheel
rotation, while the overdrive is actually being engaged.

A caged needle roller bearing is fitted in the annulus
centre spigot. Remove hydraulically using V.L.e. Tool
No. L.209 and thick grease.

Examine the uni-directional clutch for chipped rollers
and see that the inner and outer members are free from
damage. Ensure that the spring is free from distortion.

Remove the speedo drive pinion and bush, located by one
dowel screw.

Check the tailshaft splines for wear or damage.

Remove the rear oil seal (if necessary) using V.L.e. Tool
No. 7657 and L.204B.
To remove the annulus, first remove tailshaft casing,
remove the circlip around rear ball bearing and remove
annulus and bearing by driving out forwards.

See that all oil holes are open and clean.
Inspect the oil pump for wear on the pump plunger and
roller pin. Ensure the plunger spring is not distorted .
Inspect the valve seat and ball for wear or damage.

To remove rear bearing disengage lockwasher, remove
ring nut securing speedo drive gear and rear bearing with
V.L.e. Tool No. L211, and remove the gear.
Using V.L.e. Tool No. L.187 and RG,4221 B, draw off the
bearing.

Check the operating valve for distortion or damage and
ensure that it slides easily in the bore in the front casing.
Inspect the relief valve body, "0" ring and plunger.

1st re-issue
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Reassembling the unit
Fit rear bearing, circlip groove uppermost, ever the output shaft, driving the bearing into position against the
locating shoulder behind the annulus, using V.L.e. Tool
No. L.186.

Engage the slots in the inner member with the tongues
on the roller cage and see that the spring rotates the
cage to urge the rollers up the ramps of the inner
member. The cage is spring-loaded anti-clockwise when
viewed from the front.

Fit speedo gear, lockwasher and nut.
Fit the annulus assembly into the rear casing and fit the
circlip into the bearing outer track.
Ensure that the rear bearing circlip is located against the
rear face of the casing.
'
The rear bearing i~ located at the rear tnd by the tailshaft cover, and a shim is inserted into the recess of the
cover to ensure that the bearing is trapped.

Fig. 13. Assembling roller clutch

Place this assembly front end downwards, into the fitting
ring, V.L.e. L.178, and fit the ro!lers through the slots in
the tool, turning the clutch clockwise.
Replace the thrust washer and uni-directional clutch
inner member, complete with rollers, cage and spring
into the outer member. using V.L.e. L.178 , to enter the
rollers into the outer member.
Fig. 12. Rear cOI'er and bearing shims

If a new bearing is fitted, it will be necessary to as'sess the
thickness of shims reqUired.
Place two or more shims into the rear coyer recess and
offer up the rear cover to the casing, with the bearing
and circlip installed.
Measure with feeler gauges the amount of gap bEtween
the cover and the casing.
Remove the cover, measure the thickness of shims
inserted and subtract the width of the gap from the thickness of the shims. This will give the actual shimming
reqUired.
Fit the rear cover to the casing and insert the sptedo
drive bush and pinion.
If the spigot roller beari ng in the centre or tht an n u Ius is
to be replaced, use V.L.e. Tool No. L.209 to insert
bearing.
Assemb!e the spring into the roller cage of the unidirectional clutch.
Fit the inner member into the cage and engage it on the
other end of the spring.

Fit the brass protector ring into the groove in front of
the roller clutch assembly. Fit circlip into recess to hold
the brass ring in position.
Position the gears in the planet carrier. Rotate the planet
gears until the etched lines on the gears and carrier
coincide. It is imperative that this is done accurately.
The pop marks on the gears are datum marks and must be
ignored for the purposes of assembly. Insert the sun
wheel and re-check the etched lines for alignment.
Position the assembly within the annulus ;:.nd remove
the sunwheel.
Pass the sunwheel splines into the open ends of the cone
clutch member, and fit the smaller circlip at the forward
end of the sunwheel.
Fit the clutch bearing into the thrust plate, and drive
home using a brass drift, fit the four bolts of the thrust
ring, and then fit the clutch bearing assembly into the
forward end ofthe cone clutch hub, securing the assembly
with the large circiip on the hub.
Fit the clutch assembly complete with sunwheel into the
casing engaging the sun and planet wheels.
Fit the spacer plate over the bolts of the thrust ring
bearing assembly and fit the four springs. Fit the front
casi ng with the brake ri ng (large end of the taper towards
the rear casing).
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Coat the fro nt and rear faces of the brake ring with
jointing compound.
Carefully posit ion the brake ring on the front casing
studs, then positio n rear casing.
The clutch spring pressure will now be felt as the two
halves of the cas ing go together and it will be necessary
to push the front half towards the rear half in order to
start the nuts on the studs.
When all the nuts are well started, tighten up evenly and
diagonally.
Ensure that the two halves of the casing go together easily
and check that t he cl utch spring bolts are not binding in
the holes.

Fit the operating valve assembly, ensuring that the lower
operating plunger engages with the cam on the operating
shaft.
Ifthe pump body has been removed, insert the small end
into the middle plug orifice in the bottom of the casing.
with the oil in1et port in the annulus groove of the body
facing the matching port in the main casing. Insert the
pump plunger and spring from above.
Gently tap the body into position, using the stem of
V.L.e. Tool No. L.183A-2. until the groove lines up with
the grub screw hole at the bottom of the casing front
face . Fit the grub screW and tighten.
Fit pump valve seat, ball and spring. Fit cap and washer.

Fit the two o peratin g pistons , carefully easing the " 0"
rings into the cylinder bores.

Fit the relief valve assembly and plug into the right-hand
bottom position in the casing.

The centre spigots of t he pistons face the front of the
unit.

Fit and secure filter side cover plate.

Fit the two bridge pieces, nuts and lockwashers.

Do not yet fit the operating lever cover plate, as it will
be necessary to ad just the lever after fitti ng the unit to the
car (see page 4).

Fit the solenoid plunger to the operating lever arm before
installing the operating valve and spring; then fit the
solenoid.

Refit the unit to the gearbox.

1st re-issue
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FAULT FINDING CHART

Overdrive does not
engage

Always check and test solenoid first.
Control mechanism out of adjustment.
Insufficient oil In gearbox.
Insufficient hydraulic pressure due to leaks or faulty relief valve-Test pressure.
Leaking operating valve due to foreign matter on ball valve seat or broken valve
spring.
Leaking pump non-return valve due to fore ign matter on ball seat or broken valve
spring.
Pump not working due to choked filter, or broken pump spring.
Damaged gears, bearings or moving parts with in the unit, requiring removal and
inspection of the assembly.

Overdrive does not
rel ease

THIS CALLS FOR IMMEDIATE ATTENTION. DO NOT REVERSE, AS
SELECTION OF REVERSE IN OVERDRIVE CAN CAUSE EXTENSIVE DAMAGE.
Fault in electrical circuit.
Control mechanism out of adjustment.
Blocked restrictor jet In valve.
Sticking clutch . .
Incorrect adjustment of solenoid stop.
Damaged parts Within the unit requiring removal and inspection of the assembly.

Clutch slip in overdrive

Insufficient oil In gearbox.
Control mechanism out of adjustment.
Insufficient hydraulic pressure due to leaks, or foreign matter in valves.
Worn or carbonised clutch linings.

Clutch slip in reverse or
free-wheel condition on
over-run

Control mechanism out of adjustment.
Worn or carbonlsed clutch linings.
Blocked restrictor jet in valve.
Insufficient pressure on clutch due to broken clutch springs.
Incorrect adjustment of solenoid stop.
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OVERDRIVE UNIT-DIMENSIONS AND TOLERANCES

Parts and Description

Clearance New

Dimensions New

Pump
Plunger diamete r

i

Bore fo r plunger in pump body

~

in.- · 0004
-·0008
in. + ·0008
-·0002

in .
in.
in.
in.

Plunger spring fitted load at top of
stroke . ..
9 Ibs. 7t OIS.
Valve spring load
3·15 Ibs. at l'i- in. long
Pin for roller
J- in. ± ·00025in.
Bore for pin in bush
{ in. + ·002 in.
+· 001 in.
Outside diameter of bush
~ in.- · 0014 in .
-· 0005 in.
Inside diameter of roller
~ in .+· OOO9 in.
-·0000 in.
Valve spring load
191bs. at · 70 in. long

r 9· 525- ·010 mm . ")

J

I

- · 020 mm.
9 · 525 + ·020 mm.l
-·005 mm. J

~

l

+ ·0016 in. (+ · 040 mm.)
+· 0002 in. (+· 005 mm.)

(4·287 kgs .)
(1 · 428 kgs. at 14·29 mm.)
(6·350 ± · 006 mm.)
+ ·00225 in. (+ ·056 mm.)
6·350 - ·050 mm. ")
+ · 00075 in . (+ · 020 mm.)
+ ·025 mm.
9·525-·035 mm ~
I
-· 012 mm.. ~
9·525 + ·023 mm.
- ·000 mm.
( · 086 kgs. at 17·78 mm .)

I

r

t

J

Gearbox Mainshaft
Shaft diameter at sunwheel bush .. .
Sunwheel bush internal
Shaft diameter at rear steady

Torri ngton bcari ng ...

-* in. -· 001

in .
-·-002 in .
· 877 in.
·878 in.
,\- in. + ·0000 in.
- ·0005 in .
B.97

r

22 ·225 - . 025
L
-· 050
(22·276 mm.)
(22·301 mm.)
14.288+ .000
-· 013

r

l

m m.
mm.

'"

A

in. ± ·0005 in . dia.

mm·l
mm. J

(22 ·225 ± ·013 mm .)

Miscellaneous
Clutch movement, ·050 in. nominal
(1·7mm.)fromdirecttooverdrive
Clutch spring free length ...
Pump plunger spring free length ...
Relief valve spring free length

1 · 667 in.
2 in.
1·182 in.

(42·342 mm.)
(51 mm.)
(30·02 mm .)

J
+ · 005 in. (+ ·127 mm.)
+ ·003 in. (+ ·003 mm.)

Piston Bores
Operating piston bore

l
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GEARBOX
GENERAL DESCRIPTION

A gearbox having four forward speeds and a reverse is
fitted, having synchromesh on all forward gears.
Internally bushed helical gears in constant mesh are used
for 1st, 2nd and 3rd gears, while the 4th speed is by
direct drive through the primary and mainshafts.
Spur gears are employed for reverse, and these gears are
of the sliding mesh type.

OPERATION

The drive from the engine is taken by the primary shaft,
which is splined at its forward end to mate with the
clutch d riven plate.
The layshaft cluster gear is driven by helical gears in
constant mesh with the primary shaft.

Due to the design width of the shifting plates recess (D)
in the baulk ring, the teeth on the baulk ring are now
out of register with those on the sliding sleeve by half a
tooth width, so that the chamfered faces (C) of the teeth
of the baulk ring and the sliding sleeve bear upon each
other.
As the baulk ring is in contact with the gear cone and the
sliding sleeve, the force exerted by the driver on the
gear lever is pressing the baulk ring against the gear cone.
Friction between the two mating surfaces will eventually
cause them to rotate at the same speed.
The baulk ring is then free of frictional drag, and the
chamfered teeth on the sliding sleeve acting on the
chamfered teeth of the baulk ring move it out of the way,
thus allowing unrestricted movement of the sliding
sleeve into engagement with the selected gear dog
teeth, and locking the drive positively into the selected
gear.

With the gears in the neutral position, the primary
shaft, layshaft cluster and gears rotate freely, 1st, 2nd
and 3rd gears also being free to rotate on the mainshaft.
Drive will be engaged by positively connecting the
selected gear to the mainshaft.
This is achieved for all forward gears by means of the
sliding sleeves and the synchro hubs splined to the mainshaft.
Reverse gear is obtained by sliding the reverse idler gear
along the reverse shaft into mesh with both the layshaft
cluster gear, and the reverse gear incorporated with the
sliding sleeve on the 3rdJ4th synchro hub.

ACTION (Synchromesh)

To ensure a smooth and quiet gear change, the synchromesh action operates on all the forward gears as follows:Engaging gear from the neutral position, initial movement of the gear lever moves the sliding sleeve (F),
pushing the shifting plate (E) and the baulk ring (B) in
the direction of the gear (A), which is about to drive.
The baulk ring engages with the cone on the gear, and
the difference in speeds between the gear and the baulk
ring, causes the baulk ring to be dragged round until it is
constrained by the shifting plates (E).

Fig. 1. Synchromesh oct;on
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Fi,. 3. E.xploded view

1. GEAI\BOX CASING
2. REAR COVER ASSEMBLY

of reorbox
• . MAINSHAFT (STANDARD)
9.

MAINSHAFT (OVEII.DRIVE)

3. SPEEDO DRIVE GEAR

10. FRONT COVER ASSEMBLY

4. LAYSHAFT CLUSTER ASSEMBLY

11.

I'II.IMAII.Y SHAFT (STEMWHEEL)

S. 1st/2nd GEAR MAINSHAFT ASSEMBLIES

12.

II.EVERSE IDLER ASSEMBLY

6.

13.

II.EAII. MOUNTING ASSEMBLY

SELECTOR SHAFTS AND FORKS

7. 3rd/4th AND REVERSE MAINSHAFT ASSEMBLIES

ROOTES MANUAL WSM.14S
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GEARBOX ASSEMBLY

Other models

To remove

Slide the grommet up the gear lever.

For cars fitted with Automatic Gearbox see Rootes Workshop
Manual WSM.139.

Remove the four setscrews securing the spring retaining
cap to the top cover casing.

For cars fitted with Overdrive, see Overdrive section.

Withdraw gear lever through the hole in the transmission
tunnel.

Place the car on a lift or pit, and drain the radiator and
gearbox.
Unfasten the clip securing the top hose to the radiator
and disconnect the hose.

All models

Disconnect battery.

Unbolt the hydraulic clutch slave cylinder and move to
one side; it is not necessary to disconnect the pipe.

Disconnect petrol pipe at the pump inlet union.

Disconnect starter cable and remove the starter motor.

Remove air cleaner(s) and coil.

Lower the rear of the engine with jack.

Disconnect oil gauge pipe at the engine.

Remove the nuts and bolts securing the bell-housing,
and remove gearbox and bell-housing unit rearwards
and downwards.

Disconnect accelerator control and choke linkage.
Disconnect exhaust flange from manifold.
Remove clamp and bracket from exhaust down pipe.

To refit

-Remove propeller shaft rear coupling nuts, disconnect
and remove shaft rearwards off gearbox spline.

Reverse the preceding instructions.

Place a jack with suitable wood packing under the rear
of the slimp. jack up the rear of the engine sufficiently to
remove the bolts retaining the engine rear mounting
bracket to the frame.

Refill gearbox and check oil level.

For cars fitted witil Overdrive, see Overdrive section
Check operation of the gearbox and associated linkage.

Remove the bolts_from the rubber mountings.
Check operation of overdrive if fitted.
Disconnect the speedometer cable.
Do not tilt the gearbox when removing or refitting, as a
great strain is imposed on the driven plate.

For cars with console
Unscrew gearlever knob, remove screw securing the
console panel at the rear and lift the panel, disengaging
the two locating pegs at the front.
Disconnect the wires at the connections behind the
SWitches, and take note ofthe wire colours and positions.

TOP COVER

Cars with column change

To remove

Disconnect rod from external change speed lever on
gearbox.

Remove gearbox cover bolts and lift off top cover and oil
shield.

Remove centre floor cover plate and disconnect selector
cable trunnion.

To refit

Remove selector cable complete to avoid kinking.

See "Gearbox-To rebuild".
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To dismantle (Column change) (Fig. 4)

Tap out pin (5).

Unscrew nut and remove cotter and washer securing
external change speed lever (7). Unscrew nut and remove
clamp securing safety latch (11). Release lockwasher and
remove setscrew (9) securing internal change speed
lever (8).

Push out safety latch (10) and lever into the cover.

Drive out locating pin (5).
Push out change speed lever shaft (4). This will release
the ball and spring (6) into the bore in the cover.
Ensure that these are not lost.
Do not dismantle the screwed thimble (6) and the locknut; these are preset during manufacture and require no
adjustment.

To reassemble (Column change) (Fig. 4)
Reassembling is a reversal of the procedure given previously. but care must be taken tightening the bolt (9)
securing the internal change speed lever. to ensure that
the bolt is not overtightened. and the change speed lever
is free on the ·shaft.
The lockwasher must be securely fixed round the flats of
the bolt head.
Reassembly of the detent ball and spring (6) must be
made through the shaft bore in the cover.
After replacing the locating pins (5). peen over both ends
of the holes. using a suitable punch.

6

To dismantle (Floor change)
Remove the tWo screws securing the reverse bias spring
retainer and remove the retainer. bias spring and plunger.
Remove the screws securing the closing plate and remove
the plate.
Detach the lock wire and remove the selector lever
locking screw.
Slide the shaft out th rough the rear of the casing. this will
release the damper pad and spring. Make sure these are
not lost.
The safety latch. selector lever and washers will have
become detached and may be removed.

3
The change speed shaft bushes may be renewed if
necessary. New bushes must be pressed into the cover
in the same position as the original.
Fig. 4. Top cover: Column change
1. TOP COVER
2. SPLASH PLATE

>.
~.

5.
6.
7.
8.
9.
10.
11.
12.
13.

H.

To reassemble (Floor change)

G"SKHS
CHANGE SPEED LEVER SHAFT
LOCATING PINS
DETENT BALL HOLDER ASSEMBLY
CHANGE SPEED LEVER (EXTERNAL)
CHANGE SPEED LEVER (INTERNAL)
BOLT AND LOCKWASHER (LEVER TO SHAFT)
SELECTOR SAFETY LATCH
HOOK BOLT
LEVE.R. SAFETY LATCH
ABUTMENT. SELECTOR CABLE
PLUG. REVERSE LIGHT AND OVERDRIVE SWITCH HOLES

Reassembly is a reversal of the above. Ensure that all
washers are assembled in their correct positions.
Depress the damper pad and spring in the bore in the
casing. and insert the shaft from the rear.
The selector lever locking screw must be secured by wire.
which must be looped round the lever.
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CLUTCH BELL-HOUSING
To remove and refit
Remove gearbox and bell-housing from the car as previously described.
Remove the two clips securing the clutch release bearing, and remove the bearing assembly. (See Section D,
Fig. 3).
Remove the bolts and washers securing the withdrawal
lever assembly and extract from the bell-housing.
Remove bolts and washers securing the bell-housing to
the gearbox and remove.
Refitting is a reversal of the above instructions.

For cars fitted with Automatic Gearboxes. See Rootes Workshop Manual WSM .139.

REAR COVER
To remove
Remove the two setscrews securing the speedometer
pinion adaptor, and withdraw the adaptor.
Remove speedometer pinion and housing.
Remove the bolts and washers securing the rear cover
and support bracket to the casing and remove the cover.
Remove paper joint and clean up faces.
Refitting is a reversal of the above procedure.

The dummy shafts referred to have the following
dimenslons:One shaft:

4· 95 In. long X -& in. diameter
(12·57 cm. x11·11 mm.)

Two shafts: 2·90 in. longx-& in. diameter
, (7 ·36 cm. x11·11 mm.)
The longer shaft is for use on the 1st/2nd selector shaft.

Checking selector axial loading
The checking of the axial load necessary to move the
selector groove across the ball in the 1st/2nd, 3rd/4th
and reverse selector forks must be carried out as
follows :Secure the selector fork In a vice, using soft metal jaws.
Insert the original shims. selector spring and ball.
Insert the selector shaft into the fork, depressing the
ball with a suitable punch.
Attach a spring balance to the end of the selector shaft
by means of a hand vice, or Churchill Tool RG.62.
Pull the selector shaft groove across the ball, by pulling
on the spring balance, and take a reading of the load
required to achieve this.
The correct loading figures are as follows:1st/2nd and 3rd/4th selectors: 25/35 Ibs.
(11 ·3/15·8 kgs.)
Reverse selector:

Use jointing compound on all mating faces.

40/45Ibs.
(18·0/20· 4 kgs.)

These loadings are critical and must be set within the
given limits.

SELECTOR SHAFTS AND FORKS

Adjust the axial load to the correct figure by the addition
or removal of shims.

To remove
It is imperative that the selector shafts are removed
rearwards only.
Remove top cover, overdrive if fitted, or rear cover.
Using one of the dummy shafts, tap out the reverse
selector shaft.
Allow the dummy shafts to remain in the bores of the
selector forks to retain the detent balls and springs.
Using the remainder of the dummy shafts, tap out the
1st/2nd. and 3rd/4th selector shafts, taking care not to
damage the distance piece fitt~d to the 3rd/4th selector
shaft.
lift out the three selector forks.

Fl •• 5. Checking axial loading

of selector shaft and fork
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As it will be necessary to separate the selector shaft
from the fork for reassembly to the gearbox. retain the
adjusted ball and spring with the dummy selector shafts
as used in dismantling.
Inspect the selector shafts for wear. particularly at the
ball indent grooves.
Check the selector forks for wear on the prongs. also the
engagement slot for the gearchange lever.
Inspect the steel balls for pitting. wear or flat spots.

To refit (See "Gearbox-To rebuild")
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To dismantle
Remove the circlip securing the bearing to the front
cover. using V.L.e. circlip pliers 7066.
Press the stemwheel assembly complete with bearing.
out of the front cover. (See Fig. 6).
Remove the circlip securing the bearing and abutment
washer to the stemwheel. using V.L.C. pliers 7066
("C" points).
Press the bearing off the stemwheel. (See Fig. 7).
Remove the bearing shield.

FRONT COVER AND PRIMARY SHAFT

Remove the oil seal which is a press fit in the cover.

The front cover assembly can only be withdrawn after
the layshaft cluster has been lowered to the bottom of
the casing.

To remove
Remove top and rear covers, or overdrive. and selectors
a$ previously described.
Remove the four setscrews from the front cover.
Remove setscrew 's ecuring lockplate and remove lockplate.
Displace layshaft spindle by entering the dummy layshaft
spindle from the front, pushing the layshaft spindle rearwards.
Remove the layshaft spindle, and allow the layshaft
cluster to be lowered to the bottom of the box with the
dummy spindle.
Wi~hdraw

the front cover and primary shaft from the

casing.
Do not lose any of the 23 needle rollers in the spigot
shaft bearing, or the spacer washer.
Mark the 4th speed baulk ring and hub, to enable the
baulk ring to be replaced In the same position, then
remove the ring to avoid damage.

To refit (See "Gearbox-To rebuild")

Fig. 6. PreSSing stemwheel out of cover
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MAl NSHAFT ASSEMBLY
To remove
Remove top cover, overdrive or rear cover, front cover
assembly and selectors as previously described.
Remove circlips securing speedo drive wheel, and remove
wheel and key (pump drive cam on overdrive models).
Lock mainshaft by engaging two gears at once.
Remove the nut on the mainshaft securing the rear
bearing, and reselect neutral.
Support the mainshaft at its forward end, and using a
mallet, drive it forward until free of the rear bearing
(See Fig. 8).

5698 '

Retain the 1 st speed gear and bush in the casing by hand,
and withdraw the rest of the assembly out through the
front of the casing.

Fig. 7. Pressing bearing off stemwheel

Be sure to mark all baulk rings to enable them to be
replaced in their correct positions relative to their hubs
and gears.

To examine and reassemble
Reassembly is a reversal of the preceding instructions
with particular attention to the following points:The circlip securing the bearing to the stemwheel must
always be renewed.
A pre-determined amount of endfloat is provided for,
and is controlled by the bearing, which has a "four-spot"
classification, denoted by four faint rings on the face of
the bearing outer race.
Check the spigot which registers in the crankshaft pilot
bearing, and the counterbore which houses the needle
rollers, for pitting or wear.
Insert the primary shaft into a new clutch driven plate,

Q.t;\<!

c.1:\~d<. (<l{" bQ.c.l<.l~1:\

<It;\ t.1:\~ ~~lln~~.

Examine the cover for damage or burrs on the mating
face.
Renew the oil seal.
Examine the needle rollers for wear or pitting. If any
one roller shows signs of either condition, the complete
set of rollers must be renewed.

Fig. 8. Driving out mainshart
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To dismantle
Place mainshaft assembly on the base of a press tailshaft
upwards , and fit suitable "V" blocks round the 3rd
speed gear, under the 2nd speed gear to provide support
for the withdrawal of the 1st/2nd synchro hub from the
mainshaft (see Fig. 9).
It may be necessary to remove the sliding sleeve of the
3rd(4th synchro hub, in order to allow the blocks to
obtain sufficient purchase on the 2nd speed gear.
Press the mainshaft out of the hub as shown in Fig. 9.

Fig. 10. Removing 3rd/4th synchro hub

To reassemble
Reassembly of the mainshaft is a reversal of the preceding
instructions with particular attention to the following
pOints:BOTH synchro hubs MUST be pressed on to the mainshaft (see Figs 11 and 12).

Fig. 9. Removing 1st/2 nd synchro hub

Remove the mainshaft from the press, place in a vice
protected by soft jaws, and remove the front nut.
Replace the mainshaft in the press tailshaft downwa rds,
place a support beneath the 3rd speed gear, and press the
mainshaft out of the 3rd/4th synchro hub as shown in
Fig. 10.
Do not forget to mark all baulk rings for reassembly.

Fig. 11. Pressing on 3rdf4th synchro hub
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Ensure before operating the press that the baulk rings
are correctly located in the synchro hubs.
Make sure the front nut on the mainshaft is tightened to
the torque figure given in "General Data".
For ease of installation. try the fit of the 1st speed bush
on the mainshaft before fitting to the box .
If the bush is tighter than can be fitted with the fingers.
the shaft may be eased by the careful use of Diamond
tape on the surface of the shaft.

To refit (See "Gearbox-To rebuild")

Fig. 13. Synchro hub assembly

A corresponding blue marking should show on the tops
of all the grooves in the ring.
Check the fit of each sliding sleeve on the hub . The
sleeve should slide freely. but in no way tilt on the
splines.
Check the condition of the chamfers on the sli.ding sleeve
inte r nal teeth (Fig. 1). Each face should be flat and free
from burrs.
Check also the position of the shifting plate grooves .
They should be central on the sliding sleeve internal
teeth.
See that the gear wheel dog teeth do not foul the roots
of the sl iding sleeve teeth. If contact is made. the tops of
the teeth should be carefully stoned until a clearance is
obtained.
Fig. 12. Pressing on 1st/2nd synchro hub

SYNCHRO HUBS
To dismantle
Remove the sliding sleeve. detach the shifting plates.
and lift the two circlips out of the hub.
This procedure applies to both hubs.

To examine
Examine the baulk rings for symmetry of the dog teeth
above the shifting plate slots. Renew if visibly offset.
Check the baulk rings for concentricity by "blueing"
the corresponding gear cone and rotating the baulk ring
on the cone.

Check that the surface of the synchro cone is free from
glazing or ridging.
See that in each set of shifting plates. all three are the
same length and have an Identical top profile.
Replace any shifting plate circlips that are weak. or
show signs of wear at the contact faces with the shifting
plates.
Check the mainshaft for wear at the spigot. the splines.
the collar integral with the shaft. and the ground surfaces
on which the 2nd and 3rd gear bushes operate.
Fit the splines of the tailshaft into the front end of the
propeller shaft. and check for backlash.
Test that the baulk ring will slide freely within the sliding
sleeve and the hub recess. Carry out this test with the
sleeve assembled to the hub. with circlips and shifting
plates in position.
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LAYSHAFT ASSEMBLY

REVERSE IDLER WHEEL

To remove

To remove

Remove top cover. overdrive if fitted. or rear cover.
front cover assembly and mainshaft. as previously
described.

Remove top cover. overdrive if fitted. or rear cover.
front cover assembly. mainshaft. and layshaft cluster.

Extract the layshaft cluster complete with rollers. spacer
rings and dummy spindle. (See page 9. "FRONT COVER
AND PRIMARY SHAFT").
Remove the two thrust washers. two spacer washers
situated on top of the needle rollers. and the needle
rollers.

To refit (See "Gearbox-To rebuild")

Remove idler operating lever assembly.
Extract the reverse idler shaft through the front of the
casing. using the following method:Make up a piece of steel to the dimensions given in
Fig. 14. and insert between the reverse idler gear. and
the head of the idler shaft. Push the gear into contact
with the tool. Insert a long copper or brass drift through
the back of the box. place the end on the base ofthe idler
gear, as indicated. and drift the idler shaft out of the
casing.

To examine
Endfloat on the layshaft cluster should be ·006-·008 in.
(·15-· 20 mm.). This clearance should be checked with
the assembly in a dry condition.

To refit (See "Gearbox-To rebuild")

Adjustment for endfloat is provided by selective assembly
of the front thrust washer.
Check the needle bearings for wear or pitting. If any
one roller shows signs of either condition, renew the
complete set.

~I;~~:W .....-------1

5/8" (16MM)

5/S "(16MM)

~\=sJ_I~,1
--1)1-

3/,6"

o

"""'---~--(()
\

7639

Fig. 14. To remove reverse idler shaft
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GEARBOX

6.

To rebuild

Hold the 1 st speed gear. bush and baulk ring inside
the box . pass the tailshaft through these and on
through the rear bearing. which is already fitted to
the casing.

Check for wear at all bores and examine the casing for
cracks.
Remove any burrs from the mating surfaces.
Use jointing compound on all mating faces.
1.

Fit reverse idl e r operating lever.

3.

Us ing thick grease. position the layshaft cluster
thrust washers (large one to the front). in the casing.

4.

Ch ec k that th e re are the correct number of needle
roll ers in the layshaft cluster at each end. and locate
w it h grease.

5.

Push the sh aft ho me in the rear bearing until the
shoulder on the shaft contacts the bearing.

Fit the reverse idler gear and shaft to the casing.
fork groove to the rear. Locate the flat on the end
of the shaft to the location pin in the ·casing. and
push fully home.

2.

Fit th e spacer rings to both ends of the layshaft
cluster. on top of the needle rollers. Locate the
assembly w ith the dummy shaft and lower to the
bottom of the box.

Enter the mainshaft assembly through the hole in
the front of the box . tailshaft first.

Make s ure the 1st speed baulk ring is correctly
positioned . and that the slots line up with the shifting plates in the hub.
7.

Place the casing on a press base wi t h th e beari ng
suppo rted . and press the mainshaft fully hom e .

8.

Fit a new nut an d lockwashe r . but do not tighten
fully at this stage.

9.

Ensure that the 4th speed baulk ring. the correct
number of rollers. and the spacer washer. are all in
position on the stemwhcel assembly.
Always fit the spacer washer with the chamfer to
the mainshaft .

7561
Fig. 1S. Mainshaft assembly installed
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10.

11.

Fit the front cover with the drain hole at the
bottom. Always use a new joint when refitting
and apply jointing compound to both faces of the
joint .
Invert the gearbox. in order to allow the layshaft
gears to fall into mesh with the mainshaft gears. and
insert the layshaft spindle through the rear of the
casing. positioning the thrust washers at each end .

12.

Fit the layshaft lockplate and secure.

13 .

Place the gearbox upright and fit the 3rdf4th.
1st/2nd. and reverse selector forks, in that order.
Fit 1st/2nd. 3rd/4th . and reverse selector shafts. in
that order.
The tubular distance piece is fitted to the rear of
th e 3rd/4th selector shaft.

14.

Page 15

Now se lect two gears at once to lock the box and
using VLC mainsh aft nut crowfoot wrench. RG.482.
t ighten the rear nut on the mainshaft to the correct
torque figure. See "General Data" for the correct
torque figure, and the setting to which the torque
wrench must be adjusted.

Return gears to neutral.
lock the nut by bending the flange of the lockwasher over a flat on the nut.
15 .

Fit the front speedo drive wheel circlip, the key,
the speedo drive wheel . and the rear circlip.
Where overdrive is fitted. fit the pump cam instead .

16 .

Fit rear cover and speedo drive pin ion. or overdrive,
if fitted. Check the selection of all gears.

17 .

Fit the top cover with splash plate and two joints,
taking care that the selector lever moves freely
across the slots in the forks . Check the operation
of all gears.

COLUMN CONTROLS
To remove (See Fig. 17)
Remove the steering wheel and cowls as described in
Section J.
Remove the selector lever pivot bolt (12) .
Slacken the cable pinch nut and remove the selector
lever (12).
Drive out the pin securing the operating boss to the
control shaft (2).
Drive out the pin securing the control spring (11) to the
co ntrol shaft.
Remo ve the two bolts securing the upper bracket (4).
The control shaft assembly may now be removed from
the steering column by pulling upwards.

Fig . 16. Mai nshaft nut crowfoot wrench. RG.482

The op e rating boss and control spring (11) will become
detached as the assembly is removed. and care must be
ta ken to remove these as they become detached.

ROOTES MANUAL WSM.14S

Page 16

Section E (Gearbox)

. To refit

Now move the selector lever (21) on the gearbox sideways through its travel, and then to an approximate
midway position.

Refitting is a reversal of the preceding instructions, with
particular attention to the following:-

To obtain bias ofthe control spring (11), turn the free end
of the spring (winding on right-hand drive cars, unwinding
on left-hand drive cars), so that it butts against the
steering outer column (see Fig. 17).

Insert a -& in. (4 · 5 mm.) diameter pin through the hole
in the gearbox cover (A, Fig. 4). Move the lever until the
pin passes through the hole in the selector shaft. This
will fix the selector lever in the neutral position between
3rd/4th gears.

The control shaft (2) must locate on the correct splines
in the lower gearshift lever (14).

Re-pin the operating boss and control spring to the
control shaft, using new pins.

The spigot in the upper bracket must be positioned in its
locating hole in the steering outer column.

To adjust

The control rod (18) should now be adjusted for length
until the clevis pin can be easily inserted.

Tighten the cable pinch nut and remove the locating pin .
Always use two spanners when tightening the cable
pinch nut, one spanner to hold the trunnion to avoid
kinking the cable as the nut is tightened.

A further fine adjustment is obtained by means of the
threaded abutment at the end of the cable conduit.

Discon nect the control rod (18) from the end of the gearbox change speed lever (19), and slacken the cable pi nch
nut at the lower support bracket (7) on the steering
column .
Th is enables the length of the outer conduit to be altered
in relation to the inner cable.
See that the gearshift lever is located in the neutral
position between 3rd and 4th gears. (The action of the
control spring (11) and the bias spring (6) will locate
the lever in the 3rd and 4th gear position).
The fine adjustment should be used with care and it is
not advisable to adjust more than -/r; in. (1· 5 mm .) by
this means, at anyone time.
Place the lever centrally between the edges of the slot
in the cowl to obtain neutral position .

See that the change speed leve r (19) on the gearbox is in
t he neutral position .

Operation of the gears hift sho uld be tested before carrying out any furthe r adjustm ent .
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Fig. 17. Column control assembly
1.

HAND LEVER ASSEMBLY

8.

WASHERS (STEEL)

15.

2.

CONTROL SHAFT

9.

WASHER (RUBBER)

16. CONTROL ROD

RELAY LEVER

3.

CAP AND INSULATOR

10.

SPRING PINS

17.

CONTROL ROD

...

SUPPORT BRACKET AND CAP

11.

CONTROL SPRING

18.

CONTROL ROD

5.

PI'>'OT GUIDE

12.

SELECTOR LEVER ASSEMBLY

19: CHANGE SPEED LEVER (EXTERNAL)

6.

BIAS SPRING

13.

SUPPORT BRACKET ASSEMBLY

20.

SELECTOR CABLE

7.

ABUTMENT BRACKET

H.

GEARSHIFT LEVER

21

SAfETY LATCH LEVER

/
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ADDITIONAL INFORMATION
For all models, the gearbox casing, Item 1, Fig. 3, page 5, and the rear cover, Item 2, Fig. 3, page 5, incorporate an
extra hole in the joint faces, and the rear cover is fitted with a single bush instead of two.
The rear cover, Part No. 1235732, can only be fitted to gearbox casing, Part No. 1235712, and is not interchangeable
with earlier gearboxes.
On no account must an attempt be made to fit the Single bush, Part No. 1235731, to any twin bush type cover.
Models fitted with overdrive also have a new adaptor, Part No. 1235733, Item 95, Fig. 9, page 9, Section E1 (Overdrive),
to suit the new gearbox casing.
This adaptor can be used with earlier type gearboxes, and will be supplied as a service replacemGnt.
If fitting a single bush to the later type cover, the bush must be positioned as shown in Fig. 18.
This is essential in order to provide lubrication to the propeller shaft sleeve.

Fig. 18. Fitting bush to rear caver

