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GEARBOX-—-Synchronising Sleeves

exposed. Insert one ball, when the syn-
chronising sleeve can be allowed to rest
on the ball. Insert all the remaining
balls, as shown in Fig. 83,

Obtain a spare operating sleeve (10—
Fig. 69) and fit as shown in Fig. 84. Press
down to force the balls into their holes,
then the synchronising sleeve can be
pushed down in order to engage the balls
with the operating sleeve internal annular
groove,

vi.

To Refit to Mainshaft,

There is only one way of fitting the synchro.,
unit on the mainshaft, in order to allow the
cone of the synchronising sleeve to engage
with the 3rd speed cone (see Fig. 06).

Grinding-in the Synchro. Cones.

If the synchronising sleeve has been re-
placed with a new one, the two mating
pairs of synchronising cones must be
lightly ground-in, using No. 360 car-
borundum paste (see page 120). ’

MAINSHAFT CIRCLIP

To Remove.

It is a rather awkward job to remove the
circlip (13) without the aid of a special tool.
It is advisable to turn the circlip in its
groove until the gap faces one of the splines,
before tapping on the tool, as shown in
Fig. 85. Smear with oil the mainshaft
splines and tap on the special tool (see
Fig. 85), the prongs of which raise the
circlip clear of the mainshaft splines,
then tap the tool back, withdrawing the
circlip.

To Refit.

- Use the special tool and sleeve T.22 shown

» 86, - Engage the pronged end of
1 with the mainshaft splines, smear
s otaper portion with oil, and fit the
relip, which can then be tapped with the
tleeve up the taper and into position
on the mainshaft,  Note--Never use
a circlip twice if it is possible to fit a
new one,

Mg

Tool T'21 is necessary fo spring-out the circlip in order that

it may be removed.

i17

Fig. 85 Using Tool T.21 to remove Mainshaft

Circlip.




GEARBOX
THIRD AND SECOND SPEED GEAR WHEELS

i, To Remove.
Remove mainshaft from gearbox (sce page
110). Slide off the synchro. unit, when the
circlip will be exposed. Remove the
circlip, which positions the gears (sec
1—page 117), when the gear wheels can be
drawn off the mainshaft.

For limits of wear in the bush for ecach
wheel (see page 11). Do not disturb the
bush, as it is machined concentric with the
gear wheel in position. Should a replace-
ment be necessary, fit a new gear wheel
assembly.

i
[
-

To Refit.

If a new gear wheel assembly is to be
fitted, the synchronising cones must be
lightly ground-in, using No. 360 car-
borundum paste (see page 120).

Reverse the above procedure to refit the
gear wheels, but ensure that washer (16—
Fig. 69) engages with the mainshaft splines.

FIRST SPEED GEAR WHEEL
AND 2nd SPEED
SYNCHRONISING SLEEVE

i. To Remove.

Remove the mainshaft from the gearbox
(see page 110), slide off the synchronising
unit. Remove circlip (see 1-—page 117).
Remove 3rd and 2nd speed gear wheels
and washer, when the Ist speed gear
wheel assembly can be withdrawn. Take
cate not to lose the locating peg (20—
Fig. 69) and ball, as they will be free to fall
into the bore of the synchronising sleeve.

jii. To Check Axial Load.

Providing there is no undue wear of
either synchronising sleeve or gear wheel,
they should not be parted. To check the
axial load, necessary to compress the
springs, and so allow the gear wheel to
move from its neutral position along its
splines, a special tool is necessary (see
Fig. 87). This tool and the assembly

Fig. 86 Using Tools T.22 to Refit Mainshaft
Cirelip.
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GEARBOX.--First Speed Synchro.
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TO SPRING ' BALANCE.

Fig. 87

Testing ““Second” Speed Synchro-
nising Sleeve Axial Load.

should be mounted either on a spring
testing machine or alternatively rested on
the top of a vice, and a spring balance be
connected to a rod, which will pull on the
synchronising sleeve.

The highest load registered on the dial
will be shown just prior to the sudden
movement of the synchronising sleeve,
and should be 54 to 57 Ibs,

., Adjustment of Axial Load.

Adjustments to the spring load should
. only be carried out if trouble has been
experienced due to lack of synchronising
action when selecting 2nd gear with the
vehicle moving.

Shims are obtainable for increasing the
spring loads and thus the axial load,
and should be inserted under the springs,
in order to produce the necessary axial
Joad (see ),

. Af 4t is found that the axial load is correct,

the unsatisfactory operation of the synchro.
unit may be due 1o distortion of the
‘mating cones, If this is suspected, lightly
grind them together as described on
page 120,

iv. To Dismantle.

It is advisable to wrap loosely a piece of
rag around the two sleeves to catch the
balls when the gear wheel is pushed by
hand off the synchronising sleeve.

119

Fig. 88

(a) Inspection.
When examining for wear, do not be
misled by undercutting of external
splines on 2nd speed synchronising
sleeve (see vit (c), page 102).

. To Assemble.

Insert the synchronising sleeve into the
gear wheel, leading with the synchronising
cone end. FEngage them as shown in
Fig. 88, i.e., the stub tooth “A” i line
with the ball and plunger hole “B,”
which is drilled right through into the
splined bore.

Push the synchronising sleeve through
until the spring holes protrude at the
opposite side. lay the assembly on a
bench and insert the springs and balls
(see Fig. 89). When one ball has been
inserted the synchronising sleeve can be
allowed to rest on that ball, while inserting
the remainder.

Obtain a spare lst speed gear wheel
(17—Fig. 69) and fit as shown in Fig. 90.
Press down to force the balls into their
holes, when the synchronising sleeve can
be pushed down to the bench, and the
spare gear wheel be removed.

Correct Engagement of Gear Wheel
and Second Speed Synchronising Sleeve.




GEARBOX—First Speed Synchro.

Fig. 89 Fitting Balls into Synchronising

Sleeve (Second Speed).

Keep the synchronising sleeve against the
bench, and raise the gear wheel until its
face protrudes approximately {” over the
synchronising cone, when the balls will be
felt to engage with the gear wheel internal
annular groove.

Insert the locking ball and then the
plunger (flat end against the ball) into the
hole “B” from inside the synchronising
sleeve. Smear them with grease to retain
them in the hole.

To Refit to Mainshaft,

Ensure that Ist speed gear wheel is
located on synchronising sleeve with ball

Fig. 90 Using Spare Gear Wheel to Fit Balls.

engaged in groove (neutral position), also
that the locking ball and plunger are i
position. :

vii. Grinding-in the Synchro. Coenes.

If the synchronising sleeve has been re-
placed by a new one, the synchronising
cones must be lightly ground-in, using
No. 360 carborundum paste (see page 120).

SYNCHRONISING CONES, GRINDING-IN

Lack of ability to synchronise may be due

to inadequate axial load as governed by balls
and springs fitted in the synchronising unit.

A more likely cause is poér bedding of the

synchronising cones, due to distortion having

i'

occurred. This can be overcome by lightly
grinding-in together the two mating cone
surfaces, using No. 360 carborundum paste.
When the surfaces show an even matt appear-
ance, wipe away all traces of the carborundum
paste. They are then ready for use.

OPERATING LEVER FOR REVERSE

To Remove.

Remove mainshaft (see page 110), then
remove split pin, nut and washer securing
the fulcrum pin (33—Fig. 69), then the
fulcrum pin can be tapped out, and the
lever withdrawn,
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ii. To Refit.
Engage slipper with reverse gear wheel,
insert fulcrum pin and fit washer and nut.
Tighten nut until lever is just free to
swing, then secure nut with split pin.




GEARBOX
SPEEDOMETER DRIVING GEAR

To Remove. . ii. To Refit.

Remove flange (11—Fig. 68) from main- When fitting ensure that the plain portion
shaft. Unbolt and remove rear end cover of the gear leads (i.c., when fitted, the
(5—Fig. 68), when the gear can be with- plain portion is adjacent to the small
drawn from the mainshaft. distance piece). Pack speedo. gears with

grease No. 2 before assembly.

SPEEDOMETER DRIVEN GEAR AND BUSH

To Remove. ii. To Refit.

Remove locking screw (16—Tig. 68) from First smear gear teeth with grease No. 2,

rear end cover, when the bush and gear then fit bush complete with gear. Finally

can be removed. secure with locking screw.
COUNTERSHAFT

To Remove. ii. To Refit,

(a) With Mainshaft in position. Set the countershaft gears in the position
In order to remove the constant shown in Fig. 79, they can be moved with
pinion shaft without dismantling the a sqrewdnver or tommy bar. This setting
gearbOX’ lt iS necessary ﬁrst {o remove 18 lmportant mn Order to ensure correct
the countershaft, as follows :— meshing of gears.

Drain out the oil. Remove rear
engine mounting, if fitted, from gear- Feed in the special tool T.19 from the
box extension. Remove set screw rear of the gearbox, pushing forward the
and locking plate (37—Fig. 69) and 27 diameter rod, which should then be
tap the countershaft forward until used as shown in Fig. 80, to raise the
It‘xh? ﬁblf:e washer in the countershaft countershaft gears, engaging them with
ole is freed, those on the mainshaft. Follow the tool
In order that the countershaft can be with the countershaft, the slotted end to
replaced, it should be tapped out the rear, CHECK THAT THE 2ND
through the rear, using a $” dia. rod, SPEED GEARS ARE CORRECTLY
about 10" long. This should remain IN MESH, AS IT IS POSSIBLE TO
in position to retain the washers, when ENGAGE THEM ONLY HALF IN
the countershaft has been removed MESH LENGTHWISE.

, (see Fig. 78). 7

(b) f\then Dismantling Shaft Units  Fit locking plate and secure with set
rom Gearbox. screw. ‘Tap into the front end of the
See page 110. countershaft hole a new fibre washer.

'COUNTERSHAFT GEARS, BUSHES AND THRUST WASHERS

To Remove. ii. To Refit,
See—*‘ To Dismantle Shaft Units from See—“To Assemble Shaft Units into
Gearbox ?—page 110. (Gearbox ’—page 112.

121




PROPELLER SHAFT

CONTENTS
Page
Type and Description L. 124
Splines ... e Lo 124
Universal Joints L. 124
Lubrication ... .o 124
To Test for Wear .. L. 124
Removal of Propeller Shaft ..o 124
To Dismantle . .. 125
To Examine and Check for Wear .. 126
To Assemble . 126
To Refit Propeller Shaft ... e 127
ILLUSTRATIONS
Page
Fig. 91 Propeller Shaft Details ..o 123
Fig. 92 Propeller Shaft Lubrication ... L. 124
Fig. 93 Removing Bearing Race by Hand ... ... 125
Fig. 94 Removing Bearing Race with Special Punch ... 125
Fig. 95 Tapping Sleeve Yoke to Release Bearing Race .. 126
Fig. 66 Removing the Yoke .. .. 126
Fig. 97 Universal Joint Assembly e 127
Fig. 98 Fitting New Oil Seals ... . 127

122




PROPELLER SHAFT

Inyg 3jog @8ue)y ¥/
ajog 23ueld €2
uig ds g2
"2y 'ZE 9T N
Eg Swsidwion ‘Ajquiessy 3jeyS JRinqni g9
N CIN

*sTTE19p IFEYS J3]fedorg

yeys gais disg
aqni

JBYSEAA HOD
JBYSBAA [P35
desy 3snQ

NOLLV.LON

oy
AN
91
gl
i
“oN

3upy deug

Ajquiassy @oey Buyleag
Ajquessy jeuanof Japidg
Ajquaassy 0L 2A33|5
a0 ) a3urly

s3ue|4 uotuedwWon)

zov-N(')ln\Dh

123




PROPELLER SHAFT

TYPE AND DESCRIPTION

The propeller shaft and universal joints
are Hardy Spicer Series 1250, the details being
shown separated in Fig. 91.

i. Splines.
When the rear axle rises and falls with
spring motion, the arc of travel of the
axle 1s of shorter radius than the length of

the propeller shaft, thus accommodation
must be provided for the difference in

arcs. This is met by the provision of a
sliding spline at the front end of the
propeller shaft.

Universal Joints.

Each joint consists of a central spider
having four trunnions, four needle roller
bearings and two yokes, as shown in
Fig. 91. The location in the chassis is
seen by reference to Fig. 2, page 6.

LUBRICATION

A nipple is fitted to the universal joints
for lubrication of the needle roller bearings.
The nipple is of a different type to the others
on the chassis, A suitable oil gun should be
applied to these nipples after the first 1,250
miles, with a new or reconditioned unit (see
page 13), and thereafter every 3,000 miles.
Give oil gun a few strokes until oil exudes at
seals (oil C.600).

If on examination, excessive leakage of
oil from the oil seals is apparent, then to avoid
the possibility of failure of those particular
needle roller bearings, the joint should be dis-
mantled and new seals fitted.

Continued running when faulty seals exist
Ieads to loss of lubricant and entry of water.
This in turn may lead to wear and breakage of
the needle rollers, followed by their complete
disintegration. In the process, damage will
occur to the bearing cups and spider journals.

MNIPPLE FOR SPLINES

NIPPLE FOR NEEDLE
ROLLER BEARINGS

Fig. 92

A lubricator nipple
lubrication of the splines.

Lubrication in service is with oil every
fourteen days (Driver’s Handbook). '

After dismantling, and before assembly,
the inside splines of the sleeve spoke should
be smeared liberally with grease No. 2.

Propeller Shaft Lubrication.

is provided for

TO TEST FOR WEAR

Wear on the thrust faces is located by
testing the lift in the joint, by hand.

Any circumferential movement of shaft
relative to the flange yoke indicates wear in the
needle roller bearings, or the sliding spline.

0

REMOVAL OF PROPELLER SHAFT

1. Jack up one rear wheel until free to turn.

2. Remove split pins from nuts at both flange
yokes. This is done whilst the propeller

~ shaft is free to be rotated.

3. Engage lst gear, to hold propeller shaft

‘from turning, when spanner is applied to
release flange bolt nuts. It will probably
be necessary at some stage to place gear
lever in “mneutral” and turn propeller
shaft to another position, then re-engage
1st gear, to obtain access to all nuts.

124

4, Release nuts at rear flange yoke, leaving nuts
engaged with a few threads of the bolts. The
bolts then support the shaft at that end.
Release nuts at front flange yoke and remove
the bolts. Slide back the splined yoke suffi-
ciently to disengage the flange yoke spigot.
If the spigot is tight, tap the yoke with a soft
hammer to release it. When free, rest the
shaft at this end on the cross member,
Remove bolts at the rear flange and with-

draw propeller shaft.




PROPELLER SHAFT
TO DISMANTLE

First examine shaft to see if location marks
are visible when the parts are cleaned. If not,
re-mark as shown by arrows in Fig. 91.

Having unscrewed the dust cap, pull
sliding joint off shaft. Unscrew and remove
lubricator nipple for universal joints. Clean
enamel from snap rings and top of bearing
races. Remove all snap rings by pinching ears
together with a pair of special pliers (see Tool
T.24), and prising with a screwdriver. If ring

does not snap out of groove readily, tap end of
* bearing race lightly inwards to relieve the
pressure against ring.

Holding joint in left

Fig. 93 Removing Bearing Race by hand.

hand with splined sleeve yoke lug on top, tap
% oke arms lightly with soft hammer as shown in

ig. 95. Top bearing should begin to emerge,
turn joint over and finally remove with fingers
(see Fig, 93).

If the bearing is too tight to remove by
hand, wrap a small piece of fine emery cloth
around the protruding portion of the bearing
and grip with pliers to remove it. If necessary
tap bearing race from inside with small dia,
bar, as’ shown in Fig. 94, taking care not to
damage the bearing race. This operation will

125

Fig. 94 Removing Bearing Race with Special

Punch.

destroy the oil seal and will involve replace-
ment when parts are re-assembled.

Keep joint in this position whilst removing
bearing race, so as to avoid dropping the needle
rollers. Repeat the operation for the opposite
bearing. The splined sleeve yoke can now be
removed (see Fig. 96).

Rest the two exposed trunnions on wood
or lead blocks, then tap flange yoke with soft
hammer to remove the two remaining bearing
races.




PROPELLER SHAFT
TO EXAMINE AND CHECK FOR WEAR

The parts most likely to show signs of
wear after long usage are the bearing races and
spider trunnions. Should looseness in the fit
of these parts, load markings, or distortion be
observed, they must be renewed complete, as
no oversize journals or bearing -races are pro-
vided. It is essential that bearing races are a
light drive fit in the yoke. In the rare event
of wear having taken place in the yoke cross

hole, the holes will most certainly be oval, and -

the yokes must be renewed.

In the case of wear of the cross holes in a
fixed yoke, which is part of the tubular shaft
assembly, only in cases of emergency should
this be replaced in the field. It should
normally be replaced by a complete tubular
shaft assembly. The other parts likely to show

Fig. 96

signs of wear are the splines of thé sleeve yoke,
or splined stub shaft. A total of 0.004" circum-
ferential movement, measured on the outside
. diameter of the spline should not be exceeded.

Tapping Sleeve Yoke to release Bearing

Fig. 95
Race.

Removing the Yoke.

Should the splined stub shaft require renewing,
this must be dealt with in the same way as the
fixed yoke, 7.e., a replacement tubular shaft
assembly fitted.

TO ASSEMBLE

See that all drilled holes in trunnions are
cleaned out and filled with oil C.600. Assemble
needle rollers in bearing races and fill with oil.
Should difficulty be experienced in assembly,

smear the walls of the races with vaseline to
retain the needle rollers in place (see Fig. 97).

It is advisable to replace cork gaskets and
gasket retainers (oil seals) on the trunnions,




PROPELLER SHAFT—To Assemble

using the tubular drift shown in Fig. 98. The
spider journal shoulders should be shellacked
prior to fitting retainers to ensure a good oil
seal. Ensure that trunnions are clean and free
from shellac before fitting needle rollers.

Insert spider in flange yoke. Then using
a soft nosed drift about - " smaller in diameter
than the hole in the yoke, tap the bearing into
position, It is essential that bearing races are
a light drive fit in the yoke holes. Repeat this
operation for the other three bearings.

Refit snap rings, using special pliers T.24,
and taking care that rings engage properly with
their grooves, If joint appears to bind, tap
lightly with a soft hammer, which will relieve
any pressure of the bearings on the ends of
the trunnions.

_ Replace lubricator nipples for universal
joints.
WHEN REPLACING SLIDING JOINT
ON SHAFT BE SURE THAT SLIDING
AND FIXED YOKES ARE IN THE SAME
PLANE, AS SHOWN IN Fig. 91. A single
universal joint does not transmit uniform
motion when the driving and driven shafts are
out of line, but when two joints are used as in
the case of a propeller shaft, and set in correct
relation one to the other, the errors of one are
corrected by the errors of the other, and
uniform motion is then transmitted. Hence the
importance of re-engaging the splines correctly
when they have been taken apart.

NEEDLE |
ROLLERS

Fig. 97 Universal Joint Assembly,

Fig. 98 Fitting New Oil Seals.

TO REFIT PROPELLER SHAFT

Wipe companion flange and flange yoke
faces clean, to ensure the pilot flange registering
properly and joint faces bedding evenly all
round. Insert bolts, and see that all nuts are
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evenly tightened all round and are securely
locked. Dust cap to be screwed up by hand
as far as possible. Sliding joint is always
placed towards front of vehicle.
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REAR AXLE

DESCRIPTION

Drive from the propeiler shaft is trans-
mitted to the spiral bevel pinion which is
supported by two roller races housed in the
gear carrier casing (see Fig. 99). This in
turn drives the spiral bevel crown wheel in
the usual manner.

GEAR RATIOS

Spiral bevel pinion
Spiral bevel crown wheel
Ratio 6.29

The bevel type differential contains four
planet pinions and two gears, and is housed in
a two-piece case, bolted together by the bolts
which secure the spiral bevel crown wheel to
the differential.

7 teeth
44 teeth

PURPOSE OF DIFFERENTIAL

The differential is a balancing mechanism
which allows the near-side and off-side road
wheels to rotate freely at different speeds, such
as when “ cornering ” or when the tyres are of
slightly different diameters.

Under all conditions the driving torque
transmitted to each axle shaft is equal. TFor
this reasom, when one driving wheel is on
slippery ground the other wheel is unable to
exert any greater driving force than the wheel
that is slipping. On the other hand, the differ-
ential satisfies the requirements of steering
under normal conditions.

The differential unit is supported between
two taper roller bearings, whilst the axle shafts,
splined into the differential gears, abut in the
hollow centre of the spider.

The outer ends of the axle shafts are
secured by taper and key in the wheel hubs
which are each located by a taper roller bearing,
Thrust from a road wheel passes from one
axle to the other and is taken by the opposite
hub bearing. This type of axle is named
“ semi-floating.” :

The axle casings consist of the nose
piece casing, and the main casing, complete
with spring pads.

LUBRICATION

0Oil C.600 contained in the axle casing

provides lubrication for the gearing and the.

supporting bearing (oil capacity 3 pints),
i. Oil Level.

Screw out filler plug incorporating dip-
stick, located at top of axle (see Fig. 100)
accessible from below.

Drain and refill to mark on dipstick.
Drain plug is in bottom of case.

See * Checking Oil Levels and Changihg
OiL,” page 14.

© OIL LEVEL DIP STicK
: ILLER -

Fig. 100 Rear Axie Oil Filler.
(Clean Plug before removal.)
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REAR

AXLE

All the following items are removable with axle banjo in position. However, during

a general overhaul it is adwvisable first to remove the axle complete as described at

1,

end of section.

HUBS

Refer to Fig. 102 ’

To Remove (without removing axle
shafts).

Jack up axle and remove wheels and brake
drums. Extract split pin and remove nut
(33) and washer (34) when hub {38) can
be extracted using a suitable extractor,

To Remove {complete with axle shafts).
Jack up axle and remove wheels and
brake drums., Bend up tab washer and
remove set screws securing bearing
housing hub (36), and brake back plate to
flange on axle casing, when the axle shaft
assembly complete can be withdrawn.

NOTE : If the brake back plate is re-
moved, shims may be found to be
fitted between back plate and flange
on axle casing. It is important that

these should be replaced as previously
fitted.

Extract split pin and remove nut (33)
and washer (34) when the hub can be
removed with a suitable extractor or
the shaft be pressed out using an arbor
press.

To Refit (complete with shafis) and
adjust,

First see axle shafts (item ii).

With the differential assembly secured to
the axle banjo, fit oil seals (35) (see page 132)
and brake back plates (with shims7if any)
ensuring that the brake adjuster is to the
front. Teed in one of the axle shafts
complete with nut (33), washer (34), hub
(38), bearing housing hub (36) fitted with

oil seal, taper roller bearing (37) and key
(32), assembled together., Engage the
splines with those of the differential gear
(26).

It set screws securing brake back plate and
bearing housing hub (36) to flange on
main casing, together with their tab
washers, securely tighten up, but do not
bend over tabs until correct end float of
axle shaft has been obtained.

In a like manner fit the. other axle shaft.
The axle shafts but together in the
centre of the axle, so that it is only nec-
essary to check the end float in one shaft
(see Fig. 101).

Adjust end float by fitting shims between
the inner face of the bearing housing hub
and the brake back plate until the end
float is 0.003" to 0.006".

Fig. rox

Measuring Rear Axle Shaft End Float.






