FRONT AXLE

Axle bed.
SECTION F Type i .
INDEX o
Type, .. e
Bearing adjustment
P Bearing end float
age
Data . i - ", F2 Swivel pins,
MANUFACTURING DATA i .. F2and F3 Swivel thrust .,
DESCRIFTION E.7 - -
LUBRICATION . ET eering geometry
Hugs aND BEARINGS
Checking Hub Bearing End Float F.8
To Adjust the Hub Bearings o F.8 Stub axles.
To Remove . . - i = F.8 and F.9 Dia. of bore for bushes
Di le F.9 Dia. of spindle
10 Diswiant 2 2 it % Inner bearing location
Inspection and Overhaul .. F.9 and F.10 Outer bearing location
To Re-assemble F.10 and F.11
To Refit o F.l11 S\linvcl Mead 3
= ner dia. (not fitted)—standard
STUR AXLES AND SIIYRC L8 Oversizes available
To Check the Thrust Washer for Outer dia.
Wear va 5 Vi .. F.lland F.12
To Check the Swivel Pin and Bushes for Swivel pins.
Wear o s o i ik F.12 Dis—elandied B
To Remove .. .- .- F.12 Oversizes available
Inspection and Overhaul .. F.12
To Refit o5 F.13 lln'mits 1'mh¢ R e
teel washer tl ness
FRONT AL [\SemlY Bronze washer thickness
To Remove . . . 5 i iy F.13
To Refit .. = = .. F.13 and F.14 Hub bearing shims.
FrowT AxLE Bep Shim thickness
To Remove .. i . F.14
Inspection and Overhaul .. F.14 Haubs.
To Refit F.14 KA.30 models.
Hub bore dia.

Page F.1 Page F.2

Inner bearing

QOuter bearing
Hub register dia.

(for brake drum)

Hub bore dia.

(for oil baffle)

KA40 and KA.60 maodels,

Hub bore dia.

Inner bearing
QOuter bearing
Hub register dia. .

(for brake drum)

Hub bore dia.

(for oil baffle)

FRONT AXLE

DATA

“I"* section beam

Opposed taper roller
By means of shims
002/-005 in. (-051/-127 mm.)

Taken on phosphor bronze pad

See “Steering” section

MANUFACTURING DATA

inches millimetres
1-2185/1-2190 30-949/30-962
i 1-4993/1-4998 38-083/38 095
53 o -9830/-9836 24.969/24.984
“9375/-9380 23-813/23-825
005{-010/-015 -127/-254/-381
1-2185/1-2190 30-549/30-962
9373/-9375 23-808/23-813
-D05/-010/-015 -127/-254/-381
e 45 -1565/1585 3-975/4-026
s 2 -1565{-1585 3-975/4-026
032 (21 5.W.G.) Bl
D048 (40 S.W.G.) 12
2-9970/2-9985 76-124{76-162
2-4390/2-440 62-17962-204
6-2965{6-2980 159-93/159-97
3-249/3-250 82-525/82-55

3-1235/3-1245 79-337/79-363

2:4390/2-440 62-179/62-204
4-9985/5-00 126-96{127-0
3-249/3-250 32-525/32-55
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FRONT AXLE

DESCRIPTION

The axle bed, an “I" section steel stamping, is of the
reversed Elliot type and two integral pads locate and
seat the front road springs which are secured to the
axle bed by “U" bolts and self locking nuts. The outer
extremities of the axle bed are bored to accommodate
the swivel pins and cotter pins are used to locate and
lock the swivel pins in position.

The stub axles, complete with integral wheel spindles,
are connected to the eyes of the axle bed by the swivel
pins and operate in hardened steel bushes that are a
push fit in the stub axle bosses. The swivel pins and
bushes are enclosed at each end by a screwed plug with
g fibre washer under the head of the upper plug and a
steel lockwasher under the head of the lower plug. The
stub axles pivot about the swivel pins and the load is
taken by a dowel located, hardened steel washer and a
phosphor bronze thrust pad, both of which are en-
closed in & steel collar fitted between the lower boss of
each stub axle and the bottom face of each eye of the
axle bed.

Each front hub and brake drum assembly revolves on
two opposed taper roller bearings mounted on the stub
axle spindles. The cups of the taper bearings are a press
fit in the hub and the cones, a sliding fit on the stub axle
spindles. Between the hub inner bearing and the stub
axle are fitted a bearing abutment, a felt oil seal and an
oil baffle; the bearing abutment being located by a small
dowel fitted in the wheel spindle shoulder of the stub
axle. The hub assembly is secured to the stub axle
spindle by a keyed safety washer, a slotted nut, and a
split pin. Interposed between the safety washer and a
machined shoulder on the spindle are shims which
control the adjustment of the hub bearings.

Note: On KA30 models, a distance piece is fitted
between the safety washer and the cone of the
hub outer bearing.

KA.30 Models.

Each hub is secured to the brake drum by the wheel
studs which have serrated shanks to form an interfer-
ence fit in the stud locating holes in the hub flange thus
preventing the studs from turning. Additionally, two
countersunk setscrews are fitted internally from the
drum interior to further secure the brake drum to the
hub,

KA.40 and KA.60 Models.

The hubs are fitted to the brake drums by six special
bolts, standard nuts and spring washers. The wheel
studs, which are fitted to the separate outer flange of
the hubs, are of the serrated shank type to prevent the
studs from working loose.

An oil catcher is fitted over the inner end of each hub
and on KA.30 models, this component is secured to the
hub by a rolled over lip on the hub flange, whereas on

KA.40/60 models, the oil catcher, together with a joint,
is held by the hub to drum retaining bolts.

The backing plates of the front brake assemblies are
attached to the flanges of the stub axles by six bolts and
self locking nuts in each case, four of which are also
used to retain the appropriate steering arm.

A steering stop is fitted to the rear of each stub axle
flange to control the turning circle of the vehicle.

LUBRICATION
Hubs.

The hubs are packed with grease during imitial
assembly at the factory. Every 24,000 miles (36,000
kms.), the hubs should be removed, the old grease
cleaned out, and the hubs repacked with fresh grease
of the recommended grade. These operations are fully
detailed under the appropriate headings in the “Hubs
and Bearings™ sub-section beginning on page F.8.
Important. Particular attention must be given to the

method given on page F.10 for correctly repacking

both hubs and bearings.
Swivel Pins and Bushes.

Lubrication of the swivel pins and bushes is effected
through lubricating nipples fitted in the steering arms
for the bottom bushes and in the stub axle boss for the
upper bush. Lubricate on all four points every 2,000
miles (3,000 kms.) with lubricant of the recommended

T

51231
A= § IN. (5 MM.) DIA. BAR MOUNTED ON HUB CAP AND SECURED
WITH A LOCKNUT

B = 1275 IN. (325 CH.) LENGTH

€ = BAR TO BE THREADED § IM. BS.F. FOR | IN. (25 MM.) LENGTH

D—Dﬂl.l.m[ml.il;lﬂ- 34 MM.) DIA. AND TAP § IN. BSF. ON A
RADIUS D;Hl IN. (19 MM} FROM THE CENTRE OF THE § is. (12 MM}
Dla. CENTI AS SHOWN

E = §IN. (1% MM RADIUS

F= TURN OR GAIND RABED CEMTRE BOSS UNTIL FLUSH WITH THE
CAP FACE. TAP OUT THE REMAINDER OF THE STEEL INSERT AND
DRILL THE CENTRE HOLE TO § IN. (12 MM.) DIA.

Fig. F3. Details of the dial test indicator support
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HUBS AND BEARINGS

Checking Hub Bearing End Float,

It is recommended that the check for hub bearing
end float be carried out with the aid of a dial test
indicator, To support the indicator, a spare hub cap,
applicable to these models, should be drilled to accom-
modate a support rod as shown in Fig. F.3.

To check the bearing end float, proceed as follows:

1. Jack up the vehicle under the front axle and remove
the road wheel. Remove the hub cap. Screw the dummy
hub cap complete with the support post into the
tapped bore of the hub.

2, Fit the dial test indicator to its support and position
it so that the gauge pointer contacts the machined face
of the stub axle spindle.

3. Using a bar approximately 48 in. (122 cm.) in
length as a lever, ensure that the hub and drum
assembly is at its innermost position, thus taking up
the bearing cnd float (see Fig. F.4, position A).

To Adjust the Hub Bearings.

1. Jack up the vehicle under the front axle until the
front road wheels are clear of the ground,

Note: Remove the nave plate and slacken the road
wheel securing nuts before raising the fromt
wheels,

2. Remove the road wheel.
3. Remove the hub cap using Churchill Tool R.G.302.

4. Extract the split pin and remove the slotted nut
followed by the bearing safety washer from the stub
axle. Note that on KA.30 models, a distance piece is
fitted between the safety washer and the hub outer
bearing cone. The nut on the left hand stub axle has a
right hand thread and the nut on the right hand stub
axle has a right hand thread.

5. Adjustment of the hub bearings is effected by the
fitment of shims, available in thicknesses of 032 in.
(‘81 mm.) and ‘0048 in. (12 mm.} behind the bearing

A = APFLY LEVERAGE N THE DR R
T ECTION OF ARROW "A" YO TAKE UP

B~ APPLY LEVERAGE IN THE DIRECTION OF ARROWS “B™ Ti
BEARING END FLOAT O THE DIAL TEST iNDICAT‘Ol\ b

Fig. F4. Checking the front hub bearing end float

4. With the hub and drum assembly still retained at
its innermost position, “zero™ the dial test indicator
before removing the lever.

5. Using two levers, approximately 18 in. (46 cm.) in
length, move the hub and drum assembly to its cuter-
most p (i.c., the of axial

permitted by the bearing end float) by exerting the
pressure of the levers between the back plate assembly
and the huband dr bly(see Fig. F.4, position B),

6. The amount of end float present will be registered
by the dial test indi and if the reading does not
compare with the limits given on the “Data™ page of
this section, further adjustment should be carried out,
until the correct end float is obtained.

safety washer. The addition of shims increases the
clearance and the removal of shims decreases the
clearance.

(a) Add or remove shims until the hub can be rotated
without any binding of the bearings and with no
end float in evidence. The safety washer (also the
distance piece on KA.30 models), and the nut must
be refitted and tightened on each occasion that a
shim is added or removed.

(k) With adjustment effected as at para. (a), remove
the nut and the safety washer and add a further
0048 in. (-12 mm.) thick shim.

(c) Refit the safety washer and secure the nut using a
box spanner and a 12 in. (30-4 cm.) tommy bar,

FRONT AXLE Page F.9

Note: On KA.30 models ensure that the distance
piece is refitted between the safety washer
and the hub outer bearing cone.

() Check the hub bearing end float as detailed in the
previous sub-section.

{€) Fit a new split pin and refit the original hub cap
with Churchill Tool R.G.302, ensuring that the
hub cap containg a quantity of grease of the
recommended grade.

6. Refit the road wheels and the nave plate and lower
the vehicle to the ground.

To Remove.

1. Jack up the vehicle under the front axle until the

front road wheels are clear of the ground.

Note: Remove the nave plate and slacken the road
wheel securing nuts before raising the front
wheels.

2. Remove the road wheels,
3. Remove the hub cap using Churchill Toel R.G.302.

4, Extract the split pin and remove the slotted nut
followed by the bearing safety washer from the stub
axle. Note that on KA.30 models, a distance piece is
fitted between the safety washer and the hub outer
bearing cone. The nut on the left hand stub axle has a
right hand thread and the nut on the right hand stub axle
also has a right hand thread.

The adjusting shims may be left in position providing
that care is taken not to lose or damage any of them.
5. Withdraw the hub and brake drum assembly,
The cone of the inner bearing, together with the oil
baffle, may be removed with the hub. Pull the oil
baffle out of the register in the hub bore and lift out the
bearing cone. Slide the bearing abutment and the felt
oil seal off the stub axle spindle noting the small dowel
locating the abutment in the axle spindle shoulder.
Should the cone of the inner bearing remain on the
stub axle together with the oil baffle, felt oil seal and
bearing abutment, remove by applying pressure behind
the bearing abutment with suitable levers.

‘To Dismantle.
1. Lift out the cone of the outer bearing.

2. The internal shoulders of the hub, on which the

bearing cups locate, are slotted at diametrically opposite

points to facilitate the removal of the cups. Using
the Churchill Remover Pad R.G.325 and the Churchill

Universal Handle 550, press out the outer bearing cup.

Similarly, press out the inner bearing cup using the

remover pad of Churchill Tool R.G.324 for KA.30

models (R.G.323 for KA.40/60 models) together with

the Universal Handle 550 (see Fig. F.5).

Note: When pressing out the bearing cups, the Universal
Handle 550 is used in the reversed position, as
shown in the illustration (Fig, F.5).

When bearing removal is carried out with the hub and
drum assembled, it is important that the following
points are observed.

KA.30 Models. When pressing towards the inner
bearing location, support the hubon the flat heads of the
wheel retaining studs inside the brake drum.

When pressing towards the outer bearing location,
support the hub on blocks placed radially between the
whee! retaining studs at equally spaced positions.

KA.40 and KA.60 Models. When pressing towards
the inner bearing location, support the hub on the heads
of the hub and drum retaining bolts inside the brake
drum.

When pressing towards the outer bearing location,
support the hub on blocks placed radially between the
wheel retaining studs at equally spaced positions.

3. KA.30 Models. To separate the brake drum from
the hub, press out the wheel studs. If the same wheel
studs are to be refitted, each stud must be returned to
its original stud hole in the hub, therefore, identify each
stud before removal (see para. 3 (c) of the re-assembly
operation),  Finally, the two i
screws located in the brake drum interior face and
separate the drum from the hub.

Fig. F.5. Pressing out the KA.30 front hub Inner bearing cup
using the Remover Pad of Churchill Tool R.G.324
together with the Universal Handle 550
Note that the Universal Hondle 550 is wsed in the
reversed pasi
KA.40 and KA.60 Models. Remove the brake drum
from the hub by withdrawing the bolts, nuts and spring
washers securing the drum to the inner flange of the
hub. The oil catcher will also be released at the same
time; note the joint between the oil catcher and the
drum.
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Inspection and Overhaul.

All components should be thoroughly cleaned before
inspection in clean paraffin with the exception of the
bearings which should be washed out in white spirit.
If, after washing and examination, the bearings are to be
retained for re-asscmbly, they must be immediately
immersed in clean thin lubricating oil to prevent
corrosion.

1. Examine the bearings for cracked or distorted
cages, worn or pitted rollers. Check also the cups for
scoring, pitting or discoloration. Renew the bearing
as an assembly, if any part is defective.

2. Check that the cups are a press fit in their respective
bores in the hub. Also check that the bearing cones
are a good push fit on the stub axle spindle.

Fig. F.6. Pressing in the KA. 30 front bub inner beari using
the Replacer Pad of Churchill Tool R.Glgfim

3. Renew the felt oil seal.

4. Examine the hub cap for damage and inspect the
condition of the threads both on the cap and in the
hub bore.

5. Inspect the bearing safety washer for scores and the
washer locating tongue for damage.

6. Check that the oil baffle and bearing abutment are
in good condition and not damaged.

7. Examine the wheel studs for damage and location
and renew if necessary.

On KA40 and KA.60 models, the wheel studs are
renewed by pressing out the faulty studs and pressing
in the new studs.

On KA.30 Models, the wheel studs also secure the
brake drum to the hub and for stud renewal, refer to
para. 3 (¢) of the hub re-assembly operation.

8. Check that the hub oil catcher is not damaged, and
Tenew as necessary. On KA.30 Models, the oil catcher is
securcd to the hub by a rolled over lip and cannot be
renewed as a single item,

To Re-assemble.

1. Before refitting the bearing cups, ensure that there
are no burrs or foreign matter on the shoulders and
registers of the hub bores.

2. Pressin the inner bearing cup using the replacer pad
of Churchill Tool R.G.324 for KA.30 models (R.G.323
for KA.40/60 models) and the Churchill Universal
Handle 550 (see Fig. F.6). The outer bearing cup is
pressed in, using Churchill Replacer Pad R.G.327 for
KA.30 models (R.G.326 for KA.40/60 models), together
with the Universal Handle 550. Ensure that each cup is
pressed into position against the respective hub shoulder.
Note: For this operation, the Universal Handle 550, is
used in the normal position, as shown in the
illustration. (Fig. F.6).

When bearing removal is carried out with the hub
and drum assembled, it is important that the following
points are observed.

KA.30 Models. When pressing towards the inner
bearing location, support the hubon the flat headsof the
wheel retaining studs inside the brake drum.

When pressing towards the outer bearing location,
support the hub on blocks placed radially between the
wheel retaining studs at egually spaced positions,

KA40 and KA.60 Models. When pressing towards
the inner bearing location, support the hub on the heads
of the hub and drum retaining bolts inside the brake
drum,

‘When pressing towards the outer bearing location,
support the hub on blocks placed radially between the
wheel retaining studs at equally spaced positions.

3. If the brake drum and hub have been separated,
ble in the following manner.

KA30 Models.

(@) Ensure that the drum bore and the hub register
are clean and free from burrs before positioning
the drum on the hub. It may be necessary to tap
the drum fully on the hub register using a copper
or lead hammer.

(b) Screw in the two countersunk screws to correctly
align the stud holes of each component.

(¢) The wheel studs can then be pressed in their
original stud holes in the hub and drum, as iden-
tified during the removal operation, providing that
each stud is a good interference fit.

KA.40 and KA.60 Models,

(i) Ensure that the drum bore and the hub register
are clean and free from burrs before positioning
the drum on the hub. It may be necessary to tap

FRONT

the drum fully on the hub register using a copper
or lead hammer.

(ii) Place a new oil catcher joint over the bolt holes in
the brake drum and position the oil catcher on the
Joint.

(iii) Refit and securely tighten the bolts, nuts and
spring washers attaching the drum to the hub
inner flange, noting that the bolt head must be on
the inside of the brake drum.

AXLE Page F.11

stub axle are perfectly clean and refit the bearing abut-
ment locating by means of the small dowel in the
upper section of the spindle shoulder.

2. Refit the new felt oil seal over the small diameter of
the bearing abutment.

3. Place the inner bearing cone n its cup in_lhe
hub and then push the oil baffle fully into the register
in the inner end of the hub interior, noting that the

Fig. F.7. Details of the front axle assembly fitted to KA.30 models

4, Repack the two bearing cones, with the recommen-
ded grade of grease, forcing the grease between the
rollers and under the roller cages, until fully packed,
wotking from the larger diameter end of each bearing.
Liberally smear the outer protruding surfaces of the
rollers and cages with fresh grease and also the working
surface of the cups.

5. Repack the hub with fresh grease of the recom-

mended grade.

Important. Whilst it is not desirable to completely fill
the cavity between the inner and outer bearings with
grease when repacking, it is essential that an adequate
supply of grease is placed in the immediate vicinity of
both bearingraces. Apply the greasein the hubsoasto
leave a space around the stub axle when re-assembled.

To Refit.
1. Ensure that the exposed spindle surfaces of the

square edge on the outer lip of the baffle must enter
the hub bore first,

4. Slide the hub and drum assembly on the stub axle.
Holding the hub centrally over the axle spindle, tap
the cone of the inner bearing with 2 hollow drift te
ensure that the bearing is fully located against the
bearing abutment. Care should be taken during this
operation to ensure that the felt oil seal remains located
on the bearing abuiment.

‘Whilst the hub is held centrally over the axle spindle,
refit the cone of the outer bearing and tap the cone
fully home with a hollow drift.

5. Refit the bearing shims, the safety washer and the
slotted nut. On KA. 30 Models, it will be necessary to
refit the distance piece before refitting the safety washer.

6. Adjust the hub bearings as detailed on page F.8.
7. With the bearings adjusted correctly and a new
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split pin fitted in the slotted nut, pack the space be-
tween the outer bearing and the safety washer with
fresh grease of the recommended grade, also, place a
quantity of grease of the same grade in the hub cap
before screwing in the cap using Churchill Tool R.G.302,

8. Refit the road wheel and the nave plate and lower
the vehicle to the ground.

STUB AXLES AND SWIVEL PINS

To Check the Thrust Washer for Wear.

1. Thoroughly clean the area surrounding the axle
bed eye and the upper swivel pin bush flange.

2. With the vehicle standing on a level surface, check

the clearance evident between the upper face of the

inlxle bed eye and the base of the upper swivel pin bush
ange.

hand, between the stub axle and the axle bed eye. If
excessive movement is evident, the swivel pin and
bushes should be renewed. Do not confuse slackness
in the hub bearings with play in the swivel pin and bushes
when carrying out this check.

To Remove.

1. Remove the front hub and brake drum assembly
as detailed in this section,

2. Remove the six bolts and self locking nuts securing
the brake backing plate and steering arm to the stub
axle flange.

3. Thread the brake assembly over the stub axle and
lay the assembly on top of the road spring taking care
not to damage the flexible brake fluid pipe,

4. Tha‘swiw] pin is locked in the axle bed eye by a
cotter pin. A flat on the cotter pin engages with a

0pBBDE.FB0C

Fig. F8.  Details of the front axle assembly fitted to KA.40 and KA.60 models

Excessive clearance indicates a worn thrust washer
or thrust pad.

To Check the Swivel Pin and Bushes for Wear.

1. Jack up the vehicle under the front axle until the
front road wheels are clear of the ground.

2. Grasp the road wheel at the top and bottom of its
circumference and attempt to rock the road wheel.
‘Whilst carrying out this operation, an assistant should
observe for movement, or check for movement by

similar flat on the swivel pin and the cotter pin is
secured on the front side of the axle bed by a sell
locking nut and a plain washer.

Pivot the stub axle to gain access to the cotter pin,
remove the nut and washer, apply a drift to the threaded
end of the pin and drive the pin out rearwards,

5. Unscrew the top swivel pin bush plug using a
*625 in. (15-88 mm.) A/F hexagon bar in the plug
recess, Remove the fibre washer located under the

head of the plug.

FRONT

The bottom swivel pin bush plug is removed in the
same manner after the tabs of the lockwasher are
tapped clear.

6. Employing a brass drift, drive the swivel pin down-
wards and out of the stub axle and the axle bed.

Lift away the stub axle together with the thrust
washer, the thrust pad and the steel collar, noting that
the thrust washer is dowel located to the bottom face
of the axle bed eye.

7. Push the bottom bush out of the stub axle boss.
The top bush can also be pushed out after the lubricating
nipple and its adaptor have been d.

8. The steering stop fitted to the stub axle flange need
not be removed unless damage or wear i
renewal or a new stub axle is to be fitted.

Inspection and Overhaul.

Thoroughly clean all parts before inspection,
1. Suspend the stub axle between centres. Check for
bend and distortion, by means of dial indicator, on the
brake backing plate flange and the ground surfaces of
the axle spindle which carry the hub bearings. Renew
the stub axle if either of these faults are apparent.

2, Check the fit of the swivel pin in the steel bushes and
renew both the swivel pin and bushes as necessary.

3. Check that the fit of the swivel pin in the axle bed
bore is a light interference fit. If any slackness exists
between the pin and the bore, a suitable oversize swivel
pin must be fitted and the axle bed bore machined to
accommodate the oversize pin with the required light
interference fit.

When an oversize pin is fitted, always use the corres-
ponding new oversize bushes.

4. Renew the cotter pin and self locking nut.

5, Inspect the thrust washer and thrust pad for wear
and scores, renewing as necessary, Also ensure that
the small dowel which locates the thrust washer is not

damaged.

6, Check that the stecring stop is not damaged or
worn.

To Refit.

1. Refit the bushes in the stub axle bosses ensuring
that the oil holes in the bushes align with the corres-
ponding oil holes in the bosses.

2. Screw the lubricator and its adaptor into the top
boss of the stub axle thus locating the top bush. The
bottom bush is located by the machined flat on the
bush flange engaging with the hined face of the
steering arm when this component is refitted.

3. Re-assemble the thrust washer, thrust pad and
steel collar and position them under the axle bed eye,
ensuring that the small dowel in the axle bed engages
the hole in the steel thrust washer. Retain these com-
ponents in position by means of thick grease.
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4. Offer up the stub axle over the axle bed eye and
using a tapered dummy shaft align the bore of the
axle bed with the swivel pin bushes and the thrust
washers.

5. Insert the swivel pin in the top bush, slotted end
first, noting the alignment of the machined flat on the
pin with the hole in the axle bed for the cotter pin.

Drive the swivel pin into position, using & brass drift,
until the machined flat on the pin aligns with the cotter
pin hole to permit the fitting of the cotter pin.

6. Tap in the new cotter pin from the rear of the axle
bed and secure the pin with the plain washer and the
new self locking nut.

7. Screw in the swivel pin bush plugs ensuring that a
new fibre washer is placed under the head of the top
plug and a new lockwasher is fitted under the bottom
plug. Fully tighten both plugs and secure the bottom
plug by tapping the ends of the lockwasher over the
two flats on the plug.

8. Refit the brake assembly by securing the brake
backing plate and also the steering arm to the stub axle
flange using the six bolts and self locking nuts, noting
that the bolt heads are fitted to the inside of the backing
plates. It is advisable to renew the self locking nuts
once they have been removed.

9. Refit the hub and drum assembly and adjust the

hub bearings as detailed in this section. Refit the road
wheel and the nave plate.

10. Check the front wheel track (toe-in) and adjust, if
necessary.

11. Lubricate the swivel pin and bushes with the
recommended grade of lubricant.

FRONT AXLE ASSEMBLY
To Remove.
1. Jack up centrally under the front axle until the
front road wheels clear the ground. Position suitable
stands under the chassis sidemembers close to the rear
of the front spring rear shackles.
Note: Remove the nave plates and slacken the road
wheel securing nuts beforc raising the front
wheels off the ground.

2. Remove the front road wheels.

3 Di the front hydraulic brake flexible hoses.
Refer to the “Brakes™ section for the correct procedure
for this operation.

4. Release the steering side rod from the steering arm
and allow the rod to remain connected to the steering
drop arm.

5. Remove the front shock absorbers as detailed under
the appropriate heading in the “Chassis Frame, Sus-
pension and Shock Absorbers™ section.

6. Remove the four U-bolts which secure the front
road springs 1o the axle bed. The lower shock absorber
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mounting brackets will also be released at the same
time.

7. Lower the jack and withdraw the front axle assem-
bly complete.

8. For details of dismantling, overhaul and re-
assembly of the front axle assembly, refer to the
appropriate instructions given under sub-headings in
this section.

To Refit.

Reverse the removal operations giving attention to
the following points.

1. Ensure that the mating faces of the axle bed spring
mounting pads and the road springs are clean and free
from burrs.

2. Check that the dowel heads of the road spring
centre bolts seat correctly in the locating hole of each
axle bed mounting pad.

3. Check the condition of the shock absorber
mounting rubbers, renewing if necessary.

4. Ensure that the steering side rod ball pin shank and
the steering arm tapered bore are clean before refitting.
Fully tighten the slotted securing nut and fit a new
split pin.

5. Top up and bleed the hydraulic brake system after
refitting the flexible brake hoses. For details of the
i ired for bleeding the brake system, sce

“Brakes” section.
6. Check the front wheel track (loc-in) as detailed in
the “Steering™ section.

FRONT AXLE BED
To Remove.

1. Remove the front axle assembly as detailed in the
previous sub-section.

2. Remove the stub axles and swivel pins as detailed
within this section.

Inspection and Overhaul.
1. Thoroughly clean the axle bed and then examine for
cracks.

2. Inorder to check for distortion, proceed as follows:

(@) The axle bed must be supported beneath each
spring mounting pad on a suitable flat surface and
preferably clamped in position.

(b) Lay a straight edge, 36 in. (19-4 cm,) in length,
across the two spring mounting pads together with
an engineer's protractor. Adjust the position of the
axle bed on the supports until it is exactly level and
horizontal, as indicated by the spirit level in the
protractor on the straight edge for the longitudinal
plane (axle bed length) and on the spring mounting
pad for the transverse plane (axle bed width).

Attach the Churchill Axle Aligning Rods 894 to
the swivel pin bosses and using the spirit level, set
the bars vertical as viewed from the ends of the
axle bed.

{d) Check the king pin inclination using the engineer's
protractor, The correct reading should be 87,
For details of other dimensions on the axle bed,
refer to the *Manufacturing Data™ at the beginning of
this section.

3. Check that the fit of the swivel pins in the axle bed
bores are a light interference fit.

Lt

(€

To Refit.

Refer to the appropriate sub-headings within this
section for details of refitting the axle components and,
finally, the refitting of the front axle assembly.
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REAR AXLE
DATA
Type ~— Fully floating
Final drive gears Spiral bevel
Differential gears Straight bevel
Axle casing = v e i Pressed steel banjo
Final drive gear carrier
Differential case halves = Malleable iron castings
Bevel pinion bearing sleeve
Axle ratios (standard)
KAH.3023 Home and Export 5.570: 1
KAD.3023 Home and Export ;
KAL.3023 Home and Export 5430 |
KAL.4023/KAL 4035 Home and Export d
KAH.4023/KAH.4035 Home and Export
KAD.4023/KAD.4035 Home and Export 6000 : 1
KAL.6035 Home and Export
KAB.6035 Home and Export e 4875:1
Overall gear ratios
Axle ratio e - .. 4-875 5-430 5-570 6-000 6-570
Top .. oW = .. 4875 5-430 5-570 6-000 6:570
Third ain i o 8299 9245 9-484 10-22 11-19
Second ik . .. 1477 16-44 1688 18-18 19:90
First o . . 2813 3133 3215 34-62 3791
Reverse o 3405 3793 3891 4192 45.90

Adjustment for tooth contact (between crown
wheel and bevel pinion)
Bevel pinion adjustment (for
setting mesh of bevel pinion in

relation to the crown wheel) .. o

Crown wheel adjustment (for
setting mesh of crown wheel in
relation to the bevel pinion)

Crown wheel side thrust

Bearings

Hub bearings e o i oy

Adjustment

Bevel pinion bearings
Adjustment 5

Shims fitted between the bevel pinion bearing sleeve and
the gear carrier

Shims are obtainable in -003/-005 and 012 in. (-076/
127 and -305 mm.) thicknesses

By means of externally threaded bearing adjusters
seating in the gear carrier and caps, and abutting the
bearing cups. The adjusters are locked by pins
registering in the castellated end faces.

Taken on a phosphor bronze pad, positioned by means
of a stecl stud

Taper roller

By means of an adjusting nut, secured by a lockwasher
and locknut

Taper roller

By shims fitted between the bearings and the two
distance pieces. A single distance piece is fitted on
KAH.3023 and KAD.3023 models, and the shims arc
located between the distance piece and the outer
bearing cone.

Shims are obtainable in -003/-005 and -012 in. (076
+127 and 305 mm.) thicknesses

Page G.4

Bearings—Data continued
Bevel pinion pilot bearing
(all models, excepting
KAH.3023 and KAD.3023 models) e Ve

Lubrication
Drain plug ..
Combined filler and OII lml
plug (all models, excepting
KAH.3023 and KAD.3023 models)
Filler plug (KAH.3023 and
KAD.3023 models only) .. o L
il level plug (KAH.3023 and
KAD.3023 models only) ..

Oil capacity
—All models, excepting
KAH.3023 and KAD.3023 models ..
—KAH.3023 and KAD.3023 models only

REAR AXLE

Parallel roller (the bearing cup is retained in the gear
carrier and the cone is a press fit on the bevel pinion
spigot)

Fitted beneath the axle casing banjo
Located in the casing rear cover

Positioned on the upper side of the gear carrier

Situated in the casing rear cover

5 pint (2-75 litre)
7 pint (4 litre)

MANUFACTURING DATA

Differential (All Models, excepting KAH.3023 and
KAD.3023 Models).

Backlash (crown wheel to bevel pmu:-n)
Internal diameter of pinions oe
Diameter of cross pin spigots A =
Clearance between cross pin

spigot and internal diameter of pinion ..
Internal diameter of differential

case on register for bevel wheel .. ve e
Diameter of bevel wheel spigot .. 2 o
Clearance between bevel wheel

spigot and interoal diameter

of differential case o7 i
‘Thrust washer thickness

Pinion

Bevel wheel 3 H: 3
Crown wheel thrust pad thickness .. in
Average clearance, thrust pad

to crown wheel .. %

Differential (KAH.3023 and KAD.3023 Models Only).

Backlash (crown wheel to bevel puuon)
Internal diameter of pmwns
Diameter of cross pin spigots
Clearance between cross pin

spigot and internal diameter of pinion ..
Internal diameter of differential

case on register for bevel wheel .. - -
Diameter of bevel wheel spigot .. il £
Clearance between bevel wheel

spigot and internal diameter

of differential case .
Crown wheel thrust pad t.htckmss
Average clearance, thrust pad

to crown wheel .. o e

inches miillimetres

-009 in. to -012 in. (229 mm. to -305 mm.)
1-0060/1 0045 25-552/25-514
1-001/1-000 25-425/25-400

0035 in. to 0060 in. (-089 mm. to 152 mm.)

2-194/2-188
2-182/2-150

55-728(55-575
55-423/55:372

006 in. to -014 in. (-152 mm. to -356 mm.)

037/-036 940/-914
065/-063 1-651/1-600
+210/-200 5-334/5:080
015 -381

*006 in. to -009 in. (*152 mm. to 229 mm.)
1-0675/1-0655 27-115/27-064
1-0620/1-0615 26'975/26-962

0035 in. to -0060 in. (089 mm. to -152 mm.)

1-8905/1-8895
1-8877/1-8855

48-019/47-993
47-949/47-892

018 in. to -0050 in. (-046 mm. to 127 mm.)
<210/-200 5-334/5-080

015 -381
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TORQUE WRENCH DATA

All Models, excepting KAH.3023 and
KAD.3023 Models.
Axle shaft to bub stud nuts ..
Driver coupling nut .. -
Bevel pinion bearing slecve
to gear carrier sefscrews
Gear carrier to casing selscrews
Rear cover to casing setscrews
Gear carrier bearing cap sctbolts
Differential case (half) setbolts 3
Differential case to crown wheel sctbolts ..
Brake assembly to casing, setbolts and nuts

KAH.3023 and KAD.3023 Models Only.
Axle shaft to hub setbolt nuts : .
Wheel stud, hub to brake drum bac]muts
Driver muplmg nut .. s -
Bevel pinion bearing sleeve
10 gear carrier sclscrews ..
Gear carrier (0 casing Selscrews
Rear cover to casing setscrews
Giear carrier bearing cap stud nuu, or bulls
Differential case (half) and crown wheel
setboit nuts
Brake assembly to ca.smg. Rlbt)lls and nu{s

40 Ib. fr. (5-53 kg. m.)
200 Ib. fr. (27-65 kg. m.}

55 Ib. ft, (7-60 kg. m.)
60 Ib. ft. (8:30 kg. m.)
60 Ib, ft. (8:30 kg, m.)
175 Ih. ft, (24-19 kg. m.)
55 1b. ft. (7-60 kg. m.)
90 1h. ft. (12:44 kg. m.)
35 Ib. ft. (4-84 kg. m.)

25 1b. ft. (3-46 kg m.)
175 1b, ft. (24-19 kg. m.)
150 1b. ft, (2074 kg. m.)

35 Ib. ft. (4-84 kg. m.)
351b. fl. (4-84 kg. m.)
25 Ib. ft. (3-46 kg m.)
125 Ib. ft. (17-28 kg. m.)

65 Ib. ft. (8:99 kg, m.)
35 1b. fl. (4-84 kg m.)
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AXLE

For information in respect of the Rear Axle as fitted to KAL.3023, and all KA.40 and KA.60 Models,
see pages G.20 to G.35.

DESCRIPTION

The rear axle is of the fully floating type, enclosed in
a pressed stecl banjo casing, each end of the casing
being reduced in diameter to take the opposed taper
roller bearings, on which the hubs revolve. Mounting
plates welded to the casing adjacent to the reduced
ends provide the means of anchoring the brake assem-
blies. Positioned adjacent to the mounting plates and
again welded to the casing are pressed steel saddles,
which seat the road springs. In addition various smaller
brackets, also welded to the casing, provide support for
the compensator linkage, handbrake cable, brake hose
three-way connector and the shock absorber links.

The gear carrier, housing the complete final drive is
secured to the front of the banjo centre section of the
casing, while the casing is closed at the rear by a pressed
steel cover, which incorporates an oil level plug located
in a cast housing. The oil filler plug is situated at the
top of the gear carrier. Screwed into the casing above
and below the final drive, is a breather and a drain plug
respectively.

The final drive is by a spiral bevel crown wheel and
pinion. The drive from the propeller shaft is trans-
mitted to the bevel pinion, via a driver coupling of the
“transmission damper” type, which is located radially
on the bevel pinion shaft by means of two feather keys
and retained with a washer and Simmonds nut. The
shaft of the bevel pinion is supported in two opposed
taper roller bearings housed in a bearing sleeve.
These bearings are preloaded, shims being provided for
obtaining this accurately. The shims are located

gether with a di picce kb the bearing
cones and positioned so as to abut the outer bearing
conc and the small diameter end of the distance picce.
To prevent lubricant loss, an oil seal is pressed into
the end of the bearing sleeve, and the sealing lip scats
around the boss on the driver coupling. The bearing
sleeve is retained on the gear carrier by setscrews,
and shims are provided between the flange on the
sleeve and the carrier for the purpose of accurately
setting the depth of tooth contact between the pinion
and the crown wheel. To ensure lubricant in sufficient
quantities is supplied to the bevel pinion bearings, oil
is thrown from the crown wheel and directed, via a
collecting duct in the gear carrier, through an aligning
passage in the bearing sleeve and hence into the annulus
formed between the pinion bearings. Any oil which
finds its way through the outer bearing is checked by
the oil seal and excess oil drains back to the axle casing
through the bearing races.

The crown wheel locates on an accurately ground
register formed in one half of the two piece differential
case, and is secured to the differential case by means of
long setbolts and nuts. The differential case revolves
on opposed taper roller support bearings, which are
preloaded and housed in the gear carrier. Bearing caps

secured to the gear carrier by means of studs, nuts and
split pins serve to clamp the support bearings on carly
models, whilst bolts and spring washers serve to secure
the bearing caps on later models, A castellated screwed
sleeve fitted over and abutting the cup of each bearing
act as bearing adjusters. The bearing adjusters also
enable the whole differential assembly and crown wheel
1o be moved bodily to either side for the purpose of
obtaining the correet backlash between the crown wheel
and pinion teeth.

A thrust pad is provided to support the crown wheel
at times of sudden excessive loads. This thrust pad
comprises a phosphor bronze ferrule on a steel stud,
and is mounted in the gear carrier directly behind the
crown wheel at the point of mesh with the pinion. The
stud is secured by means of a locknut and lockwasher.

The differential assembly contains in the two piece
case, two bevel wheels in constant mesh with two
pinions. One pinion is located on each spigot of a cross
pin, and the pin is supported at cach end in bores
formed between the two differential case halves. Holes
drilled in the outer ends of the cross pin align with
similar holes in the differential case and the setbolts
passing through these holes secure the pin. The bevel
wheels are splined internally to take the axle shafts
and are fitted to similar bores, one in each half of the
differential case, where they mesh with the differential
pinions.

From the differential assembly the drive is taken by
fully floating axle shafis to the hubs, a flange integral
with the shaft being secured to the hub by sctbolts and
nuts.

The hubs revolve on opposed taper roller bearings
carried on the axle casing: Shoulders integral with the
hub, locate the cups of the bearings, whilst the cone of
the inner bearing is located in position against a
shoulder formed by the brake assembly mounting plates
and the cone of the outer bearing is retained by a
bearing safety washer and two nuts, one for bearing
adjustment purposes and the other acling as a locknut.
A lockwasher is interposed between the nuts. The hub
is sealed against lubricant loss, with an oil scal fitted to
the inner end, and a joint fitted at the outer end,
between the hub and axle shaft fange.

An oil catcher is secured at its outer flanged end by
means of the same setbolts and nuts which mount the
brake backing plate to the axle casing. The inner edge
of the oil catcher is positioned adjacent to the oil seal
and provides a protective shield to catch any oil,
which may be thrown from the seal and functions in
conjunction with a drain hole provided in the mounting
plates,

Studs scated in the hub flange, each located by a
dowel, provide the means of attaching the brake drums
on the inner side by backnuts, and the road wheels on
the outer side by means of the retaining nuts.

Page G.8 REAR AXLE

OPERATION

The drive is transmitted by the propeller shaft to the
bevel pinion and the meshing crown wheel, through the
differential pinions and bevel wheels to the axle shafts
and hence to the hubs and wheels. For the drive at the
propeller shaft to be available at the road wheels for
traction, both wheels must contact the ground, without
slip occurring, thus the “couple™ existing between the
differential cross pin and the axle shafts, through the
medium of the differential pinions and bevel wheels is
maintained under these drive conditions.

The differential gearing enables the rear wheels to
rotate at independent speeds when the wvehicle is
deviated from the straight ahead, i.e., cornering, ete.,
with the result that the differential pinions are caused
to rotate about the cross pin and around the meshing
bevel wheels positioned on either side. The drive is still
maintained however to the road wheels by means of the
“couple” existing within the differential gearing.

When the vehicle is driven straight ahead and the
forces opposing the road wheels are equal, no rotation
of the differential pinions occurs about the meshing
bevel wheels, the drive being transmitted by the
“couple” existing within the differential gearing.

LUBRICATION
Axle.

Every 8,000 mile (12,000 km.) the axle should be
drained, flushed and refilled with fresh oil of the
recommended grade.

The drain plug is located underncath the axle casing
and the cranked solid key supplied in the tool kit
should be used for removing the plug. Sey oil

AXLE SHAFTS
To Remove,
1. Unscrew and remove the nuts and spring washers

that secure the axle shaft flange to the setbolts in the
wheel hub.

2. Remove the axle shaft. Two § in. B.S.F, tapped
holes are provided in the shaft flange to assist the
initial break, Insert two suitable bolts into these holes
and screw them in alternately and equally until a lever
can be applied between the flange and the hub.

3. Withdraw the setbolts from the wheel hub.

Inspection.

1. Examine the shaft generally for bend or cracks and
the splines for wear or twist. Renew the axle shaft if
damage is evident. The axle shaft splines may be tested
for backlash, using a new differential bevel wheel as a
EAuge.

2. Check the flange setbolts for stretch and the threads
for damage, renewing as necessary.

To Refit,

1. Ensure the mating faces of the hub and the axle
shaft flange are clean and free of burrs, then fit a new
joint to the flange on the hub.

2. Insert the shaft into the axle casing, ensuring that
after engaging the splines in the differential bevel wheel,
the shaft is entered squarely. If necessary a few light
hammer blows may be applied to the flange of the
shaft to ensure that the shaft is fully home.

3. ‘Rgﬁt the securing setbolts to the hub fange,
gaging the setbolts in the holes on the axle shaft

filler and level plugs are incorporated, the level plug
being located in the rear cover, whilst the filler plug is
screwed into the top of the gear carrier. The oil level
is correct when oil overflows from the orifice for the
level plug.

Whee! Hubs.

The hubs are packed with grease during origimal
assembly at the factory. Every 24,000 mile (36,000 km.}
the hubs should be cleaned out and repacked with
fresh grease of the recommended grade. To carry out
this operation the hub must be r 1, cl 1

flange.

4. Refit the nuts and spring washers, screw down
alternately and tighten securely to a torque wrench
reading of 25 1b. fi. (3-46 kg. m.).

WHEEL HUBS AND BEARINGS

Checking Hub Bearings for End Float.

It is recommended that every 12,000 mile (18,000 km.)
the hub bearings should be checked for end float,
noting that the hubs should not be removed

repacked and refitted as described under the appro-
priate sub-headings of *“Wheel Hubs and Bearings™, on
pages G.9, G.11 and G.12.

Important: Whilst it is not desirable to completely fill
the cavity between the inner and outer bearings with
grease when repacking, it is essential to ensure an
adequate supply of grease is placed in the immediate
vicinity of both bearing races. Apply the grease in the
hub so as to leave a space around the axle casing when

bled, On r bly of the hub to the axle
casing, pack the space between the safety washer and
the outer bearing with grease. Finally pack the cavity
around the adjusting and lock nuts with grease.

To check the end float, proceed as follows:
1. Jack up the vehicle under the rear axle until the

road wheels clear the ground and suitably support the
axle casing on stands.

2. Remove the road wheels.

3, Withdraw the axle shafts (see above).

4. To record hub end float readings, utilise a dial
gauge and suitably secure Lo the axle shaft flange on the
hub, using the Gauge Post, Churchill Tool R.G.

334, Code 1. [Insert the Adaptor Pad, Churchill
Tool R.G. 334, Code 2 in the outer end of the axle
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casing and position the dial gauge so that its pointer
contacts the adaptor pad on the centrally disposed
depression.

5. With a bar approximately 48 . (122 ¢cm.) long
applied to the ground and to the outer face of the hub,
exert leverage to move the hub and drum assembly for
its maximum movement in an inward direction. Zero
the scale of the dial gauge with the hub maintained in
this position, and then remove the bar.

6. Applying two levers approximately 18 in, (46 cm.)
long at diagonally opposite positions between the brake
backing plate and the lip of the brake drum, exert
pressure to displace the hub and drum assembly through
its maximum outward travel.

7. Observe the reading on the dial gauge when the hub
is in its outermost position. For the hub bearings to be
in correct adjustment, an axial end float reading of
between -003 in. to 006 in. (-076 mm. to ‘152 mm.)
must be obtained on the dial gauge. Remove the two
fevers, the dial gauge and the adaptor pad. If the

ding obtained is outside the designed axial end
float limits, the hub bearings must be adjusted as
detailed under “To Adjust the Hub Bearings”. How-
ever, if the axial end float on the hub bearings is correct,
remove the gauge post, install the axle shafts and refit
the road wheels.

To Adjust the Hub Bearings.
1. Jack up the rear axle until the road wheels clear the
ground and suitably support the axle casings on stands.

2. Remove the road wheels.
3. Withdraw the axle shafts (sec page G.8).

4. Straighten the tabs of the lockwasher and remove
the outer, or locknut, using Churchill Tool R.G.95.

5. Withdraw the lockwasher.

6. To adjust the hub bearings to within the end float
limit of -003 in. to -006 in. (-076 mm. to -152 mm.),
proceed in the following manner:

(a) To record hub end float readings, utilise a dial gauge
and suitably secure to the axle shaft flange on the
hub, using the Gauge Post, Churchill Tool R.G. 334,
Code 1. Insert the Adaptor Pad, Churchill Tool
R.G. 334, Code 2 in the outer end of the axle
casing, and position the dial gauge so that its
pointer the adaptor pad on the registration
depression at the centre of the pad.

(b) With a bar approximately 48 in. (122 cm.) long
applied to the ground and to the outer face of the
hub, exert leverage to move the hub and drum

bly for its i in an inward
direction, Zero the scale of the dial gauge with the
hub maintained in this position, and then remove
the bar.

(c) Applying two levers approximately 18 in. (46 cm.)
long at diagonally opposite positions b the
brake backing plate and the lip of the brake drum,

exert pressure to displace the hub and drum
assembly through its maximum outward travel,

(d) With the hub maintained in this position, observe
the reading on the dial gauge. For the adjustment
to be correct an end float reading of between 003
in. to -006 in. (-076 mm. to -152 mm.) must be
obtained. Remove the two levers, the dial gauge
and the adaptor pad.

() Should the reading obtained be outside the designed
axial end float limits, slacken back the adjusting
nut to increase, or screw in the adjusting nut to
decrease the hub end float, until a reading within
the correct limits is obtained. Use Churchifl Tool
R.G. 95 to rotate the adjusting nut,

7. Refit the lockwasher and the locknut. Tighten
the locknut, taking care not to move the adjusting nut.

8. Check again to ascertain that the end float reading
has not altered. Remove the gauge post from the hub
flange. Secure both the locknut and the adjusting nut
by turning a tab on the lockwasher over a flat on each
of the nuts,

9. Refit the axle shafts and the road wheels.

To Remove.

1. Jack up the rear of the vehicle until the road wheels
clear the ground and suitably support the axle on stands.

2. Remove the road wheels.
3. Withdraw the axle shafis (see page G.8).

4. Straighten the tabs on the lockwasher and then
remove the locknut, lockwasher, adjusting nut and the
bearing safety washer. The removal of these nuts is
facilitated by the use of Churchill Tool R.G.95.

5. Ensure the handbrake is in the “off” position, then
withdraw the hub complete with brake drum, bearings
and oil seal, using Churchill Main Tool R.G,51B with
the Bridge R.G.51B-9 and the Adaptor Set R.G.51B-10.
Alternatively if difficulty is experienced in freeing the
hub and brake drum assembly, apply light blows with
the aid of a hide faced hammer in diagonally opposite
positions on the drum lip.

To Dismantle.

1. In certain instances the inner bearing cone and the
oil scal will remain on the axle casing and removal is
facilitated by the use of suitable levers applied behind
the inner bearing cone, until the cone is freed from the
axle casing. Ensure the rollers and cage of the bearing
cone are not damaged during this operation. It is usual
for the inner bearing cone and oil seal to be withdrawn
with the hub assembly. Remove the hub bearings as
follows:

(@) Tap the oil seal and inner bearing cone clear of the
register in the hub (if these components have been
withdrawn with the hub), using light and alternate
blows applied by means of a drift to the fiat face of
the bearing cone. Care must be taken to avoid
damage to the bearing cage.
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Fig. G2, Rear axle details
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(b} To facilitate removal of the inner bearing cup, use
of the Churchill Adaptor Pad R.G.322 is recommen-
ded, in conjunction with the Universal Handle 550.
Press out the bearing cup from its register in the hub.

Fig. G.3. Pressing out the wheel bub inwer bearing cup, using the
fhiﬂﬂtﬁ}nul R.G.322 in conjunction with the universal
handle

{c) The outer bearing cup is removed in a similar
manner as described above in para. (b) for the inner
bearing, but for this application the use of Churchill
Adaptor Pad R.G.321, in conjunction with the
Universal Handle 550 is recommended. Press out
the bearing cup from its register in the hub.

2. Ifit is necessary to separate the hub from the drum,
the backnuts must first be removed and the drum can
be driven off with light blows, using a hide faced
hammer. It will also be necessary to remove the
appropriate backnuts to facilitate wheel stud renewal.

Inspection and Overhaul.

Clean all the components thoroughly before
inspection. The bearings should be cleaned in white
spirit and blown out using clean, dry compressed air.
The air stream must not be allowed to spin the rollers
and cage whilst cleaning the cone of the bearing,
but the cage should be rotated slowly by hand. After
cleaning, the complete bearing, if being retained for re-
assembly, must be immediately lubricated with suffi-
cient thin oil to prevent corrosion.

1. Examine the bearing rollers and the track of the
cones for wear or pitting, and the roller cage for damage.
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Examine also the bearing cups for wear or pitting. If
any of these conditions are apparent the complete
bearing must be renewed.

2. The bearing cups must be an interference fit in the
hub. Renew the hub if the cups slip into their registers,

3. Renew the oil catcher if damaged beyond repair.
This will be freed upon releasing the brake backing plate
setbolts and nuts, When refitting the new oil catcher,
ensure the lip on the inner edge is facing outward
towards the hub locations and tighten the backing plate
setbolts and nuts to a torque wrench reading of 35 Ib.
ft. (4-84 kg. m.).

4. Renew the oil scal if damaged in any way.

5. Check the threads of the wheel studs. If damaged
beyond repair renew the studs. Renew also the backnuts
if they have been removed.

To Re-assemble.

Prior to carrying out this operation, ensure the
bearing registers in the hub are clean and free from
burrs, and lightly smear with lubricant.

1. If the hub and brake drum have been separated, or
the backnuts removed for wheel stud remewal, re-
assemble the components by reversing the removal
operations, observing the following points:

(@) Asa precaution against the backnuts working loose,
the wheel studs are staked at the Factory on
original assembly, therefore, always renew the
backnuts when assembling and if the same wheel
studs are used again, the threads must be redressed
before attempting to fit new backnuts.

(b) When refitting the new wheel studs, line up the
semi-circular recess in the shoulder of the stud
with the hole provided in the hub flange, then tap
the stud into position. Drive the dowel peg through
the recess in the wheel stud and into the hole in the
hub flange, ensuring that it does not protrude from
the hub flange surface, which locates the brake
drum,

() The backnuts must be tightened to a torque wrench
reading of 175 Ib. ft. (24-19 kg. m.).

(d) Finally stake each wheel stud to its respective
backnut.

2. To facilitate fitting of the bearing cups (thick end
foremost), to their respective registers in the hub, it is
recommended that the Churchill Adaptor Pads R.G.322
and R.G.321 are used, these pads being applicable to
the inner and outer bearing cups respectively. These
adaptor pads are for use on a press, in conjunction with
the Churchill Universal Handle 550. Press each bearing
cup into its register in turn until flush against the
shoulder in the hub (see Fig. G.4). Remove the adaptor
pads. Ensure the bearing cups abut their respective
shoulders in the hub squarely.

3. Repack the two bearing cones with the recommen-
ded grade of fresh grease, forcing the grease in between
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the rollers and under the roller cages until fully packed,
working from the larger diameter end of each bearing.
Liberally smear the outer protruding surfaces of the

REAR AXLE

1. Disconnect the propeller shaft from the driver
coupling and suitably support the shaft.

rollers and cages with grease, also the working face of 2- Remove the setscrews securing the bearing sleeve

the bearing cups in the hub.

Fig. G4, Pressing in the wheel hub inner bearing cup, using the
Churchill Tool R.GJ322, in jenction
umiversal halﬂlbe 550 i o ek

4. Repack the hub with grease (see “Important Note”
under “Lubrication—Wheel Hubs", on page G.8).

5. Complete the re-assembly by placing the inmer
bearing cone into its cup and then refit the oil seal
squarely into the register in the hub with the sealing lip
!‘acing the bearings, until the oil seal is flush with the
inner end face of the hub.

To Refit.

To refit the hubs reverse the removal procedure,
adjusting the hub bearings as detailed on page G.9.
Refit the axle shafts as detailed on page G.8.

BEVEL PINION ASSEMBLY
To Remove.

'T?_\c bevel pinion, together with its two taper roller
bearings, distance piece, adjustment shims, oil seal and
driver coupling form a complete sub-unit assembled
to the pinion bearing sleeve, and can be removed as an
assembly.

to the gear carrier. Withd the bly, tapping
lightly on the rear of the driver coupling flange with

a soft faced hammer, if necessary to effect removal.

Note: The thickness and number of shims fitted
between the bearing sleeve and the gear carrier
should be noted so that the same thickness can
be used on re-assembly.

To Dismantle.

1. Rlcmovz the driver coupling securing nut. Tap the
coupling free using a soft faced hammer, or if a heavy
interference fit with the pinion shaft is encountered,
the coupling may then be withdrawn with the aid of
Churchill Main Tool 55, the Legs R.G.55-8 and the
Adaptor Set R.G.55-10 (see Fig. G.5).

2. Remove the two feather keys from the bevel pinion
shaft.

3. Grip the bearing sleeve on either side of the drilled
fange (threaded portion of pinion downwards) and
bump the end of the pinion on a wood, or lead block
until the pinion and the cone of the inner bearing are
clear of the sleeve. This operation will also free the
distance piece and shims. Remove the oil seal from its
register in the bearing sleeve by tapping on the inner
face of the outer bearing cone, when the oil scal and
bearing cone will be free for withdrawal,

4. The operation of removing the bearing cups from
the bearing sleeve is facilitated by the use of the Chur-
chill Adaptor Pads R.G.315 and R.G.323, these pads
being applicable to the inner and outer bearing cups
respectively.  Firstly, remove the inner bearing cup,
using the appropriate split adaptor pad, in conjunction

PEem

Fig. G.5. Withdrawing the driver coupling, ssing Churchill
Main Tool 55 in conjunction with the R.G.
the adaptor sei R.GS55-10 - SR
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with the Churchill Universal Handle 550. Press out
the inner bearing cup from its register in the bearing |
sleeve (see Fig. G.6). Press out the remaining bearing

Fig. G.6. Pressin mthehewtpmionhmrbnn 5, cup from the

* hﬁrlgﬁ sleeve, using the Chorchill Tool R.G.315, in
mﬁmhmmmnmlwkss&nmumhm
normal position

cup in a similar manner as described above for the cup

of the inner bearing, but in this case use the Churchill

Adaptor Pad R.G.323 to facilitate this operation (sce

Fig. G.7).

Note: When pressing ont the outer bearing cup, the
Universal Handle 550 is used in the reversed
position, as shown in the illustration,

5. To remove the cone of the inner bearing from the
bevel pinion shaft, employ Churchill Main Tool R.G.
4221B and the Adaptor Set R.G.4221B-22 (see Fig
G.8). Alternatively the bearing may also be removed by
applying a drift between the teeth of the pinion and tap
alternately on opposite sides of the cone taking care
not to damage the bearing cage.

Inspection and Overhaul.
1. Wash all bearings in white spirit and blow out using
clean, dry compressed air. When dealing with the
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bearing cone the air stream must not be allowed to
spin the rollers and cage whilst cleaning, but .”“
cape should be slowly rotated by hand. After cleaning,
the complete bearing, if being retained for re-assembly,

: Pressiog out the bevel pinion outer bearing cup from the
K 5 bearing :I:ﬂt,?nmng {:I» Churchill lnol R.G.323, in
conjunction with the universal handle 550, applicd in the

reversed position

Fig. G.B. Withdrawing the inner bearing cose from (he bevel
pinion, using the Churchill Tool R.G4221B and the
nda'plor set H.GAZZIB-22
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must be immediately lubricated in sufficient thin oil to
prevent corrosion. Examine the bearings for wear or
pitting on the track of the cones, rollers and bearing
cups, also examine the roller cage for damage. The
bearings must be renewed complete, i.¢., cup and cone, if
such damage is evident.

2. Examine the oil seal and renew if operating in-
efficiently,

3. Examine the teeth of the bevel pinion and if these

are damaged the pinion should be renewed.

Note: The pinion and crown wheel must be renewed
as a pair, due to their being matched during
manufacture to ensure quiet running.

4. Renew the feather keys if they are damaged.

5. Examine the driver coupling bolt holes for elon-
gation and the two keyways for wear.

To Re-assemble.

1. Ensure there are no burrs or foreign matter on the
shoulders inside the bearing sleeve, which might cause
the bearing cups to pitch. To facilitate fitting of the
bearing cups (thick end face foremost) to their respective
registers in the bearing sleeve, it is recommended that
the Churchill Adaptor Pads R.G.315 and R.G.323 are
used, in conjunction with the Churchill Universal
Handle 550, these adaptor pads are applicable to the
inner and outer bearing cups respectively.

Fig. G.9. Pressing in the bevel pinion inner bearing cup, using the
Churchill Twl R.G.315 in conjunction with the universal
handle 550, applicd in the nermal position
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Note: For this operation the Universal Handle 550 is
used in the normal position as shown in the
illustration.

Press each bearing cup into its register, until flush
with the shoulder in the bearing sleeve (see Figs.
G.9 and (G.10). Remove the adaptor pads. Ensure the
bearing cups abut their respective shoulders in the
bearing sleeve squarely.

Fig. G.10, l’:\aﬂ]\glnuumdphlolwlwhurhgcm,hﬁngm
Churchill Tool R.G323, in conjunction with the
universal handle 550, applied in the normal position

2. Place the bevel pinion in an upright position on a
wood or lead block, and with Churchill Hollow Drift
R.G.77, Code 2 tap the cone of the inner bearing on to
the pinion. Ensure the bearing abuts against the gear
teeth. Churchill Tool R.G.4221B and the Adaptor Set
R.G.4221B-22 may also be used for this operation as
shown at Fig. G.11.

3, Slide the distance piece and shims on to the bevel
pinion. The shims are fitted to facilitate bearing preload
adjustment,

4. Smear the bearings with thin lubricant, then place
the bearing sleeve complete with the cups, over the
pinion shaft. Fit the cone of the outer bearing and tap
it inte position with the aid of Churchill Hollow Drift
R.G.77, Code 2.

5. The pinion bearings must now be checked for pre-
load and if necessary adjusted. Carry out this operation
without fitting the oil seal. Fit the driver coupling to the
pinion shaft and tighten its securing nut to a torque



REAR AXLE

wrench reading of 150 Ib. ft. (20-74 kg. m.). Whilst
tightening the nut rotate the bearing sie_eve. 1} is
suggested that a slave nut be employed during adjust-
ment of the pinion bearings as it is not recommended
that nuts with fabric, or nylon inserts be removed and
refitted unnecessarily.

at. the bevel pinion jner
B Gl ekl Tool RCA221B
R.G.4221B-22

With the pinion held stationary a noticeable drag
should be felt when the bearing sleeve is turned. This
drag should be equivalent to a torque of 10 to 15 1b. in.
{11-51 to 17-27 kg. cm.).

To check bearing preload proceed as follows:

{a) Wrap a length of cord around the sleeve, with one
end anchored by a split pin located in one of the
sleeve setscrew holes, then with a pound scale
attached to the other end, pull on a line tangential
to the outer diameter of the sleeve (see Fig. G.12).

Fig. G.12. Checking the bevel pinion bearing preload, using a
spring balance

(b) To give the correct torque reading, a figure of 4-5 to
65 Ib, (2-04 to 2-95 kg.) should be obtained on the
pound scale. It is important that the sleeve must be
rotating when taking this reading, due to the
starting torque being higher.
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6. If the reading is not within the correct limits,
remove the driver coupling and di tle the bly
(sec paras. | to 3 under “To Dismantle”, on page G.12),
then change the shims fitted between the distance picce
and the outer bearing race, iec., if the reading is too
high, increase the thickness, but if the reading is too
low decrease the thickness. Shims of three different
thicknesses are available, these being -003/005 and
012 in. (-076/-127 and -305 mm.).

Repeat the above operation until the correct reading
is obtained, each time tightening the coupling securing
nut to the correct torque wrench figure (see para. 5).

7. When the bearings have been adjusted for preload,
remove the driver coupling and fit the oil seal to the
top of the bearing slecve.

8. Refit the two feather keys and tap the coupling on
to the pinion shaft, tightening the coupling sccuring nut
to a torque wrench reading of 150 Ib. fi. (20-74 kg, m.).

To Refit.

Insert the bevel pinion assembly into the gear carrier,
locating between the bearing sleeve flange and the gear
carrier, the same thickness of shims as removed, and
nofing the following:

1. Ensure the oil passage in the spigol on the bearing
sleeve lines up with the mating passage in the bore of
the gear cartier.

2. Reference should be made to “Adjusting Tooth
Contact” (see page G.17). Until the correct thickness of
shims has been ascertained, secure the assembly tem-
porarily with three setscrews.

3, The setscrews must be finally tightened to a torque
wrench reading of 35 Ib. ft. (4-84 kg. m.).

DIFFERENTIAL AND DRIVE

GEAR ASSEMBLY

To Remove.
1. Drain the oil from the axle casing.

2. Remove the axle shafls (see page G.8).

3. Disconnect the propeller shaft from the driver
coupling. Swing the rear end of the propeller shaft to
one side and suitably support.

4, Remove the setscrews and nuts that secure the gear
carrier to the axle casing, when the complete differential
and drive gear assembly may be withdrawn.

To Dismantle.

1. Remove the bevel pinion assembly. The removal
and dismantling procedures for this assembly are
detailed on page G.12.

2. Remove the differential bearing adjuster locking
screws and spring washers from the bearing caps.

3. Remove the split pins and nuts that secure the
bearing caps and Hft off the caps. On later models the
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bearing caps are secured by bolts and spring washers.
The bearing adjusters may be lifted from the gear
carrier after this operation.

Note: To ensure the bearing caps are refitted to their
original position, suitably identify one of the
caps to the gear carrier with centre dots.

4. Tap back the lockwasher and slacken the locknut
securing the crown wheel thrust pad stud. Screw back
the stud until the pad bears against the inside wall of
the carrier.

5. Lift the differential assembly complete with the
crown wheel from the gear carrier. To break the fit
between the bearing cups and the gear carrier, rock the
assembly. Do not allow the bearing cups to be inter-
chang

6. Remove the nuts securing the crown wheel, then
tap the crown wheel clear of the differential case and
the setbolts with a soft faced hammer.

7. Check that the differential case halves are marked
and if they are not marked, do so, thus ensuring that
the two halves are re-assembled in the same relative
position, Tap out the differential case setbolts and split
the case. Lift out the differential pinions, the cross pin
and bevel wheels.

8 The bearing cones may be withdrawn from the
differential case hosses with the aid of Churchill Main
Tool R.G.4221B and the Adaptor Set R.G.4221B-18A
(see Fig. G.13).

Fig. G.13. Withdrawing the
case, wilng the Churchill
adaptor set R.G4221B-18A

cone from the differential
Tool R.GA4221B, and the

9. To remove the throst pad unscrew its stud until the
pad is forced offl by the gear carrier.

Inspection and Overhaul.

1. With respect to the bevel pinion assembly, refer to
page G.13,

2, Examine the crown wheel for wear and defects. I

the teeth are chipped or worn the crown wheel must be
renewed.
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MNote: If the crown wheel is renewed the pinion must be
renewed also, the two components being care-
fully matched during fi

3. Check the bevel wheels for wear on the splines

which engage with the axle shafis, the splines of a new

axle shaft may be used as a gauge in this instance; check
also the gear teeth for wear or damage. The latter
examination also applies to the differential pinions.

Inspect the bore of the pinions for wear or scoring. If

damage or wear is excessive on any of these com-

ponents, the faulty components should be renewed.

4. Examine the pinion cross pin for wear or scores,

5. Examine the inner faces of the differential case, on
which the gears bear, for scores. If deep scoring is
evident the complete case must be renewed, as the two
halves are machined together to very close limits,

6. Wash the bearings in white spirit and biow out
using clean, dry compressed air. The air stream must
not be allowed to spin the rollers and cage whilst
cleaning the bearing cones, but the cage should be slowly
rotated by hand. After cleaning, the complete bearings,
if being retained for bly, must be i diately
lubricated with thin oil to prevent corrosion. Inspect
the bearings for wear, pitting or damage and rencw as
complete bearings, i.e., cup and cone, if necessary.

7. Renew the crown wheel thrust pad if worn,

8. Check all the setscrews and bolts for stretching and
damaged threads.

To Re-assemble.

1. Smear the back faces of the bevel wheels and
pinions, also the cross pin with lubricant.

2. Place the differential bevel wheels into their respec-
tive bore in each half of the differential case.

3. Fit the differential pinions to the cross pin, one on
each spigot and place these components in one of the
case halves, locating the cross pin in such a manner, so
as to line up the bolt holes in the cross pin spigots with
those in the case.

4. Unite the differential case halves, ensuring that the
marks on the case halves made during dismantling are
coincident. Ensure also at this stage that the bolt holes
in the cross pin are still in alignment with those in the
differential case, by threading setbolts through.

5. Remove any burrs or foreign matter from the front
face of the crown wheel and the corresponding register
and locating face on the differential case. Refit the
crown wheel 50 as to abut the differential case half
identified by the two counterbored setholt holes, Refit
the remaining differential case setbolts to the vacant
holes, so as to register the bolt heads in the opposite
case half to the one locating the crown wheel, i.e., with
the nuts and washers adjacent to the crown wheel back
face, Securely tighten the nuts, to a torque wrench
reading of 65 Ib. f1. (899 kg. m.).
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6. Smear the bearings with thin lubricant and refit the
bearing cones to the differential case bosses, using a suit-
able drift making certain that they abut against their
respective  shoulder on the differential case. The
bearing cones are an interference fit and the force
required to fit them must be apphed to the outer face.
Ensure the bearing cups are not 1|
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bearing adjusters until the correct reading is obtained.
Before re-checking the preload tighten the cap nuts, or
bolts, to 125 Ib. ft. (17-28 kg. m.).

13. Re-assemble the pinion assembly (see page G.14)
and refit the assembly (see page (.15), when the correct
tooth contact can be determined as detailed under

7. Screw the thrust pad stud into the gear carrier until
it protrudes far enough to allow the thrust pad to be
fitted. Fit the pad and unscrew the stud until the pad
bears against the gear carrier.

8. Lower the differential and crown wheel assembly,
complete with the bearing cups into the gear carrier.
Engage the bearing adjusters with their mating threads
in the gear carrier and fit the bearing caps, with the
marks made during dismantling coincident (see para. 3
under “To Dismantle”). Refit the cap nuts, but do
not tighten at this stage. On later models the bearing
caps are secured by means of bolts and spring washers,

9, Position the differential assembly approximately
central in the carrier and also remove all slackness from
the bearings by screwing in the adjusters.

10. The bearings must now be preloaded to give a
torque of 15 to 18 Ib. in. (17-27 to 20-72 kg. cm.). The
cap nuts, or bolts, must be tightened to a torque reading
of 125 Ib. fi. (17-28 kg. m.) before checking the prefoad.

11. Check the preload as follows:

Wrap a length of cord around the differential case
and anchor one end to the case. With a pound scale
attached to the free end, pull on a line tangential to the
outer diameter of the case (sec Fig. G.14), when a
reading of 4 to 5 Ib. (1-81 to 2-27 kg.) must be obtained
for the preload to be correct.

Fig. G.14. Checking the differential bearing preload, using a
spring balance

Note: Ensure the assembly is rotating before noting the
spring balance reading as the starting torque
will be higher.

12. If the reading is incorrect slacken the appropriate
cap nuts, or bolts, and tighten, or loosen one of the

“Adjusting Tooth Contact™, below.

Adjusting Tooth Contact.

1. Check the backlash. Using the Churchill Tool
PT.4008, position the dial gauge to contact one of the
crown wheel teeth so that it will record. any movement
of that tooth (see Fig. G.15). Hold the driver coupling

Fig. G.15, Checking for backiash between the crown wheel and
bevel pinion teeth, using the (.hwcllll Tool PT.4008

firm and rock the crown wheel back and forth to take
up any play between the gear teeth, noting the move-
ment recorded on the dial gauge. Carry out this check
in a number of different positions so that any high
spot can be taken into consideration. The correct back-
lash is -006 in. to 009 in, (-152 mm. to 229 mm.).

2. If the backlash is incorrect, adjust as follows:

(@) Excessive backlash. The bearing adjuster facing the
teeth of crown wheel must be unscrewed and the
whole assembly moved over by tightening the
opposite adjuster an equal amount.

(5) Insufficient backlash. Slacken the adjuster behind
the crown wheel, then move the assembly in an
opposite direction to 2{(g) by tightening the other
adjuster an eqoal amount.
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Note: When unscrewing an adjuster note the number
of castellations which pass by the aperture in the
bearing cap for the adjuster locking screw. The
opposite adjuster can then be screwed in by an
equal amount in a similar manner. In this way
the adjustment of the differential bearings will
not be altered.

After effecting the adjustment, the bearing cap nuts,
or bolts must be tightened again to the correet torque
wrench reading before the backlash is re-checked,

3. Carry out a check to ensure the tooth contact is
correct. Brush a thin coat of marking paste over a
number of the crown wheel teeth (a suitable paste may
be made by mixing red lead with engine oil). Rotate
the pinion in a clockwise direction and apply hand
pressure to the crown wheel against the direction of
rotation in order to obtain a clear mark. Compare the
marks on the drive side of the crown wheel teeth with
those illustrated at Fig. G.16 when a diagnosis of adjust-
ment may be made as follows:
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(r) Incorrect adjustment as illustrated by “C” indicates
insufficient backlash. When the mark is at the
opposite end of the teeth, i.e., the “heel”, it indicates
excessive backlash. To correct backlash refer to
para. 2.

(d) Correct adjustment as shown at “D” will give a
mark square with the edge of the gear “toe” and the
length of the tooth, contact extending for approxi-
mately three-quarters of the tooth length,

4. When the adjustment is correet, secure the adjusters
by installing the locking screws, and the bearing cap
nuts by inserting the split pins. On later models, the
bearing caps are secured by bolts and spring washers.
Fit the remaining setscrews securing the pinion bearing
sleeve and tighten these setscrews to a torque wrench
reading of 35 Ib. fi. (484 kg. m.).

5. Screw in the thrust pad stud to re-establish the
correct clearance between the pad and the back of the
crown wheel. This should be 015 in. (-381 mm.),

A INDICATES THAT THE SETTING OF THE PIMION 15 TOO FAR
AWAY FROM THE CROVWN WH

€ INDICATES INSUFFICIENT Iﬁ&'Ki »\iH HEN THE MARKING
15 AT THE OPPOSITE EMD OF THE TEETH, EXCESSIVE BACK-

LASH 15 PRESENT).
Fig. G.16. tooth

5.665

-3 INDICATE.S THAT I'HE PIMNION 15 TOO FAR INTO M.

oL A Ly INTO MESH WITH

[ INDICAI'EE THE DG“E\:Y Hlsthc OF THE BEVEL PINION
WITH THE CROWN WHEE!

{a) Incorrect adjustment as shown by “A™ indicates
that the pinion is too far away from the crown
wheel. To rectify this, remove shims from between
the bevel pinion bearing sleeve and the gear carrier.
Note: Alteration to the shimming will within all

probability affect the backlash.

(b) Incorrect adjustment as illustrated by “B* indicates
that the pinion is too far into mesh with the crown
wheel, This is corrected by adding shims between
the bevel pinion bearing sleeve and the gear carrier.

on the crown wheel

which can be checked with a feeler gauge. Lock the

stud with its locknut and secure the latter with the lock-

washer.

Note: Tighten the thrust pad hard against the crown
wheel before checking the clearance to ensure
the pad is seated correctly on its stud.

To Refit.

To refit the drive gear and differential assembly
reverse the dismantling procedure, renewing the joint
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between the gear carrier and the axle casing. The set-
screws and nuts securing the gear carrier should be
tightened to a torque wrench reading of 35 lb. fi.
(4-84 kg. m.). If the rear cover was removed, renew the
joint between the cover and axle casing, and tighten the
setscrews to a lorque wrench reading of 25 Ib. f.
(346 kg. m.). Refill the axle with clean oil of the
recommended grade to the correct level,

REAR AXLE ASSEMBLY
To Remove.
1. Drain the axle casing.

2. Jack up the rear of the vehicle preferably on a
trolley jack until the road wheels clear the ground.
Place suitable stands beneath the chassis sidemembers
in front of the rear spring front brackets.

3. Remove the road wheels.

4. Disconnect the propeller shaft from the driver
coupling. Do not allow the propeller shaft to hang
from the centre coupling, but suitably support at the
rear end.

5. Disconnect the handbrake cable from the com-
pensator lever located on the axle casing. Remove the
pinch bolt from the cable abutment bracket on the axle
casing, then lift the handbrake cable clear of the axle.

6. Disconnect the hydraulic brake rear hose from the
three-way connector on the axle casing (see “Brakes”
section).

7. Disconnect the shock absorber links from the
casing brackets.

8. Remove the nuts then withdraw the “U" bolts and
“U™” bolt pads, which secure the rear springs to the axle
casing.

9. Steady the rear axle at its outer hub ends, when the
axle assembly can be lowered and moved rearwards on
the trolley jack and withdrawn from beneath the
wvehicle.

To Dismantle.

1. Remove the axle shafts and the hubs (see pages G.8
and G.9 respectively).

2. Disconnect the brake pipes from the brake wheel
cylinders by removing the sleeve nuts. Disconnect the
transverse brake rods at the compensator lever.

3. Remove the bolts and nuts securing the brake
backing plate to the flange on the axle casing. This
operation will also free the hub oil catcher, observing
that the inner lip of the oil catcher is positioned to face
outward towards the hub locations. Withdraw the
brake assemblies complete with their wheel cylinders
and transverse brake rods.

4. Ifitis required to letel: and di: !
the handbrake « bly, refer under the

“Brakes" section.
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5. Remove the rear cover and the differential and
drive gear bly, after withdrawing the

and nuts. By positioning the axle suitably, a crane can
be employed for lifting the differential and drive gear
assembly clear.

6. To dismantle the hubs, and the differential and
drive gear assembly, refer to the instructions given
under the appropriate headings in this section,

Inspection and Overhaul.
1. Remove the breather on top of the axle casing and
ensure it is clear of obstruction. Renew, if necessary.

2. Examine the threads on the ends of the axle casing.
If damaged, redress with the die nut, Churchill Tool
R.G.201.

3. Clean the axle tharoughly externally and internally
with paraffin or i in a degreasing bath.

4, To inspect and overhaul the various sub-assemblies
refer to the appropriate headings in this section.

5. ine the hub oil catchers for d
if necessary.

and renew,

To Re-assemble.
When carrying out this operation reverse the dis-
mantling procedure, observing the following:

1. Use a new joint between the axle casing and the
rear cover, and between the axle casing and the gear
carrier.

2. Tighten the gear carrier securing nuts and setscrews
to a torque wrench reading of 35 Ib. fl. (4-84 kg. m.),
and the rear cover setscrews and nut to a torque wrench
reading of 25 b, f1. (3:46 kg. m.).

3, Tighten the brake assembly backing plate mounting
setbolts and nuts to a torque wrench reading of 35 Ib. fi.
(4-84 kg. m.).

4, Re-assemble and refit the handbrake compensator
assembly (il completely removed in previous operations)
as detailed under the “Brakes™ section,

5. Refit the hubs and axle shafts as detailed on pages
G.12 and G.8 respectively.

To Refit.

Reverse the procedure for removal, noting the
following:

1. Ensure the spring dowel bolts register with the
locating holes in the spring saddles.

2, Tighten the spring “U" bolts as far as possible
with the vehicle unladen. Final tightening must be
carried out with the vehicle laden (see *“Chassis Frame,
Suspension and Shock Absorbers' section).

3, Connect the handbrake cable and adjust if necessary
(sce “Brakes” section). Connect also the various
hydraulic pipe connections and bleed the brakes as
detailed under the “Brakes" section.
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Fig. G.17. Rear axle arrangement

KA.60 Model illustrated
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AXLE

For information in respect of the rear axle as fitted to KAH.3023 and KAD.3023 Models,
see pages G.6 to G.19,

DESCRIPTION

The fully floating rear axle is enclosed in a pressed
steel banjo casing. Both ends of the casing are reduced
to take taper roller bearings on which the hubs revolve.
The mounting plates welded to the casing adjacent to
the reduced ends provide the means of anchoring the
brake assemblies. Also welded to the casing adjacent 10
the mounting plates are pressed steel saddles, which seat
the road springs. Brackets attached to the axle casing
at the rear, anchor the shock absorber links. The bushed
handbrake compensator lever is located on the rear
axle cover by a welded bracket, and is connected to the
wheel cylinder operating levers, via cables.

Secured to the front of the banjo centre section of the
casing is a gear carrier housing the complete final drive.
The rear opening is closed by a pressed steel cover,
which incorporates a combined oil filler and level plug.
Screwed into the casing above and below the final drive
is a breather and a drain plug respectively.

The final drive is by & spiral bevel crown wheel and
pinion, A splined coupling takes the drive from the
propeller shaft to the bevel pinion. The bevel pinion
shaft is supported in two opposed taper roller brarings
housed in & bearing sleeve, These bearings are pre-
loaded, shims being provided for obtaining this
accurately. The shims are located, along with two
distance pieces, between the bearings.

Additional support for the pimion is obtained
through a parallel roller bearing, the bearing cup is
retained in the gear carrier, whilst the bearing cone is
pressed on to the pinion spigot.

To p the loss of lubri , a seal, housed in a
steel pressing, is fitted around the boss of the driver
coupling. The oil seal housing and the pinion bearing
sleeve are retained on the gear carrier by the same set-
screws. Shims fitted between.the flange of the bearing
sleeve and the gear carrier provide the means for selting
the depth of tooth contact between the pinion and the
crown wheel.

To ensure an adequate supply of lubricant to the
pinion taper roller bearings, the following feature is
incorporated. An aperture in the gear carrier above the
bevel pinion aligns with an oil passage machined in the
bearing sleeve and this passage connects with the
annulus formed between the bearings. The aperture in
the gear carrier is in the path of the oil thrown off by
the crown wheel and therefore directs this oil to the
passage in the bearing sleeve, where it passes through
to the bearings. Any oil which finds its way through
the front bearing is taken back to the axle casing, viaa
semi-circular recess formed in the oil scal housing,
which is in line with a hole through the bearing slecve,
shims and the gear carrier.

The crown wheel is bolted to the flanged half of a two
piece case, which contains the differential gears. This

whole assembly revolves on opposcd taper roller bear-
ings housed in the gear carrier. These bearings are pre-
loaded. A large serrated nut fitted over and abutting
cach bearing cup serves as a bearing adjuster and also
enables the whole assembly to be moved bedily to
cither side for the purpose of obtaining the correct
backlash between the crown wheel and pinion teeth.

A thrust pad is provided to support the crown wheel
at times of sudden excessive loads, This thrust pad
comprises a phosphor bronze ferrule on a steel stud,
and is mounted in the gear carrier directly behind the
crown wheel at the point of mesh with the pinion. The
stud is secured by means of a locknut and lockwasher.

The differential bly includes a two-piece caser
which contains two bevel wheels in constant mesh with
four pinions, The bevel wheels are splined internally to
take the axle shafis, one wheel being fitted to cach half
of the differential case. Two pins in the form of a cross
carry the pini the di: ically opposed pinions
being on the same pin. Side thrust between the casing
and the differential gears is taken on phosphor bronze
washers.

From the differential, the drive is taken by fully
floating axle shafts to the hubs, a flange integral with
the shaft being secured to the hub by studs and nuts.

The hubs revolve on taper roller bearings carried by
the axle casing. A shoulder integral with the hub, and a
retaining ring, locate the cups of the inner and the
outer bearings respectively, The cone of the inner
bearing is retained in position by an abutment collar
welded to the axle casing. The cone of the outer bearing
is held in position by a bearing safety washer and two
nuts, one for bearing adjustment purposes and the other
for locking the adjusting nut. The locknut is in turn
secured by a lockwasher fitted between the two nuts,

To safeguard against the hub losing its lubricant, an
oil seal is fitted to the inner end of the hub, The oil
seal seats around the abutment collar on the axle casing.
An oil catcher is peened to the hub by its outer flanged
edge, its inner edge being positioned adjacent to the
oil seal to provide a protective shield 1o catch any oil
which may be thrown from the seal. The axle shaft
flange joint seals the outer end of the hub.

The wheel studs pressed into the hub flange provide
radial location for the brake drums and the means of
attaching the road wheels, each brake drum being
additionally secured to the hub fange by two setscrews.

The brake drums arc readily withdrawn upon
removal of the road wheels, and securing setscrews. On
KA.40 and KA.60 Models a detachable taper faced
locating collar is positioned over each wheel stud and
these register in the spherical seating of the inner road
wheel mounting holes (twin rear road wheels are fitted
to these models). On KAL.3023 Models single rear
road wheel equipment is used.
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OPERATION

The drive is transmitted by the propeller shaft to the
bevel pinion and the meshing crown wheel, through the
differential pinions and bevel wheels to the axle shafts,
and hence to the hubs and wheels, For the drive at the
propeller shaft to be available at the road wheels for
traction, both wheels must contact the ground, without
slip occurring, thus the “couple” existing between the
differential cross pins and the axle shafts, through the
medium of the differential pinions and bevel wheels is
maintained under these drive conditions.

The differential gearing enables the rear wheels to
rotate at indcpendent speeds when the vehicle is
deviated from the straight ahead, i.e., cornering, etc.,
with the result that the differential pinions are caused
to rotate about the cross pins and around the meshing
bevel wheels positioned on either side. The drive is
still maintained however to the road wheels by means
of the “couple’ existing within the differential gearing.

When the vehicle is driven straight ahead and the
forces opposing the road wheels are equal, no rotation
of the differential pinions occurs about the meshing
bevel wheels, the drive being transmitted by the
“couple” existing within the differential gearing,

LUBRICATION

Axle.

Every 8,000 mile (12,000 km.} the axle should be
drained, flushed and refilled with fresh oil of the
recommended grade.

The drain plug is located underneath the axle casing.
The cranked solid key provided in the tool kit should
be used for removing the drain plug.

A combined filler and level plug is located in the rear
cover, The oil level is correct when oil overflows from
the orifice for the plug.

Wheel Hubs,

The hubs are packed with grease during original
assembly at the factory. Every 24,000 mile (36,000 km.)
they should be cleaned out and repacked with fresh
grease of the recommended grade. To carry outl this
operation the hub must be removed, cleaned, repacked
and refitted as described under the appropriate sub-
headings of “Wheel Hubs and Bearings”, on pages
G.23, G.26 and G.27.

Important: Whilst it is not desirable to completely fill
the cavity between the inner and outer bearings with
grease when repacking, it is essential to ensure an
adequate supply of grease is placed in the immediate
vicinity of both bearing races. Apply the grease in the
hub so as to leave a space around the axle casing when

bled. On n bly of the hub to the axle
casing pack the space hetween the safety washer and
the outer bearing with grease. Finally pack the cavity
around the adjusting and lock nuts with grease.

REAR AXLE

AXLE SHAFIS

To Remove.
1. Unscrew and remove the nuts and spring washers

;tc;:ring the axle shaft flange to the studs in the wheel
up.

2. Remove the axle shaft. Two  in. UN.F. tapped
holes are provided in the axle shaft flange to effect the
initial break. Insert two suitable bolts into these holes
and screw them in alternately and equally until a lever
can be applied behind the flange.

Inspection.

1. Examine the shaft generally for bend and the splines
for wear or twist. Renew the axle shafi if damage is
detected. The axle shaft splines may be tested for back-
lash wsing a new differential bevel wheel as a gauge.
2. Check the fange studs for stretch and the threads
for damag ing as Y.

To Refit.

1. Ensure the mating faces of the hub and the axle
shaft are perfectly clean and free from burrs, then fita
new joint to the fange-of the hub.

2. [nsert the shaft into the axle casing, ensuring that
after engaging the splines in the differential bevel wheel,
the shaft is entered squarcly; this condition being
assured after the holes in the axle flange are mated to
the studs positioned in the hub. If necessary a few light
hammer blows may be applied to the flange of the shaft
to ensure the shaft is fully home.

3. Refit the nots and spring washers, screw down
alternately, and tighten securely to a torque wrench
reading of 40 Ib, ft. (5-53 kg m.).

WHEEL HUBS AND BEARINGS

Checking Hub Bearings for End Float

It is recommended that every 12,000 mile (18,000 km.)
the hub bearings should be checked for end float,
noting that the hubs should not be removed un-
necessarily.

To check the end float, proceed as follows:
1. Jack up the vehicle under the rear axle until the
road wheels clear the ground and suitably support the
axle casing on stands.

2. Remove the road wheels, apply suitable spacers
over the wheel studs and refit the wheel retaining nuts,
thus securing the brake drum during the ensuing
operations.

3. Withdraw the axle shafts (see above).

4. To record hub end float readings, utilise a dial
gauge and suitably secure to one of the axle shaft flange
stubs on the hub, using the Gauge Post, Churchill Tool
R.G.335, Code 1. Insert the Adaptor Pad, Churchill
Tool R.G.335, Code 2, in the outer end of the axie
casing and position the dial gauge so that its pointer
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contacts the adaptor pad on the centrally disposed 3. Withdraw the axle shafts (sce page G.22). g
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6. Applying two levers approximately 18 in. (46 cm.)
long at di 11 i itions between the brake

PP p and suitably secure to one of the axle shaft flange
backing plate and the lip of the brake drum, exert

studs on the hub, using the Gauge Post, Churchill
Tool R.G.335, Code 1. Insert the Adaptor Pad,

pressure to displace the hub and drum assembly through
its maximum outward travel.

7. Observe the reading on the dial gauge when the
hub is in its outermost position. For the hub bearings
to be in correct adjustment, an axial cnd float reading of
between -004 in, 1o -007 in. {-102 mm. to -178 mm.) must
be obtained on the dial gauge. Remove the two levers,
the dial gauge and the adaptor pad. If the reading
obtained is outside the designed axial end float limits,
the hub bearings must be adjusted as detailed under
“To Adjust the Hub Bearings”. However, if the axial
end float op the hub bearings is correct, remove the
gauge post, install the axle shafts and refit the road
wheels.

L S
Fig. G.18. Checking the rear bub bearing for end float, using the

Chorchill Tool R.G.A35, in conjunction with a dial
gauge (L checking operation iflustrated)

To Adjust the Hub Bearings.
1. Jack up the rear axle until the road wheels clear the
ground and suitably support the axle casing on stands,

2. Remove the road wheels, apply suitable spacers

over the wheel studs and refit the wheel retaining nuts,
thus securing the brake drum, during the ensuing

operations.

Churchill Tool R.G.335, Code 2, in the outer end
of the axle casing, and position the dial gauge
so that its pointer contacts the adaptor pad on
the registration depression at the centre of the pad.

With a bar approximately 48 in. (122 cm.) long
applied to the ground and to the outer face of the
hub, exert leverage to move the hub and drum
assembly for its maximum movement in an inward
direction. Zero the scale of the dial gauge with the
hub maintained in this position, and then remove
the bar.

Applying two levers approximately 18 in. (46 cm.)
long at diagonally opposite positions between the
brake backing plate and the lip of the brake drum,
exert pressure to displace the hub and drum
assembly through its maximum outward travel.

{d) With the hub maintained in this position, observe
the reading on the dial gauge, For the adjustment
to be correct an end float reading of between
«004 in. to -007 in. (-102 mm. to <178 mm.} must be
obtained. Remove the two levers, the dial gauge
and the adaptor pad.

Should the reading obtained be outside the designed
axial end float limits, slacken back the adjusting
nut to increase, or screw in the adjusting nut to
decrease the hub end float, until a reading within
the correct limits is obtained. Use Churchill Tool
R.G.71D to rotate the adjusting nut.

7. Refit the lockwasher and the locknut. Tighten the
locknut, taking care not to move the adjusting nut.

8 Check again to ascertain that the end float reading
has not altered. Remove the gauge post from the hub
flange. Secure both the locknut and the adjusting nut
by turning one pair of the lockwasher tabs into adjacent
slots.

9, Refit the axle shafts and the road whecls.

To Remove.

1. Jack up the rear of the vehicle until the road wheels
clear the ground, and suitably support the axle on
stands.

2. Remove the road wheels.
3, Withdraw the axle shafts (sce page G.22)

Fig. G.19. Rear axle details
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4, Straighten the tabs of the lockwasher and then
remove the locknut, lockwasher and adjusting nut,
using Churchill Tool R.G.71D. Withdraw the bearing
safety washer.

5. Ensure the handbrake is in the “off”" position, and
withdraw the hub and drum assembly complete with
the taper roller bearings and oil seal, using Churchill
Main Tool R.G.51B, with the Bridge R.G.51B-9 and
the Adaptor Pad STN.6447.

To Dismantle.

1. Tnsome instances the cone of the inner bearing and
the oil seal will remain on the axle casing, and are
removed using suitable levers applied behind the inner
bearingcone, until the cone is freed from the axle casing.
Ensure the rollers and cage of the bearing cone are not
damaged during this operation. When the inner bearing
cone and the oil seal are withdrawn with the hub
assembly, first remove these components from the hub
by means of a drift applied to the bearing cone, and
lightly tap until the oil seal is displaced, when both
the oil seal and bearing cone will fall free.

2. Tf required the brake drum may be separated from
the hub, after first releasing the two retaining setscrews,
noting that if the same components are to be used on
r bly, it is desirable to suitably identify the brake
drum to the hub with centre dot markings, thus ensuring
the two componen's are sub-equently mated as on
original assembly. If difficulty is experienced in freeing
the brake drum from its register on the hub, apply light
blows using a hide faced hammer until the hub is
driven through the drum. Do not disturh the wheel

Figg. G20, Pressing out the wheel hub inner bearing cup,
. using the Churchill Tool R.G.314, in conjunction
with the universal handle S50
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studs positioned in the hub flange. On KA.40 and
KA.60 Models the separating of the brake drum will
frec the locating collars positioned on the wheel studs.

3, If bearing removal is carried out with the hub and
drum assembled, ensure that whilst pressing from the
outside of the hub, support must be given to the
assembly on the inner hub flange, or on the wheel stud
heads, for under no circumstances must the drum rim
be used, as this would transfer the whole load of the
pressing operation on to the two brake drum securing
selscrews.,

A WHEEL HUB

| UNIVERSAL HANDLE 550
1 &DCAFIDJ} PAD R.GIIL.
1 LOCATING BUTTON R.G333, B REARING RETAINING RING

4 SPULADAFTOR PAD RGL  © Lus OUTER BEARING
. G.21, Remoying the wheel hub outer bearing, using the
e Churchill Tool R.G.333, in conjunction with the
universal handle 550 (137 removal stage ilusirated—
relieving the bearing retaining ring. 2ndl remaval sfage
i similar to the operation shown in Fig. G.22, except
that the bearing retaining ring has been removed pre-
viously to allow for the exit of the complete beaving
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4. Using the Split Adaptor Pad, Churchill Tool
R.G.314 in conjunction with the Universal Handle 550,
press out the inner bearing cup from its register in the
hub, noting that the hub must be supported on its flange
face only (see Fig. G.20).

5. Locate the Split Adaptor Pad, Churchill Tool
R.(.333, Code 3, in the bore at the outer end of the hub,
so that the feet formed on the adaptor, pass into the
recess above the thin end face of the outer bearing cup,
and retain the adaptor in this position using the Locating
Button, Churchill Tool R.G.333, Code 4, applied to
the inner end of the split adaptor pad. Insert the
Adaptor Pad, Churchill Tool R.G.333, Code 1, so as to
abut the thick inner end face of the outer bearing cup
(the slot in the pad acce dating the retaining ring
ears), and using the Churchill Universal Handle 550
applied to the adaptor pad, press the bearing cup
outward slightly (see Fig. G.21), until it is possible to
compress and withdraw the bearing retaining ring with
suitable pliers. Reverse the hub and ensure

that the Split Adaptor Pad, Churchill

Tool R.(G.333, Code 3. is located correct-

Iv in the hub bore. Support the hub on its

inner flanged face only, and using the

Churchill Universal Handle 550, applied

to the sphit adaptor pad, press out the

complete outer bearing from its register

in the hub.

6. The wheel studs should only be
removed from the hubs, il renewal is
necessary and in this case proceed as
detailed under “Inspection and Over-
haul”, para. 5. °

Inspection and Overhaul.

Thoroughly clean all the components
before inspection in clean paraffin and
the bearings in white spirit, and blow
out the bearings using clean, dry com-
pressed air, noting that the air stream
must not be allowed to spin the rollers
and cage whilst cleaning the cone of
the bearing, but the cage should be
rotated slowly by hand. After cleaning,
the complete bearing, if being retained
for re-assembly, must be immediately
lubricated with sufficient thin oil 1o pre-
vent corrosion.

1. Examine the bearing rollers and track
of the cone for wear or pitting, also the
roller cage for damage. Examine the

| UNIVERSAL HANDLE A WHEEL HUB >

50 B HUS OUTER o
2 SPLIT ADAPTOR PAD BEARING

#.G.333, CODE 3 C BEARING

I
RETAINING RING
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bearing cups for wear or pitting. If any of these
d are app , the complete bearing must
be renewed.

2. The bearing cups must be an interference fit in the
hub. Renew the hub if the cups slip into their registers.

3. Examine the oil catcher for damage and rectify, as
necessary.

4. The oil seal must be renewed if damaged in any
way.

5. Check the wheel studs for damage to the threads,
and for full location in the hub flange. If damaged
beyond repair, renew the studs as follows:

(@) The wheel studs are an interference fit in the flange
of the hub and when removing, it is necessary 10
suitably support the hub flange and press out those
wheel studs which are to be renewed.

TR

1303

Fig. G.22. Fitting the wheel hub outer bearing, using the Churchill Tool R.G.333, in conjunction with the universal handle 550  (2nd
Sitting stage illustrated—pressing in the outer bearing cup to abut the bearing retaining ring. 13t fitting stage is similar ta the
operation shown in Fig. G.21, except thar the bearing retaining ring is not fitted, thus allowing rhe bearing cone fo be pressed

inta the hub register uniil past the retafning rimg groove.)
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(b} To fit a new wheel stud, enter the threaded end into
the vacant bore until the serrated collar on the stud
abuis the face of the hub flange, support the flange,
and press the wheel stud into pesition, ensuring the
stud is square to the flange face.

6. Tnspect the groove in the hub which locates the
outer bearing retaining ring and pay particular atten-
tion to ensure it is clear of all foreign matter and no
burrs exist on the edge scating the retaining ring.

7. Examine the outer bearing retaining ring. Renow
if weak or damaged.

To Re-assemble.

Prior to carrying out this operation ensure the bearing
registers in the hub arc clean and free from burrs and
lightly smear with lubricant.

1. By using the Churchill Adaptor Sets R.G.314 and
R.G.333 in conjunction with the Universal Handle 350,
the task of assembling the hub inner and outer bearings
respectively, is greatly facilitated.

2. Repack the two bearing cones with the recom-
mended grade of grease forcing the grease between the
rollers and under the roller cages. until fully packed,
working from the larger diameter end of cach bearing,
Liberally smear the outer protruding surfaces of the
rollers and cages with grease, also the working face of
the bearing cups.

3. Locate the Split Adaptor Pad, Churchill Tool
R.G.333. Codc 3, in the hore at the outer end of the hub
and retain the adaptor in this position using the Locating
Button, Churchill Toal R.G.333, Code 4, applied to the
inner end of the split adaptor pad. Enter the complete
outer bearing (thin end face of the bearing cup foremost)
into the hub, with the Churchill Adaptor Pad, R.G.333,
Code 1, abutting the inner thick end face of the ouler
cone of this bearing, and by using the Universal Handle
530 applicd 1o the adaptor pad, press the bearing cup
in until the retaining ring groove is jusi clear. Remove
the adaptor pad and refit the retaining ring, ensuring
that it seats on the bottom of the groove in the hub.
Reverse the hub and support on the hub flange face only
(see para. 3 under “To Dismantle”, on page G.25).
Ensure the Split Adaptor Pad, Churchill Tool R.G.333,
Codec 3, is located correctly in the hub bore. Using the
Universal Handle 550 applied to the split adaptor pad
(see Fig. G.22), press in the complete outer bearing,
until its cup abuts firmly and squarely against the
retaining ring.

4. Fit the Churchill Split Adaptor Pad R.G.314 into
the cup of the inner bearing and using the Universal
Handle 550 applied to the adaptor pad (see Fig. (5.23),
press the bearing cup (thick end foremost) into the
register in the hub, until flush against its shoulder.
Remove the adaptor pad. Ensure the bearing cup is
aburting the shoulder in the hub squarely.

5. Repack the hub with grease (see “Important Note™
under “Lubrication—Wheel Hubs", on page G.22).
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6. Complete the re-assembly by placing the cone into
the cup of the inner bearing and refit the oil seal squarely
in its register, with the sealing lip facing the bearings.

Fig. (.23, Pressing in the wheel hub inner bearing cup, using
the Churchill Tool R.G.314, in conjunction with
the universal handle 550

To Refit.
To refit the hubs, reverse the removal procedure, and
adjust the hub bearings, as described on page G.23.

BEVEL PINION ASSEMBLY

To Remove.

The bevel pinion, together with its two taper roller
bearings, distance pieces, adjustment shims, oil seal, oil
seal housing and driver coupling, form a complete sub-
unil assembled to a bearing sleeve. and can be removed
as such, proceeding as follows:

1. Disconnect the propeller shaft from the driver
coupling and suitably support the shaft.

2. Remove the differential and drive gear assembly
(see page G.20), or move the crown wheel away from the
pinion. If this operation is not observed the cone of the
pinion pilot bearing will foul the erown wheel teeth,

3. Remove the selscrews securing the bearing sleeve

Lo the gear carrier. These setscrews also secure the oil

seal housing. Withdraw the assembly, by tapping the

rear of the driver coupling flange with a soft metal, or

hide faced hammer.

Note: The thickness of the shims fitted between the two
components should be noted so that the same
thickness can be used on re-assembly.

Pape G.28

4. The cone of the bevel pinion pilot bearing will
come away with the pinion. The bearing cup complete
with rollers and cage, however, will remain in the gear
carrier and to obtain aceess for removal necessitates
the withdrawal of the gear carvier from the axle for the
purpose of removing the differential and crown wheel
assembly. Then proceed to remove the split pin, nut
and belt securing the bearing retaining washers, when
it is possible to tap the bearing cup from its location in
the gear carrier.

To Dismantle.

1. Remove the Simmonds nut securing the driver
coupling. Tap the coupling free using a soft metal
hammer, or if a heavy interference fit with the pinion
shaft is encountered, withdraw the driver coupling with
the aid of Churchill Main Tool 35, in conjunction with
the Legs R.G.35-8 and the Adaptor Set R.G.35-10
on All Models, excepting KAH40 and KAD.40
Models. In the case of KAH.40 and KAD.40 Models
the Adaplor Set R.G.55-3 must be utilised, in con-
Jjunction with the Main Toel 55.

2. Lift away the oil seal housing followed by the
bearing washer.

3. Grip the bearing sleeve on either side of the drilled
flange {threaded porrion of pinien downwards) and
bump the end of the pinion on a block of wood, or
lead, until the pinion and the cone of the inner bearing
are free of the sleeve. This operation will also free the
cone of the outer bearing, the distance pieces and the
shims. i

4. To remove the inner bearing cone from the bevel
pinion, employ Churchill Main Tecl R.G.4221B, in con-
junction with the Adaptor Set R.G.4221B-13, as shown
at Fig. G.24. The bearing may also be removed by
applying a drill between the teeth of the bevel pinion
and tapping allernately on opposite sides of the bearing
cone, taking care not 0 damage the roller cage.

Fig. (.24, Withdrawing the inner bearing cone from the bevel
pinion, vsing the Chorchill Tool R.GA22IB and the
adaptor sef 12,0, 422118-13

5. The bearing cups are an interference fit and will have
remained in the bearing sleeve, their removal is facili-
tated by the use of Churchill Adaptor Pad R.G.315, in
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conjunction with the Universal Handle 550. Press out
cach bearing cup in turn (see Fig. G.25).

Fig. G.25. Pressing out the bevel pinion vuter bearing cup
from the bearing sleeve, using the Charchill Tool
;:‘?,3]5, in conjunction with the universal handle

Inspection and Overhaul.

1. Wash the bearings in white spirit and blow out
using clean, dry compressed air, noting that the air
stream must not be allowed to spin the rollers and cage
of the bearing. but the cage should be rotated slowly
by hand. After cleaning, the complete bearings, if being
retained for subsequent re-assembly, must be immedi-
ately lubricated with sufficient thin oil to prevent
corrosion. Examine the bevel pinion support bearing
rollers, tracks of the cones and bearing cups for wear
or pitting, also the roller cage for damage. Bearings
must be renewed complete, i.c.. cup and cone if damage
is evident. Inspect the bevel pinion pilot bearing for
slackness, wear or damage, such as pitting on the bearing
rollers or tracks. Renew the complete bearing if
Necessary.

2. Fit the driver coupling to its splines and check for
backlash. Renew the coupling if backlash is present.
Examine the coupling bolt holes for elongation.

3. [Examine the teeth of the bevel pinion. I these arce

damaged or pitted the pinion should be renewed.

Note: The bevel pinion and the crown wheel must be
renewed as a pair. due to their being matched
during manufacture to ensure quiet running.
Replacement bevel pinions are supplied com-
plete with pilot bearing.
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4. If the oil seal has been operating inefficiently, or is
damaged in any way, it should be renewed. The oil seal
is an interference fit in its housing and should not be
d unless 1is y.
Press the new seal into position with the sealing lip
uppermost, taking care not to damage it in any way.

To Re-assemble.

1. If the bevel pinion pilot bearing has been renewed,

press the new bearing cone on to the pinion until it is

flush against its shoulder, then stake over the pinion in
four places, either by means of a steel ball and a press or
using a shouldered drift.

Note: If the bearing is being fitted to a pinion from
which a faulty race has been removed, burrs will
have to be removed from the top edge of the
spigot to which it is fitted. Care should be taken,
when carrying out this operation, not lo remove
more metal than neccssary, otherwise difficulty
will be experienced when attempting to stake
over the pinion to secure the new pilot bearing
conc.

2. Make certain there are no burrs, or foreign matter
on the shoulders inside the bearing sleeve, which might
cause the bearing cups to pitch. The use of Churchill
Adaptor Pad R.G3151s mommended to facilitate the
fitting of the bearing cups, in with the
Universal Handle 550. Press each bearing cup (thick
end face foremost) into its respective register, until flush

Fig. G.26. Pressing bevel pinion_outs
o L St Tole(‘!lSmmjundm
mmmmlhﬁla
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with the shoulders in the bearing sleeve (see Fig. G.26).
Remove the adaptor pad. Ensure the bearing cups abut
their respective shoulders in the bearing sleeve squarely.

3. Place the bevel pinion in an upright position and
with Churchill Hollow Drift R.G.106A tap the cone of
the inner bearing into position. The bearing must abut
the gear teeth, Churchill Main Tool R.G.4221Bmay also
be used for this operation as shown in Fig. G.27, in
conjunction with the Adaptor Set R.G.4221B-13.

Fig. G27. Fitting the bevel pinion inner bearing cone, using the
Churchill Tool R.GA221IB and the adaptor set
R.GAZZIB-13

4. Slide the two distance pieces and shims on to the
bevel pinion. The shims are fitted to facilitate bearing
adjustment. For the initial check use the original
thickness of shims, fitting them between the distance
pieces.

5. Smear a film of thin lubricant over the bearings,
then place the bearing sleeve, complete with the bearing
cups, over the pinion shaft. Fit the outer bearing cone,
using the Churchill Hollow Drift R.G.106A, Top the
assembly with the bearing washer.

6. At this stage adjust the pinion bearings. Carry out
this operation without fitting the oil seal. Fit the coupling
to the pinion shaft and tighten its securing nut to a
torgue wrench reading of 200 Ib. fi. (27-65 kg m.).
Whilst tightening the nut rotate the bearing sleeve. It
is suggested that a slave nut be employed during adjust-
ment of the pinion support bearings, as it is not recom-
mended that nuts with fabric or nylon inserts be
removed and refitted unnecessarily.

With the pinion held stationary a noticeable drag
should be present when the bearing sleeve is turned.
This drag should be equivalent to a torque of 13 to
175 b, in. (14-96 to 20-14 kg. cm.). To check the
bearing preload, proceed as follows:

(@) Wrap a length of cord around the sleeve with one
end anchored by a split pin in one of the bearing
sleeve setscrew holes, then with a pound scale
attached to the opposite end, pull on & line tan-
gential to the outer diameter of the sleeve (see
Fig. G.28).
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{B) To give the correct torque, a reading of 6 to 8 1b.
(2-72 to 3-63 kg.) should be obtained on the pound
scale (see Fig. G.28). It should be noted that the
sleeve must be turning when taking this reading,
due to the starting torque being higher.

Fig. G.28. Checking the bevel pinion bearing preload, using a
spring balunce

7. If the reading is not within the correct limits,
remove the driver coupling and di le the bly
(see paras. | and 3 under “To Dismantle”, on page
(5.28), then change the shims fitted between the distance
pieces, i.¢., if the reading is too high, increase the thick-
ness, but if the reading is too low decrease the thickness.
Shims are available in -003/-005 and -012 in. {-076/-127
and -305 mm.) thicknesses. Repeat the above operation
until the correct reading 15 obtained, each time tighten-
ing the coupling nut to the torque wrench figure given
in para. 6

8. When the bearings have been satisfactorily ad-
justed for preload, remove the driver coupling. Slide
the oil seal plete with its housing on to the coupli
boss. Refit the coupling to the ]:llmun shafl, tightening
the nut to a torque wrench reading of 200 Ib. ft.
{27-65 kg. m.).

Note: Use a new joint between the oil seal housing and

the bearing sleeve.

To Refit.

If the bevel pinion pilot bearing is renewed, proceed
to fit the new bearing cup complete with rollers and cage
to the bore in the gear carrier and retain in position
using two washers in conjunction with a bolt and nut,
finally locking the nut with a split pin.

Insert the bevel pinion assembly into the gear carrier,
locating between the bearing sleeve flange and the gear
carrier the same thickness of shims as removed, noting
the following:

1. Ensure the drain hole in the flange of the bearing
sleeve and the shims align with the corresponding hole
in the gear carrier. This also applies to the semi-
circular recess formed in the oil seal housing.
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2. Reference should be made to “Adjusting Tooth
Contact™ (see page G.33). Until the correct thickness of
shims has been ascertained, secure the assembly tem-
porarily with three setscrews. The setscrews must be
finally tightened to a torque wrench reading of 55 Ib. ft.
(7-60 kg. m.).

DIFFERENTIAL AND DRIVE

GEAR ASSEMBLY
To Remove.
1. Drain the oil from the rear axle casing.
2. Remove the axle shafts (see page G.22).

3. Disconnect the propeller shaft from the driver
coupling and suitably support the shaft.

4. Remove the setscrews securing the gear carrier to
the axle casing, when the cumplelc differential and drive
gear bly may be withd

To Dismantle.

1. Remove the bevel pinion assembly. The removal
and dismantling procedures for this assembly are
detailed on pages G.27 10 G.28.

2. Remove the differential bearing adj locking
screws and spring washers from the bearing caps.

3. Remove the setbolts and spring washers securing

the bearing caps and lift off the caps.

Note: To ensure the bearing caps are refitted to their
original position, suitably identify one of the
caps to the gear carrier with centre dot markings.

4. Tap back the lockwasher and slacken the locknut
securing the crown wheel thrust pad stud. Screw back
the stud until the pad bears against the inside wall of
the carrier.

5. Lift the differential assembly complete with the
crown wheel from the gear carrier. To break the fit
between Lhe bearing cups and the gear carrier, “rock”
the assembly. Do not allow the bearing cups to be
interchanged.

Fig. G.29. Identification marking on the differential case halves
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6. Remove the setbolts securing the crown wheel, then
pre-heat the crown wheel and tap it clear of the
differential case.

7. Examine the differential case. If it is not marked as
shown in Fig. G.29, it should be marked now, to ensure
the two halves are re-assembled in the same relative
position. Remove the securing setbolts and spring
washers and split the case, Lift out the differential
pinions together with their cross pins and thrust washers,
followed by the bevel wheels and their thrust washers.

8, The bearing cone and rollers may be withdrawn
from the differential case bosses with the aid of
Churchill Main Tool R.G.42218B, in conjunction with
the Adaptor Set R.G.4221B-15 (see Fig. G.30).

P 210

THRUST
BLOCK

SPLIT
RING
Fig. G.30. Withdrawing the bearing cone from the differential
case, using the Churchill Tool R.G.42218 and the
adaptor set R.GA22IB-15

9. Remove the split pin, nut and bolt retaining the
two washers securing the cone of the bevel pinion pilot
bearing in the gear carrier. Using a suitable drift, tap
the cone out of its housing.

10. To remove the thrust pad, unscrew its stud until
the pad is forced off by the gear carrier,
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Inspection and Overhaul.
1. In respect to the bevel pinion assembly, refer to

page G.28.

2. Examine the crown wheel for wear and defects. If

the teeth are chipped or worn the crown wheel must be

renewed.

Note: If the crown wheel is renewed the pinion must
be renewed also, the two components being
carcfully matched during manufacture,

3. Check the bevel wheels for wear on the splines
which engage with the axle shafts, the splines of a new
axle shaft may be used as a gauge in this instance; also
check the gear teeth for wear or damage. The latter
examination also applies to the differential pinions.
Inspect the bore of the pinions for wear or scoring. 1T
damage or wear is excessive on any of these com-
ponents, the faulty component(s} should be renewed.

4. Check the thrust washers for wear.
5. Examine the pinion cross pins for wear or scores.

6. Examine the inner faces of the differential case for
scores, If deep scoring is evident the complete case
must be renewed as the two halves are machined
together to very close limits,

7. Wash the bearings in white spirit and blow out
using clean, dry compressed air. The air stream must
not be allowed to spin the roflers and cage whilst
cleaning the cone of the bearing, but the cage should
be slowly rotated by hand. After cleaning, the com-
plete bearing, if being retained for re-assembly, must be
immediately Jubricated with thin oil 1o prevent cor-
rosion. Inspect the bearings for wear, pitting or
damage and if either is excessive, renew the complete
bearing.

8. Renew the crown wheel thrust pad if worn.

9, Check all the setscrews and bolts for stretching and
damaged threads.

To Re-assemble.

1. Smear the thrust washers and the cross pins lightly
with grease, also the back faces of the differential
pinions and bevel wheels.

2. Insert one bevel wheel complete with its thrust
washer into one half of the differential case. Fit two
pinions with their thrust washers to each of the cross
pins and place them in the case. Install the remaining
bevel wheel and thrust washer in the other half of the
differential case.

3, Unite the two halves of the differential case, en-
suring that the marks shown at Fig. G.29 are coincident.
Screw in the setbolts together with spring washers and
tighten to a torque wrench reading of 55 Ib. ft. (7-60
kg. m.).

4. Pre-heat the crown wheel and refit. The back face
of the crown wheel and its mating face on the differential
case must be clean and free from burrs. Screw in the
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setbolts and tighten to a torque wrench reading of
90 Ib. . (12:44 kg. m.).

5. Smear the bearings with a film of thin lubricant and
fit them to the differential case bosses, making sure they
fit hard against their respective shoulders. The bearings
are an interference fit and the force required to fit them
must be applied to the bearing cone. Ensure the bearing
cups are not interchanged.

Note: On early models the bosses on the differential
case stand proud of the bearing cone when the
bearing is pressed fully home, and for this reason
& tube is recommended to facilitate the fitting
operation.

6. Fit the bevel pinion pilot bearing cup complete with
rollers and cage to the gear carrier and locate in position
with the two washers, securing with a bolt, nut and split
pin.

7. Screw the thrust pad stud into the gear carrier until
it protrudes far enough to facilitate the fitting of the
thrust pad. Fit the pad, then unscrew the stud until the
pad bears against the gear carrier,
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: for the subseq installation of the bevel
pinion assembly, complete with the pilot bearing cone.
Remove the slackness from the bearing by screwing in
the adjusters, using Churchill Wrench R.G.179.

10, The bearings must now be preloaded to give a
torgue of 17 to 23 1b. in. (19-57 to 26-47 kg. cm.). The
cap setholts must be tightened to a torque wrench
reading of 175 Ib. ft. (24-19 kg. m.) before checking the
preload,

11. Check the preload as follows:

Wrap a length of cord around the differential case
and anchor one end to the case. With a pound scale
attached to the free end, pull on a line tangential to the
outer diameter of the case (see Fig. G.31). A reading of
5-5to 7-5 1b. (249 to 3-40 kg.) must be obtained for the
preload to be correct.

Note: Ensure that the assembly is rotating before
noting the spring balance reading, as the starting
torque will be higher.

5% bs.

Fig. G.31. Checking the differentinl bearing preload, using a spring balance

8. Lower the differential and crown wheel assembly
complete with the bearing cups into the gear carrier.
Engage the bearing adjusters with their mating threads
in the gear carrier and install the bearing caps. Make
certain the identification marks made on the bearing
cap and the gear carrier during dismantling are coinei-
dent, and before the caps are fully home start the cap
setbaolts.

9. Prior to tightening the cap setbolts, position the
differential assembly approximately central, making due

12. If the reading is incorrect slacken the appropriate
cap setbolts and tighten or loosen one of the bearing
adjusters until the correct reading is oblained. Before
re-checking the preload, tighten the cap setbolts to a
torque wrench reading of 175 Ib. ft. (24-19 kg. m.).

13. Re-assemble the pinion assembly (see page G.29)
and refit the pinion assembly to the gear carrier (sce
page G.30), when the correct tooth contact hetween the
crown wheel and pinion can be determined as described
in the ensuing operation.
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Adjusting Tooth Contact.
1. Check the backlash. Using the Churchill Tool
PT.4008, position the dial gauge to contact one of the
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crown wheel teeth so as to record any movement of that
tooth (see Fig. G.32). Hold the driver coupling firm,
and rock the crown wheel back and forth to take up any
play between the gear tecth, noting the movement
recorded on the dial gauge. Carry out this check in a
number of different positions so that any high spot can
be taken into consideration. The correct backlash is
009 in. to <012 in. (-229 mm, to -305 mm.).

2. If the backlash is incorrect adjust as follows:

(a) Excessive Backlash. The bearing adjuster facing
the tecth of the crown wheel must be unscrewed
and the whole dificrential assembly moved over by
tightening the opposite adjuster an equal amount.

(b) Insufficient Backlash. Slacken the bearing adjuster
behind the crown wheel, then move the differential
assembly in an opposite direction to 2{a) by tighten-
ing the other adjuster an equal amount.

Note: When w ing an adj note the

of castellations which pass by the aperture in the
bearing cap for the adjuster locking screw., The
opposite adjuster can then be screwed in by an
equal amount in a similar manner, In this way
the adjustment of the differential bearing preload
will not be altered.
After effecting the adjustment, bearing cap bolts must
be tightened again to the correct torque wrench reading
before the backlash is re-checked.

3. Carry out a check to ensure that the tooth contact
is correct. Brush a thin coat of marking paste over a
number of the crown wheel teeth (a suitable paste may

i

A INDICATES THAT THE SETTING OF THE FINION 1§ TOO FAX
AWAY FAOM TH

€ INDICATES INW‘FFK’JW lACKI.ASH HEN THE MARKING
15 AT THE OPPOSITE END OF THE TEETH, EXCESSIVE BACK-
LASH IS PRESENT).

Fig. G33. § tooth

E.&65

B INDICATES THAT THE FINION IS TOO FAR INTO MESH WITH
THE CROWN WHI

D INDICATES THE COI'\?CT MESHING OF THE BEVEL PINION
WITH THE CROWN WHEEL.

on the crown wheel
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be made by mixing red lead with engine oil). Rotate
the pinion in a clockwise direction and apply hand
pressure to the crown wheel against the direction of
rotation in order to obtain a clear mark. Compare the
marks on the drive side of the crown wheel teeth with
those illustrated in Fig. G.33, when a diagnosis of
adjustment may be made as follows:

{a) Incorrect adjustment as shown by “A" indicates that
the pinion is too far away from the crown wheel.
To rectify this, remove shims from between the bevel
pinion bearing sleeve and the gear carrier.

Note: Alteration to the shimming will within all
probability affect the backlash.

() Incorrect adjustment as illustrated by “B” indicates
that the pinion is too far into mesh with the crown
wheel. This is corrected by adding shims between
the bevel pinion bearing sleeve and the gear carrier,

Incorrect adjustment as illustrated by “C” indicates
insufficient backlash. When the mark is at the
opposiie end of the teeth, i.e., the “heel”, it indicates
excessive backlash. To correct backlash refer to
para. 2.

{c

(d) Correct adjustment as illustrated at “D" will give a
mark square with the edge of the gear “toe” and
the length of the tooth, contact extending for
approximately three-quarters of the tooth length.

4. When the adjustment is correct, sccure the adjusters
by installing the locking screws and fit the remaining
selscrews securing the bevel pinion bearing sleeve.
Tighten the latter to a torque wrench reading of
55 Ib. ft. (7-60 kg. m.).

5. Screw in the thrust pad stud to re-establish the
correct clearance between the pad and the back of
the crown wheel. This should be -015 in. (-381 mm.),
which can be checked with a feeler gauge. Laock the
stud with its locknut and secure the latter with the
lockwasher.

Note: Tighten the thrust pad hard against the crown
wheel belore checking the clearance, 1o ensuie
the pad is seated correctly on its stud.

To Refit.

To refit the differential and drive gear assembly
reverse the dismantling procedure, renewing the joint
between the gear carrier and the axle casing. The set-
screws securing the gear carrier should be tightened to
a torque reading of 60 Ib. ft. (8-30 kg. m.). If the rear
cover was removed, renew the joint between the cover
and the axle casing, and fit the cover, tightening the
setscrews to a torque reading of 60 Ib. ft. (8-30 kg. m.),
also refit the compensator lever to the brm.ket on the
rear cover and ad]um the handbrake cable, as detailed
under the “Brakes" section.

Refit the axle shafts as detailed on page G.22 and
tighten the stud nuts to a torque wrench reading of
40 1b, ft. (5-53 kg. m.).
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Refill the axle casming with clean oil of the recom-
mended grade to the correct level.
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To Remove.
1. Drain the axle casing.

2. Juck up the rear of the vehicle preferably on a trolley
jack until the road wheels clear the ground. Place
stands beneath the chassis sidemembers in front of the
rear spring front brackets.

3. Remove the road wheels.

4. Disconnect the propeller shaft from the driver
coupling. Do not allow the propeller shaft to hang
from the centre bearing coupling, but suitably support
to one side of the vehicle.

5. Disconnect the handbrake cable jaw from the wheel
cylinder operating lever. Release the clamp bolt from
the compensator lever positioned on the bracket welded
to the axle cover, separate the lever halves, and with-
draw the abutment barrel from its location. Loop off
the handbrake secondary cable from the abutment
barrel, disconnect the main handbrake cable from the
support bracket on the axle casing, then lift the main
handbrake cable clear of the axle.

6. Disconnect the hydraulic brake rear hose from the
three-way connector on the axle casing (see “Brakes™
seclion).

7. Remove the nuts, then withdraw the “U™ bolts and
“U"™ bolt pads, which secure the rear springs to the
axle casing.

8. Steady the rear axle at its outer ends, when the axle
assembly may be lowered, moved rearward on the
trolley jack and withdrawn from beneath the vehicle.

To Dismantle.

1. Remove the axle shafts (see page G.22) and the hubs
(see page G.23).

2. Disconnect the brake pipes from the brake wheel
cylinders.

3. Remove the bolts and nuts sccuring the brake
backing plate to the flange on the axle casing and with-
draw the brake assemblies, complete with the hand-
brake secondary cable.

4. Remove the nut and washer securing the com-
pensator lever to the bracket on the rear cover and
withdraw.

5. Remove the rear cover and the differential and
drive gear bly, after withdrawing the

By positioning lhc axle suitably, a crane can be
employed for lifting the differential and drive gear
assembly clear.

6. To dismantle the hubs and the differential and drive
gear assembly, refer to the appropriate headings in this
section,
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Inspection and Overhaul.
1. Remove the breather on top of the axle casing and
ensure it is clear of obstruction. Renew, if necessary.

2. [Examinc the threads on the ends of the axle casing.
If damaged, redress with Churchill Die Nut R.G.72.

3. Clean the axle casing thoroughly externally and
internally with paraffin or immerse in a degreasing bath.

4. Inspect the components comprising the compen-
sator linkage (see “Brakes” section).

5. To inspect and overhaul the various sub-assemblies
refer to the appropriate headings in this section.

To Re-assemble.

When carrying out this operation reverse the dis-
mantling procedure, observing the following:

1. Use a new joint between the axle casing and the
rear cover, and between the axle casing and the pear
carrier. Tighten the rear cover and gear carrier set-
screws 1o a torque wrench reading of 60 Ib. fr. (8-30
kg m.).

2. Re ble the
“Brakes” section).

linkage (see
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3. Refit the hubs and the axle shafts as detailed on
pages G.27 and G.22 respectively. Tighten the axle
shaft stud nuts to a torque wrench reading of 40 1b, ft.
(5-53 kg. m.).

4. Tighten the brake assembly backing plate mounting
setbolts and nuts to a torque wrench reading of 35 1b. fi.
(484 kg. m.).

To Refit.

Reverse the procedure given for removal, noting the
following:

1. Ensure the spring dowel bolts register with the
locating holes in the spring saddles.

2. Tighten the spring “U" bolt nuts as far as possible
with the vehicle unladen. Final tightening must be
carried out with the vehicle laden (see *Chassis Frame,
Suspension and Shock Absorbers section).

3. Connect the handbrake cable and adjust, if
necessary (see “‘Brakes” section), Reconnect the brake
pipes and bleed the brake hydraulic system as detailed
under the “Brakes™ section.
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CHASSIS FRAME,
SUSPENSION AND SHOCK ABSORBERS

Chassis frame.
Channel section dimensions
123 in. W.B. (when factory built
van body is fitted) 4

123 in. W.B. (when factory built
van body is not fitted) =8

DATA

6 in. (1524 mm.) deep, with 2% in. (572 mm.) flanges,
% in. (4 mm.) thick

6-06 in. (153-9 mm.) deep, with 2{in. (57-2 mm.) flanges,
T in. (4-8 mm.) thick

135 in. W.B. 74 in. (190-5 mm.) deep, with 24 in. (63-5 mm.) flanges,
¢ in. (5-5 mm.) thick
Frame dimensions o See Fig. H.2
Front road springs,
Width of leaves
All models .. v 1-990/2-000 in. (50-546/50-800 mm.)
Spring eye centres—laden
All models .. Ve 39 4 4 in, (990-60 4 3-175 mm.)
Number Thickness Free camber Deflection
Model of of ta per
leaves leaves main leaf 2240 1b. (1016 kg.)
KA .20 and KA40 8 Top 5 leaves 2-49 in. (63-246 mm.) 331 in.
Home and Export f in. (7-938 mm.) at eye centres (84074 mm.)
3 leaves
ok in. (7-14 mm.)
KA.&Z-I-.
Home and Export 12 {in. 2-38 in. (60-452 mm.) 3486 in.
(6:35 mm.) at eye centres (98-044 mm.)
Rear road springs.
Width of leaves
All models .. S 2-49/2-5G in. (63-245/63-5 mm.)
Spring eye centres—laden
All models .. o 47 4 }in. (1066-8 + 3-175 mm.)
Number Thickness Free camber Deflection
Model af of ] per
leaves leaves main leaf’ 2240 ib. (1016 kg.)
KA30 9 fr in. (7938 mm.) | 3-016in. (76-241 mm.) 3-69 in.
Home and Export at eye centres (93-726 mm.)
KA.40
Home and Export 10 fi in. (7938 mm.) |3-175in. (80-645 mm.) 332 in.
at eye centres (84-328 mm.)
KA.60
Home and Export 14 f in. (7938 mm.) |2-285in. (58039 mm.} 2:375in,
at eye centres (60-325 mm.,)
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Spring and shackle pins.
Outer diameter
Front
Rear

Spring and shackle pin bushes.
Internal diameter (not fitted)

Front
Rear
Exhaust system.
Type
Silencer
Tail pipe

9195/920 in. (23-356/23-368 mm.)
-8085/-809 in. (20-536/20-549 mm.)

9255/-928 in. (23-508/23-571 mm.)
-815/-B175 in. (20-701/20-765 mm.)

Down pipe from exhaust manifold, single silencer and
tail pipe

Three chamber, resonant type .

Exhausting to drive side of the vehicle
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CHASSIS FRAME,
SUSPENSION AND SHOCK ABSORBERS

members. The operating arm outer end of each shock
bsorber is d to the appropriate axle bracket,

by a link arm which is rubber mounted at both ends.
ing arm inner end is splined to a spindle,

DESCRIPTION
Chassis Frame.

The chassis frame is of riveted construction, and
consists of two channel section steel sid bers,
braced by steel crossmembers.

Road Springs.

The four road springs are of the semi-elliptic type,
cach spring being shackled at its rear end to allow free
movement under operating conditions. All the spring
eyes and shackles are fitted with steel bushes.

Case hardened, steel pins, brazed into steel brackets,
locate both the front eye of the front road spring and
the cast iron shackle at the rear of the spring. These
front spring pin brackets are bolted to the frame side-
member at each position by three bolts, nuls and
spring washers.

The rear road springs are located on the frame side-
members by case hardened, steel pins pressed into cast
iron hanger brackets which are riveted to the respective
sidemember. The bushed front eye of each rear spring
operates directly on the foremost fixed spring pin,
whereas each rear spring rear bushed eye operates on
the spring pin fitted in the cast iron rear shackle which
is in turn supported by the rearmost fixed shackle pin.

%
51135
Fig. H.1. Sectional arrangement of the shock absorber
Shock Absorbers.

The shock absorbers are of the double acting, self
regulating, piston type and are bolted to the frame

The op
housed in the body and the internal end of the spindle
connects with a crank assembly that operates a
connecting rod and piston in both the compression and
rebound cylinders, which are integral with the shock
absorber body. Each piston crown is fitted with a small
recuperating valve and both cylinders are connected by
& drilling to the valve chamber at the base of the shock
absorber body, The main operating valve is located in
the valve chamber by the hexagon headed valve screw,
and ists basically of a pression valve Tled
by a large outer spring located against an integral
shoulder in the valve chamber, and a rebound valve
controlled by a smaller inner spring abutting the valve
retaining nut.

0il sealing rings are fitted to the inner and outer ends
of the valve screw and a flat washer is positioned under
the external head of the valve screw.

A filler plug is fitted in the top of the shock absorber,
either in the cover plate or in the body and a special
fluid (see “Recommended Lubricants™) is used to
completely fill the shock absorber body up to the
bottom of the filler hole boss.

Exhaust System.

The exhaust pipe is secured at the forward end to the
exhaust manifold flange by bolts, (or studs) nuts and
spring washers. The rear end of the exhaust pipe is
clamped to an extension tube of the silencer, the main
body of which is centrally supported by a rubber
mounted clamp to a hanger bracket bolted on the
chassis frame. The silencer rear extension pipe is
clamped to the exhaust tail pipe which is also supported
by rubber mountings to a hanger bracket riveted to the
chassis frame.

LUBRICATION

All models have lubricating nipples fitted to each
spring and shackle pin. These points should be
lubricated every 2,000 miles (3,000 km.) with the correct
grade of lubri (see “R ded Lubsicants™).

The fluid level of the shock absorbers should be
checked periodically to ensure that the level is main-
tained at the bottom of the filler hole boss.

CHASSIS FRAME

Checking Alignment.

Reference should be made to Fig. H.2 when
checking the alignment of the chassis frame.
Overhaul.
1. Damaged bers should be igh d or
removed for renewal before any attempt is made to
straighten the sidemembers.
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2. To remove the frame rivets, first drill the heads of rear spri
» remov pring front han,
the existing rivets and then cut them off with a sharp I). R o

cold chiscl, finally knocking out the remaining parts 3. If either of the front springs are being removed, it is

of the rivets with a punch.

). the app road wheels,

necessary to disconnect the lower end of the shock

: w4

]

T
= |

113 in. W.B. 135 in. W.B.

A 19955in, (567 m) 20055 in. (538 m)
B T-8in (45 m)  1B91Bin. (480 m)
€ 10%ia (32 m} 13996 in 055 )
D M. (12m)  #2in (H12m)
£ P -

; €09 s, (015 m) 60 in. (015 m.)

BE-(Tin @16 m)  FTin. Q4T m)

123 in. W.B. 135 in. W,
309 in. (0762 m]
{ Whas facrory Bale
van body & not ficed)
5 00625 in. (9763 m.)
29930 in.
Tovhen factory bell
van body s fitsed)
1 168in. (0-4lm) 162 in. {04im.)

Fig. H2. Chassis frame dimensions

When refitting, use either hot rivets, or bolts, nuts
and lockwashers as follows:

If Iug: rivets are used, bolt the parts temporarily but
firmly in place, using close fitting bolts and remove the
bolts as the riveting proceeds.

_If bolts, nuts and lockwashers are used in place of
rivets, use bolts of high tensile steel and of larger
diameter than the original rivets. Ream out the rivet
holes and ensure that the bolts are a tight fit. The
portion of the bolt shank which the 1

absorber arm link from the eye in the mounting pad,

4. Remove the spring “U"” bolt nuts. Ta “g

I . Tap the “U’
bolts upwards taking care not to damage the threads,
remove the bolts together with the *“U” bolt pad on the
top leaf of the spring.

5. Remove the split cotter pin{s) by tappi i

: ) Pping oul usin
a {in. (7 mm.) diameter steel bar for a drift. Thmg
cotter pins are fitted to retain the two spring pins and

should not be 'ﬂlreadcd, Thoroughly tighten and lock
the nuts in position by staking the end of each bolt, and
recheck for tightness periodically.

ROAD SPRINGS
To Remove.

‘11. Jndc: up the chassis under the front or rear axle,
cpendent upon which spring is being removed, until
the road wheels are clear of the ground. It is advisable
to release Ike wheel nuts of the appropriate road wheel
prior to jacking the axle, to facilitate the removal of the
road wheel in the next operation.

2. Place a support stand under each sidemember,
immediately behind the front spring rear hanger bracket
(for front spring removal) or immediately in front of the

the shackle pin which secure cach rear spri

; : ca spring, but on
the front springs, a cotter pin is fitted to retain each
rear spring pin and each remaining spring and shackle
pin is retained by a washer and a self locking nut.

6. Lower the jack positioned under the axle sufficiently
to remove any load from the spring.

7. To remove the front spring, remove the lubricators,
unscrew the self locking nuts and withdraw the washers
at tlhz front and rear fixed spring pins. Ensure that the
spring centre bolt head is clear of the axle spring pad
by lo!um.ng the axle, if necessary, The spring can then
be withdrawn in a transverse direction clear of the
vehicle, complete with the rear shackle assembly,

8. To remove the rear spring, remove the lubri
rear s icators
and extract the spring pin at each spring eye using the

bracket (for rear spring

CHASSIS FRAME, SUSPENSION AND SHOCK ABSORBERS Page H.7

Churchill Extractor R.G.65A. The lubricator thread
of each pin is ¢ in. B.S.P. and the correct adaptor
supplied with the tool is R.G.65A/6. Disengage the
spring centre bolt head from the axle spring pad,
lowering the axle if necessary, and remove the spring
from the vehicle.

To Dismantle.

1. The shackle pin in the rear eye of the front spring
is removed either by pressing out or drifting out, using
a # in. (19 mm.) diameter bar or alternatively, by using
the same Churchill Extractor and adaptor as for the
rear spring pins. Ensure that the split cotter pin is first
removed, as detailed in “To Remove”, (para. 5.).

2. To remove the rear spring shackle, withdraw the
shackle pin using the same Churchill Extractor and
adaptor as for the rear spring pins, and detach the
shackle.

3, Before dismantling the spring, check the free
camber of the main leaf by placing the spring flat on a
level surface and positioning a straight edge across the
spring eye centres. Measure the distance from the top
of the main leaf to the line of the straight edge corres-
ponding with the spring eye centres. Refer to the
“Data” page of this section for the correct dimensions.

4. Scribe an indicating line down one side of the spring
adjacent to the centre to mark all leaves thus enabling
the leaves to be re-assembled to their original positions.

5, Remove the spring clip bolts after unscrewing the
nuts, and detach the bolt ferrules.

6. Clamp the central section of the spring in 2 vice to
relieve the centre bolt nut of pressure and remove the
nut, Open the vice jaws gradually, separate the spring
leaves and remove the centre bolt.

Tnspection and Overhaul.

Thoroughly clean all parts with paraffin and dry
before inspection.

1. Carefully examine each leaf for cracks, distortion
and wear, renewing as necessary.

2. Inspect the spring eye bushes, the shackle bushes
and their respective pins for wear and renew as
necessary. Al the same time, ensure that the lobrication
drillings in the pins are free from obstruction. To renew
the bushes, press out the old bushes and press in the
new bushes ensuring that the bush ends, inside the
bores, are equidistant from the faces of the spring eyes
or shackle.

3. Check the spring centre bolt for wear or damage
particularly on the bolt head. Ensure that the bolt
thread and the nut is in good condition.

4. Examine each spring clip carefully for cracks and
check that each clip is securely riveted to its spring leaf,

5, Inspect the “U” bolts for wear, damage or
distortion, Also check the bolt thread condition.

To Re-assemble.

1. Smear both flat surfaces of cach leaf with graphite
grease.

2. Re-assemble the leaves in their correct order, noting
the scribed indicating line made before dismantling,
and thread a § in. (9-5 mm.) diameter rod through the
centre hole in each leaf. Compress the leaves at the
centre section, with the rod still in position and refit
the centre bolt by withdrawing the guide rod and
following through with the centre bolt. Refit the centre
bolt nut and tighten securely.

3. Refit the spring clip ferrules, bolts and nuts noting
that the bolt heads should be to the outside of the
spring when refitting the spring to the vehicle. Fully
tighten the nuts.

4. The front spring shackle is refitted to the spring
rear eye by lapping the spring pin through the shackle
bores and the spring eye bush. Smear the pin with
clean gear oil before refitting and ensure that the cotter
pin groove in the pin aligns with the pin bores in the
shackle. Fit a new split cotter pin noting that the pin
has a lead chamfer to assist fitment.

Note: Care must be taken not to damage the thread for

the lubricator when refitting the spring pin.

5. If the rear spring shackle has been removed, refit
the shackle to the hanger bracket by tapping the
shackle pin through the bracket bores and the shackle
bush. Smear the pin with clean gear oil before refitting
and ensure that the cotter pin groove in the pin aligns
with the pin bores in the hanger bracket. Fit a new
split cotter pin noting that the pin has a lead chamfer
to assist fitment.
Note: Care must be taken not to damage the thread
for the lubricator when refitting the spring pin.

6. If new leaves have been fitted to the spring, it is
advisable to re-check the free camber as described in
“To Dismantle”™ (para. 3).

To Refit.
Refitting is a I of the r 1p dure with
attention to the following points.

1. Ensure that the pad is placed over the spring centre
bolt nut before refitting the “U™ bolts. 1f the “U™ bolt
nuts can be turned by band along the bolt threads until
the bolt thread projects, it is necessary to renew the
nuts, as the self locking insert in the nut head will be
excessively worn. When the “U” bolts have been
refitted and the bolt nuts tightened evenly and securely,
finally check the tightness of the spring centre bolt nut
and peen over the end ‘of the bolt thread. Always
re-tighten the “U"™ bolts, after the initial tightening,
when the vehicle is fully laden.

2. If either of the front springs have been removed,
refit the lower end of the shock absorber arm link to the
eye of the mounting pad, add the spring washer and
out, finally tightening the nut securely.
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3. When refitting the front springs, first check that the
hanger bracket securing bolt nuts are fully tightened,
Refit the front springs and secure in position with the
plain washer and self locking nut at each spring pin.
If either self locking nut can be turned by hand along
the spring pin thread until the bolt thread passes
through the insert in the nut head, renew the nut.

4. Refit the spring with the heads of the spring clip
bolts to the outside of the vehicle, ic., nearest to the
road wheel,

5. Refit the spring pins to locate the rear spring by the
same procedure as described for the shackle pin in
“To Re-assemble” (para. 5).

6. Refit the lubricators removed from each point and
on completion, lubricate ecach pin with the recom-
mended grade of lubricant.

7. On completing the refitting operation, check that
the bump rubbers, fitted to the underside of each
id ber at the respective spring positi are in
good order and secure on the mountings.

SHOCK ABSORBERS
To Remove.

1. Disconnect the lower end of the arm link from the
eye in the mounting pad or bracket.

2. Remove the two bolts and self-locking nuts (front
shock absorbers) or the two bolts, washers and plain
nuts (rear shock absorbers) securing each shock
absorber body to the chassis frame. The shock
absorber complete with the link arm can then be lifted
away from the vehicle.

3. The link arm is sep 1 from the operating arm
by removing the plain nut and spring washer and
tapping the link arm free.

Inspection and Overhaul.

No adjustment of the shock absorbers is required,
or provided for, and therefore no attempt should be
made io dismantie the assembly.

In the event of a shock absorber becoming in-
operative it should be removed and a replacement unit
fitted.

should be felt; if, however, the resistance is erratic and

free movement of the lever arm is noted, it may indicate

lack of fluid, in which case the shock absorber should
be topped up as follows.

(a) Before removing the filler plug carefully clean the
exterior of the shock absorber particularly in the
vicinity of the filler hole boss. 'This is important as
it is essential that no dirt or foreign matter enters
the operating chamber,

(8) Top up with “Armstrong” Super (thin) Shock
Absorber Fluid No. 624. While adding the fluid,
the lever arm should be worked through its full
stroke to expel air from the operating chamber.

(c) Fill the body with fluid to the bottom of the filler
hole boss.

4. If the addition of fluid gives no improvement, a
new shock absorber should be fitted,

5. Too much resistance, ie., when it is not possible
to move the lever arm slowly by hand, probably
indicates a broken internal part or a seized piston, in
which case the shock absorber should be changed.

To Refit,

Refitting is a reversal of the removal instructions.
The shock absorber arm should be operated a few
times before re-connecting the link.

EXHAUST PIPE
To Remove.
1. Release the nuts and spring washers securing the
exhaust pipe flange to the manifold flange.

2. Release the bolt, nut and spring washer retaining
the clip on the front silencer tube extension.

3. Frec the exhaust pipe flange from the manifold
studs (bolts are fitted to certain engine manifolds) and
withdraw the exbaust pipe from the silencer tube
extension. Remove the gasket from the flange or
manifold face.

Inspection and Gverliaul,
Ensure that the exhaust pipe is free from obstruction

and that both the exhaust pipe and the manifold flange
faces are clean, frec from scores or damage and in good

When there is any question of the suspension not
being adequately damped, the-condition of the road
springs and tyre pressures shouid also be considered.

If the shock absorber does not appear to function

isfs ily, an indication of its resi can be
obtained by carrying out the following check :

To Refit.

Reverse the removal procedure using a new flange
gasket. Tighten the exhaust flange nuts and the silencer
tube clip bolt nut securely. Check for leakage on

has 74 :

1. Secure the shock absorber in a vice, holding by the
fixing lugs only, in order to avoid any possibility of
distorting the cylinders in the shock absorber body.
2. Work the shock absorber arm through six to eight
strokes to expel any air which may be present in the
compression chamber,

3. Move the arm up and down through one 1

-1 P

SILENCER
To Remave.

L. Release the bolt, nut and spring washer retaining
the clip on the front silencer tube extension.

2. Remove the mounting bolt, nut and spring washer

cycle. A i ghout the full stroke

g the sil centre clamp to the hanger bracket.
Remove the two mounting rubbers now released.
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i . shiee
3, Remove the mounting bolt, nut and spring wa:
securing the tail pipe support clip to the rear hanger
bracket. Remove the two mounting rubbers now
released.
4. The silencer complete with the tail pipe can then

be withdrawn from the vehicle

5. Withdraw the bolt, nut and spring washer retaining
the clip on the rear silencer tube extension and free the
tail pipe from the silencer.

6. Release the tail pipe support clip after removing
the setscrew, nut and spring washer.

Inspection and Overhaul.

1. Examine the silencer for loose baffles, holes in the
silencer casing, or splits in the casing scams. Renew if
either fault is evident, except where it may be possible
to weld any split seams,

2. Inspect the silencer centre clamp ensuring that the
shackle plates are just free to move on their rivets.

3. Check that the mounting rubbers are not wom or
deteriorated and renew as necessary. Also ensure that
the two hanger brackets are securc on the chassis frame.
4. [Ensure that the tail pipe is free from 'Dhsl.mcl.ion
and damage, particularly at the end opposite from the
silencer.

To Refit. . o

Reverse the 1 procedure, tightening cach clip
and ing bolt nut Check for £e on
completing the operation.

TAIL PIPE

The removal and refitting of the ml pipe, is facilitated
by removing the silencer and tail pipe as an assembly.
Refer to the previous sub-section for details.
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Steering Gear
Model

KA 30 and KA .40 models

KA.60 models

Ratio
KA30 and KA 40 models

KA.60 models i i

Oil capacity
KA.30 and KA. 40 models
KA 60 models

Dia. of steering wheel

End float of inner column

End thrust of cam
Adjustment of cam

Meshing of cam and rocker shaft peg

KA.30 and KA. 40 models
KA.60 models

Adjustment of rocker shaft peg mesh

KA.30 and KA.40 models
KA.60 models

Steering wheel travel—lock to lock . .
Torque loading of drop arm retaining nut

Steering Geometry

Toe-in (Track) ¥ 5

Wheel camber angle
Castor angle—1laden ..
—unladen

—KA.30 models .

—KA 40 models ..
—KA.60 models ..

King pin inclination

Steering Side Rod
Type .. .e w
Distance between centres

Track Rod
Type :: =5 =5
Distance between centres

STEERING

DATA

Cam gears
D.H.; Cam and peg
D.H.Q.; Cam and roller peg

18:1
18:1

13 pints (-71 litre)

14 pints (852 litre)

18 in. (457 cm.)

“O(i}‘i 5 in. (038 mm.) preload to 001 in, (-025 mm.) end
loat

Taken on opposed ball bearing races

By shims at cach end of steering box casing

Torque measured
6 to 20 Ib. in. (6-9 to 23 kg.em.) 1at the steering
wheel in the
6 t0 30 Ib, in. (69 to 34-5 kg.cm) J “straight ahead”
-J position

By adjusting screw and locknut in side cover

By shims fitted between side cover and steering box
casing

3% turns approx.

150 1b. fr. (20-74 kg.m.)

4 in. {3 mm.) taken at the outer wall of the tyre, mid-
way between the wheel rim and the tyre tread

1* positive
200R,

37 39" —with front axle weight of 2440 b, (1106 kg.).
3% 39"—with front axle weight of 2400 Ib. (1088 kg.).
3% 45'—with front axle weight of 2490 b, (1129 k).
g°

Self adjusting ball pin and socket
14-40 in, (36-576 cm.)

Self adjusting ball pin and socket

56:9 in. (1445 cm.) nominal, subject to adjustment for
toe-in (track)

STEERING

MANUFACTURING DATA
Rocker shaft outer dia.
KA.30 and KA.40 models e e 1-2485/1-2493 in. (31-712/31-733 mm.)
KA60 models .. .. .. .. ..  1:2475/1-2488 in. (31-687/31-72 mm.)
Rocker shaft bush internal dia. (fitted) l-2498f! -2508 in. (31-730/31-745 mm.)
Thickness of casing cover shims .. v ‘s 0024 in. (-061 mm.)

fitted as required) -008in. (*127 mm.)
( k. 010 in. (-254 mm.)

Page J.3
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STEERING

DESCRIFTION

The steering gear assembly is mounted by means of an
integral steering box casing extension to the upper
flange of the chassis sidemember and additionally, a
bracket is welded to the sidemember to further support
the steering gear. A rubber bushed bracket, attached
to the base of the instrument panel and cl i to the

On KA.30 and KA40 models, the rocker shaft
assembly has a fixed rocker peg, which is pressed into
the rocker arm, whereas on KA.60 models, the rocker
shaft incorporates a rocker peg that rotates within a
circle of hardened steel rollers. The rocker peg meshes
with the cam on the inner column and, on KA.30 and
KA 40 models, the depth of meshing is controlled by an

steering gear outer column, provides support to the
upper section of the steering gear assembly. A finger-
tip controlled, dipper switch is located on the outer
column, at the base of the steering wheel, and a hand-
brake lever assembly, mounted at right angles to the
outer column, is secured to a relay shaft which is
carried in two support brackets. These brackets are
clamped by “U"” bolts to * D" shaped mounting brackets
which are, in turn, die cast on to the upper and lower
sections of the outer column.

The inner column and cam of the steering gear form a
single unit, whichis assembled in the steering box casing
and single row ball bearing races provide the seatings
for the top and bottom shoulders of the cam. These
ground shoulders form the inner cups of the bearing
races and separate outer cups retained by the bottom
cover and outer column socket respectively, are used
to locate the bearings in the casing bores,

Shims are fitted between the bottom cover and the
casing and by varying the thickness of these shims,
any end float in the inner column and cam can be
eliminated.

screw, i by a locknut to the side cover.
The nose of the adjusting screw bears upon a hardened
steel disc pressed into a drilling in the rocker arm. On
KA.60 models, the depth of mesh between the rocker
peg and the cam is governed by the amount of shims
fitted between the side cover and the steering box
casing.

Two phosphor bronze bushes, pressed in the rocker
shaft bore of the steering box casing, provide the operat-
ing surfaces for the rocker shaft. An oil seal, fitted in
the outer end of the rocker shaft bore in the casing,
prevents the lubricant from escaping at this point.

The drop arm is carried on tapered splines machined
in the outer end of the rocker shaft and is secured by
means of a plain nut and a spring washer. A master
spline on the rocker shafi, matches a similar spline in
the broached bore of the drop arm, to correctly position
the drop arm in relation to the rocker shaft and cam.

An adjustable steering side rod, mcorpomtlng self
ball joint blies, is d at one end of

the tapered plain bore of the drop arm and, at the
opposite end of the rod, to the steering arm which is
bolted to the stub axle.

BOTTOM COVER GASKET CASING OIL SEAL
BOTTOM COVER CASI

L]
LOWER BALL RACE
UPPER BALL RACE
DROF ARM

SEemurn swe—

Fig. L.1. Sectional view of the D.H. steering gear
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A track rod, also using self adjusting ball joint
assemblies, is located at the rear of the front axle beam
and links the appropriate steering arm attached to each
stub axle. Adjustment of the track rod length is pro-
vided to enable the front wheel track (toe-in) to be set
correctly.

The correet amount of torque required to move the
rocker shaft over the “straight ahead™ point of travel is
6 to 20 Ib. in. {6-9 to 23 kg.cm.) which is equivalent to a
spring balance reading of 1 to 2-75 Ib. (-454 to 1-25 kg.)
taken on a tangential pull from the outer extremity of
one of the steering wheel spokes. This torque reading

BOTTOM COVER GASKET
BOTTOM COVER SHIM I
UMN SOCKET SHIM 1

SOCKET I

r
3
OUTER COLUMN 4

PEG ASSEMBI
I8 SIDE COVER

Bemusn sen=

CAM
UPFER BALL RACE
Fig. J.2. Sectional view of the D.H.Q. steering gear

LUBRICATION

A plug fitted in the upper part of the stecring box
casing acts as a filler and level plug. The oil level should
be checked every 6,000 miles (9,000 kms.) and for the
steering box to be correctly filled, the lubricant should
be just level with the aper btained by ing the
plug.

Lubrication nipples are provided at cach ball joint
assembly of the steering side rod and the track rod, and
should be lubricated every 2,000 miles (3,000 kms.).

Always use the recommended lubricants when
periodical attentions are carried out.

ADJUSTMENTS

To Adjust Meshing of the Rocker Shaft Peg.
KA.30 and KA.40 Models,
An adjusting screw and a locknut in the side cover

provides the means of controlling the depth of mesh of
the rocker shaft peg. To adjust, proceed as follows:—

Screw the adjusting screw in or out of the side cover,
after slackening the locknut, until a slight highspot
can be felt at the steering wheel with the road wheels in
the “straight ahead™ position.

CASING BUSHES
CUTER COLUMN BREATHER
HOLE

T
OQUTER COLUMMN SOCKET 15 STEERING CASING

COLUMN 16 FELT BUSH
INNER COLUMN i7 ROCKER SHAFT AND ROLLER
LOWER BALL RACE LY

must be measured at the steering wheel with the steering
side rod disconnected from the drop arm. Fully
tighten the adjusting screw locknut and re-check the
amount of torque on completion.

KA.60 Models.

Adjustment of the rocker shafl peg mesh on these
models is controlled by the amount of shims between
the side cover and the steering box casing. To adjust,
proceed as follows:—

1. Remove the side cover and the shims, noting the
number and thickness of the shims,

2. Alter the thickness of the shims, by removing shims
to reduce the clearance between the cam and the rocker
peg, or by adding shims to increase the clearance.

3. After altering the shim thickness, check that the
side cover gasket is in good condition, renewing as
necessary, refit the side cover and fully tighten the side
COVET SeLSCTEWS.

4, Check the amount of torque reguired to turn the
steering wheel at the “straight ahead” position, The
correct amount of torque required to move the rocker
shaft over the “straight ahead” point of travel is 6 to 30
Ib. in. (69 to 34-5 kg.cm.) which is equivalent to a spring
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balance reading of 1 to 41b. (454 to 1-8 kg.) taken on a
tangential pull from the outer extremity of one of the
steering wheel spokes. This torque reading must be
measured at the steering wheel with the steering side rod
disconnected from the drop arm.

5. Refill the steering box to the correct level, on
pletion of the jon, using the recommended
gracle of lubricant.

To Adjust Inner Column End Float.

The correct adjustment for the inner column is
effected by altering the thickness of the shims between
the bottom cover and the steering box casing, until the
limits given on the “Data” page of this section are
obtained.

When refitting, ensure that the bottom cover gasket
is in good condition, renewing as necessary, fully

1. Front Wheel Track (Toe-in).

This is the inward setting of the front wheels, deter-
mined at the straight ahead position, and in the hori-
zontal plane, when the distance between the two wheels
should be less at the front than at the rear.

2. Wheel Camber Angle.
Camber is the angle to the vertical at which each
front wheel inclines outward at the top.

3. King Pin Inclination.

This is the angle that the upper end of the king pin
inclines from the vertical position towards the centre
of the front axle.

4. Castor Angle.
This is the angle formed by the rearward tilt of the
front axle.
These design factors are directly influenced by the
hanical condition of the steering gear assembly,

tighten the bottom cover and heck the
adjustment on completion.

Finally, refill the steering box to the correet level
using the ded grade of lubri

STEERING GEOMETRY

The efficient control of the vehicle on the road
depends to a large extent on the correct maintenance
of the fallowing design factors:

A = WHEEL CAMBER AMGLE
B = KIMG PIN INCLINATION
€ = CASTOR ANGLE

Fig. 3. Steering geometry

front axle and steering linkage, i.e., drop arm, steering
side rod, steering arms and track rod. Therefore,
before carrying out the checks detailed under this head-
ing, it is y for the following to be checked and
corrected.
(@) Hub bearing adjustment.
(b) Swivel pins, and bushes for wear.
() Steering side rod joints.
(d) Track rod joints.
(e) Steering gear adjustment.
(f)Tyre pressures.
The checks must be made with the vehicle in an un-
laden state and standing on a perfectly level surface.
Special equipment should be used to check front
wheel track (loe-in), camber, king pin inclination and
castor angle. The methods to adopt when using
Churchill Tracking Gauge 95B and Churchill Wheel
Alignment Gauge 121 LA are described in the ensuing
sub-sections.

To Check Front Wheel Track (Toe-in).

The front wheels should “toe-in” } in. (3 mm.), ie.,
the distance between the front of the front wheels
should be § in. (3 mm.) less than the distance between
the rear of the front wheels.

The correct point of measurement is at wheel centre
height on the outer wall of the tyre, midway between
the wheel rim and the tyre tread. It is most essential
that the correct measurement is maintained at all times.
The following instructions detail the use of Churchill
Tracking Gauge 95B in correctly measuring “toe-in™.

1. Lock the vertical arms parallel by means of the
locking collars (see Fig. J.4).

2. Push the dial pointer back into its sheath and retain
it there with the clamping screw provided under the dial
head.

3. Loosen knobs B and C (Fig. J.4), so that the gauge

can be adjusted to the width of the vehicle
4. Place the gauge in front of the front wheels with the
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di'sl at the right-hand side of the vehicle, and adjust for
width so that the fixed pointer is resting against the
outer wall of the left-hand front tyre, midway between
the wheel rim and the tyre tread, and position the sheath
of the dial pointer approximately # in. (19 mm.) from
the corresponding position on the outer wall of the
right-hand front tyre.

DIAL POINTER

21. If correct, retract the dial pointer and remove the
gauge.

To Correct Front Wheel Track (Toe-in) Setting.
1. Leave the gauge in position.
2. Slacken the clamp bolt at each track rod ball joint.

KNOB D™

LOCKING COLLAR

KNOB KNOG KNGS
A 7 e

fac
Fig. J.4. Churchill Tracking Gauge in position in front of the front wheels

5. Tighten knobs B and C.

6. Adjust the vertical pointer arms, by slackenin.

s 2
knobs D and E, so that both pointers arc at wheel
centre height.

7. Release the dial pointer from its sheath.

8. Mark the tyres with chalk where the dial pointer
and the fixed pointer make contact,

9. Release the locking collars,

10. Rotate the dial to “Zero” and secure in that
position with the clamp screw at the side of the dial,

11.  Retract the dial pointer and lock in its sheath.

12. Lock the vertical pointer arm with the locking
collars,

13. Remove the tracking gauge, and place it
side of the vehicie. ’ it

14. Roll the vehicle forward so that the wheels turn
through 180, and so that the chalk marks on the tyres
are at wheel centre height, at the rear of the wheels,
S!a;keu knob A on the tracking gauge and lower the
pointer arms to the honzonial,

15. Place the gauge under the vehicle at the rear of

E A the
front wheels with the dial pointer to the lefi-hand side
of the vehicle. (See Fig. 1.5.)

Il{ﬁ;)b!?;ajse the pointer arms to the vertical and lock

17.  Position the fixed pointer to the chall
oy poin & k mark on the

18. Release the locking collars.

19. Release the dial pointer and check
e Bl poi the free move-

20. Take the reading on the dial. (See Fig. 1.5.)

3. Note the difference between the dial reading and the

recommended setting of § in. (approximately 3
and halve this figure. 4 e s

4. Adjust the track by rotating the track rod until the
pointer on the dial has moved the amount of this final
figure in the required direction. (Any adjustment made
at the rear of the wheels is duplicated at the front of the
wheels in the opposite direction so that the effective
adjustment made to the track is double the amount
shown on the dial.)

5 Ret'rghlc_nlthe track rod clamp bolts and ensure
thlai the ball joints at either end of the track rod are in
alignment with each other,

i

Fig. 5. Churchill Trac Gauge in positi
oo ol hing on at the rear of the
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6. I the wheels are badly out of alignment this may be
due to the track rod having bent through accidental
damage. In such cases the track rod should be renewed.

7. Example of correction to track setting, using the

Churchill 95B track gauge.

(@) Correct track setting is § in. (3 mm.} toe-in.

(b} Gauge shows } in. (6-35 mm.} toe-in.

(¢} Excess is  in. (3 mm.) toe-in.

(d) Half of 4 in. (3 mm.) is 4 in. (1-5 mm.)

(e) } in. (6-35 mm.) less & in. (1-5 mm.) is & in.
{4-763 mm.) toe-in,

(g} Re-check track toe-in setting after adjustment.

Tmportant.

With optical gauges or any type that does not require
the road wheels to be turned through 180° it is vital that
the wheel run-out should be checked and the points of
maximum run-out set in the vertical position.

To Check Camber, Castor and King Pin angles.
Using Churchill Wheel Alignment Gauge 121 LA,
Gauge Description.

The gauge body consists of an aluminium casting
containing a spirit level which slides in a channel
between two scales, one for reading Camber Angle and
the other Castor and King Pin Inclination Angles. The
force required to move the spirit level holder can be
adjusted to suit individual preference by means of a
spring loaded screw. The Camber scale is fixed to the
body, while the combined Castor and King Pin In-
clination scale can be adjusted and locked in position
where required. The gauge body pivots on a spindle
fixed at right angles to the gauge carrier and can also
revolve on this spindle.

Fig. J.6. Churchill Wheel Alignment Guoge 121LA shown in
position

The gauge carrier consists of two parallel steel rods
of equal length being joined at one end by a cam box
and at the other by a bridge piece; both of which can be
moved along the rods to suit the diameter of the road
wheel to which the gauge is to be applied. The cam box
contains a spindle type cam which, when rotated by the
external lever, moves the box about } in. (3:2 mm.) in
either direction along the rods, according to which way
the lever is rotated. At the same time it locks the box
on to one of the steel reds and prevents movement.
The bridge piece can be locked on to the rods by a
thumb screw. Situated between the bridge piece and
cam box is the gauge mounting plate; this slides on the
rods and can be positioned where required. At each
end of the bridge piece and in a boss on the cam box,
a removable contact foot is fitted. Each contact foot is
cut away on one side to prevent any possible fouling on
the tyre and has, at its end, a screw, the head of which
locates the gauge and carrier assembly on the inside of
the wheel rim.

To Apply the Churchill Gauge.

1. Check and correct all tyre pressures and ensure
that the vehicle is positioned on a level surface.

2. Check for slackness in the front hub bearings and
adjust if necessary as detailed under the appropriate
heading in the “Front Axle" section.

121LA against the wheel rim

3, Locate the bridge piece against the wheel rim
with the serew head under the flange (see Fig. J.7).

4. Slide the cam box along the rods until the foot
locates against the wheel rim.

5. Turn the cam operating lever anti-clockwise to move
and lock the carrier assembly to the wheel rim. The
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position of the carrier on the wheel is not important
although care should be taken to avoid locating the
contact fool on the welded joint or any obviously
damaged part of the rim, It is suggested that a conven-
ient position for the carrier is with the rods placed
parallel to the ground.

6. Slide the gauge mounting plate along the rods until
the spindle is as near as possible on the centre line of the
wheel and lock in position.

7. Before checking the steering geometry, it is essential

that the wheel run-out is established, otherwise an in-

correct reading will be given. The Churchill Wheel

Alignment Gauge may be utilised for this purpose and

the following procedure adopted,

() Jack up the front of the vehicle until the road wheel
is free to rotate,

(b) Fivot the gauge body so that it lies at right angles to
the road wheel and move the spirit level to a
central position in the channel.

(¢} Holding the gauge body in this position by hand,
loosen the spindle locking screw and rotate the road
wheel noting the bubble movement in the spirit
level.

{d)} Set the spinit level so that the bubble is centralised
at one end of its range of movement and note the
reading on the camber scale.

(e) Rotate the road wheel until the bubble is at the
other end of its movement range.

(f} Centralise the bubble in the spirit level and note the
reading.

(2) Move the spirit level untl it registers a reading mid-
way between those obtained in paragraphs (d) and
()

(k) Rotate the wheel until the bubble is centralised in
the spirit level.

(/) Prevent the wheel from revolving from this position
by applying the footbrake, holding the pedal down
with a suitable pedal depressor (Churchill No. 121
Fir-B) and iower the wheel to the ground.

To Check Camber Angle.

1. Position the vehicle with the front wheels in the
straight ahead condition and apply the Churchill Wheel
Alignment Gauge to the front road wheel as described
in the previous sub-section,

2. Lock the spindle screw so that the gauge scales are
horizontal.

3. Position the gauge body so thal it is at right angles
to the road wheel and to the right of the spindle.

4. Centralise the spiril level bubble and note the read-
ing on the Camber scale. The correct Camber angle
is 17 Positive.

5. Repeat the same operations on the opposite front
road wheel.

To Check Castor Angle.

1. Position the vehicle with the front wheels in the
straight abead condition,

2, Place a turntable (Churchill No. 121 U} centrally in
front of each front wheel.

3. Setthe turntable scales to zero and insert the locking
pins.

4. Place the ramps (Churchill No. 121 W) in front of
both front and rear wheels, The front ramps, which
attach to each turntable, are to assist in the next opera-
tion (para. 5), while those at the rear, maintain the
vehicle in a level condition.

5. Roll the vehicle on to the turntables and apply the
handbrake. Apply the Churchill Wheel Alignment
Gauge to the road wheel as detailed on page 1.9.

6. Turn the gauge body at right angles to the road
wheel and to the right of the spindle.

7. Remove the turntable locking pins and turn the
road wheel to a 20° turn, as indicated on the turntables
by moving the front. of the road wheel towards the
operator.

8. Centralise the spirit level bubble.

9. Set the combined Castor-King Pin Inclination
scale to zero and tighten the scale locking screw.

10. Turn the front of the wheel away from the operator
until the turntable reading shows 20° with the front of
the wheel pointing inwards.

11. Centralise the spirit level bubble and note the
reading on the Castor-King Pin Inclination scale.
The correct Castor angle is quoted in the “Data” page
of this section for both laden and unladen conditions.

12. Repeat the same operations on the oppaosite front
wheel.

To Check King Pin Inclination Angle.

i. FPosition the vehicle with the front wheels in the
straight ahead condition.

2. Place a turntable (Churchill No. 121 U) centrally
in front of cach front wheel.

3. Setthe turntable scales to zero and insert the locking
pins,

4. Place the ramps (Churchill No, 121 W) in front of
both front and rear wheels. The front ramps, which
altach to each turntable, are to assist in the next
operation (para. 5), while those at the rear, maintain
the wehicle in a level condition.

5. Roll the vehicle on to the turntables and apply the
footbrake. Hold the pedal down by means of a suitable
pedal depressor (Churchill No. 121 PD). Apply the
Churchill Wheel Alignment Gauge to the road wheel as
detailed on page 1.9,

6. Turn the gauge body parallel to the road wheel.
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7. Remove the turntable locking pins and turn the

hlk

3. Release the dipper and horn leads from the steering

road wheel to a 20° turn, as indi 1 on the tur ,
by moving the front of the road wheel towards the

operator.

8. Centralise the spirit level bubble.

9. Set the combined Castor-King Pin Inclination
scale to zero and tighten the scale locking screw.

10. Turn the front of the whee! away from the operator
until the turntable reading shows 20° with the front of
the wheel pointing inwards.

11. Centralise the spirit level bubble and note the
reading on the Castor-King Pin Inclination scale.
The correct King Pin Inclination angle is 8%

12. Repeat the same operations on the opposite front
road wheel,

STEERING WHEEL

To Remove.

1. Disconnect the battery leads.

2. Prise the horn push cap from the centre of the
steering wheel, withdrawing at the same time the cap
return spring. Lift out the contact plunger located in the
drilling in the wheel hub.

. J.B.  Remoy the steering wheel using Churchill Tool
te 5'.,(136‘1’)!‘F and the pdaptor R.G. 3600-1

1 clips. Unscrew the dipper switch cover retaining
screws, remove the end cap and temporarily secure the
dipper switch, complete with electrical leads and the
horn lead, to the instrument pancl, away from the
steering column.

4. Unscrew the securing nut on the inner column and
remove the steering wheel using Churchill Tool
R.G.3600 and Adaptor R.G.3600-1 (sec Fig. J.8).

To Refit.

1. Align the keyway in the steering wheel hub bore
with the key fitted in the inner column and refit the
steering wheel. By refitting and tightening the inner
column nut, the wheel can be pulled down fully on the
tapered shank of the inner column.

2. Insert the horn lead in the connection in the horn
slip ring and refit the dipper switch and electrical leads,
retaining the switch by means of the end cap and
securing screws.

3. Place the homn contact plunger in the wheel hub
drilling with the hexagonal brass end of the plunger
foremost. Locate the horn cap return spring on the top
of the inner column and ensure that when refitting the
horn push cap, the return spring locates in the centre
of the cap and the top of the inner column.

4. Re-connect the battery leads and test the horn and
dipper switch for correct operation.

STEERING GEAR ASSEMBLY
To Remove.
1. Disconnect the battery leads and remove the
steering wheel, the horn cap and the dipper switch as
detailed in the previous sub-section.

2. Remove the rear engine cover.

3. Release the pinch bolts and withdraw the clutch
and brake pedal stems from their respective levers.
Unscrew the accelerator lever pad, noting the spring
washer located below the pad.

4. Remove the slotted screws, retaining the handbrake
and steering column sealing plate to the toe-panel.
Lift away the plate which is in two sections.

5. Releass the slotted screws and remove the toe-panel
assembly.

6. Place chocks under the road wheels and release the
handbrake. Remove the jaw pin mnnu:til:!.g the hand-
brake shaft relay lever to the operating rod jaw.

7. Release the brake fluid supply tank and dlamp from
the support bracket attached to the steering outer
column socket and temporarily support the tank to the
adjacent scuttle panel ledge.

8. Disconnect the steering side rod at the drop arm
(see page J.15 for details of this operation).

9. Release the outer column clamp at the support
bracket secured to the base of the instrument panel.
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10. Remove the four nuts and spring washers retaining
the stecring box casing to the sidemember and the
adjacent support bracket.

11.  The steering gear assembly can then be carefully
withdrawn, through the toe-panel aperture, complete
with the handbrake lever and shaft assembly,

12. Remove the two “U” bolts clamping the hand-

newed. Therefore, only remove the rocker peg and
roller assembly in order to fit a replacement.

5. Prise the key from the slot in the top of the inner
column. Remove the setscrews and spring washers
securing the outer column socket to the steering box
casing and remove the brake supply tank support
bracket, Lift away the outer column and socket
assembly. Remove the shims and the gasket located

brake shaft support brackets to the g
cast on the outer column and separate the handbrake
lever and shaft as an assembly from the steering gear,

To Dismantle,

1. Unscrew the plain nut retaining the drop arm on the
rocker shaft and remove the large spring washer.

2. The rocker shaft and drop arm splines are machined
to include four master splines, therefore, before re-
moving the drop arm, identify the relationship between
the rocker shaft and the drop arm to facilitate re-
assembly.

Withdraw. the drop arm using Churchill Tool
R.G. 59A and the Thrust Pad R.G. 59A—2,

Fig. J.9. Withdrawing the arm wsing Churchill Toof
R,G.S’:\w:;i Ih‘.l‘lim Pad R.G.594-2

3. Withdraw the setscrews and remove the side cover
and the gasket. Allow the oil to drain completely.

On KA.30 and KA.40 models, the side cover in-
corporates an adjusting screw and locknut and it
should only be necessary to remove these two items from
the cover, if replacements are necessary.

On KA.60 models, shims are positioned between the
side cover and the steering box casing to control the
meshing of the rocker shaft peg. Remove the shims and
place them in a safe place for the re-assembly operation.

h the socket flange. Ensure the shims are
placed in a safe position for subsequent re-assembly.

6. Remove the setscrews and springs washers securing
the bottom cover and Lift off the cover, the shims and
the gasket. Ensurc that the shims are safely retained
for the re-assembly operation.

7. The inner column and cam assembly can now be
withdrawn through the bottom aperture complete with
the lower ball race and cup. The upper ball race will
also be removed at the same time, but the upper cup
will need to be lightly tapped in order to separate it
from the steering box casing.

8. Remove the oil seal from the outer end rocker bore
of the casing if the scaling lip is damaged or deter-
iorated. Always renew the oil seal if the original seal is
removed.,

Inspection and Overhaul.

I. Examine the cam for excessive wear in the groove
and also inspect the ball tracks formed in each end of
the cam for signs of pitting. The inner column and
cam are renewed as an assembly.

2. Check the fit of the rocker shaft in the bushes of the
casing. The rocker shaft should be a free fit but no
slackness is permissible. Should wear be apparent,
remove the oil seal, press out the bushes and fit new
bushes as follows:—

() Press in the new bushes to the dimensions given en-
suring that the marked ends are always in the centre
of the rocker shaft bore (see Fig. J1.11).

(b} Alter fitting, the bushes musi be machined o a dia-
meter of 1-2498/1-2508 in. (31-730/31-745 mm.).
The final diameters of the bushes must be concentric
to within -0005 in. {013 mm.).

() Finally, press in the new oil seal until flush with the
casing outer end.

3. On KA.30 and KA.40 models, inspect the rocker peg
for signs of wear on the contact surface. The rocker
peg is not supplicd as a sep pl and there-
fore the rocker shaft must be renewed,

On KA.60 models, inspect the rocker peg for signs of
wear on the contact surface and also for radial slackness
or rough operation of the rocker peg rollers. If any of
these faults are evident, the complete peg and housing

bly must be rencwed.

4. Withdraw the rocker shaft bly through the
side cover aperture.
On KA.30 and KA.40 models, the rocker peg is not
pplied as a sep pl whereas, on KA.60
models, the rocker peg and roller assembly can be re-

Should the assembly prove to be worn, press out the
housing with the peg and fit a new assembly as
follows:—

(@) Press in the housing fully against the shoulder in the

STEERING

Fig. J.10  Details of the D.H. steering gear
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rocker shaft bore, having first ensured that the rocker
shaft bore is clean and free from burrs.

(b) Afer fitting the housing assembly the rocker shaft
should be peened over in at least four places. This
will prevent the housing from “creeping” forward

15 soron o R A
THES CHANGER WITH THIS FACE

=
R

MARKED ENDS OF BUSHES MUST ALWAYS
BE N THE CENTRE OF THE ROCIKER
SHAFT BORE oo

A INDICATES A FeNISH SORED DIAMETER OF 1-3458/1-2503 IN, (31
MM} FOR BOTH BUSHES. FINAL DIAMETE NEnE T8
0005 IN. (013 MM bt bt

Fig. J11  Steering casing bush dimensions

4. Inspect the drop arm for cracks and distortion. Tf

7. Inspect the rocker shaft for wear or scoring parti-
cularly on the shank diameter, Examine the splines
and the thread for damage and wear.

STAKING POINTS 4 ROLLYR HOUSI
i e { Rocks e e
ROLLERS & ROCKER SHAFT

1
r
3
Fig. J12. Rocker shafl roller asses fitied
i nbly as to D.HLQ.

8. Inspect the steering box casing for damage parti-
cularly at the cover faces and bearing cup bores. Ensure
that the mounting face is clean, free from burrs and also
that the mounting stud threads are in good condition.

9. Check the outer column and socket assembly for
::Iamame or distortion, also ensuring that the mounting

kets for the handbrake shaft support brackets are
securely mounted on the outer column, Renew the
assembly if any fault is evident.

To Re-assemble.

Re-assembly is a reversal of the dismantling procedure
with the following additions:—

1. When refitting each cover always use a new gasket.

2. Refit the original number of shims at the botiom
cover face, Check that the correct end float is present
(see page 1.7).

damage is suspected, check the arm against the dimen-
sions given in Fig.J.13. If the dimensions do not corres-
pond or cracks are detected, renew the drop arm
Ensare that the internal splines are in good condition’

5. Check the condition of the felt bush at the top of
the outer column and renew if worn.

6. Examine the ball races for wear or pitting and check
the yorkmg surface of the cups for signs of pitting or
SCoring.

272

A = B90IN. (3246 CM.)
B — 1-36]1-39 IN. (345413531 M)

Fig. J.13. Drop arm dimensions

3. Ensure that the rocker shaft meshes correctly
with the cam (see page J.6). "

4. Before refitting the rocker shaft it is advisable to
temporarily tape the splined end to prevent damaging
the oil seal. Refit the rocker shaft and remove the tape,
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5. After refitting the inner col and cam bly,
ensure that the cam shoulders are seating fully in the
ball races and cups.

6. Refit the drop arm using the identification marks
made during dismantling 1o align the correct master
splines of each component. Refit the spring washer
and the plain nut, tightening the nut to a torque
wrench reading of 150 1b. ft. (20-74 kg.m.).

7. When re bling the outer col and socket
assembly setscrews, do not omit to refit the brake fluid
supply tank bracket at the same time.

To Refit.

Refitting the steering gear is a reversal of the removal
procedure noting the following points.
1. Refit the handbrake lever and relay shaft assembly
to the outer column brackets ensuring that the “U™ balt
nuts are tightened securely. Check that the handbrake
lever is in the “off " position and connect the relay lever
at the base of the shaft to the operating rod jaw using
a new split pin in the slotted nut. Always check the

handbrake for correct operation on completion of the *

steering gear refitment.

2. Ensure that the mounting stud nuts are tightened
securely.

3, Refit the steering wheel, the horn cap and the dipper
switch as detailed in the previ b-secti

4. Use a new split pin for the slotted nut on the steer-
ing side rod ball joint bly, after fully tighteni
the nut.

5. Refill the steering box to the correct level, using the
recommended grade of lubricant.

6. Refit the clutch and brake pedal stems to their
respective correct heights as detailed in the “Clutch"
and “Brakes” sections.

STEERING SIDE ROD
Labrication.
Lubricate the steering side rod ball joints, at the
lubricating points provided, every 2,000 miles (3,000
kms.).

To Check for Wear.

Provided the ball joints are lubricated every 2,000
miles (3,000kms.), wearwill be negligible at these points.
Ta check for wear, however, each ball joint assembly
should be grasped and tested for up and down move-
ment, Whilst each ball joint assembly should be free to

pective bosses. During this operation, do not omit to

support the drop arm or steering arm on the opposite

side to counteract the hammer blows.

Note: On no account must the drop arm or steering
arm be heated to assist in the removal of ball
pins as this method will destroy the temper of the
metal.

STEERIMNG RUBBER
SIDE ousT
oD

Fig. J.14. Sectional view of the steering side rod ball joint
assembly

3. Finally, unscrew the nuts entirely, fully tap out the
ball pins taking care not to damage the threads and
Lift away the steering rod.

To Dismantle.

1. Slacken the lock on the i diate rod and

thread the ball joint assemblies off the rod, noting that

the threads of each assembly are right-hand.

Note: The ball joint assemblies are sealed and should
not be dismantled. They must each be renewed
as a complete assembly when wear is evident.

2. Remove the rubber dust covers.

Inspection and Overhaul.

1. Check the rod for bend and straighten if evident.
Do not use heat to straighten the rod as this will destroy
the temper of the metal.

2. Renew the rubber dust covers if they are split or
deteriorated.

3. As stated in para. 1. “To Dismantle”, each ball

articulate on its ball pin, no other mo

ball pin and socket should be present. As these ball
joint assemblies are self-adjusting, no other means of
adjustment is provided and they must be d as

joint bly must be dasa p
if wear is evident.

blies if wear Pr

To Remove.

1. Extract the split pin in each ball pin and slacken
the slotted nut a few turns,

2. Apply a brass or copper hammer to the nuts and
drive the ball pins out of the tapered fit in their res-

To R bl

1. Screw the ball joint assemblies on to their respective
ends of the rod according to the right or left hand
thread, but before tightening the locknuts, ensure that
the distance between the ball pin centres is 14-4 in.
(36-576 cm.) with the ball pins at 90° to each other.

2. Refit the rubber dust covers.
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To Refit.
1. W:th the front wheels pointing straight ahead, fit
side rod to the steering arm and add the
slotted nut to the ball pin. Tighten the nut securely
and insert a new split pin.
2. Assuming that the ball pin centres are set correctly
as detailed in para. 1 under “To Re-assemble”, rotate
the steering wheel until the opposite ball pin can be
inserted into the drop arm without strain. Add the
slotted nut and fit & new split pin after ensuring that the
nut is tightened securely.

On completion, ensure that full right and left lock is
obtainable by turning the steering wheel and checking
for full contact at the axle stops. Adjust the length of
the steering side rod if full contact on both stops is not
evident.

3. Lubricate the ball joints at the nipples provided
with the recommended grade of lubricant.

TRACK ROD
Lubrication.
Lubricate the track rod ball joints at the lubricators
provided every 2,000 miles (3,000 kms.).

To Check for Wear.
Wear can be checked in the track rod ball joints by
grasping cach ball joint bly in turn and at

to move it backwards and forwards. Whilst the ball
joint should be free to articulate slightly on its ball pin,
no other movement between ball pin and socket should
be present. As these ball joint assemblies are self-
adjusting, no other means of adjustment is provided and
they must be renewed as an assembly if wear becomes

apparent.
FELT
DusT RETAINING RETAINING
SEAL WASHER SPRING

,,_/.'Z’I’.'I'I’I’I,’l"l’/.}flln\v )

nw:&ltoo BALL JOINT
Fig. 115, Sectional view of the track rod ball joint assembly

To Remove.

1. Extract the split pin in ¢ach ball pin and slacken the
slotted nut a few turns.

2. Apply a brass or copper hammer to each nut in
turn and drive the ball pins out of the tapered fit in
their respective bosses. During this operation do not
omit to support the steering arm on the opposite side.

3. Finally, remove the nuts entirely, tap out the ball

pins taking care not to damage the threads, and remove

the dust enclosure details, i.e., spring, retaining washer

and the felt seal.

Note: On no account must the steering arm be heated
to assist in the removal of the ball pins, as this
method will destroy the temper of the metal,

To Dismantle.

1. Remove the clamp bolt, spring washer and nut at

each end of the track rod and unscrew each ball joint

assembly noting that the threads of each assembly are

opposite, i.c., left hand or right hand,

Note: The ball joint assemblies are sealed and should
not be dismantled. They must each be rencwed
as i complete assembly when wear is evident.

Inspection and Overhaul.
1. Examine the intermediate rod for cracks. Also
check the rod for bend and straighten if evident. The
rod must not be heated to assist with the straightening
operation otherwise the temper of the metal will be
destroyed.
2. Check the threads at cach end of the intermediate
rod for worn or slack threads by screwing the respective
ball joint ies down the threaded portion.
3. Ensure that the felt dust scal, the retaining washer
and spring are in good condition. Renew as necessary.
4. As stated in para. |’ "To Ds,smantlc" the ball joint
blies must be 1 as p blies if
wear is evident.

To Re-assemble,

1. Screw the ball joint assemblics on Lo their respective
ends of the track rod, ensuring that they are each
screwed on an equal distance towards the rod centre,

2. Using new spring washers, fit the clamp bolts and
nuts to the ball joint casings but do not tighten at this
stage.

3. Assemble the fell dust seal, retaining washer and
spring on to the shank of the ball pin in that order with
the large end of the spring abutting the retaining washer,

To Refit.

Reverse the operations for removal noting the follow-
ing points:
1. Ensure that the ball pin shanks and the tapered
hores in the steering arms are clean and free from bures
before refitting the track rod.

2. The lubrication nipples must face the rear of vehicle
and these points should be lubricated after finally
refitting the track rod.

3. Ensure the slotted nuts are tightened securely and
locked with new split pins.

4. Adjust the length of the track rod to give the correct
amoun! of “toe-in" to the front wheels (see pages].7
and L.8).

STEER!

in the bosses for clongation. Renew if cither fault is

evident.

Note: Should the mounting bolt holes be worn in the
arm, both the arm and the mounting bolts

should be renewed.
2, Check the arms against the dimensions given in

5, After adjusting the correct “toe-in”, ensure that the
ball joint assemblies are in alignment with cach other
before thoroughly tightening the clamp bolts in each
assembly.

6. Re-check the “toe-in" after completing the refitting
of the track rod.
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A 2913 1N, 74 1M
B 701N (435 MM)

€= 1IN (305 MM}

D = 071 IN. (18 M8}

E oo 15 1N (381 MM

e &00IM {153 CH)

G = 3135 IN. (232CH)

H = D54 n. (137 MM,

The absve dimenshons are apillcobls 83 RH.D, and LH.0, models

Tig. J.16. Steering arm dimensions

R.H.D. Steering arms are ilfustrared
L.H.D. Steering arms are symmefrically opposite

STEERING ARMS

To Remove.

1. Remove the front hub and brake drum assemblies
(see “Front Axle” section).

2. Remove the track rod (see page I.16).

3. Disconnect the steering side rod from the steering
arm (see page 1.15).

4. Extract the split pins and remove the nuts and bqits
securing the steering arms to the stub axles, allowing
the arms to be withdrawn.

Inspection and Overhaul.
Thoroughly clean the steering arms before inspection.

1. Carefully inspect the arms for cracks and damage.
Check the mounting bolt holes and the tapered holes

==

Fig. J.16 for R.H.D. or L.H.D. Should the arms
not correspond with these dimensions they must be
renewed.

3. Ensure that the threads of the mounting bolts and
nuts are in good condition.

To Refit.

Refit the steering arms by reversing the removal pro-
cedure, noting the following points:—
1. Ensure that the ball pin shanks and the steering
arm tapered bores are clean before fitting.
2. Refit the front hub and brake drum assemblies nn:l_
adjust the hub bearings as detailed in the “Front Axle
section.

3. Finally, check and, if necessary, adjust the front
wheel “toe-in"" as detailed on pages 1.7 and 1.8.
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SERVICE DATA
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To Re-assemble .. o .. K240 K26
OPERATION .., @ i .. Ki0to K13
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To Remove . o o K26
ADIUSTMENTS ToRME . .0 we s se KT
Footbrake Pedal Adjustment . .. KH
Front Brake Adjustment .. iE .. K14 Vacuuu Sgrvo UNIT (whcn ﬁllod)
Rear Brake Adjustment .. X o K.14 To Remove . 5 . K71
Brake Centralisation us K 14 and K.15 To Dnsmantlz ke » K 27 and K.28
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Rear Brakes = i K 14 and K.15 To Roassambie .. o l( 29 and K.30
Handbrake Cable Adj e KIS ToRellt .. sz = o K30
Foorsraxe PepaL—R.H.D. Models VacuuM NON-RETURN VALVE o R
To Remove . Pt i i K.15
imosbonmd Okl - Kl v Rmma T K0
FooTsRAKE PEpAL—L.H.D. Models Vacuum Swirew .. .. .. .. K30
To Remove .. i ik e i K.15
Inspection and Overhaul .. .. K.Sand K.I6  SERVO AR FiLTER
To Refit & = i o i K.16 To Renew the Filter Element .. e K.30
To Remove .. 5 o0 7 i K.30
MasTER CYLINDER To Refit .. it = a5 o K30
To Remove . i T ' i K.16
To Dssmautlc ; . K 16 and K.I7 HANDBRAKE LEVER AND SHAFT ASSEMBLY
Inspection and Ove.rhaul s i S ) Ratchet and Pawl Renewal .. K30 and K31
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To Refit i 4 o) i o K.17 To Dismantle T v K31 and K.32
Inspection and Overhaul .. ; ik K32
FronT BRAKE ASSEMBLY To Re-assemble .. o K 33 and K.34
To Dismantle o it .. K.I7 and K.18 To Refit 2 = i s b K34
Inspection and Overhaul .. .. K.18 and K.19
To Re-assemble .. o .. K.19 and K.20 HANDBRAKE RELAY AND COMPENSATOR LINKAGE

REAR BRAKE ASSEMBLY
(Fitted to KAH.30 and KAD.30 models)
To Dismantle s £ .. K20 and K21
Inspection and Overhaul .. . G M
To Re-assemble .. 23 . K.21 and K22

To Adjust the Handbrake Cable .. K34
To Adjust the Handbrake Secondary Cable  K.35
{not fitted to KAH.30 and KAD.30 models)

To Remove . S i K.35
Inspection and Overhaul 43 2 w3
To Refit = iy = % s K.36
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Make .. e
Type of system ..

Operation
Foot brake .. An
Handbrake .. e

Front brake type
KA30
KA.40/60

Rear brake type
KAH.30 and KAD.30
KAL.30 and KA .40/60

Footbrake pedal free travel
Brake size
Front
KA.30
KA.40/60
Rear
KAH.30 and KAD.30
KAL.30 and KA 40
KA.60

Brake lining material
Fromt ..
Rear .. s
Total lining area
+ KAH.30 and KAD.30
KAL.30
KA40
KA60
Handbrake

Make and type
Location o o

Vacuum servo unit
Make .. i i

Type .. .t o

Footbrake pedal return spring
Free length
Spring rating .. .
Brake shoe pull-off springs
Front
All models
Free length

Fitted length rating ..

BRAKES

DATA

Girling
Hydraulic. A servo unit is fitted as standard on KA.60
models.

Hydraulic on all four wheels
Mechanical on rear wheels only

HLSS—Hydraulic leading/sliding shoe
HLSS—Hydraulic leading/sliding shoe

HW-—Hydraulic wedge
2LSI—Two leading shoe (one push rod)

T in. (5 mm.)

12 x 24 in, (304-8 x 63-5 mm.)
124 x 2% in. (311-2 x 63-5 mm.)

12 % 2}in. (304-8 x 57-2 mm,)
124 % 24 in. (311-2 X 63-5 mm.)
12§ % 34 in. (311-2 % 81 mm.)

Small and Parkes Don 55
Small and Parkes Don 55

214 sq. in. (1381 sq. cm.)
232 sq. in. (1497 sq. cm.)
235 sq. in. (1516 sq. cm,)
267 sq. in. (1723 sq. em,)

Camelinat, ratchet and pawl
Mounted horizontally on steering gear outer column,
immediately below steering wheel

Girling

MANUFACTURING DATA

9-5 in. (24-1 cm.)
To exert 13 b, (59 kg.) per inch (2-5 em.)

69 in. (17-5 cm.) overall
167/203 1b. (75-8/92-1 kg.) at 6-78 in. (17-23 cm,)

Brake shoe pull-off springs—continued

Rear
KAH.30 and KAD.30 models
Spring (nearest expander)
Free length .. =
Spring rating .. 25
Spring (nearest adjuster)
Free length .. 5
Spring rating ..
KAL.30 and KA.40/60 models
Spring (nearest expander)
Free length .. i
Spring rating .. 3

Spring (nearest adjuster)
Free length .. B
Spring rating .. i

Brake drum internal diameter
Front
KA30
KA.40{60
Rear
KAH.30 and KAD.30
KAL.30 and KA.40/60

Master cylinder
Internal diameter
Plunger return spring
Free length ..
Spring rating

Front wheel cylinder
Internal diameter

Rear wheel cylinder
Internal diameter
KAH.30 and KAD.30
KAL.30 and KA.40
KA.60
Vacuum servo unit
Vacuum cylinder internal diameter
Vacuum piston stroke

Hy piston bore di Ve

Hydraulic piston fluid displacement
Vacuum piston return spring
Free length .. :
Spring rating
Output piston return spring
Fitted length rating
Valve control piston spring
Free length ..
Spring rating

BRAKES Page K.3

71 in. (18-0 cm.) overall .
To exert 100/110 1b. (45-4/50 kg.) at 84 in. (20-8 cm.)

5-1 in. (129 cm.) overall y
To exert 63/77 Ib. (28:6/35 kg.) at 5§ in. (13-7 cm.)

5-3 in. (13-5 em.) overall )
To exert 54/66 1b. (24-5/30 kg.) at 5-63 in. (14-3 cm.)
—fitted length

52 in. (13-2 cm.) overall
To exert 54/66 Ib. (24-5/30 kg.) at 563 in. (14-3 cm.)
—fitted length

11-976/11-980 in. (30-42/30-43 cm.)
12:225/12:230 in. (31-229/31-24 cm.)

11-976/11-980 in. (30-42/30-43 cm.)
12:226{112-230 in. (31:254/31-24 cm.)

10 in. (25-4 mm.)

54y/518 in. (8-34/8-82 cm.)
To exert 43/5% 1b. (2:16/2-38 kg.) at 34§ in. (9-13 cm.)
—fitted length

1 in, (254 mm.)

1:25 in. (31-7 mm.)
-7 in. (178 mm.)
-812 in. (20-6 mm.}

6-89 in. (17-5 cm.)

2-25 in. (5-72 em.) (effective)
<75 in, (19-05 mm.)

1 cu. in. (16:4 cu. cm.)

11 in. (28 cm.) approx.
To exert 17/22 1b. (7-71/9-98 kg.) at 3§ in. (8-6 cm.)

40/4-5 1b. (1-814/2-04 kg.) at 3-25 in. (8:26 cm.)

97 in. (24-64 mm.) approx.
To exert 2:96/3-44 1b. (1-344/1-56 kg) at 0-49 in.
(12-45 mm.)
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BRAKES

DESCRIPTION
The braking system is hydraulically operated and
consists of a footbrake pedal, fluid supply tank, master
cylinder, pipes, hoses and front and rear brake assem-
blies. On certain models in the range, a vacuum servo
system is employed to provide assistance o the pedal
effort for brake application. In addition to being

SHOE
)\E“.T)\N WHEEL
SPRING CYLINDER

wezEL SHOE RETURN
CTLINDER RN
Fig. K.1. Fromi view of the lefi hand ide) front brake

assembly. Arrows indicate the direction of drim
rotation

hydraulicaily operated, the rear brakes are mechanically
operated by a handbrake.

Each front brake assembly consists of two shoes, both
of which are leading. two hydraulic wheel cylinders
mounted internally. two shoe return springs which are
connected between posts on the shoes and drilled holes
in the backing plate, two snail cam adjusters cach located
on the backing plate towards the leading end of
each shoe.

The leading end of each shoe locates in a slot in the
piston of its wheel cylinder whilst the trailing opposite
end of each shoe abuts a slot machined in the body of
the opposing wheel cylinder.

Each wheel cylinder comprises a body, piston, rubber
seal, and a spring. A rubber dust excluder which is
located on the piston and the cylinder body, prevents
dirt or dust from entering the hydraulic system at that
point. The wheel cylinders are inter-connected by a
metal bridge pipe on the external side of the backing
plate and provision is made for the brake hose inlet
connection and the bleed screw at the respective
cylinders in each front brake assembly.

Brake shoe adjustment is provided by two snail cams
which are operated by spring loaded square headed
adjusters on ecach backing plate external face. Two
steady posts retained by locknuts are screwed into the
backing plate to enable the shoes 1o be correctly
balanced.

STEADY BRIDGE
b FOST PIPE

STEADY POST ADIUSTER INLET CONNECTION

Fig. K.2. Rear view of the left hand (nearside) front brake
assembly. Arrows indicate the direciion of drum
rotation

The rear brake assembly on KAH.30 and KAD.30
models comprises two shoes, an adjuster unit and a
wheel cylinder in which is incorporated the handbrake
expander unit.

The shoes are positioned at one end in slots in the
wheel cylinder pistons and at the other end in slots in
the adjuster tappets. Two return springs. connected to
each shoe, retain them in position.

The wheel cylinder consists of a body, two pistons,
seals, and seal supports separated by a spring, the
assembly being fixed to the backing plate by means of
studs and self-locking nuts.

Integrally built in the wheel cylinder body is the
handbrake expander housing in which is assembled a
wedge and two rollers that operate on two tappets.
The wedge is formed in the handbrake expander arm
which, when operated, expands the brake shoes through
the rollers and tappets. Adjustment for the shoes is
provided by means of an adjuster unit comprising a
lhousing into which is assembled a screwed wedge and
two tappets. These tappets are slotted to accommodate
the ends of the brake shoes.
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The rear brake assembly on the remaining models in
this range comprises two shoes, an adjuster unit, two
shoe return springs which anchor on both shoes, a push
rod, two pairs of bell cranks, an adjustable bell crank
pivot pin, a brake shoe expander unit and a combined
handbrake expander and wheel cylinder assembly.

WHEEL CYLINDER
AND EXPANDER

SHOE RETUAN
SPRING

HAMNDBRAKE EXPANDER
TAPPETS

ADIUSTER SHOE RETURM
urIT SPRING

Fig. K.3. Fronf view of the KAH.30 and KAD.30 left hand (near-
side) rear brake assembly. Adrrows indicare the direcrion
aof drim rararion

The shoes are located in slots machined in the
expander tappets and the opposite ends of the shoes
abut the slots in the adjuster tappets. A bell crank is
fitted on each side of the second shoe web at both ends
of the shoe and the push rod maintains the bell cranks
in full contact with the expander and adjuster tappets
operating the second shoe. The pivot pin for the
expander tappet bell cranks is adjustable to provide the
means for eliminating any clearance between the push
rod ends and both pairs of bell cranks.

The adjuster unit consists of a housing, which is
secured to the backing plate by two setscrews and a
locking plate, two slotted tappets and a square headed
wedge which is threaded to screw into the trunnion of
the housing. By rotating the head of the wedge in a
clockwise direction, the wedge pushes the tappets out-
wards and in turn, expands the shoes towards the brake
drum.

The brake shoe expander unit comprises a housing
and a plunger in which is located a wedge held in
position by a pin. An incline faced tappet is fitted in
each side of the housing bore to register with rollers
which operate between the wedge in the plunger, and
the tappets.

The outer portion of the plunger, which is contained
in the handbrake expander housing. is slotted in the
centre to accept the radiused nose of the pivoted arm of

the handbrake expander, and a roller, pinned in the
plunger slot, operates on the nose of the arm. An
intermediate piston which operates on the end of the
plunger, is also slotted to permit the full movement of
the handbrake expander arm. To maintain the inter-
mediate piston slot in correct alignment with the arm

HANDARAK|
EXPANDER STEADY
ARM FOST

BLEED
SCREW

ADRJSTIR

INLET COMMNECTION

STEADY POST

Fig. K4. Rear view of the KAH.30 and KAD.30 left hand (near-
side) rear brake assembly. Arroows indicate the direction
of drum roration

aperture in the housing, a small diameter pin is fitted

near the head of the piston to locate in a machined

groove in the housing.

The wheel cylinder is spigot located in the bore of
the handbrake expander housing and has two tapped
bosses which accept the hydraulic feed connection and
the bleed screw respectively. The internal components of
the wheel cylinder consist of a shouldered piston,
a piston seal, which fits on the piston shoulder, and a
small spring, positioned at one end on a small flange
machined on the piston spigot, and at the opposite end.
on an abutment integral with the cylinder body.

Note: KAL.30 and KA 40 models have twin notches
machined in the wheel cylinder flange ends in
order to identify the wheel cylinders from the
KA.60 models which have larger piston diam-
eters.

Retention of the combined handbrake expander and
shoe expander units to the backing plate is effected by
two setscrews which enter the handbrake expander
flange, pass through the backing plate and screw into
tappings in the body of the shoe expander unit. Two
long collar-type studs are used to further secure these
units, and in addition, to secure the wheel cylinder to
the handbrake expander. Each setscrew and stud is
locked in position by a 1abwasher turned up against a
convenient flat-on the setscrew head or nut, A sealing
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ring- is fitted between the backing plate and the flange The master cylinder is mounted immedialely behln_d
of the handbrake expander housing. A sealing gasket the footbrake pedal on the frame _mdcmember and is
is located between the mounting faces of the handbrake connected to the pedal by an operating rod. )

expander and wheel cylinder housings. The master cylinder is of the barrel type and consisis

SHOE SHOE HANDBRAKE
FIAST RETURN EXPANDER WHEEL HANDBRAKE EXPANDER sTEADY
SHOE SPRING UNIT CYLINDER  LEVER ARM  HOUSING POY

P.738

SECOND STEADY ADIUSTER
GEJIKTJ“’F; RETURN SHOE POST UNIT
SPRING
Fig. K5, Front view of the KAL.30 and KA.40/60 left hund (near-  Fig. K.6. Rear view of the KAL.30 and KA.40/60 left hand (near-
= 77 side) rear brake assembly. Arrows indicate the direction side) rear brake assembly, Arrows indicate the direction

of drum roration af drum rotation

REAR WHMEEL CYUNDIR BODY
PISTON RETURN SPRING

WHEEL CYLINDER PISTOM
HAMDBRAKE EXPANDER HOUSING
RUBBER BOOT

HANDBRAKE EXPANDER ARM
ARM PIVOT PIN

COLLAR TYPE FINING STUD
BACKING PLATE

10 PLUMGER WEDGE AND PIN

11 FIRST SHOE TAPPET

12 SHOE EXPANDER HOUSING

13 ROLLER

14 SHOE CONTACT PLATE

15 SECOND SHOE TAPPLT

I4 PLUNGER

17 SEALING RING

I8 EXPANDER ARM ROLLER (BN PLUNGER)
19 INTERMEDIATE PSTON AND FIN ASSEMALY
W WHEEL CYLINDER GASKET

11 MSTON SEAL

P e

o m

Fig. K.7. ] view of the bined expander bly and
the rear wheel cylinder
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of a cast iron body with a highly finished bore. into
which is assembled a plunger complete with an outer
seal, return spring, steel shim, recuperating seal, and a
recuperating seal support. The plunger is operated by a
push rod with a hardened spherical end which is retained
in the end of the cylinder by a dished washer backed
by a circlip.

The operating end of the cylinder is enclosed by a
rubber dust cover and the rear end of the cylinder is
sealed by an external threaded end cap and a gasket.
There are three tapped ports in the body, the inlet port

| BOOT RETAMNING STRAP

* RUEBER BOOT

3 T RETAINING BAND

4 INLET ORIFICE

5 OUTLET PORT

& END CAP GASKET

7 END caAP

@ RECUPERATING SEAL SUPPORT

chassis sidemember and, adjacent to the servo unit, isa
vacuum reserve tank secured on brackets riveted to the
sidemember.

The servo is a vacuum hydraulic unit which uses
vacuum developed by the engine to give added hydraulic
pressure to the wheel cylinders of the front and rear
brake assemblies, thus decreasing the effort required at
the brake pedal. A separate air filter, mounted in front
of the cab scuttle, above the wheel arch. is connected by
pipeline to the air inlet tube fitted on top of the main
cylinder body. A sealed non-return valve assembly

12 1 10 9 8

RECUPERATING SEAL
STEEL SHIM

PLUNGER RETURM SPRING
PLUNGER

PLUNGER END SEAL
PUSH ROD RETAINING WASHER

CIRCLIP
PUSH ROD

FRELESEe

Fig. K.8. Arrangement of the master cvlinder

being located in the side of the body and, transversely
opposile is an alternative inlet connection which is
sealed by a blanking plug and gasket. whereas the
outlet port is positioned on the top of the body. The
inlet port union is connected to the pipe line leading
to the supply tank which is mounted on a bracket
attached to the base of the steering outer column. The
outlet port union is connected to the pipe leading to
the four-way connector inside the chassis frame, or to
the hydraulic inlet port on the servo unit (when fitted).
From this four-way connector, or servo unit, the pipe
lines are connected, via flexible hoses, to the front and
rear brake wheel cylinders. A switch operating on
hydraulic pressure is screwed into the four-way con-
nector to couple the stop lamp electrical circuit with
the brake hydraulic system.

The vacuum servo unit, as fitted to certain models
in the range, is mounted on a bracket riveted to the

incorporating a banjo union end is fitted externally to
the servo at the vacuum connection and a further banjo
union, fitted at the same connection, connects by
pipeline to the vacuum reserve tank. On KAB. models,
an electrical vacuum switch is interposed in this pipeline
to operate a warning light mounted on the instrument
panel.

The vacuum servo comprises three basic units namely,
the vacuum piston and cylinder assembly, the hydrauli-
cally actuated valve control and piston assembly and
the hydraulic output piston assembly. which are com-
bined to function as a single major unit. The valve
control piston assembly and the output piston assembly
are both housed in the main cylinder body.

The vacuum cylinder is clamped to the triangular end
face of the main cylinder body and houses a spring
loaded piston and push rod assembly.
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seated in the
i The air and vacuum «_:ontrol valves are
Db conanl st g O e o valve chest which is a circular compartment above the

main ing i linder, is
in cylinder body and, operating in the cy]
E\;iston h:cyorpnutingtwospisol ends, and a transverse

tive air and passag

i the valves control the
valve control cylinder and {0 the main cylinder

msinmpimnm,mmpuhehﬂlmwmd body, Each valve is retained by a spring clip to an arm

of the rocking lever. A taper rubber seal is positioned

of the rocking lever which is a “T" shaped lever having

; ; A : illin
L raspay Saomster than the other seal, 8 ballshag i oL ﬂ:tﬁmmhwmmd:awg
further taper seal, larger i = inst the body of  in the valve control piston i :
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piston return spring, abutting the outlet end of the
cylinder at one end of the spring, and locating on the
piston assembly at the opposing end of the spring. The
piston assembly has a counterbore in the forward end
which houses a rubber seal and a metal retaini g washer

BRAKES

On the remaining models in this range, the handbrake
cable via a T lever, directly with
the handbrake expander arm of the nearside rear wheel
cylinder (offside on L.H.D. models). The bushed

which is secured by the peened over lip of the piston
counterbore. Located in a groove on the piston outer
diameter is a second and larger seal. The rear end
of the piston assembly is taper bored and connects with
the counterbore in the piston front end to accommodate
the tapered end of the vacuum piston push rod, A
plain washer and a circlip retain the piston assembily in
the cylinder, the circlip locating in a groove in the
cylinder bore. Assembled to the rear of the circlip
is a nylon seal spacer, which provides a seating at the
rear end for a gland seal, and finally, a shouldered bush
is fitted to the end of the eylinder bore to maintain the
gland seal in contact with the seal spacer.

The separate air filter is of the ble el

lever, (spring loaded on R.H.D. models),
pivots on a pin welded in a support bracket which is in
turn, welded to the rear cover of the axle casing. The
lever splits into two similar sections which are bolted
together to form a single component and, located in a
large drilling in the upper end of each lever arm, is the
handbrake cable abutment through which the hand-
brake inner cable passes. A secondary cable, connected
by a jaw to the opposite handbrake expander arm, is
anchored at the opposite end in a slot machined in the
handbrake cable abut held b the
sator lever arms.

P

OPERATION

type and has a moulded cellular element, mounted in a
melal cup secured Lo the support platform which also
incorporates a metal ountlet tube, A cover, seating on
the top of the el , s ined in position by a
stirrup-type spring clip.

The handbrake lever is horizontally mounted on the
steering column immediately below the steering wheel
and is of the ratchet and pawl type of operation. The
trigger of the handbrake lever is pivoted, and connects
to the pawl by means of a spring loaded control rod.
The ratchet is secured between distance pieces seated
on bosses on the support bracket for the ratchet lower
face and in bosses integral with the top cover on the
upper face, The lever has a serrated bush at the inner
end of the casing, which fits on the serrations of a relay
shaft and the lever assembly is retained on the shaft
with a plain washer and self locking nut. The relay
shaft is carried in a self-lubricating spherical bush in the
upper support bracket on the steering column and is
guided at the lower extremity by a self-lubricating bush
housed in the bottom support bracket. A relay lever,
welded o the base of the relay shaft, is connected by
means of a jaw to an operating rod which is attached,
again by a jaw, at the opposite end to a further relay
lever pivoted on a frame mounted support bracket. A
second operating rod is connected to this relay lever and
finally, joins with the threaded cable end of the hand-
brake cable, by means of an internally threaded coupling
nut, The handbrake operating rod passes through a
rubber bushed steady bracket just before entering the
coupling nut.

On KAH.30 and KAD.30 models, the handbrake
cable is connected by means of a jaw to the upper arm of
the comp lever. The comp lever is bushed
and carried on 2 link and pin assembly extending from
a bushed bracket bolted to the rear axie casing. Extend-
ing from the two symmetrically opposed lugs on the
compensator lever body, are the transverse rods with jaw
ends to couple with the handbrake expander arms of
the rear wheel cylinders.

M t of the footbrake pedal is transmitted to
the push rod of the master cylinder, via the operating
rod, and causes the push rod to force the plunger rear-
wards along the bore of the master cylinder body.
Initial travel of the plunger, blanks off the drillings at
the rear end of the plunger from the passages leading
from the supply channel, thereby cutting off the supply
of fluid to the pressure end of the master cylinder.
Continued travel of the plunger displaces fluid on the
pressure side, out of the master cylinder into the pipe-
lines leading to the wheel cylinders thereby building up
pressure at the wheel cylinders, which in turn, causes the
brake shoes to expand against the brake drums.

When a servo unit is fitted, the unit is installed in the
hydraulic system between the master cylinder and the
wheel cylinders, with the outlet pipe from the master
cylinder connected to the servo hydraulic inlet port and
the servo hydraulic outlet port is connected to the
pipelines leading to the wheel cylinders. With no
pressure in the hydraulic system, an open passage is
provided through the centre of the hydraulic output
piston, in the servo, to the output cylinder and so into
the hydraulic system,

However, when brake pedal application causes fiuid
displacement from the master cylinder, the initial
hydraulic pressure enters the main cylinder of the serve
and, passing through the output piston, exerts equal
pressure at both ends of the valve control piston. As
the surface of the innermost end of the piston is smaller
in area than the surface of the opposite end of the piston,
an equal pressure per square inch on both ends, causes
a proportionately greater thrust to be exerted on the
larger piston end, and the piston moves against the
ball end of the rocking lever located in the piston body.
This lever then pivots and opens the atmospheric valve,
retained on one of the lever arms, to admit air into the
valve chest compartment and out through the con-
necting pipe in the compartment top cover to the rear
of the vacuum cylinder.

Atmospheric pressure, acting on the rear face of the
vacuum piston, will move the piston and the attached
push tod, forward in the cylinder, The push rod end,
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being centrally disposed in the tapered rear bore of the
output piston, will first move forward to seal the open
passage through the output piston bore, and conlinuing
the forward movement, cause this piston to displace
fluid from the output cylinder to apply pressure at the
wheel cylinders.

At the same time, this increased output pressure also
acts on the smaller end of the valve control piston and
when this pressure is sufficient 10 overcome the fluid
pressure from the master cylinder, on the larger end
of the valve control piston, the piston is moved back
thus pivoting the rocking lever and closing the air valve.

At this stage, both the air and vacuum valves are
closed and the brake pedal is held, giving the desired
degree of braking. Should the pedal pressure be
reduced, the fluid pressure, from the master cylinder,
on the valve control piston is also reduced which allows
the piston to move further to the rear and pivot the
rocking lever to open the vacuum valve. Air is drawn
oul of the vacuum cylinder. the vacuum piston moves
rearwards and the piston push rod decreases its pressure
on the output piston which in turn reduces the hyd-
raulic pressure at the wheel eylinders, until once again
a state of balance is reached with the valve control
piston. If the pedal pressure is increased, the fluid
pressure on the valve control piston from the master
cylinder will also increase, and move the piston forward
again 1o open the air valve, which will bring additional
pressure 1o bear on the rear of the vacuum piston. This
piston will then move further forward and the piston
push rod will cause the output piston Lo increase the
fluid pressure in the pipelines to the wheel cylinders,
until the state of balance is again achicved with the
valve control piston.

On complete release of the brake pedal, all hydraulic
pressure on the valve control piston is relieved and the
piston will operate the rocking lever and open the
vacuum valve. Vacuum will then pass to the rear of the
vacuum piston, removing the atmospheric pressure,
allowing the vacuum piston and push rod to fully
return, thus withdrawing the push rod pressure on the
output piston and releasing the hydrauli from
the wheel cylinders. The complete return of the piston
push rod will open the centre passage in the output
piston permitting free circulation of the fluid through
the hydraulic system.

LUBRICATION

Lubricating nipples are provided at the following
points and should be lubricated every 2,000 miles
(3,000 km.) with the recommended grade of lubricant.
(g) Handbrake compensator body (KAH.30 and

KAD.30 models only).
(b) Handbrake cable. The lubricating nipple is fitted in
the outer casing of the cable.

Additionally, periodical oil can lubrication should be
applied to all linkage jaw joints, pedal bushes and the
handbrake lever pawl and ratchet.

BLEEDING THE HYDRAULIC SYSTEM

Bleeding the hydraulic system is not a routine main-
tenance operation and should only be carried out when
any part of the hydraulic system has been disconnected,
or if the presence of air is suspected in the system, or if
the fluid level has been allowed to fall so low in the
supply tank, s to permit air to enter the master cylinder.
If air has entered the system, the cause should be found
and rectified, as bleeding the system without remedying
the fault will only give a temporary cure.

To bleed the brakes, the following items are required,
a length of rubber tubing, a clean glass jar and a supply
of clean brake fluid that has been standing, to allow
any air bubbles that may be present, to disperse,

Note: Do not carry out the bleeding operation with the
engine rotating, particularly on models fitted with
4 VACUum Servo. -

Fig. K.14. Bleeding the hydraulic system

(a) Slacken off the front brake shoe adjusters by turning
them anti-clockwise as far as possible, and expand
the rear brake shoes until they fully contact the
drums by turning the adjuster stems clockwise.

(b) Ensure that the supply tank is topped up with
brake fluid and maintain the tank at this level
throughout the bleeding operation.
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{¢) With all hydrauli ions secure, ci €
operations at the wheel cylinder furthest from the
master cylinder. Remove the rubber dust cover on
the bleed nipple and fit the rubber tube end over the
nipple, immersing the free end of the tube in a clean
glass jar containing a small quantity of clean brake
fluid.

(d) Unscrew the bleed nipple about three-quarters of a

turn, and operate the brake pedal with slow, full

strokes until the fluid entering the glass jar is
completely free of air bubbles. Then, during a down

stioke of the pedal, tighten the bleed nipple to a

torque loading of 6/8 Ib. fi. (0-8/1-1 kg.m.) and

refit the rubber dust cover,

Repeat these operations at the remaining wheel

cylinders, working from the furthest cylinder from

the master cylinder, to the nearest cylinder.

Always ensure that the correct fluid level in the

{e

removed and refitted just prior to adjustment, it is
possible that they may be incorrectly centralised. To
rectify this condition, refer to the ** Brake Centralisation™
sub-section.

Rear Brake Adjustment.

1. Place chocks under the front road wheels and
release the handbrake. Jack up the rear axle until the
rear road wheels are free to rotate.

2. Turn the squared end of the adjuster stem in a
clockwise direction until the brake shoes are fully
expanded against the brake drum.

3. Unscrew the adjuster anti-clockwise two or three

“clicks” until the wheel revolves freely without the

brake shoes rubbing. If rubbing still occurs, it is

possible that the shoes require centralising. refer to the
ing sub-section :

supply tank is maintained during these

and on completion, top up the supply tank to the

correct level which should be one inch (2-5 em.)
below the level of the filler cap.

Important: Never use fluid which has been bled from
the system to top up the supply tank. Fluid
which appears dirty or emulsified should be ex-
pelled from the system and replenished with fresh,
clean brake fluid of the recommended grade.

(f) Adjust the brake shoes as detailed in the following
sub-section.

. ADJUSTMENTS

Footbrake Pedal Adj

It is essential that there is ¢ m. (5 mm.) of free move-
ment at the brake pedal pad before the plunger in the
master cylinder commences to move forward. This free
travel ensures that the master cylinder plunger is fully
returned against the stop washer in the cylinder bore.

To adjust the free travel, release the jaw connected to
the brake pedal extension. slacken the lock and

Brake Centralisation.
Front Brakes

1. Adjust the snail cams until the brake shoes lightly
rub against the brake drums.

1. Adjust the snail cams or adjuster stems until the
brake shoes lightly rub against the brake drums.

2. Spin the road wheels fairly fast and apply the brake
pedal. Repeat this operation two or three times and the
brake shoes will automatically centralise.

3. Correctly balance the brake shoes againsi the steady
posts, by releasing the steady post locknuts and slacken-
ing off the steady posts. two turns anti-clockwise.

4. Fully expand the brake shoes against the brake
drums by turning the adjusters clockwise.

5. With the shoes in this locked position, turn the
steady posts clockwise until the nose of the posts just
contact the shoe webs, indicated by a slight resistance
to turning. Hold the steady posts in this position, with

adjust the jaw, to increase or decrease the dimension
between the pedal and the square section operating rod,
until the correct amount of free travel is present at the
brake pedal pad with the jaw connected.

Front Brake Adjustment.

1. Apply the handbrake and jack up the front axle
until the front road wheels are free to rotate.

2. Adjust each shoe in turn, by spinning the wheel and
turning the square headed adjuster head on the backing
plate in a clockwise rotation until the shoe begins to
rub the brake drum.

3. Slacken the adjuster just sufficiently to allow the
wheel to spin freely with no indication of the shoe
rubbing.

4. Repeat this operation on the remaining shoes of the
front brake assemblies. 1T the brake shoes have been

the driver, and re-tighten the locknuts.

6. Finally, adjust the brakes as detailed in the previous
sub-section on front brake adjustment.

Rear Brakes.
KAH.30 and KAD.30 models

1. Turn the adjuster stems clockwise until the brake
shoes lightly rub against the brake drums.

2. Spin the road wheels fairly fast and apply the brake
pedal. Repeat this operation two or three times and the
brake shoes will automatically centralise.

3. Correctly balance the brake shoes against the steady
posts, by releasing the steady post locknuts and slacken-
ing off the steady posts, two turns anti-clockwise.

4. Fully expand the brake shoes against the brake
drums by turning the adjusters clockwise.
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5, With the shoes in this locked position, turn the
steady posts clockwise until the nose of the posts just
contact the shoe webs, indicated by a slight resistance
to turning. Hold the steady posts in this position, with
the screwdriver, and re-tighten the locknuts.

6. Finally, adjust the brakes as detailed in the previous
sub-section on rear brake adjustment.

KAL.30, KA.40 and KA.60 models

1. Release the locking plate tab ends at the adjuster
housing setscrews and slacken off the setscrews. Release
the steady post locknuts and then slacken off the steady
posts, two turns anti-clockwise.

2. Tumn the adjuster stems clockwise until the shoes
are expanded hard against the brake drums.

3. With the shoes in this locked position, tighten the
adjuster housing setscrews 1o a torque reading of 39/48
ib. ft. (5-39/6-64 kg. m.) and lock in position by bending
the locking plate ends against the setscrew heads.

Turmn the steady posts clockwise until the nose of the
posts just contacts the shoe webs, indicated by a slight
resistance to turning. Hold the steady posts in this
position with the screwdriver, and re-tighten the Jock-
nuts.

4. Finally, adjust the rear brakes as detailed in the
previous sub-section.

Handbrake Cable Adjustment.
See pages K.34 and K.35.

FOOTBRAKE PEDAL
R. H. D. Models

To Remove.
1. Remove the accelerator pedal as detailed in the
“Fuel System™ section.

2. Release the clamp bolt, spring washer and nut
securing the brake pedal stem to the pedal lever and
withdraw the pedal stem.

3. Disconnect the fork on the master cylinder opera-
ting rod from the pedal lever foor, by removing the
split pin, slotted nut and jaw pin. Also disconnect the
pedal return spring. The spring anchor pin in the pedal
lever foot is removed after prising off the retainer clip.

4. Remove the spring ring and the plain washer and
slide the pedal lever off the shaft.

Inspection and Overhaul,

1. Check the pedal lever bushes for wear or scoring

and renew if evident. The bushes are a press fit in the

pedal boss and when pressing in the new bushes, ensure

that cach bush is flush with the appropriate boss face.

Note: Completely immerse the new bushes in thin oil
for 24 hours prior to fitting to allow the pores of
bushes to fill with lubricant. Do not ream the
bushes after fitting otherwise the lubricant
properties of the bushes will be destroyed.

2. Examine the pedal shaft and if badly worn. renew
as detailed under the clutch pedal overhaul sub-section
in the “Clutch and Propeller Shaft” section.

3. Check the pedal return spring. The free length is
9-5in. (241 cm.) and the spring rating is 13 1b. (5-9 kg.}
per inch (2-5 cm.) approximately.

To Refit.

This operation is a reversal of the removal procedure
noting the following points.
1. When refitting the jaw pin slotted nut, use a new
split pin.
2, Ensure that the spring ring retaining the pedal lever
on the shaft is a good fit in the shaft groove. Fit a new
spring ring if the fit is not satisfactory.

3. Refer to the “Fuel System™ section for refitting the
accelerator pedal.

4. The brake pedal stem must be refitted to the correct
height in order to facilitate full stroking of the master
cylinder during bleeding operations. The correct height
for the stem is 8-0in. (20-3 cm.) measured in a straight
line from the stem aperture in the toe-panel to the
underside of the pedal stem pad.

5. Always use a new retainer clip if the spring anchor
pin in the pedal lever has been removed.
6. Check the brake pedal free travel on completion.

FOOTBRAKE PEDAL
1. H. D. Models

To Remove.
1. Remove the clutch pedal as detailed in the “Clutch
and Propeller Shaft” section.

2. Release the clamp belt, spring washer and nut
securing the brake pedal stem to the pedal lever and
withdraw the stem.

3. Disconnect the fork on the master cylinder opera-
ting rod from the pedal lever foot by removing the split
pin, slotted nut and jaw pin. Also disconnect the pedal
return spring. The spring anchor pin in the pedal lever
foot is removed after prising off the retainer clip.

4. Slide the pedal lever off the shaft, preceded by the
plain washer.

Inspection and Overhaul.

1. Check the pedal lever bushes for wear or scoring

and renew if evident. The bushes are a press fit in the

pedal boss and when pressing in the new bushes. ensure

that each bush is flush with the appropriate boss face.

Note: Completely immerse the new bushes in thin oil
for 24 hours prior to fitting to allow the pores of
the bushes to fill with lubricant. Do not ream
the bushes after fitting otherwise the lubricant
properties of the bushes will be destroyed.

2. Examine the pedal shafl and if badly worn, renew

as detailed under the clutch pedal overhaul sub-section
in the “Clutch and Propeller Shaft™ section.
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3. ICheck the pedal return spring. The free length is
9-5in. (24'1 cm.) and the spring rating is 13 1b. (59 kg.)
per inch (2-5 em.) approximately.

To Refit.

This operation is a reversal of the removal procedure
noting the following points:

1. When refitting the jaw pin slotted nut, use a new
split pin.

2. Refer to the “Cluich and Propeller Shafi™ section
for refitting the clutch pedal.

3. The brake pedal stem must be refitted to the correct
height in order to facilitate full stroking of the master
eylinder during bleeding operations. The correct height
for the stem is $-0in. (20-3 cm.) measured in a straight
line from the stem aperture in the toe-panel to the
underside of the pedal stem pad.

4. Always use a new retainer clip if the spring anchor
pin in the pedal lever has been removed,

5. Check the brake pedal free travel on completion.

MASTER CYLINDER

To Remove.

1. Drain the brake fluid from the system by attaching a
bleed tube to the bleed screw on one of the wheel
cylinders, release the bleed screw and pump the brake
pedal, catching the escaping fluid in a clean container.
Continue to pump the pedal until no further fluid enters
the container.

2. Disconnect the inlet and outlet pipe unions at the
master cylinder.

3. Remove the jaw pin securing the master cylinder
operating rod to the brake pedal.

4. Remove the two bolts, spring washers and nuts
retaining the master cylinder to the frame sidemember
and lift away the master cvlinder complete with the
operating linkage.

5. Relcase the two locknuts and unscrew the jaw and
the operating rod from the master cylinder push rod.

To Dismantle. -

L Unserew the end cap and remove the cap gasket.
Lift out the plunger return spring and the recuperating
seal support from inside the cyvlinder bore.

9
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Fig. K.15. Sectional view of the master cylinder assembly
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2. Release the rubber boot from the groove in the body
and turn back the rubber boot sufficiently to permit
the circlip inside the cylinder bore to be withdrawn.

3, Withdraw the circlip using suitable circlip pliers.
The push rod together with the retaining washer can
then be re d. fitis Ty to the rubber
boot from the push rod, prise up the metal strap which
is crimped to retain the boot at the end of the threaded
section of the rod. On opening up the strap, the boot
can be withdrawn off the push rod., Slide off the
rubber retaining band from the boot and the
retaining steel washer from the push rod.

4. Push out the plunger, complete with the end seal,
from the pressure end of the cylinder. Remove the end
scal by carefully easing the seal, over the end flange of
the plunger, with the fingers.

5. Withdraw the recuperating seal and the steel shim
from the internal shoulder inside the bore.

Inspection and Overhaul.

Extreme cleanliness is essential when working on
hydraulic components. No grease, mineral oil, tri-
chlorethylene, paraffin or petrol should be allowed under
any circumstances Lo contact any hydraulic component.
For cleaning purposes, only “Girling Cleaning Fluid”
should be used.

1. Always renew both seals when overhauling the
master cylinder.

2. Check the return spring for weakness (see spring
details on “Data” page).

3, Inspect the plunger and the cylinder bore for scores
and renew if evident.

4. Check the remaining components for wear or
i ge, T ing as Y.

To Re-assemble.
[mmerse all working parts in clean brake fluid and
e ble in the wet conditi

1. Place the steel shim against the internal shoulder
inside the bore, followed by the recuperating seal with
the seal lips facing the pressure end of the cylinder.
Ensure that the seal is scating correctly.

2. Ease the end scal over the push rod end of the
plunger and into the groove machined in the plunger,
ensuring that the end face on the tapered section of the
seal abuts the push rod end of the plunger groove (see
Fig. K.15).

3. Dip the plunger and end seal again in clean brake
fivid and slide the plunger, open end first, into the
cylinder bore from the push rod end.

4, If the rubber boot has been detached from the
push rod, first place the retaining washer on the rod,
then slide the boot on the rod and retain in position
using a new metal strap. Crimp the strap at opposing
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points to just retain the boot adjacent to the threaded

section of the push rod.

Note: Before refitting the rubber boot, smear the mouth
of the cylinder bore and the inside of the boot
with Wakefield Rubber Grease No. 3 (Red).

& FPlace the rounded end of the push rod in the opera-
ting end of the plunger, push down the retaining washer
and retain both components in the eylinder bore with
the circlip, ensuring that the circlip fits fully in the
groove in the bore. Refit the rubber boot in the groove
of the cylinder body and secure with the rubber re-
taining band.

6. Re-assemble the seal support in the pressure end of
the cylinder bore, checking that the leading edge of the
supporl, seats betwesn the lips of the recuperating seal.

7. Enter the return spring in the plunger bore and refit
the end cap using & new gasket. Tighten the end cap
securely.

To Refit.
Refitting is a reversal of the removal procedure with
attention to the following points.

1. After refitting the inlet and outlet pipes to the
master cylinder, fill up the brake supply tank to the
correct level and bleed the brake system as detailed
within this section.

2. After connecting the push rod to the operating rod
and subsequently the brake pedal, check and adjust the
pedal free travel as detailed within this section.

FRONT BRAKE ASSEMBLY

To Dismantle.

1. Jack up the front axle and remove the front hub
and drum assembly (see “Front Axle” section).

2. Remove the brake shoes individually as follows.

(a) First prevent the wheel cylinder pistons from sliding
out of the cylinder bodies, by securing with a strong
rubber band.

{¥) Prise one of the shoes out of the slot in the body of
the wheel cylinder and move the shoe inwards
towards the centre of the brake assembly. Dis-
engage the opposite end of the shoe from the slot
in the opposing piston and after releasing the shoe
return spring from the hole in the backing plate, lift
the shoe away.

(¢) Repeat operation (b) on the remaining shoe.

3, Front Wheel Cylinders, To remove and dismantle

the wheel cylinders, proceed as follows.

(a) Attacha bleed tube to the bleed screw on the wheel
eylinder, release the bleed screw and pump the brake
pedal, catching the escaping fluid in a clean con-
tainer. Continue to pump the pedal until no further
fluid enters the container. Remove the flexible hose
connected to the rear of the wheel cylinder as
detailed on page K.26.
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4, Examine the brake linings for excessive Or uneven
wear, grease or oil contamination and if either fault is
evident, replacement shoe and lining assemblies should
be fitted. In territories where it is necessary 1o reline
the original shoes, it is ded that equipment
specially designed for brake relining be employed, in
order to maintain accuracy during the operation.
Always ensure that the correct Jinings are used, as it is
important that the specified lining material be used.
Check that the new linings are free from grease of oil.

When special equipment is not available, carefully
punch out the old rivets, remove the faulty linings.
inspect the exposed surface of the shoe for burrs etc.,
clean the area before mounting the new linings, clamp
and rivet the new linings to the shoe face, starting from
the centre of the shoe face and working towards the ends.
Place the rivet head against the end of a punch which is
securely held in a vice. The end of the punch should be
of the same diameter as the rivet head, and on position-
ing the rivet head on the punch, carefully spread the
tubular end of the rivet.

5, Check the brake shoe return springs for weakness
(sex “Data” page for spring rating). It is advisable to
renew the shoe return springs when new linings are
fitted.

6. Check the backing plate for damage and distortion.
Ensure that the snail cams arc not worn and are

operating freely.

4. Examine the brake drum (see “Brake Drum” sub-
section).

8. Ensure that the bridge pipe is clean and free from
obsiruction. Inspect the pipe for damage or cracks.

“To Re-assemble.
1. Front Wheel Cylinders. Re-assemble the wheel
cylinders as follows:

{a) Dip each internal component in clean brake fluid
and assemble in the wet condition. Ensure that the
cylinder bore is perfectly clean and also the piston.

{b) Re-assemble the piston seal on the spigot end of the

piston, using only the fingers and noting that the

ve in the seal end face must be nearest the

closed end of the cylinder bore when assembled.

Check that the scal is fully scated on the piston
shoulder.

(¢) Refit the piston spring to the piston, locating the

smail diameter of the conical spring on the small

shoulder machined in the centre of the spigot length.

(d) Locate the rubber dust cover in the groove on the
neck of the piston.

(¢) Smear the inside of the cylinder bore with clean
brake fAluid and slide the assembled piston in the
cylinder body, piston spring end leading, until the
dust cover outer edge can be located in the groove
in the cylinder body.
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(f) Mount the wheel cylinders on the backing plate
securing with the setscrews which must be tightened
to a torque reading of 12/141b. fL. (1-66/1-94 kg.m.).
Locate the lockwashers under the setscrew heads
and on tightening the selscrews, prise up the tab end
of the washer against the adjacent flat on the set-
screw head. Refit the bridge pipe connecting the
two wheel cylinders.

RUBBER DUST COVER
WHEEL CYLINDER MSTON
WHEEL CYLINGER BODY
PETON SPRING

Fig. K7, Sectional view of the front wheel cylinder assembly

-

2. Before refitting the brake shoes, ensure that the
backing plate is clean and frec from grease, and that the
steady posts work freely in their threads.

All metal working surfaces such as contact edges of
brake shoes and steady post spigots should be lightly
smeared with Girling White Brake Grease.

Ensure that the snail cam adjusters are set to the
maximum “off”" position.

Both shoes are identical on each front brake assembly
but the shoes are handed, ie., the two left hand shoes
must be fitted to the left hand brake assembly and the
two right hand shoes to the right hand brake assembly.
When re-assembling the shoes, ensure that the snail
cam posts are on the inside of the shoe webs and that
the longer of the two protruding ends of the shoe web is
fitted in the respective wheel cylinder piston slot.

To mount the brake shoes, proceed as follows:

(a) Enter the smaller radiused end of the shoe return
spring through the hole in the backing plate.

(b) Hook the larger radiused end of the return spring to
the spring post on the shoe web ensuring that when
assembled, the spring will be inside the shoc web,
i.c., nearest the backing plate.

{c) Locate the end of the shoe with the longest pro-
truding web clearance beyond the shoe, in the wheel
cylinder piston slot. The opposite end of the shoe
will require springing into position in the opposite
wheel cylinder body slot.

(d) Repeat the foregoing procedure on the remaining
shoe.

3. Refit the hub and drum assembly (sec “Front Axle”
section).
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4. Bleed the brake s
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5. Rear Wheel Cylinder and Expander. The handbrake

d hanism can be di led from the wheel

linder in position and ly, the wheel cylinder

c::nmponents can be withdrawn without peoemnly

removing the handbrake expander mechanism. Both
perations are detailed in this | ph as follows:

(a) To the wheel cylinder, di the hand-
brake transverse tod at the expander arm on the
backing plate.

(#) Attach a bleed tube to the bleed screw on the wheel
cylinder, release the bleed screw and pump the brake
pedal, catching the escaping fluid in a clean con-
tainer. Continue to pump the pedal until no farther
fluid enters the container. Detach the bieed tube
and disconnect the brake pipe at the wheel cylinder
connection.

(¢) Remove the three nuts and washers securing the
cylinder body to the backing plate and remove the
cylinder. The dust cover plate at the rear of the
cylinder can then be lifted off the backing plate.

(d) To dismantle the wheel cylinder, remove the rubber
band and allow the pistons to push out of the

cylinder bore. Remove the pjs!on seals, seal
supports and piston spring from inside the bore.
To dismantle the handbrake expander, whether in
situ or with the wheel cylinder removed from the
brake assembly, remove the four screws and washers,
lift off the cover plate from the cylinder body, and
withdraw the rollers, tappets, and expander arm;
the arm being drawn through the backing plate
when dismantled in position.

-

(€]

Inspection and Overhaal.

Extreme cleanliness is essential when working on
hydraulic components. Mo grease, mineral oil, tri-
chlorethylene, paraffin or petrol should be. a!low?_d
under any ci to ct any hydrau
component. For cleaning purposes, only “Girling
Cleaning Fluid™ should be used.

1. Always renew the seals when overhauling the wheel
cylinder.

2. Ensure the piston spring is not weak or damaged.
3. Examine the cylinder bore and pistons for scores,

ridging or damage, renewing if cvident. Also inspect
forywur at the chaomels in which the handbrake

4. Check the expander tappets, rollers and arm for
wear, renewing the items preferably as an assembly.

5. Examine the brake linings for excessive or uneven
wear, grease or oil contamination and i.'l'dt]:_:r fanlt is
evident, replacement shoe and lining assemblies shotllld
be fitted. In territories where it is necessary to reline
the original shoes, it is ded that equif
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ot Foll

When special equip is not refully
punch out the old rivets, remove the faulty linings,
inspect the exposed surface of the shoe for burrs etc.,
clean the area before mounting the new linings, clamp
and rivet the new linings to the shoe face, starting from
the centre of the shoe face and working towards the ends.
Place the rivet head against the end of a punch which is
sceurely held in a vice. The end of the punch should be
of the same diameter as the rivet head, and on position-
ing the rivet head on the punch, carefully spread the
tubular end of the rivet.

6. Check the brake shoe return springs for weakness
{see “Data” page for spring rating). Tt is advisable to
renew the shoe return springs when new linings are
fitted.

7. Check the backing plate for damage and distortion.
8. Examine the brake drum (see “Brake Drum” sub-
seclion).

9. Inspect the adjuster tappets and wedge for wear,
rENEWINE 28 NeEcessary.

To Re-assemble.

1. Rear Wheel Cylinder and Expander. To re-assemble
the expand hanism to the cylinder body, p d
as follows:

{@) Apply & smear of Girling White Brake Grease to
the channels in which the parts operate on the top of
the body, and also smear the underside of the cover
plate with the same type of grease.

(b) Re-assemble the tappets, rollers and expander arm
in the channels and refit the cover plate securing
with the four screws and washers.

To re-assemble the wheel cylinder, i alli ! 1

components in clean brake fluid and assemble in the

wet condition as follows:

(i) Place the seal supports inside the cup of the piston
seals.

(ii) Enter one seal and support in an end of the cylim'im-
bore with the seal support foremost thus ensuring
that the widest end of the seal also enters the bore
first. Follow up the seal by sliding a piston in the
same end of the bore.

(iii) Retain these components in position and fit the
piston spring in the open end of the bore, seating
the spring in the centre section of the .?eal support,
Enter the second seal and support in the same
procedure as the first, locating the support c_orrer:t]y
on the piston spring. Place the second piston in
the bore and gently compress the two pistons
inwards sufficiently to enable the rubber band to be
fitted to retain them. Finally, refit the assembled
wheel cylinder to the backing plate and at the same
time, refit the dust cover plate, over the wheel

linder studs, at the rear of the backing plate.

specially designed for brake relining be employed, in
opr?:l'&{o mlzfi?lat:in accuracy during the operation.
Always ensure that the correct linings are used, as it is
important that the specified lining material be used.
Check that the new linings are free from grease or oil.

Secure by means of the three self locking nuts and
thackeray washers. After fully tightening the
locking nuts, slacken each nut back half a turn, in
order to allow slight movement of the wheel
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cylinder housing on the backing plate which is
essential for the efficient working of the handbrake.
Any difference in wear of the two linings is com-
pensated by the slight movement of the wheel
cylinder and therefore the handbrake applies equal
pressure Lo the two shoes at all times,

2. If the adj housing has been d from the
backing plate, refit and secure with the two

BRAKES

opposing end of the shoe and withdraw the shoe end
from the adjuster tappet.

With the tension now released from the shoe return
springs, the other shoe is easily disengaged and the two
shoes and springs can be lifted away. Note the contact
plate fitted in the expander tappet for the second shoe,

and washers, tightening the setscrews to a torque reading
of 20 b, ft. (2:77 kg. m.).

Screw the adjuster wedge into the housing after
smearing Girling White Brake Grease on the wedge
serrations and in the bores of the housing.

Slide the adjuster tappets in their respective bores as
identified during dismantling.

3. Ensure that the shoes are correctly paired and attach
the shoe return springs to the drilled holes in the shoe
webs so that the return springs lic between the shoc
webs and the bucking plate when re-assembled.

The longer of the two return springs is fitted nearest
to the wheel cylinder, whilst the shorter spring fits
nearest to the adjuster unit.

4. Apply a smear of Girling White Brake Grease 1o the
shoe contact surfaces of the wheel cylinder pistons,
adjuster tappets and the tops of the steady posts,

4. To di le the bell cranks from the second shoe
proceed as follows:

(a) At the expander unit bell cranks, remove the circlip
under the slotted head of the adjustable pivot pin;
lift off the retaining plate which is anchored to a
separate post pressed in the shoe web, allowing the
pivot pin to be withdrawn. Unscrew the self
locking nut and remove the bolt retaining the two
bell cranks to the web of the shoe; lift away the bell
cranks noting that a tubular distance piece is loosely
fitted in the web at the bell crank retaining bolt
drilled hole. The push rod can then be withdrawn.

(&) At the adjuster unit bell cranks, unscrew the self
locking nut, remove the bell crank retaining bolt
and lift away the two bell cranks, noting that a
further distance piece is also fitted in the shoe web
at the bell crank refaining bolt position.

5. To dismantle the adjuster unit, it is not normally

The shoes are then re bled to the backing plate
in the reverse order of the dismantling operation
ensuring that the rubber band is removed from the
wheel cylinder, when fitting the shoes.

5. Ensuring that the adjuster stem is turned anti-
clockwise as far as possible, refit the hub and drum
assembly (see “Rear Axle™ section).

6. Balance the brake shoes on the steady posts as
detailed in the sub-section headed “Brake Centralisa-
tion™.

7. ' Re-connect the handbrake transverse rod at the
expander arm on the backing plate and re-connect the
brake pipe to the wheel cylinder. Bleed the brake system
as detailed in the sub-section “Bleeding the Hydraulic
System™,

8. Adjust the brakes as detailed in the sub-section
headed “Rear Brake Adjustment™. Lower the rear axle,

¥ o the housing from the backing plate
as the two tappets will slide out of the bore and the
adjuster wedge can be screwed through the housing
from the outside and removed from the inside of the
backing plate. Should the housing require removal,
tap down the tab ends of the locking plate, unscrew the
two setscrews in the backing plate and remove the
housing and the locking plate.

Note: Identify the housing position on the backing plate,
before removal, to enable the housing to be re-
fitted to its correct position on re-assembly.

6. Rear Wheel Cylinder and Expander. To remove the

brake shoe expander unit, it is first necessary to’
remove the combined rear wheel eylinder and handhrake

expander. The following operations include the removal

and dismantling of these units:

(@) Di the handbrake cable from the handbrak
pander arm at the d

remove the jack and check the handbrake and foott
for operation.

REAR BRAKE ASSEMBLY

(Fitted to il models except KAH.30 and KAD.30 models)
To Dismantle,

1. Place chocks under the front road wheels and fully
release the handbrake. Jack up the rear axle and remove
the rear hub and drum assembly (sec “Rear Axle™
section).

2. Prise the end of one of the shoes from the expander
tappet, lift forward clear of the expander housing and
release the shoe end. Repeat the same procedure at the

pective rear wheel cylinder.

(b) Attach a bleed tube Lo the bleed screw on the wheel
cylinder, release the bleed screw and pump the brake
pedal, catching the escaping fluid in a clean con-
tainer. Continue to pump the pedal until no further
fluid enters the container. Detach the bleed tube and
disconnect the brake pipe at the wheel cylinder
connection.

() Tap down the tab ends of the lockwashers, unscrew
the two nuts retaining the wheel cylinder to the
handbrake expander housing and lift off the wheel
cylinder and the marcelline gasket. 3

Slide the piston assembly out of the cylinder body,
detach the conical piston spring and the piston seal
from the spigot end of the piston.




Page K.23

BRAKES
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Fig. K.19. Details of the rear brake asscmbly fitted to all models except KAH.30 and KAD.30 models
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{d) Tap down the tab ends of the lockwashers, unscrew
the two setbolts retaining the handbrake expander
housing to the backing plate and lift the housing
aver the two collar studs remaining on the backing
plate, and withdraw clear. Note that the two set-
bolts are different in length,

The handbrake lever arm and the intermediate
piston will be withdrawn with the housing. Slide
the piston out of the housing noting that it is pin
located in a slot machined in the housing bore.

Detach the rubber boot from the groove in the
housing and the recess in the lever arm. Should
removal of the lever arm be required, slide out the
pivot pin located in the housing and free the arm.

(¢} To remove the shoe expander unit, unscrew at the
hexagon collar of the two studs, remove the studs
and the shakeproof washers, identifly the relative
position of the studs to the expander housing to
facilitate re-assembly. Carefully withdraw the ex-
pander unit from inside the backing plate and at the
same time, ensure that the sealing ring located on the
protruding spigot of the expander housing is re-
moved from the outside of the backing plate.

On removal of the expander unit, slide out the
plunger, the two tappets and rollers and tap out the
contact plate in the expander housing slot, after first
identifying the position of the plate in the slot, as
the steps in the plate are unequal in length.

Inspection and Overhaul,

Extreme cleanliness is essential when working on
hydraulic components. No grease, mineral oil, tri-
chlorethylene, paraffin or petrol should be allowed
under any circumstances to comtact any hydraulic
component. For cleaning purposes, only “Girling
Cleaning Fluid" should be used,

L. Always renew the seal when overhauling the wheel
cylinder,

2. Ensure the piston spring is not weak or damaged.

3. Inspect the piston and cylinder bore for scores,
ridges or damage, renewing if evident. Inspect the
handbrak pand ing and intermediate piston
for wear, scores or damage. Check that the intermediate
piston pin is in good condition. Ensure that the hand-
brake lever arm pivots freely, but without slackness.

4. Check the expander tappets, rollers and wedge
insert for wear, renewing as necessary. The wedge insert
is removed from the plunger after tapping out the
retaining pin. Ensure that the roller pinned in the slotted
end of the plunger is not worn excessively and rotates
freely.

5. Al normal overhaul periods, it is advisable to renew
the sealing ring and wheel cylinder gasket.

6. Examine the brake linings for excessive or uneven
wear, grease or oil contamination and if cither fault is
evident, replacement shoe and lining assemblies should
be fitted. In territories where it is necessary to reline

specially designed for brake relining be employed, in
order to maintain accuracy during the operation.
Always ensure that the correct linings are used, as it is
important that the specified lining material be used.
Check that the new linings are free from grease or oil.
When special i is not ilabls full

punch out the old rivets, remove the faulty linings,
inspect the exposed surface of the shoe for burrs etc.,
clean the area before mounting the new finings, clamp
and rivet the new linings to the shoe face, starting from
thecentre of theshoe face and working towardsthe ends,
Place the rivet head against the end of a punch which is
securely held in a vice. The end of the punch should be
of the same diameter as the rivet head, and on position-
ing the rivet head on the punch, carefully spread the
tubular end of the rivet.

7. Check the brake shoe return springs for weakness
(see “Data” page for spring rating). It is advisable to
renew the shoe return springs when new linings are
fitted.

8. Check the backing plate for damage and distortion.

9. Examine the brake drum (see “Brake Drum” sub-
section).

10. Inspect the adjuster tappets and wedge for wear,
renewing as necessary.

I1. Ensure that the push rod, bell cranks and pivot
pins are not worn,

12 Examine the rubber boot, renewing if split or
deteriorated.

To Re-assemble.

1. Rear Wheel Cylinder and Expander.

(a) To re-assemble the shoe expander unit, smear all
components with Girling White Brake Grease, slide
the plunger in the housing bore with the angled
faces of the wedge insert facing the tappet bores,
place the roller in the leading slot of each expander
tappet, retaining in position with the white brake
grease, and slide each tappet and roller into its
respective tappet bore noting that the first shoe
tappet, identified by the circular head, is located in
the shorter of the two tappet bores, and that the
roller slots in the tappets are parallel to the wedge
angles. Position the contact plate in the outer slot
of the second shoe tappet as identified during dis-
mantling, and retain the tappets temporarily with a
rubber band.

Secure the shoe expander unit to the backing
plate by means of the two collar studs using shake-
proof washers under the hexagon collars. The collar
studs are refitted to the expander housing as identi-
fied during removal,

Ease the sealing ring over the protruding end of
the expander housing until the ring fits against the
backing plate.

the original shaes, it is ded that



BRAKES

(b) Smear the nose of the handbrake lever arm and the
bore of the handbrake expander housing with
Girling White Brake Grease. Also smear the inside
of the rubber boot with Wakefield Rubber Grease
No. 3 (Red) and fit the boot into the grooves formed
in the housing and the lever arm.

Position the expander housing on the collar studs
with the lever arm uppermost and secure the
housing with the two setbolts. The setbolts each
have a lockwasher and must be tightened to a torque
reading of 12/14 Ib. ft. (1-66/1-94 kg. m.), finally
locking the setbolt heads by turning up the tab end
of the lockwashers.

(¢) The intermediate piston should be smeared with
Girling White Brake Grease prior to enlering in the
bore of the handbrake expander housing, locating
the piston in the small slot machined in the housing
bore by means of the pin fitted in the piston
external diameter.

ToNEEL CTLINDER HOUSSG
4 WHEEL CYLINDER PISTON
KA.#0 Rear wheel cyiinder illustrated denoted by the rwo
identification grooves on the cylinder flange.

Fig. K.20. Sectional view of the rear wheel cylinder assembly

{d) Re-nssemble the wheel cylinder assembly. After
first ensuring that the components are perfectly
clean, immerse the piston, spring and seal in clean
brake fluid and ble in the wet diti Ease
the seal over the small flange machined on the
spigot end of the piston with the fingers, until the
seal seats fully on the broad shoulder at the base of
the spigot. When assembled, the radiused face of the
seal should be uppermost, i.e., facing the spigoted
end of the piston.

Next fit the piston spring on the pision spigot
ensuring that the smaller diameter of the spring is
positively clipped in the groove located immediately
above the small flange on the spigot.

Smear the wheel cylinder bore with clean brake
fluid and slide the piston assembly, spigot end fore-
most into the bore.

{€) Place the marcelline gasket on the wheel cylinder
mounting flange and refit the wheel cylinder noting
that the bleed screw boss, identified by the angular
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projection on the boss face, must be in alignment
with the handbrake lever arm. Secure the wheel
cylinder on the two collar studs with the lock-
washers and nuts, tightening the nuts to a torque
reading of 12/14 Ib. ft. (1-66/1-94 kg. m.). Turn up
the tab end of the lockwashers against a con-
venient flat on each nut.

Note: KAL.30 and KA.40 models have twin notches
machined in the wheel cylinder flange ends in
order to identify the wheel cylinders from the
KA.60 model cylinders which have larger
piston diameters.

2. If the adjuster housing has been removed from the
backing plate, refit as identified during the removal
operation and secure with the two setscrews and
Jocking plate. Do not fully tighten the setscrews until
the brake centralisation operation is carried out at a
later stage (see para 9.).

Screw the adjuster wedge into the housing after
smearing Girling White Brake Grease on the wedge
serrations and in the bores of the housing.

Slide the tappets in their respective bores ensuring
that the correct relationship of the tappet slot angles is
obtained, to accept the shoe end contours. Temporarily
retain the tappets in position with a rubber band.

3. Apply a smear of Girling White Brake Grease on
the second shoe ends at the area of the bell crank
operation. Re-assemble the bell cranks 1o the second
shoe ensuring that a tubular distance piece is positioned
in the drilled hole at each end of the shoe web and that
the bell crank retaining bolts pass through the distance
pieces. Mote that the bolt heads must be fitted nearest
the backing plate. Fit new self locking nuts on the bolis
but leave the nuts slack at this stage.

Refit the adjustable pivot pin through the expander
unit bell eranks and shoe web with the slotted end of the
pin outermost.

Each bell crank has a “‘pear-shaped” slot to permit
the entry of each pivot pin which should then be moved
into the smaller radius of the slot to retain the pin in
position.

4. Pivotl both sets of bell cranks (the retaining bolt
nuts being left slack as described in para. 3) until one
end of the push rod can be located in the radiused nose
of the bell cranks, which will then allow the opposite
end to be pushed forward into position in the nose of
the opposing bell cranks. Mote that the push rod must
be fitted with the large diameter hole below the shoe
web in order to give access for the steady post when the
shoe is assembled to the backing plate.

Gripping the push rod between the two pairs of bell
cranks, tighten the retaining bolt nuts, but do not fully
tighten at this stage.

5. Pair up the first and second shoe of the particular
brake assembly and fit the two return springs to their
respective anchor posts on the shoe webs with the
hooked ends of each spring pointing to the rear of each
brake assembly when mounted. The return spring
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nearest the expander unit is coloured red and has
smaller diameter coils than the black coloured spring
fitted adjacent to the adjuster unit.

6. Apply a smear of Girling White Brake Grease to
lhg shoe contact surfaces of the expander tappets,
adjuster tappets and the tops of the steady posts.

) The shoes are then re-assembled to the backing plate
in the following order. Mount the second shoe in
position, refit the first shoe in the expander tappet head
and finally prise the first shoe end into the adjuster
tappet slot. Ensure that the rubber bands retaining the

dj and expander tappets are d when fitting
the shoes and also that the large diameter hole in the
lower segment of the push rod is located over the nose
of the second shoe steady post.

7. After refitting the shoe assemblies, the bell cranks
must be adjusted 1o ensure that both ends of the second
shoe are in full contact with their respective tappet abut-
ments and that no clearance exists between the push rod
and the bell cranks. To adjust, turn the adjustable pivot
pin, by means of a screwdriver, in the required direction
until the correct adjustment is obtained. In order to
retain the pivot pin in this position, refit the pivot pin
retaining plate by first placing the smaller end of the
plate on the adjacent anchor post and then match the
serrations in the opposite end of the plate with the
corners of the hexagon head on the pivot pin.

/

Fig. K.21. Adjusting the bell cranks it
iy :i‘ng by means of the adjustable

_ The plate is then secured to the pivot pin by fitting the
circlip. Fully tighten the bell erank retaining bolt nuts
and check the adj again after locking the pivot
pin in position.

8. Eﬂg.uring that the adjuster stem is turned anti-
clockwise as far as possible, refit the hub and drum
assembly (see “Rear Axle™ section).
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9. Centralise the rear brakes and balance the brake
shoes on the steady posts as detailed in the sub-section
headed “Brake Centralisation™.

10. Re-comnect the handbrake cable to the expander
arm and re-connect the brake pipe to the rear wheel
cylinder noting that the bleed screw must be fitted in
the tapped hole in alignment with the expander arm.
Bleed the brake system as detailed in the sub-section
headed “Bleeding the Hydraulic System™,

11. Adjust the brakes as detailed in the sub-section
headed “Rear Brake Adjustment™. Lower the rear axle,
remove the jack and check the footbrake and handbrake
operation on completion,

BRAKE DRUMS

The operati v to and refit the
front and rear brake drums are detailed under the
“Hubs and Bearings” sub-section in the respective axle
section.

Inspection and Overhaul,

Examine the friction surface of the drums for ex-
cessive scoring or evidence of “crazing”, renewing the
drum if evident,

Also check the drums for ovality, and remew if
ovality is present.

HYDRAULIC PIPE LINE FLEXIBLE HOSES
To Remove.

Durir_lg service operations which involve the removal
ar mﬁll}ng of the flexible hoses, great care must be taken
to avoid damaging them by twisting or straining.
Proceed as follows:

1. Release the tube nut (A) (see Fig. K.22),

2._ Release the locknut (B), securing the flexible hose
spigot to the sidemember or bracket, ensuring at the
same time that the flexible hose does not tumn by
holding the nut (C) with a spanner,

3. Withdraw the spigot from the frame or the bracket,
and unscrew the hose at its opposite end in the same
manner, noting the small copper ring gasket.

5.2n
Fig. K22, Flexible hose connection details
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To Refit. To Dismantle.
1. When refitting the hose, first screw in and tighten When dismantling the servo unit, absolute cleanliness

is ial. It is ded that the bench area be

the hose end which connects with the brake cylinder or
junction, ensuring that the copper ring gasket is fully
seated.

2. Fit the spigot at the other end of the hose to the
frame or bracket and tighten the locknut (B) at the same
time holding the hexagon (C) in the hose to prevent
movement.

3. Refit the tube nut (A) and tighten securely.

4. Bleed the brake system as detailed in this section,
and finally check for leaks with the brake pedal applied
hard.

VACUUM SERVO UNIT
(when fitted)
To Remove.
1. With the engine switched off, di

t and remove

cleared and a clean sheet of paper placed adjacent to the
vice on which to lay out the components as they are
dismantled.

1. Hold the unit in a vice, supporting by means of the
mounting lugs on the output cylinder body.

2. Remove the eight setscrews and nuts in the vacuum
cylinder flange, at the same time supporting the cylinder
cover against the pressure of the vacuum piston return
spring. Lift away the end plate and the gasket,

3, Withdraw the vacuum piston and rod assembly
complete, followed by the piston return spring. The
piston and rod assembly should not be dismantled and
is renewed as an assembly, Remove the nylon stop
washer from the piston push rod.

4. The removal of the vacuum piston and spring will
reveal the securing setscrews and clamping plate retain-
ing the main cylinder body to the vacuum cylinder.
U the three and washers, and r

both vacoum pipes at the servo n !
banjo unions. Release the hose at the air inlet pipe.

2. Drain the brake fluid from the system by attaching
a bleed tube to the bleed screw on one of the wheel
cylinders, release the bleed screw and pump the brake
pedal, catching the escaping fluid in a clean container.
Continue to pump the pedal until no further fluid
enters the container.

3. Disconnect the pipes leading to the hydraulic inlet
and outlet unions.

4. Unscrew the three setscrews with the spring washers
securing the servo unit to the support bracket and
remove the unit.

the vacuum cylinder with the released clamping plate,
noting the gasket fitted between the mounting faces
of the two cylinder bodies.

As the vacuum cylinder is withdrawn, the vacuum
connecting pipe will also be released simultaneously at
the rubber grommet fitted in the end flange of the
vacuum cylinder. Remove the grommet and the
grommet cover plate from the cylinder flange.

5. Unscrew the four setscrews with the shakeproof
washers and remove the vacuum connecling pipe
assembly from the valve chest compartment. A gasket
is fitted below the cover plate section of the connecting
pipe assembly.

6 U the two setscrews, remove the air inlet

Note: On removing Lhe unit, it is advisable to temp
rily scal all vacuum and hydraulic pipes leading
to the unit, to prevent the entry of dirt or dust
ete.

! ER

2

: AR AND VACUUM VALVES
5 LEVE

Fig. K.23. Servo valve chest compartment details

pipe assembly and remove the rubber sealing washer
fitted below the cover plate section of the air inlet pipe
assembly.

& LEVER RETURN SPRING
7 ROCKING LEVER GUIDE
8 COPFER WASHERS

¥ SECURING SETSCREWS
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7. Dismantle the valve chest details as Follows:

(@) Unscrew the two setscrews with the large copper
washers which will enable the rocking lever guide to
be lifted out,

(k) The rocking lever spring, which is horseshoe shaped,
can then be withdrawn followed by the rocking
lever complete with the attached valves,

(¢) Before removing the spring clips and detaching the
two valves from the rocking lever arms, identify

each valve to its position to enable the valves to be
re-assembled to their original locations,

8 The valve control details occupy the upper bore in

the main cylinder body and are dismantled as follows:

(a) Ease out the end plug which seals the bore and
remove the rubber seal fitted in the groove machined
in the outer diameter of the plug.

()] With the end p]u_g removed, the end of the control
piston can be gripped to facilitate the withdrawal
of the complete piston assembly.

() Prise out the small circlip from the groove in the
neck of the piston and detach the dished spring
retainer plate, the piston spring and the dished
abutment plate from the piston neck.

() ‘l“he large and small piston seals should be eased,
with the fingers, out of their respective grooves in
the piston body.

END PLUG

END PLUG SEAL

HETAMNER FLATE
UTMENT PLATE

VALVE CONTROL PISTOMN

PISTOMN SEAL
PISTOM SPRINI
cmoup

LARGE)

PISTON SEAL me.}

s —
DWdn

Fig. K.24. Details of the valve control piston and end plug
assembly

9, The output piston components are housed in the
lower bore in the main cylinder body and are removed as
follows:

(@) Withdraw the flanged bush located in the end of
the bore and remove the rubber seal and the seal
spacer fitted immediately behind the bush.

{#) Remove the circlip seated in the groove machined
in the cylinder bore, using suitable circlip pliers
(Churchill Tool 7065). On removing the cirelip,
the plain washer, followed by the piston assembly
and the piston return spring will be ejected in that
order from the cylinder bore.
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() Ease the large piston seal, with the fingers, out of the
piston body groove. The small seal in the piston
counterbore is retained by a metal washer secured by
the peened-over lip of the piston counterbore. It
will be necessary to renew the piston assembly when
the small piston seal requires renewal.

| FLANGED BUSH &

2 RUBBER SEAL 7 PISTON SEAL (LARGE)

3 SEAL SPACER 8 PISTON SEAL (SMALL)

4 CIRCUP 7 SEAL RETAMNING WASHER
5 PLAIN WASHER 0 PISTON RETURN SPRING

Flg. K25, Details of the outpat cylinder

Inspection and Overhaul.

Extreme cleanliness is essential when working on
hydraulic components. No grease, mineral oil, tri-
chlorethylene, paraffin or petrol should be allowed
under any ci t to tact any hydrauli
component. For cleaning purposes, only *“Giring
Cleaning Fluid" should be used, except for the vacuum
cylinder which is specially treated on the cylinder inner
surfaces with a lubricating agent, at the factory and
therefore, should not at any time be cleaned other than
by careful wiping with a clean dry, flufiless cloth.

1. It is recommended that all seals and gaskets in the
servo unit be renewed when the unit is dismantled for
overhaul. To renew the small seal in the output piston
counterbore, it is necessary to renew the piston as an
assembly.

2. There should be no evidence of corrosion, pitting,
scoring or ridges on the piston rod, pistons or bores
and all working surfaces should be smooth to the touch.

3. The vacuum piston and rod assembly is renewed as
an assembly, when necessary.

4. Check the three return springs for damage or
weakness (see the “Data™ page of this section for details
of the spring ratings).

5. Inspect the faces of the two rocking lever valves
for damagpe, scores or ridges, renewing as necessary.
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i as
2. Re-assemble the output piston components
follows:
(a) Fit the new rubber seal

To Re-assemble.

Lubricate the hydraulic

i i Is and
ris, i.c., pistons, sed
brake ﬂlﬂ: before re-assembly and

to the groove in the oulu;
with the larger diameter o
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Fig. K26, Sectional view of the valve
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{d) Refit the rocking lever guide on top of the lever
spring with the two feet projecting downward
centrally positioned over the lever arm, The guide
is located with the twe feet projections nearest to
the rocking lever centre. Secure the guide and the
lever spring by fitting and fully tightening the two
setscrews ensuring that the large copper washers are
located below the setserew heads.

4. Refit the vacuum connecting pipe to the valve chest
with the gasket, using the four setscrews and shakeproof
washers, lightening the screws to a torque wrench
reading of 2/3 1b. ft, (-277/-415 kg m.). Slide the rubber
Lrommet and its retaining plate on the open end of the
pipe, ready for re-assembly to the vacuum cylinder,

5. The air inlet pipe assembly is then refitted after
first seating a new rubber sealing washer in the mou nting
face shoulder. Secure the assembly with the two set-
screws tightening to a torque wrench reading of 2/3 1b,
ft. (-277/-415 kg. m.)

6. Locate the main cylinder body gasket on the
cylinder end face and offer up the vacuum cylinder
securing the vacuum cylinder by fitting the clamping
plate flange outwards, with the three setscrews and
washers. Tighten the setscrews to a torque wrench'
reading of 10/12 Ib, fi, (1-383/1-66 kg, m.). Locate the
rubber grommet of the vacuum connecting pipe in the
flange of the vacuum cylinder.

7. Ensure that the inner surfaces of the vacuum
cylinder are clean (see opening para. of “Inspection and
Overhaul”™), Refit the nylon stop washer on the piston
push rod and insert the vacuum piston assembly locating
the push rod spigot in the bush of the output cylinder,

8. Fit a new end plate gasket on the vacuum cylinder
flange and refit the end plate with the setscrews and
nits, tightening to a torque wrench reading of 2/3 b, fi,
{-277/-415 kg. m.). Two of the securing setscrews and
muts are required for retaining the 1 pipe g
retaining plate,

To Refit.

Refitting is a reversal of the removal operation with
attention to the following points.

L. Ensure that all pipe and hose connections are
secure on completion.
Bleed the hydraulic system as detailed in this section.

2. After bleeding the system, run the engine for a short
period and check the brake operation to ensure that the
Servo assistance is operating,

VACUUM NON-RETURN VALVE

The vacuum non-return valve is figed integral with
the engine-to-servo pipe banjo connection at the servo
vacuum connection and is o sealed unit requiring no
attention, In the event of the valve becoming faulty, a
new valve unit must be fitted,

AKES

VACUUM RESERVE TANK

The tank is mounted ona support bracket adjacent to
the servo unit and is connected to the unit by a single
pipe line. On KAB models, an electrical vacuum
switch is fitted in the banjo union connection on the

As the tank is sealed, no servicing is required, except
that periodically it is advisable to remove the tank and
drain off any moisture which may have collected in the
tank.

VACUUM SWITCH
(KAB models only)

For information on the vacuum switch, refer to the
“Electrical Equipment” section,

SERVO AIR FILTER
The moulded cellular filter element requires no
attention and it is ded that a new el be
fitted when new brake shoes are fitted after normal wear,

To Renew the Filter Element.

Release the sticrup type clip retaining the filter cover
and lift away the cover.

The element can then be lifted out and the new
clement fitted. Locate the element in the shallow cup
on the support platform and refit the filter cover
retaining by means of the clip.

To Remove,

Removal of the air filter entails releasing the hose
below the filter platform and removing the two set-
screws, nuts and washers securing the filter to the
support bracket,

To Refit.
Beverse the removal operation,

HANDBRAKE LEVER AND SHAFT ASSEMBLY
Raichet and Pawi Renewal,

In order to renew the handbrake ratchet and pawl,
it i not Yy to the handbrake lever from
the vehicle. R both 1 as follows:

L Place chocks under the road wheels and release the
handbrake.

2. Remove the screws securing the front portion of the
handbrake cover and detach the cover,

3. Unscrew the two bolts in the top of the handbrake
cover noting the plain and spring washers, and lift off
the cover.

4. Depress the handbrake lever trigger in order to lift
the lever pawl thus enabling the ratchet plate to be
withdrawn through the slot in the front of the lever
casing. A distance piece is fitted between each tapped
boss of the upper support bracket and the underside
of the ratchet plate. Note the direction of the ratchet
teeth to assist in refitling.
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5, To withdraw the lever pawl, from the handbrake
lever, refer to para. 8 under “To Dismantle” in this
sub-section for details of this operation, which can be
carried out with the handbrake lever in position.

=

8 RETAINING CAP
e o
3 RELAY T NG 1L ms\mlﬁ.&c
4 RATCHET PLATE 11 DETAMCE
$ PLAIN WASHER 12 SUPPORT BRACKET
& HAMDBRAKE LEVER 13 SPRING RING
T DISTANCE PIECE 14 RELAY SHAFT

Fig. K.28. Exploded details of the handbrake lever shaft assembly
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6. Refitting these components is a reversal of the
removal operations, referring to para. 2 under “To
Re-assemble” in this sub-section for re-assembling and
correctly positioning the lever pawl, Test the handbrake
operation on completion,

To Remave.

1. Place chocks under the road wheels and release the
handbrake.

2. Remove the side toe-panel as follows:

(@) Remove the rear engine cover. Release the pinch
bolts and withdraw the clutch and brake pedal
stems from their respective levers. Unscrew the
accelerator lever pad, noting the spring washer
located below the pad.,

{b) Remove the slotted screws, retaining the handbrake
and steering column sealing plate to the toe-panel.
Lift away the plate which is in two sections.

(c) Release the slotted screws and remove the side toe-
panel,

3. Remove the jaw pin connecting the relay shaft lever
1o the operating rod jaw.

4. Release the “U” bolts securing the upper and lower
relay shaft support brackets and lift the handbrake lever
and relay shaft away as a complete assembly. The
lower shaft support bracket will slide off the relay shaft
on releasing the bottom U™ bolt.

To Dismantle.

1. Remove the screws securing the front portion of the
handbrake cover and detach the cover.

2. Unscrew the two bolts in the top of the handbrake
cover noting the plain and spring washers, and lift off
the cover.

3. Depress the handbrake lever trigger in order to lift

the lever pawl thus enabling the raichet plate to be
withdrawn through the slot in the lever casing. Note
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that a distance piece is fitted between each tapped boss
of the upper support bracket and the underside of the
ratchet plate.

4. Unserew the self locking nut securing the handbrake
lever boss on the relay shaft and remove the plain
washer,

5. Release the two nuts and spring washers located
on the underside of the upper support bracket thus
releasing the retaining cap on the top face of the
bracket. Prise the spring ring from the groove positioned
on the relay shaft immediately below the upper support
bracket, and slide the ring temporarily down the shafl.

6. It is essential that the handbrake lever location on
the relay shaft serrations is identified before separating
the two p as the 1 lati ip must
be maintained b n the handbrake lever and the
relay lever welded to the lower end of the shaft.

7. Place the handbrake lever and shaft assembly on a
press, using the underside of the upper support bracket
arm as a base.

Using & short 7 in. (11 mm.) diameter bar, press the
relay shaft through the lever boss and out of the
support bracket. The handbrake lever can then be
lifted clear followed by the distance washer, retaining
cap, cap bolts and spherical bush. Slide the spring ring
off the relay shaft,

8. The handbrake lever is dismantled as follows:

{a) Prise out the lower end of the cover on the front face
of the lever body which will enable the cover to pivot
away from the body.

(b) Remove the retaining clip sccuring the trigger pivot
pin. The pin can then be removed, and the thackeray
washer removed from under the head of the pin.

(c) Push the trigger inwards through the slot in the
body until the trigger emerges through the aperture
on the opposite side of the body. Note that a dished
washer is located on each side of the trigger at the
pivot pin bore and care must be taken to retain
these washers as the trigeer is moved inwards.

(d) Once clear of the lever aperture, the trigger, to-
gether with the pawl control rod, return spring and
pawl can be withdrawn as an assembly. The pawl
control rod can be unscrewed from the barrel nut
in the trigger and the return spring, the spring
retaining washer and the pawl separated from the
control rod.

Note: Before removing the pawl from the lever, note
the direction of the teeth to the centre boss.

Inspection and Overhaul.

1. Inspect the relay shaft for wear and damage
particularly at the serrated section, and the spring ring
groove. Check the shaft for distortion and ensure that
the bottom relay lever is secure on the shaft. Examine
the condition of the shafl threads.
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2. Inspect the upper support bracket for damage or
cracks and ensure that the spherical ball seating is free
from damage or scoring.

3. Examine the lower support bracket bush for wear
or scores and check that the bush housing is secure in
the bracket. The bush is staked at both ends in the bush
housing and to renew the bush, it will be necessary to
remove the staking before pressing out the bush, Press
in the new bush ensuring that the bush is finally
positioned equidistant from the ends of the housing
bore. Stake the new bush at diametrically opposite
points at both ends of the housing after pressing in.

Note: Completely immerse the new bush in thin oil for
24 hours prior to fitting to allow the pores of the
bush to fill with lubricant. Do not ream the
bush after fitting otherwise the lubricating
properties of the bush will be destroyed.

4. The self lubricating spherical bush should always be
rencwed when the relay shaft assembly has been dis-
mantled. The bush is a transition fit on the shaft, i.e.,
the limits provided are between -0005 in. (0127 mm.)
interference and -0037 in. (-094 mm.) clearance,

Note: Completely immerse the new bush in thin oil for
24 hours prior to fitting to allow the pores of the
bush to fill with lubricant. Do not ream the bush,
otherwise the lubricating properties of the bush
will be destioyed.

5. Examine the di pieces, di washer and
retaining cap for wear, burrs or damage, renewing as
necessary.

6. Renew the shaft spring ring.

7. Inspect the “U" bolts retaining the support brackets
and ensure-that the bolt threads are in good condition.
Also check the security of the ‘D’ shaped brackets which
are integral with the outer column.

8. Ensure that the ratchet plate teeth are not worn as
indicated by fattening of the teeth exiremities, Also
check that the two bolt holes in the plate are not worn
or elongaied. Renew if cither fault is evident.

9. If it is possible to rotate the self-locking nut down
the thread of the relay shaft, by hand only, until the
thread projects through the insert in the head of the nut,
it is necessary to renew the nut.

10. The component parts of the handbrake lever are
inspected as follows:

(a) Examine the pawl for wear on the teeth extremities
and renew as necessary,

(b) Check the return spring for weakness.

(¢} Ensure that the serrations in the lever boss are not
worn or damaged.

(d) Inspect the trigger pivot hole and the pivot pin for

WA,



BRAKES Page K.33

To Re-assemble.

Reverse the dismaniling procedure, noting the
following points.
1. Should a new relay shaft assembly or a new hand-
brake lever assembly be fitted, it is most important that
the identification marks, made during dismantling on
the original components, are accurately transferred on
to the new assemblies to ensure that the angular relation-
ship between the bottom lever and the handbrake
lever is maintained. If however, new parts are to be
fitted without the pecessary identification marks, re-
assemble the handbrake lever on the relay shaft serra-
tions in the position shown in Fig. K.29.

HANDBRAKE RELAY
LEVER T
ASSEMBLY ASSEMBLY

BOTTOM
RELAY
LEVER

Fig. K.29. Showing the angular relationship of the handbrake
lever to the bottom relay lever

2. Re-assemble the handbrake lever as follows:

{a) Re-assemble the return spring on the control rod
and place the retaining washer on the top of the
spring coils.

{b) Screw the control rod into the barrel nut in the
trigger to approximatelythe centre of the rod thread
length.

(¢) Enter the radiused arm of the control rod in the
pawl and slide the whole assembly into the lever
body engaging the spring retaining washer under
the ledge welded to the lever body.

{(d) To correctly position the pawl, set the tips of the
pawl teeth at a radius of 13} in. (S0 mm.) from the
centre of the lever boss, and at the same time
refitting the pawl with the teeth relationship to the
centre boss as noted during dismantling. To adjust
the pawl height, it will be necessary to remove the
sub-assembly comprising the trigger, spring, rod and
pawl. Screw the control rod in or out of the
barrel nut as required, refit the sub-assembly, and
check the dimension. Repeat this operation until
the correct setting is obtained.

{¢) To complete the re-assembly, refit a new dished
washer to each side of the trigger, between the lever
body and the trigger, and place a new thackeray
washer under the pivot pin head. Enter the pivot
pin and secure using a new retainer clip. Finally,
swing the cover into position and finger press the
lower end into the lever slot.

3, Before re-assembling the handbrake lever to the
relay shaft, fit a new spring ring in the shaft groove,
slide the upper support bracket on the shaft, boss
protrusions uppermost, followed by the spherical bush,
the distance washer and the retaining cap in that order.
Note that the narrow chamfered face of the distance
washer must be adjacent to the top face of the spherical
bush. Refit the two bolts, nuts and washers securing
the retaining cap.

4. To re-assemble the handbrake lever to the relay
shaft, grip the shaft, close to the spring ring, in a vice
and tap the boss of the lever down the shaft serrations,
using a tubular drift on the boss top face, until the

\ PAWL TEETH YO BE SET
A RADIIS OF I} in
1&0 IN'!Ei FROH THE CENTRE
\ R BOSS

=

*

I DISHED WASME & LEVER CASING {PART SECTIOM} 11 BARREL MUT

1 TRIGGER (PART SECTION) T RETAINING CLIP 12 SPRING RETAINING WASHER
31 DISHED WASME B LEVER CASING 13 RETURN SPRING

4 THACKERAY WASHER 9 LEVER COVER 14 PAWL CONTROCL ROD

s R ot 10 TRIGGER 15 PA

16 LEVER SEARATED BUSH

Fig. K30, Sectional view of the handbrake lever assembly
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lower face of the lever boss firmly abuts the distance
washer, It is important to ensure that the identification
marks made during dismantling are coincident when
re-agsembling or alternatively, refer to Fig. K.29 for the

correct assembly position.

5. When refitting the ratchet plate, position a distance

piece on each bracket boss, below the ratchet plate,

6. Re-assemble the plain washer and the self-locking
nut on the shaft above the handbrake lever boss and

ensure that the nut is tightened securely.

7. Ensure that the handbrake cover retaining bolts

also pass through the ratchet plate holes and the distance
pieces. A spring washer and a plain washer is fitted
under the head of each bolt.

To Refit.

Reverse the removal procedure and check the hand-
brake operation on completion.

HANDBRAKE RELAY AND
COMPENSATOR LINKAGE

To Adjust the Handbrake Cable.

MNormally the handbrake is adjusted automatically
when the rear brake shoes are adjusted, but in the event
of excessive handbrake travel being evident, after the
brake shoes have been correctly adjusted, proceed as
follows:

1. Place chocks under the front road wheels and jack
up the rear axle until the road wheels are free to revolve,

2. Release the handbrake lever to the full “off”
position.

3. Turn each rear brake adjuster clockwise until the
brake shoes are fully expanded.

4. On KAH.30 and KAD.30 models, disconnect the
handbrake cable jaw at the arm of the compensator
lever and adjust the lengths of the transverse rods,
leading to the wheel cylinder arm, until the compensator
links are pnrull¢| to the chassis centre line and with the
opposed lugs of the compensator lever sufficiently
offset from the link centre line 5o as to prevent the lugs
passing over this centre line when the handbrake is
normally applied (sec Fig. K.31).

Adjust the handbrake cable lengths by means of the
cable jaw so that the jaw pin can be inserted through the
jaw and the compensator lever arm without strain and
with no slackness in the cable. Refit the jaw pin nut
and secure with a new split pin. Check that all jaw and
rod locknuts are securely tightened.

On the remaining models in this range, slacken the
locknut at the rear of the main brake cable jaw and dis-
connect the jaw at the wheel cylinder lever. Adjust the
cable length by rotating the jaw on the threaded slecve
on the cable end, until the jaw pin can be inserted
through the jaw and the lever without strain and with no

slackness in the cable. Refit the jaw pin nut, secure
with a new split pin, and fully tighten the jaw locknut.

COMPENIATOR LINKS
SET PARALLEL TO THE
CH ?SIS CEM!\E LI'NE

Fig. K31. Ha = position for handbrake cable
adjustment

5. Release the adjuster at each rear brake assembly by
two or three clicks until the wheels are free to revolve
without the brake shoes rubbing.

6. Lower the rear axle and test the handbrake for
correct operation.

WERTICAL u\r:n urnm:
CENTRE POSIT]

LINE H.oxwurzn_r
THROUGH 15° FROM \"EP.Y!CAL
PIVOT POINT  CENTAE LINE

Fig. K.32. Sqnq; position for the handbrake compensator lever
secondary

when adjusting the handbrake cable
RH.D, f—L.H.D. 1 iy opposite.




BRAKFES Page K.35

To Adjust the Handbrake Secondary Cable (not fitted
on KAH.30 and KAD.30 models).

Release the jaw pin at the wheel cylinder lever and
adjust the length of the jary cable to elimi
any slackness so that the jaw pin will enter both the jaw
and the lever, without strain, with the handbrake off
and the compensator lever set as shown in Fig. K.32, in
relation to the rear axle cover, when viewed from the
rear of the vehicle.

To Remove.

1. Place chocks under the road wheels and release the
handbrake to the full “off " position.

o the operating rod d between the
lever welded to the handbrake relay shaft and the 1elay

<4 i

8. On KAH.30 and KAD.30 models, disconnect the
transverse rod jaws both at the wheel cylinder and at
the compensator lever lugs. Remove the slotted nuts
securing the top link of the compensator, remove the
top link, lift off the sealing ring at the top of the inner-
most link pin and withdraw the bottom link and pin
assembly together with the compensator lever. Note
the sealing ring on the bottom of the innermost link pin.

On the remaining models in this range, disconnect the
secondary cable jaw pin at the wheel cylinder lever and
remove the cable assembly. The inner arm of the
compensator lever i lifted off the pivot pin which is
welded to the pivot bracket, Note that on R.H.D.
models, a lever return spring is fitted on the pivot pin,
anchoring on the pivot bracket at one end and the
lever arm at the opposing end,

Inspection and Overhaul

lever secured to the bracket on the frame 4

3. Di the operating rod hed to the
opposing side of the relay lever which will allow the rod
to be unscrewed from the cable coupling nut, after
releasing the locknut. The rod can he withdrawn
through the steady bracket bush after unscrewing the
coupling nut from the rod.

4. Remove the split pin in the relay lever pivot pin and
withdiaw the plain and thackeray washers followed by
the relay lever. The relay lever bracket is removed
after releasing the four ining setscrews, nuts and
spring washers.

5. Release the two setscrews, nuts and spring washers
retaining the rubber bush clip to the steady bracket on

1. Check for wear or scoring in the relay lever bush
and on the relay bracket pin. To renew the bush, press
out using a shouldered mandrel and press in the new
bush, ensuring that the bush does not protrude beyond
the faces of the lever boss.

Note: Completely immerse the new bush in thin oil for
24 hours prior to fitting to allow the pores of the
bush to fill with lubricant. Do not ream the bush
after fitling, otherwise the lubricating properties
of the bush will be destroyed.

2. Ensure that the rubber bush in the rod steady
bracket is in good condition, renewing as necessary.

3, On KAH.30 and KAD.30 models, inspect the com-

the frame sidemember. The steady bracket is rer
by ing the two , nuts and washers.

6. Unscrew the two setscrews, nuts and spring washers
ining the cable at and thimble to the undei-
side of the crossmember.

7. On KAH.30 and KAD.30 models, the handbrake
cable is then removed after releasing the cable jaw pin
and nut at the compensator lever, and the pinch bolt at
the cable abutment on the axle casing.

On the remaining models in this range, release the clip
securing the cable to the bracket on the axle casing,
remove the outer arm of the compensator lever by
unscrewing both the self-locking nut on the pivot pin,
and the bolt, nut and spring washer clamping the two
arms of the lever together. The abuiment barrel
clamped between the arms of the compensator lever will
then be released and the secondary cable ferrule can be
slipped through the slot in the end of the abutment
barrel.

Finally disconnect the jaw pin securing the main
handbrake cable jaw to the wheel cylinder lever and
withdraw the main handbrake cable assembly and
remove the secondary cable by the same procedure.

p tor lever bushes for wear or scoring and renew as
necessary. The bushes are a press fit in the lever body
and cach bush must be pressed in until flush with the
body face.

Note: Completely immerse the new bushes in thin oil for
24 hours prior o fitting to allow the pores of the
bushes to fill with lubricant. Do not ream the
bushes after fitting, otherwise the lubricating
properties of the bushes will be destroyed.

On the remaining models in this range, a single bush is
pressed in the compensator lever arm sleeve and is
renewed in the same method as described in the previous
paragraph. Also ensure that the pivot pin is not
damaged or scored, and that the lever return spring (on
R.H.D. models only) is not weak or damaged.

4. On KAH.30 and KAD.30 models, ensure that the
bushed compensator bracket on the axle casing is
secure. Inspect the bushes for wear or scoring, re-
newing as necessary by the identical method described
previously for the ¥ lever bushes. The
bracket is removed from the axle casing by releasing the
two setscrews and spring washers, The bushes must be
pressed in flush with the face of the bracket tube. Also
renew the link pin sealing rings if they have deteriorated.

B Kg BRAKES

To Refit.

Refitting is a reversal of the rem i
noting the following points: P RS onk

1. When refitting the handbrake operating rods, check

that the respective jn_w pin will just pass through the

{si\:'han:i tg connecting hole in the appropriate lever
out strain, Tighten the j i

s Lo Jjaw pin securely and fit a

2. Ensure that the thackera i
e th y washer, plain washer and
a new split pin are refitted to the relay lever pin a?‘;r

sliding the relay lever on the pi i

pivot pin. Note that the
larger offset of the relay lever bo eares
ok st gy ¥ 55 should be m t

3. On R.H.D. models (except KAH.30 and KA

. D.30
models), refit the compensator lever return spring to the
1evgr pivot pin before refitting the lever, anchoring the
spring short hooked end to the pivot bracket and the
long hooked end to the lever.

4. Adjust the handbrake cable as detailed on page

K.34. If necessary to adjust the secondary
] cable or
gzg‘us:mndary cable is fitted, refer to page K.35 fo:
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Road wheels.

Description

Rim width inside flanges
Nominal rim diameter
Offset ..

Diameter of wheel bore
P.C.D. of stud holes ..

Diameter of stud holes

WHEELS AND TYRES

DATA

KA.30
600 G—16, semi-drop
centre

6-0 in, (152 mm.)

16 in. (406 mm.)
1-25 in. (31-750 mm.)
6-339 in. (161 mm.)
§-071 in. (205 mm.)

0-843 in. (21-412 mm.)

Standard tyre cquipment and p

Model Tyre size

KA30 7-50-—16—8 ply rating  Front
Rear

KA.40 6-50-—16—8 ply rating  Front
Rear

KA.60 7-00—16—8 ply rating  Front
Rear

KA.40
450 E—16, semi-drop
centre

45 in. (114 mm.}

16 in. {406 mm.)
4-05 in. (102-87 mm.)
6-339 in. (161 mm.)
8071 in. (205 mm.)

0-875 in. (22-225 mm.)

KA.60
5:50 F—16, semi-drop
<centre

55 in. (140 mm.)
16 in. (406 mm.)
47 in. (119-38 mm.)
6-339 in. (161 mm.)
8071 in. (205 mm.)

0-875 in, (22:225 mm,)

Pressure (cold tyres)

1b.sq.in,

a5
55
45
55
45
60

kg.[sq.cm.

2-46
3-87
317
3-87
316
422

Note: The above tyre sizes and pressures are applicable to both petrol and diesel models.
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WHEELS - AND TYRES

Description.

Single front and twin rear road wheels are fitted to
KA.40 and KA.60 models, whereas KA.30 models
have single front and rear road wheels. The road

3. Cuts on the treads and side-walls should be cleaned
and filled with tread filling compound. If the cut is
severe, penetrating into the plies, the repair should be
carried out by a tyre repair specialist or the tyre

wheels are of the two piece type and are i d;
able between front and rear on any one vehicle.

To Remove.

1. Slacken off the road wheel nuts by diagonal
selection with a brace, bearing in mind that the nearside
nuts have a left-hand thread and the offside nuts have
a right-hand thread, ic., always loosen towards rear
of the vehicle.

2. Raise the axle by means of a jack so that the wheel
spins freely off the ground. Support the axle by stands
beneath the axle, remove the wheel nuts and withdraw
the road wheel from the studs.

To Dismantle.

1. Lay the road wheel and tyre on the ground, locking
ring uppermost, and deflate the tyre by removing the
valve core.

2. Ensure that the tyre is completely deflated and
remove the locking ring by inserting the tapered end
of the standard tyre lever in the gap between the ends
of the locking ring and prise the ring up. Tap the lever
round the wheel rim until the locking ring is free and
Lift it off.

3. Tumn the road wheel and tyre over, and support
the wheel centre on a block. Drive the tyre and tube
off the wheel rim with a hammer and a wooden block,
taking care not to damage the valve. When a tyre is
held by rust, the normal procedure is to use onc of the
well known brands of bead knocker, taking care that
the bead knocker does not damage the bead of the tyre.

4. Remove the rubber flap and the tube from the tyre.

Inspection and Overhaul.

1. Check that the rims are ¢lean and free from rust,
cleaning any rust from the rims, if evident, and applying
a coat of tyre rim paint. Examine the road wheels for
cracks and also for badly worn stud holes. If cither are
apparent, renew the wheel. Clean also any rust from
the locking ring and check that the ring is not bent or
Ji d, ing if y.

2. Clean any oil and grease from the tyre, and remove
any nails, flints or stones that have become embedded
in the treads.

4. On KA.30 models, check for loose rivets round the
wheel rims and fit oversize rivets, if necessary, ensuring
that they do not protrude beyond the height of the
original rivet,

To Re-assemble.
1. Position the road wheel, flange downwards on the
ground.

2. Check the inside of the tyre for foreign matter and
remove if evident.

3. Slightly inflate the inner tube, until it is just
rounded, and dust the inside of the tyre cover and the
1ube exterior with talc to ensure the tube seats correctly.
Re-insert the tube in the cover, placing the flap in
position, ensuring that it is not creascd, and that the
valve stem is centrally in the hole of the flap.

4. Lay the tyre on the wheel with the valve aligned
with its recess, then lower the tyre into position on the
wheel.

5, Refit the split locking ring, making sure that full
location is obtained.

6. Inflate the tyre to its correct pressure, and check the

valve core for leaks, renewing if faulty.

Note: To guard against the possibility of accident due
to an inaccurately fitted split locking ring, use a
safety cage when inflating the tyre. If no cage
is available, ensure that the split locking ring
side of the wheel is against a wall or on the
ground before and during inflating.

To Refit.

Reverse the removal procedure ensuring that each
wheel nut is finally tightened with the road wheel tyre
on the ground. With twin wheels, ensure that the valve
position on the outer wheel is diametrically opposite
the valve position on the inner wheel.

WHEEL STUDS

For information concerning the removal of front
and rear wheel studs, refer to the respective hub section
in the “Front Axle” or *Rear Axle” sections.
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TYRE FAULT DIAGNOSIS

Symptom
Rasped appearance—feather edges.

Rapid wear on shoulders,

Rapid wear in centre of tread.

Worn or polished ci fi ially

Cause
Misalignment or bent track rod.

Under-inflation or overloading
conditions which cause the centre
of the tread to buckle inwards,
resulting in excessive loading and
consequently in more rapid wear of
the outer ribs of tread pattern.

Over-inflation reduces road contact
area and concentrates the load on a
small area in the centre of the tread
which consequently wears very
rapidly.

on inner sidewall of twins some-
times with fabric exposed.

Scuffing or kerbing damage—
buttress or sidewall rubber
WOTn away.

Rubber gouged away, or
circumferential groove.

Scooped or irregular wear.

Excessive localised wear in
one area.

Deflation damage—partial or

p pse of and
general break-up of the tyre casing.

Concussion burst diagonal, or star
fracture or double concussion
fracture low on the wall due to
“rim crush®.

Twins touching in service.

Driving up against kerbs, loading
bays,_ etc.; backing into narrow
opening or manoeuvring in
confined areas.

Projecting objeet fouling tyre;
sometimes caused by seitled springs
or misaligned axle.

Faulty or loose wheel bearings,
‘worn bushes or swivel pins.

Ovality of brake drum, or high spot
on drum causilng wheel to be braked

usly in same p
badly adjusted unequalised brakes,

Driving on a totally deflated tyre,
or long d on a tyre holdi

Cure

Regular tyre inspection will quickly
reveal this type of wear. Wheel
alignment and steering layout
should be checked.

Ensure that tyres are inflated to
correct pressures; avoid
overloading.

Ensure tyres are mflated to correct
Pressures.

Check the tyre pressures.
Check for correct wheel offset
and over-sized tyres.

Keep clear of kerbs, ete. Tyres
sl:uwing signs of wear should be

ged to al ive positions or
reversed on their rims.

Remove the cause—inspect
tyres frequently.

As soon as irregular wear is
observed a mechanical check
should be made including wheel
ahgnment.

This type of wear usually occurs on
front wheels—change damaged
tyre to rear position.

Check tyres regularly and ensure
that brakes are operating correctly.
Tyres can often be repaired
providing the damage is not
extensive,

Stop the vehicle immediately a

only a few Ibs. pressure.

Tyre striking hard, or projecting,
object—more liable to oceur when
a tyre is over-inflated. When a tyre
is under-inflated it is possible for
the sidewall to be nipped between
the rim of the wheel and the kerb
resulting in “rim crush™,

deflated tyre is experienced—fit
spare wheel and tyre.

Avoid kerbing and overloading.
This type of failure often occurs
some time afler the impact blow
was sustained.




