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FTION.

The four wheel braking system, 1s of the servo assisted type, and
compriges a mechamicelly driven servo motor of the disc-brake type, which
is esqually affective for esither forward or backward movement of the ocar.
Purther, even ahould the servo be out of mction, the rod operated rear brakes
are still dirsctly coupled to the pedal.

Pressure on the pedal applies the rear brakes direct in the usual
manner, and also engages the servo, but the front brakea which are of the
hydraulically operated type are actuated entirely by the servo acting through
the medium of & balance lever and hydraulic master cylinder.

The servo sffect is distributed between the fromt and rear brakes,
a8 proportion being added therefore to the direct pedal effort in the case of
the rear brakes. With the leveragesa provided, this resulta in about 35 per
cent of the total brakins being impossd on the front wheels, which allows for
the fact that during braking, the forward momentum of the car imposss & grester
welght on the front wheels.

The proportioming of the aervo pull to the front and rear brakes
respectively is effected by & balancing lever. A separate egqualiser is provided
for 1the two rear brakes, which, with the hydraulic operation of the front braksa,
ensures aven braking on either slde of the oar.

The hand brake lever operates the rear brakea only, and usea the

sameé linkage as the foot pedal. The same shoes are used for both hand and
foot operation.

A diagram of the system ia given in Fig.1.

FIG.1. [LIAGRAM OF BRAKING SYSTEM.

6-47-1 Section AJ.
! E‘Hb-ﬂuntig: Bl.1.
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A pull rod (H.Pig.1], operated by the pedal, is coupled to a lever
(W), on the servo motor shaft, the motor itsalf (A1) being mounted on the off-
side of tne gearbox, and driven at approximately one-tentn of the propeller
shaft speed.

Tne lever (W) has inciined cams formed on the face of its boea, theae
cams engaging through the medium of steel balls, sumilar cams formed on the
boss of another lever (Z). From the latter a rod (G directly actustea the
rear brakes through the medium ot the levers () and (T), which are pivoted on
& bracket bolted to the cross member of the frame, and finally, through the
rear egualiser (J) mounted on a bracket suspended from the rear axle.

The output from the servo 1s taken by one of the two rods (V) ,
according to whether the car is moving forward or backwards, to the lever (U] .
Thia lever carries, in turn, a balance lever (D1], the lower snd of which is
connected by the rod (C) to the rear brake lever (T), thus sugmenting the direct
pedai effort, while ite upper end is coupled to the master ecylinder [Ei), which
actuates tha front brakes.

The front brake shoes are operated by a hydraulie expander unlt as
shown in Fig.2. The expander cone |55) which is actuated by ¢ll pressure on
the rubber cup {72] causes the plungers (58] te move cutwards. Hardened steel
rollers (60} are interposed betwsen the cone and the plungers to reduce friction
to a minimum. The plungers engage directly with the brake shoe weba. (n
releasing the brake pedal and hence the oil pressure on the rubber cup, the
spring (03] returns the expeander cone to the "off" position. The whole expander
mecharism is enclosed in a cast housing (57 .

%. Bat.
37. Spring Washer.
8. Washer.
99. Thackeray Washer.
60. Roller. >
6l. Grub Screw. #’
h2. Cap. 2
3. Spring - Cone Return. #‘
o4. Guide Rod. 1l e
b5. Expander Cons. FAC ﬁ"
bb. Retaining Pin -

o A R ; ' :
67. Expander Housing. ] _._iri.r
68. Flunger. L ~EE ([
£9. Dstance Piece. Ok
?':ll St-udl

71. Distance Fiece.
72. Rubber Cup.

OIOLOICIOICIGED

74. Spring. FIG.2. SECTION THROUGH FRONT EXEANDER,

The housing is slidably attached to the brake carrier plate by studs,
spring washers and ruts which provide a alight frictional contact. The houal ng
does not withstand any of the stresses set up by braking as it virtually floatas
betwaen the brake shoea.

& 47-2 Section BJ.
Sub- Eﬂuﬂn BJ.1.
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The rollers (60) are freely mounted and roll up the groovea in the
plunger and down the inclined faces of the cone.

1. Push Eod.
2. Doot.
3. Spring Retainer for Stop.
4. PFlston Stop.
z+ Fiston.
. Secondary Cup.
7. Washer for Fiston.
B. Main Cup.
9

. Hetainer for Spring. |
10. Spring - PFiston Return. o

N
a1, Telve Bo ﬂ}f : . : %ﬂ“ .— 'h.\.'\.\.\h.'\'\\\\.\.\hr.\\\\&i“

12. Valve Cup. }Sub-Asay. e W | oy RN
13. Valve Wagher.) !Iiﬂ“f || H:IIE‘Q‘&T{-
14. Filler Flug. ‘ﬂ“ T e —— ) L AR

15. Gasket for Piller Flug. s ﬁx}:.;\?w-hxxﬁx\‘t'\;‘h‘\;\\\xxxnﬁ%‘g

th. Cylinder & Tank. e o | \ I"., s :
17. Adaptor. / f Y

18. Gasket for Adaptor. @ O ‘ ‘ : @
13. Core Flug. o 3 'xL' ﬁ 'xi-r @ !

20. Gasket for Core Flug.
FIG.3. SECTION THROUGH HYLRAULIC MASTER
CYLINLER .

The hydraulic master cylinder which is integral with the brake fluid
reasrvolr, is attached to the chassis frame cruciform member at the side of
the starter battery. The piston of the master cylinder is cperated only by
the servo motor, it therefore follows that the front brakes cannot be mads to
operate when the car is stationary (unless the engine is run with the car in
gear and a rear wheel jacked up).

Wien the piston (5. Pig.3] is propelled along the cylinder by the
push rod (1) |connected to the servo motor), fluid is forced through the
radial holes in the valve | 11] and along the pipe line to operate the fromt
wheel hydraulic expanders. On relessing the brake pedal, the piston returns
to its off stop under the influence of the return apring (10) and the front
brake shoe pull-off springs. At the same time, fluid flows back past the walwve
(which is temporarily lifted off its seating) and into the master eylinder, the
valve will shut when the spring load on the valve is balanced by the fluid
pressurs in the pipe line, This has the effect of waintaining a pressure
slightly sbove stmospheric in the pipe line and expander eylindera which prevents
the ingress of air.

Beference to the section view Fig.3. #ill show that tvo holes are
drilled through the base of the reservoir and into the oylinder. When the
piston is againet its off stop, the small drilling is just forward of the lead-
ing edge of the piston main cup (8) , thus fluld may flow to or from the reservolir

e ——————————— e ——
m
Section BJ.
6-471-3 Sub-Section BJ.1.
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FIG.4. SECTTION THROUGH EEAR EXPANLER .

1. Flunger. 10. Fin - Gone.
E- &p’.nd‘r Hﬂuﬂﬂg“. 11 " E'E-I.Id-
3. Expander Cone. 12, BRubber Washer (Ring).
4. IDust Cap. . 13. Eubber Dust Cover.
5. Roller. 14. Brake Rod.
6. Retaiming Pin - Flunger. 15. Jaw - Brake Hod.
7. Flain Washer. 6. Spherical Nut.
8. Thackeray Washer. 7. HFn - Jaw,
9. Castellated MNut.

to compensate for any expansion, contraction or losses in the aystem. The
larger drilling is in communication with the annular space bahind the front
face of the piston, which is thereby kept full of fluid and thus frovides a
seal againet the entry of air.

The rear brake shoes are mecharmically cperated by an expander unit,
which is slidably attached to the brake carrier plate. The expander cone (73)
Fig.4 vhich is actuated by the pull rod (14) causes the plungera to move out-
vards. Hardened steel rollers (5) are interposed between the cons and the

plungers to reduce friction to a mirimim. The plungers engage directly with
the brake shos weba.

The dashboard hand brake (Fl. Mig.l), is mounted under the facia
board, convemient to the driver's right hand. The ratchet roelesse is 80
arranged, that should it be inadvertently knocked or presaed, the brakes will
not be relessed. 1In order to release the brakes, the trigger must be fully
depressed and held in this position. The hand brake is then pulled, aa if

— -

F_*'—_
“

b-47-4 Section BJ.
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applying the brakes, and this action frees the ratchet permitting the brakes
to be releaped, provided that the trigger is still held. This device is
partioularly useful in preventing accidental release of the brakes when the
car is parkesd.

Tc obtain this action, the trigger is not directly commscted to the
ratchet pawl, but compressss a spring. This spring, in turn, oparates the
pawl, but it is only strong esnough to move it out of engagement when the lrad
has been removed by pulling on the hand brake.

The hand brake is connected by an enclosed cable (B1), to a
horigontal lever (Y), mounted on the frame cruciform which provides the
required leverage, and is in turn, coupled to the rear brakes, through the
lever (8) and (T) and the rear equaliser. The applica®ion and releass of
the hand brake can be lightened by simultanecus application of the foot brake.

Section AJ.
6475 gub-8ection BJ.1.
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SERVICE OFERATIONS,

To properly meintain the braking system it should be apprecisted
that a thorough knowledge of the system, absolute cleanliness and careful
workmanshic are wvery important.

Below are given some possible variations in the system and the
method of adjustment.

The need for adjustment of the rear brakes will be indicated by
exceasive travel of the hand brake lever, whereas the front brakes, which
are operated by the servo motor only, will not aff'ect the hand brake or
pedal trawvel.

It is unlikely, however, that the front brakes will wear more
rapidly than the rear brakes, so, provided that they are adjusted, whenever
gd justment of the resr brakes is required, no trouble in this respect need be

expactad.

Low or inconsistent cutput from the servo would be indicated by
heavy or non-progressive breke pedal action, together with insufficient front
braking, in which case the servo would have to be dismentled to ascertsin the

cause of the trouble., (See sub-section BJ.5.)

A light pedal action, aoccompanied by defective front braking, result-
ing in the rear whesls locking, would indicate a fault in the front braking
gyatem. An excess of front braking would indicate a fault in the rear brakes.

In the unlikely event of oil reaching either of the rear brakes, the
salf-geal bearing on the rear axle half shaft will be at fault. Grease
catchears are provided for the front huba, amnd provided that the recommended
grease is used and the quantity limited to 1% ozs., in each hub, this should
not be able to resch the breke linings.

METHOD OF ADJUSTING THE ERAKES.

A separate sdjustment is provided on each brake carrier plate to
compensate for wear of the brake ghoe linings, and is the only adjustment
provided on the whole syatem.

It is importent to note that no adjustment of any kind should be
attempted at any other point, for instance, by altering the lengths of the
brake rods. (See sub-section BJ. 5). Theae are all carefully determined
during erection of the chassis, with a view to synchronisation of the front
and rear safety stops, which ensure that in the event of failure of any part
nf the system, at least one pair of brakes will remain available.

The method of adjustment iz the same for both front and rear brakes,
with the exception thst s hand wheel (B Fig.6) is provided on the rear brake
ad justers, whils a -l-" B. 3. F. open—ended spanner must be used on the squared
end of the front brake adjuster screws (A Fig.5). The rear sdjusters are
located on the brake carrier plate forward of the axle tubes, and the front
8d justers on the brake carrier plate directly below the ateering pivot pina.

=1 Section BJ.
647 Sub=Section BJ. 2,



FIG. 5. FRONT ERAKE
ADJUSTER

For nach complete turn of the adjuster screw, four "clicks” will be
felt, and between esch "click" the brake shoes are sxpanded towards the drum,
approximately .014", and then moved back ,010", giving an incremental adjust-

- ment of .00L", and & rumning clesrance of ,010".

To adjust the brakes, rotate the adjuster screw in & clockwiaa
direction until considerable resistance is felt, This resistance must ba
equal for all four brakes, and should the laat "elick™ on any one adjuster
screw require noticeably grester force to obtain. the serew should be turned
back tc the previous "click". This will give the correct brake ad justment,

It is not necessary to jack up the car to adjust the brakes, as the
ad justers are so designed to giwve the correct shoe clearances automatically.

If, after long service, the brake linings require renewal, this will
be apperent by the adjuster screws coming to the end of their travel, and will
have a solid feel quite distinct from the resiatance felt when the brake shoss
are correctly adjusted.

Adjustment of the rear brakes takes up both the pedal and hand Wreke
elearance in the same cperation.

The servo is of the disc=brake type. An adjustment is provided for
the initial setting and wear of the friction surfaces, but onoe correctly set,
no forther attention should be reguired for a considerabls periocd, as very
1ittle wear ccours. See Sub-Section BJ.5 "The Servo Motor" for further
information.

BLEEDING THE HYDRAULIC SYSTEM.

Elesding, that is to say expelling air from the system, ghould only
be necessary whem completely recharging the system with fluid, following the
removal of a component or the discomnnection of a pipe joint. TUnder normal
conditiona, air does not enter the system as & result of brake application.

To bleed the system, proceed as follows:-

_“_““p—_#ﬂ

Sub-ﬂu{:tibh BJ. 2.
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(1) Attach a oclean rubber drain tube
to cne front brake blesder screw,
and immerss the other end in a
clean glass jar in which there
is sufficient hydraulic brake
fluid to submerge the end of the
tuba,

(ii) Helease the bleeder screw half
to one turn.

(iii) Remove the filler plug (3ee
Fig. 7) which is accessible from
underneath the driver's seat,
and fill the reservoir which is
integral with the master
aylindsr with the recommended

fluid.

(iv) Push the joint (J. Fig. 7)
forward until the extended pin FIG, 7. HYDRAULIC MASTER CYLINDER
(K) abuts ageinst the master AND RESERVOIR IN POSITION

eylinder support bracketa (L).

(v) Release, pause slightly, snd repeat until the reservoir is nearly empty,
but teking care not to empty it completely.

(vi) Tighten the bleeder screw and transfer drein tube to the other fromt
brake. ,

(vii) Re-f1ill the reservoir and bleed this brake in a similar manner,
(viii) Pinally. re-fill the reservoir and replace the filler plug.
LUBRICATICH,

The nesd for hend lubrication of werituas parts of the mechenism has
been reduced to A& minimm, by the use of self-lubricating bearing bushea at
the fulcrum of practically all levers. Engine oil or penetrating oil should
be applied every 5,000 miles to 8ll joints and pina of brake rods end
connections. The ball bearing cems which sctuate the servo are filled with
lubricant upen initial build, end require no attention between overhauls of
the chassis.

e P B s B M o o W e T i 5 e T M T T S W B B TR T PR VA T T T T B memte A LR, T
[ Section BJ.
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HRAEE SHOE REPLACEMENT.

Sets of pre=finished brake shoss on which new linings have been
fitted and ground to size, are availabls and should always be Fitted when
the replacement of brake linings is necessary.

When the mAixioum available adjustment, to compsnsate for brake
lining wear, has been made to the adjusters and the brake linings still do
not contact the drums. i.e., if with the adjuster sorewed up fully in a
clockwise direction, the brake drums can be rotated freely without binding
on the brake linings, then the brake shoes need relining.

A1l eight brake shoes are identical and therefore interchangesble.
To reline the brakes procesd as followa:=

T0 REMOVE WHEEL DISCS, WHEELS & BRAKE DRUMS,

(1) Prior to jJacking up the car, remove the four hub caps and wheel discs
using the special spanner EF. 3851, All four hub caps have right
hand thresds.

Slacken back a turn or two the five wheel securing nute of sach wheel
using the special wheel brace RF. 3375,

NOTE: When jescking up the fromt wheels, place jack under and in ths
cantrs of tha front "pan". Jagk up, and then place s suitsble blook
of wood or trestle under each of the lower triangle levers and in line
with the ooiled spring of the front suspension. Remove the jack.

To jack up the rear wheels, place jack under, and in thes pentre of the
centre casing of the resr axle, Jeck up and then place s suitsble
block of wood or trestle under the centre of each of the rear springs,
care beaing taken not to damage the spring gaiters. Eemove the jack.

(ii) Remove the five wheel securing muts from each wheel, The wheel
securing nuts for the off-side or R.H, wheels have right handed thresds
and those for the near-gide or L.H have left handed threads.

(1ii) Relesse the hand brake and
glacken off the adjuster morew
of the front and resr brake ;
adjusters by turning them in g
an antl-clockwiss direction as =1
far as possible =0 as to make o,
sure that the brake shoe linings
are olear of the drum,

(iv) Remove from the face of the
brake drum the three counter-
sunk headed retaining screws,
remove the hub extensicn (on

rear hubs only), and then FIG. 8. TOOL FOR EXTRACTING ERAKE
withdraw the drum. Should DRINME,

“T-l E-Eﬂtim'l Ml
Sub=3sction BJ. 3.
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any difficulty be experienced in removing the drum from its spigot
by hand alone. it can be removed by using two special extractors
made up as shown in Fig. 8, or setscrews of suiteble dimensions will
suffioa, Two . 250" dia. (26 T.P.I. - R.H.) threaded holes,
diametrically opposite to one another, are provided in the drum for
dismantling purposes, Care should be taken not to atrip these
threads when withdrawing the drumas.

TO FROMT OF 'I:Mil_.I=
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FIG, 9. FRONT ERAKE,

95 Brake Shoe. 105. Locking Plate,

9%. Brake Shoe Lining. 106. Pin.

95. Pin. 107. Fulorum Lever.

96. Looking Flate. 108. Link.

97. Setscrew & Spring Washer. 109. Pin.

98. Jaw - Push Rod. 110, Locking Flate,

99. Anchor pillar. 111. GSetscrew & Spring Washer.
68. Plunger, 112, Pin.
100, Loclkmut. 113. Guides = Brake Shoss.
101. Spring - EBErake Shoea. 11, Adjuster Unit.
102, Expander Tnit. 115. Spring - Erske Shoes.
10% Push Eod = Brake Zhoes. © 116. Water Exoludsr.
104, Setscrew & Spring Washer, 76. Plunger.

e ———————
P e e W TS = oot My S TR e i = i i W T WP 75, Al 10 - BT~ ST T, 0 T T W LS P s o ivin

6y 7-2 dection BJ.
Sub-Section BJ, 3,



W o R K T H D P MoAa NOU oA L

T0 REMOVE THE FRONT ERAKE SHOES.

(1) Remove spetsorew and spring washer (111 Fig., 9) and the locking plate
(110), the pin (109) can then be remowed after essing the load on it
caused by the pull-off spring, this will allow the link (108) to fall
clear of the shoe.

(i1) Remove setscrew and spring washer (97), the locking plate (96) and the
pin {?5]. the inter-shoe linkage can now be removed from the fulerum
lever pin.

(441) With the aid of a screwdriver resting in a convenient position. prise
the leading shoe squarely out of the slot in the plumger (76) of the
ad juster unit. This shoe can new be removed completely by disconnect-
ing the pull-off apring (115).

I:iv} The tralling shoe can now be removed, to do this first 1ift it out of
the slot in the adjuster plunger, then from the slot in the plunger of
the eaxpander umit.

Do not overstreteh the shos pull-off springs when removing the shoea.

THE FRONT ERAKE SHOE EXPANDERS (HYDRAULIC).

It should not be nm::uauur;;r. when relining the brakes, to remove and
dismantls the expanders unless they are not functioning correctly or need over-
bhauling. However, should this be necessary, proceed as follows:-

To remove the hydraulic expanders,
(1) To remove the hose from the chassis:-

Unscrew the tube nut (i.Fig. Iﬂg. Hold the comnection (D) with a
spanner and wmscrew the aut (B) with a second spanner. remove the washer
(C) and then withdrew the hoss from

the bracket,

(8 Fig.12), complete with the
copper gasket (B5) from the
expander.

{ii) With the brake shoes removed,
remove the two muts (56 Fig.2
Sub-Section BJ.1). the spring,
plain and Thackeray washera,
tﬁf%iutmﬁ pieces (1) and the
stiffener (87 Fig.12), complets
with the rubber uuij (86),

Then withdraw the expander unit

Unscrew the hose connection -ﬂ,}\‘ ﬁ ‘]‘. D
b
b

from the brake carrier plate |
leaving the two distance pieges
(69) in positicn between the FIG.10. SHOWING HOW FLEXIBLE
brake carrier plate and the HOSE IS ATTACHED TO FIFE-LINE
water excluder (91). FROM MASTER CYLINDER.

647-3 Sagtion BJ.

Sub-Section BJ. 3.
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:n ﬁﬂgﬂa.

(1) It is pretrerable when dimmantling the internal parts. to put them
into a metal tray containing clean brake fluid, and to allow them
to scak, after which they should be wiped with & clean fluffleas
cloth. The main casing may be olesrsd with any of the usual
gleansing liquids to remove mud ato., but all tnnau of the olesanser
must be dried out before re-assembly.

(11) Remove the retaining pins (66) which will allow the plungers (58) and
the roller (60) to be removed,

(iii) Remove the grub screw (§1) and then with a suitable 'C' spanner remove
the threaded cap (62) complete with the sprimg (63), Care should be
taken while unscrewing the cap to prevent it flying off due to the

compreasion of the spring.

(iv) Remove ths expander cone (65), rubber cup (72) and aspring (74), =
complete with the end cap (73).

{v) Remove the bleeder sorew (83 Fig.12), taking care not to loose the
stes] ball (valve) (B82).

The only part that may require replacing is the rubber ocup (72).
868 &

{1'_! It iz essential that all parts should be perfectly clesn before
assambling, therefors, do not handls the internal parts, particularly
the rubber cup, with dirty hands or put them down on a dirty bench,
Covar the bench where the work is to be done with & sheet of clean

PAPET .

Minsral oll cor gresse must not be used ss this would damage the rubber
"oup. All parts therefore, ineluding the cup, should be lightly
lubricated with genuine Logkheed Breke Fluid.prior to laaumhllng. The
fluld acts as a lubricant.

(i1) Place the spring (74 Fig.1l) complete with the emd cap (73) into the
gylinder of the expander. entering the spring Tirat. Enter the rubber
o {?E rit.h the lip imwards into the cylinder for a depth of about
£f an iuch fﬁllmﬂ by the expander come (65) with the hole therein
ocutermoat,

{ii:l.]' Flace a finger down each of the plunger bores. to gulds the lip of the

rubber cup past the intersection of the borea, while inserting the
expander come., The expander cone must now be kept in position while

rmnuhlin.g the two reollers and plungers.

(iv) Place the roller (60) in the deep end of the inclined slot of the
plunger (68) and slide them together into one of the plunger bores, with
the retaining pin slet in the plunger in line with the corresponding hole
in the housing.

[ Ny S Seotion BJ.
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(v) Insert retaining pin (66) from the top of the housing as shown in
Fig.ll, and then open the split end sufficiently to securs, Fit
the other plunger, roller and retaining pin in & similar mammer.

(vi) ©FPlace the spring (63) into the hole in the expander cone, then
entering the guide rod attached to the eap (62) into the spring,
replace the cep and serew up. Lock the cap by fitting and tighten-
ing the grub screw (61).

(vii) Pit the hose assembly (B, Fig.12) to
the expander together with a new &2
copper gasket (85)., Flace the
steel ball (82) in position and
screw in the bleeder screw (83), |

Ta Refit.

(1) FPasa the hose assembly through the carrier plate, and offer inte
position the expander unit with the bleeder screw uppermost, taking

grﬂ that the two lugs on the expander housing enter the two distance
eoeas.
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(44) Fass the stiffensr (57) with the rubber seal (86) - A new seel should
be fitted if found necessary - over the house and blesdsr screw into

position on the expander housing. While helding the unit with one .
hand refit the following parts:-

The two distance pieces (71), Thackeray washers (59), plain washers
(58) and spring washers (57) and finally secure with the nuts (56).

(114) Make sure that the expander unit is free to slide to and fro through
the limit of travel provided by the elongated holea in the brake
carriar plate.

8l (82) (83
B4
B85
]
86
e 87
8l. Water Sorsen. B9
B2, Steel Ball. (Valwe)
.156" dia, 90
£3 Blessder Sorew. o
8,. Hoses Asssmbly.
85. Copper Gasket, 191
86. Rubbar Seal,
B7. Stiffensr - Water \ 92
88, Klingerit Joimt. -
v i
89. Greass Catcher. l[ Lﬂ.
9’0- Brakes Carrier Plate,

9l. Water Exoludar,
92, HRubbsar Seal.

FIG.12. SECTION THROUGH FRONT ERAKE.
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() He-commect the flexible hose to the pipe line from the master eylinder,
THE FRONT ERAKE ADJUSTERS,

Whemever the front brake shoes are removed for relining, the
ad justers should also be removed, dismmantled, cleaned and greased,

Ta remove.

Remove the two setscrews and spring washers (78 & 79 Fig.14).
Remove the adjuster unit lesving the two distance pieces (80) in position
between the brake carrier plate and the water excluder. Leave the rubber
seal (92 Fig.12) in position on the water excluder.

To dismantle.

Withdraw the plungers (76) from the housing and remove the adjuster
screw (77), by screwing it irwards. The adjusters are identical.

TE re=agssembla,

It is essential that all perts should be perfectly clean and laid om

a piece of clean paper before re-asssmbling. The intermal parts should be
lightly lubricated with hub grease.

Heplace the adjuster screw in the housing and then correctly replace
the plungers. It is important to note that the plungers are handed and it is
possible to assemble them the wrong way round. When assembled the inolined
faces 'A' (Fig.1lh) on the imner ends of the plungers must be parallel when
viewed along the axis of the sdjuster screw, ¥hen the plungers are correctly
assembled there are four evenly spaced clicks per turn of the sdjuster morew.
Should they be incorrectly assembled there will be eight unequally speced
clicks per turn.

5. Plunger Housing.
76. Plunger,

??1- aﬁ-’ﬂdﬂ-ﬂ-tﬂr Eﬂm*
78, Betscrew,

79. Spring Washer,
80. Distance FPisos,

FIG. 15 SEOTION THROUGH FRONT ADJUSTER.

Buly T=T Seotion BJ.
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To Refit,

If the rubber seal (92) is in & poor condition, then a new one
should be fitted.

Flace the sdjuster unit in
position and secure with the two set-
screws and spring washers (78 & 79).
taking care that the setscrews pass
through the distance piesces (B80).

It will be cbaerved upon
reference to Fig.l3 that the ast-
aorews also locate the plungera and
it is importent to note that the ends
of the setscrews do not nip against
the flats on the plungers. This can
be checked by slightly rotating the
plungers which will indicate the
clearangs,

T0 REMOVE THE REAR BRAKE SHOES.

The same procedure as
desoribed for the fromt brake should
be carried out when removing the rear
brake shoea. Refer to Fig.15. FIG.14. EXFLODED VIEW OF FRONT

ADJUSTER.

JHE REAR BRAKE SHOE EXPANDERS (MECHANICAL),

Whenever the rear brake shoes are removed for relining, the expenders
should also be removed, dimmentled, cleaned and gressed. This also applies to
tha adjustera,

Ta Remove.

Release split pin, then remove the pin from the jaw (15 Fig.14).
thue releasing the brake rod (14) from the equaliser lever, Remove the
rubber dust cover (13) and the rubber washer (ring) (12) from the expender
housing and rell them back on the brake rod.

Remove the locknut (27 Fig.l7) securing the hand (adjusting) wheel
(26) of the adjuster unit, then remove the hand wheel by unscrewing it.

Remove the water excluder, which is the sheet metal disc covering
the brake drum, by removing the four nuts and spring weshers and slide it back
ag far as it will go taking care not to distort it.

Remove the split pin from the two csstellated muts (9) and remove
the nuts, Thackeray weshers (8] and plain washers (7), and then withdraw the
expander from the brake carrier plate, complete with the brake rod.

s
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TQ FRONT OF CAR
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|
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FIG. 15. HEAR ERAKE.

28, Brake Shoe Lining. 39 Looknut.
29, Brake Shoe. L0. Spring - Brake Shoes.
0. Adjuster Unit. 4l. Expander Unit.
31. Bpring - Brake Shoes. 42, Push Rod - Brake Shoas.
18, Plunger. L3, Setscrew & Spring Washer,
32, Guide - Brake Showe, L. Loocking Flate,
33. Water Excluder, §5. Fin.
5. Pin, k5. Pulorum Lever,
35. Locking Flate, 47. Link.
36, Setscrew & Spring Washer, k8. Pin.
31+ Anohor Fillar. L9, Locking Plate,
l. Plunger, §0, Setscrew & Spring Washer.

}Bd- J“ = :Euﬂh Rod.
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To dismantlas,

The two expander units are identical with the exception of the brake

rods. The brake rod fitted to the R H, expander is shorter than the one
fitted to the L.H. sxpandar.

Remove the retaining pine (6) which
will allow the plungera (1) and the rollers
(5) to be withdrawn. '

EXFLODED VIEW OF
HEAR EXFANDEH.

Remove the dust cap (4) by giving the breke rod (14) a light tap on
the end; then push the brake rod tnfether with the expander cone (3) through

the housing sc as to expose the pin (10). Lightly tap out the pin using a
suitables punch.

To re-sgsemble,

It is essential thet all parts should be perfectly clean and laid on

a piece of clean paper before re-assembling. [Lubricate all internal parts
with a small quantity of hub grease,

B S ————————————— s
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The only parts that may require replacing are the rubber dust
cover (13) and the rubber washer (12). A new rubber dust cover cen be
fitted by stretching it owver the eye of the brake rod with the large end
tomards the eye.

Push the brake rod through the cylinder of the expander housing
so that the eye projects at the outer end. Attach the expander cone to
the rod by means of the pin, and then draw them together into the expander
housing sc that the ends of the pin engage with the slots in the housing.

Pull the brake red sc that the expander cone is sbout %" from the
"off" position, (The expender cone is shown in the "off" pesition in Fig.17)
and then place the roller in the deep end of the inclined slot of the
plunger and slide them together into one of the plunger bores, with the
retaining pin slot in the plunger in line with the corresponding hole in the
housing.

Insert the retaining pin and then open split end to securs, Fit
the other plunger, the roller and the retaining pin in a similar menner.

Flace the dust cap in position and lightly swage it at three
points to ssoure, using a amall blunt chisel taking care not to distort the

expander housing.
To refit,

Flace in position the assembled expander unit by threading the
brake rod (14 Fig.17) and the rubber dust cover (13), through the hole in the
breke carrier plate and the water excluder, and attach by means of the plain
washera, Thackeray washers and castellated nuts. The mute must be sorewed
tight, released one full turn and then secured with a new split pin of the
correct aize,

Make sure that the expander unit is free to slide to and fro
through the limit of travel provided by the elongated holes in the brake
carrier plate and thers should be only & moderate friction leed frem the
partly compressed Thackeray Washera.

Re-connect the jaw (15) to the equaliser lever by means of the pin
(17) and secure the latter by fitting & new split pin of the correct size.

The water excluder should not be fitted until the final assembly
operation. (See appropriate paragraph. )

THE REAR BRAKE ADJUSTERS;

Whenever the rear brake shoes are removed for relining, the adjusters
should alsoc be removed, dismsntled, clesned and greased.
To remove.

Remove the two setscrews and spring washers (23 and 22 Fig.17) and
the plain washer (21) and then withdraw the adjuster from the brake carrier
'Plvltﬂi
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To dismantle,

Withdraw the plungers (18) from the housing and then remove the
ad juster screw (19) by screwing it inwards, having first removed the rubber
washer (24) and the plain washer (25). The adjustera are identical,

To re-asaambla.

It is essential that all parts should be perfectly clean and laid
o a piece of olean paper before re-=
agsembling. The internal parts should
ba lightly lubricated with hub grease.

Heplace the adjuster screw in
the housing, screw it back to the fully
off poaition, then correctly replace
the plungers. Note that the plungers
are hended., as it is possible to sssamblas
them the wrong way round. When assembled
the inclined faces 'A' (Fig.18) on the
inner ends of the plungera must be
parallel when viewed along the axis of
the adjuster screw, When the plungers
are correctly assembled there are four

18. Flunger,

19. Adjuster Screw,
20, Adjuster Housing.
21l. Flain Washer.

22 Bpring Washer,
E}i Setacraw,

£h. Rubber Washar.

25. Washar.
26, Hand Wheel,
27. Loclmut, FIG,17. SECTION THROUGHE HEAR

BERAKE ADJUSTER.
evenly spaced clicka per turn of the sdjuster screw,

Should they be incorrectly assembled there will be eight unequally
epaced clicks par turn.

Flace the plain washer and the rubber washer in position on the
ad juster screw, fitting a new rubber washer if necessary.

To re=fit.

Flace the adjuster unit in position and secure with the two setscrews
and the spring and plain washers.

It will be cbserved upon reference to Fig.17 that the setscrews also
locate the plungers anmd it is important to note that the ends of the setscrews
de neot nip against the flats on the plungers, This can be cheoked by alightly
rotating the plungers which will indicate the clearance,

_*‘.‘—
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The water excluder
should not be fitted until
the final assembly cperation.
(See appropriate paragraph)

T0 FIT A SET OF SHOES COMPLETE
NITH NEW LINERS.

NOTE: Kesp all grease
of f linings and do not handle
linings any more than neceassary.
Inspect shoe pull-off springs amd
replace il stretched or demaged.

(1) Detach the pull-off springs
from the old shoes.
Fit the spring (115
and 31} to both
shoes. Refer to Pigs.
9 and 15, which show
the springs correctly
Fittad,

(i1) PFit the other pull-
of f apring (101 and
LD) to the trailing
shoe and then anchor
the other end of the
gpring to the anchor
pillar (99 and 37).
Expand the apring
and then place the tip of the treiling shoe into the slot in the plunger
of the expander unit. Some effort will be required to do this owing to
the load exarted by the pull-off spring.

FIG.18, EXFLODED VIEW OF
HEAR ERAKE ADJUSTER.

(1i1) Place the other end of the trailing shoe into the slot in the plunger of
the adjuster unit, With a screwdriver resting in a convenient positionm,
squarely lift the leading shoe first into the slot of the plunger of the
adjuster unit and then into the slot of the plungsr of the expander umit.

(iv) Replace the inter-shos linkage onto the fulorum lever pin. Hold the
link (108 and 47) in position on the trailing shoe and replacs the pin
(109 and 48), the locking plate (110 and 49) and the setscrew and apring
washer (111 and 50) to look. i

(v)  Hold the jaw (98 and 38) in position om the leading shoe and replace the
pin (95 and 3). but do not it the locking plate and the setsorew (which
retain it), at this stage.

ADJUSTMENT OF THE INTER-SHOE LINKAGE FOR FRONT & REAR BRAKES,

NOTE: Should it not hawve been found necessary to remove the front
hydraulic expanders then it will be necessary befors proceeding further, to
ensure that they are free to slide to and fro through the limit of travel
provided by the elongated holes in the brake carrier plate,

6=l 7=13 Ssction BJ,
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(1) With the breke drum clean and free from gresse, cover the working
surface with a mixture of powdered chalk and methylated spirit, and
when quite dry, fit the drum into position, ensure that it is fully
home and then fit the three countersunk hesded retsining screws and
tighten yp. M. B. The drum cannot be plaged in position unleas the
adjuster ascrew is fully alackened back.

(i) Slacken one complete turn the two hexagon headed screws (78, Fig.13, and
23, Pig.17), holding the adjuster unit to the carrier plate, thus
enabling the unit to rotate slightly on its apigot. {In the case of
the rear brakes, place the hole in the water excluder over the adjuster
screw, noting that the two washers {24 and 25, Pig.17) sre in position.
Replace the hand wheel (26), tighten up and secure with the locknut
{ Eﬂ‘ ]| Do not attach the water excluier to the carrier plate at this
stage.

(iii) Screw up the sdjuster screw whilat rotating the drum until the drum
cannot be rotated any further. Slacken back the adjuster scorew,
remove the drum and examine the bedding on the shoes as shown by the
chalk,. The bedding should be equal on each shoe. If, for example,
the bedding on the leading shoe is heavier than on the other shoe,
then uncouple the long jaw (98, Fig.9 end 38, Pig.15) from the shoe.
Slacken back the looknut (100 end 39) end screw up the jaw half a
turn to cbtain the correct bedding snd then re-tighten the lockmut.
If, howsver, the bedding on the trailing shoe is heavier, then the
jaw should be screwed outwards.

(iv) With the pin (95 end 34) already in position, refit the locking plate
(96 and 35) and secure with the setscrew and spring washer (97 and 36).

(v) Remove all trace of chalk from the brake shoe linings and drum, refit
the brake drum and secure with the three retelining sorews.

(vi) When the bedding of the lesding end treiling shoe linings with the drum
has been equalised by sdjustment of the inter-shoe linkage, then it
will be necessary to set the angular position of the adjuster umit.

The set-screws which retein the sdjuster unit pass through clearance
holes in the brake cerrier plate, thus sllowing the adjuster unit to

rotate slightly about its spigot when the setscrew: are slackened back,
Froceed as followa:-

{a) Turn the adjuster screw as far as possible in & clockwise
direction so a3 to "lock" the brake shoes ageinst the drum.

E'I:] Tighten up the two hexagon headed setscrews, which retain the
ad juster unit.

{ﬁ}. Slacken back the adjuster screw one notch at a time until the
brake drum iz free to rotate.

10 CHECK FIOAT OF ERAKE EXPANDER UNITS ON THE CARRIER FLATES OF FRONT
AND HEAR BHAKES.

In order that the brake shoes may be self-centering, the expander
units are attached to the brake carrier plates in such a way that they are
free to slide in either direction, i.e. either towards the leading shoe or towends

e ——EEE————
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the trailing shoe. They should be free to slide a minimum of .060" in either
direction. A oheck should be made to ensure that the above minisum clearsnce
is available, to do this proceed as follows:-

(a) Remove the brake drum and mark the position of the expander unit
relative to the carrier plate, by scribing lines at the ends of
the expander housing, or by any other convenient method. See

- Fig.19.

(b) Insert a screwdriver between one brake shoe web and the end of the
expender housing, lever the shoe tip eway from the expender unit.
and note the free travel of the expander unit obteinable fram the
normal position. A convenient way is to scribe a second line at
the oppoaite end of the expander houaing.

(¢) Repeat (b) inserting the screwdriver between the other shoe web
and the expander housing, end note the free travel of the expander
unit in the other direction.

(d) As mentiomed above, the float of the expander unit must not be less
than .080" in each direction, as indicated by the distance between
the two scribed lines, if this method is used. :

FINAL ASSEMFLY QFERATIONS OF FRONT
AND HEAR BRAEES,

(i) Check that all pins, locking
plates, sstscrews and Apring
washeras have been corrsotly
rafitted to the inter-shoe

linkage.

(ii) Refit the drums end finally
secure with the retaining
screws.

FIG.19. CHECKING FLOAT OF EXFANDER
(iii) Rear brakes only. Replace INITS,

the water excluder (33 Fig.15)
and secure with the four muts and spring washers. Roll the rubber

washer (ring) into its groove on the expander housing and replece the
rubber dust cover.

Cormeot up the jaw (15) to the equaliser lever, replace the pin (17) and
secure with a new split pin of the correct sisze, (8ee Pig.4 Sub-
Seotion BJ.1.)

(iv) Screw up the adjuster screw as far as it will go without having to uae
undue stremgth to turn it pest the last notch and check for free
rotation of the drum.

(v) Mount the road wheels, refit to each wheel the five seouring nuts and
tighten up.

(vi) Lower the car to the ground sgain by removing the blocks or trestles and
finally retighten the wheel securing nuts and refit the discs and hub
caps.

s e e e e L B i i )
R B el T TS A s A s Y . e S s P i i TS M e B e T TR AN SIS SR e El e R e ey e
6= 7-15 Section BJ.
Sub-Seation BJ. 3.



R E I R .o P

When r=fitting the wheel disca, care must be taken to get the wmlwe
centred in the hole provided. As previously explained the hub capa
sacuring the dises have right-hand thresds for both "off-side and
near-side" wheels. Toese hub caps are necessary only to retain the
disc and should therefors not be overtightensd.

The correot tension is attained by giving the mut one complete turn
after the disc has been felt to be in light contact with the rubber
stopa on the wheel centre,

There should be a amall gap, approximately .100", batween the edge of
the disc and the whael, Overtightening distorts and brings the disc
in contact with the wheel, thus causing creaks and rattles.

NOTE: GSkould the hydraulie expanders have been removed or should any
of the hydraulic pipe lines have been disgonnected, then it will be
necessary to bleed the system as described in sub-section BJ. 2.

ERAKE 5 a1 BRACKETS,

The front brake shoe uieady brackets (113) are shown on Fig.9 and
the rear brake shoe steady bracketz (32) are shown on Fig.15.

No attention need normally be paid to these brackets, tut in the
event of damage, such as might be caused by an accident, then their alignment
should be checked.

The faces of the steady brackets which contect the brake shoe webs
should be in the same plane , i.e., in line with the side faces of the shoe
alots in the expander and adjuster plungers on the side of the slots nearer
to the carrier plate, faces M and N (Pig.13) for the front brakes and faces J
and K (Fig.17) for the rear hrakes, While it is permissible, however, for
the faces of the steady brackets toc be up to .015" below this plane (nearer to
the carrier plate), they must nevar be above it (away from the carrier plate)
as thia would cause uneven bedding across the width of the shoes.

ADJUSTMENT OF BRAKE LINKAGES,
Fig.20 shows the method of adjusting the brake rods and linkages.

It iz recommended that these adjustments should be checked when the
brakes are re=lined.

Also, if an engine, gearbox or rear axle is removed at any time, or
if any of the rods or linkages have to be replaced due to damage, then it will
be necessary to check over and adjust all the linkages.

It is important that the adjustments should be carried out in the
order specified on Fig.20.

Check that any split pins removed have been replaced by new ones of
the correct sise.

G=ly7=16 Section BJ.
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THE HYDRAULIC MASTER CYLINDER AND RESERVOLE.

No attention is likely to be required by the hydraulic master

gylinder other than topping up of the reservoir every 10,000 miles with the
Recommended Brake Fluid. Access to the filler plug (14, Fig.21) is obtained
by removal of a amall panal in the floorboards underneath the driver's aeat,

In the event of it being necessary to dismantle the msster gylinder,

for instance, after use of an incorrect brake fluid, which would damage tha

rubber

campeonenta, procesd sz follows:-

TO REMONE MASTER CYLINDER FROM CHASSIS.

sasily
lavers

(1)
(i)

(iii)
(iv)

Frovided that a pit or rem is available, the meater oylinder is mors
removed from undernesth, complete with its mounting bracket and the
which are attached to it.

Remove pin 'D' (Pig.20, Sub-Section BJ.3) thus discomnecting rod 'C’,

Hemcve the rut; bolt and diatance piece from joint "J', thus dis-
connecting the two servo pull rods.

Unhook spring 'X'

Discommect the hydraulic pipe line
from the front of the mester
oylinder, (Hold the unicn (17
Fig.21) with one spanner while un-
doing the alseve tut, This will’
prevent the pipe being twisted. )

FIG 21. EXFLODED VIEW OF
HYDRATLIC MASTER CYLINDER.
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{v) Disconnect the master cylinder mounting bracket from the frame

oruciform member by removing the five retaining bolts. The complete
unlt can mow be removed from the chassis.

(vi) Remove the master cylinder unit from its mounting bracket by removing
the four retaining bolts.

DISMANTLING THE MASTER CYLINDER.

(i) The push rod {1, Pig.21) haz slready been remcved ss it wes attached
to the levers when the master cylinder was removed from the bracket.

(ii) Remove the rubber boot.
(1ii) Unscrew the filler plug (14) and drain cut the fluid.

(iv) ~Extract the piston stop retaining ring (3) from its groove and then
remove the piston stop washer {Eﬁ. This will enable the remaining
campanents  to be removed from the cylinder for inspection.

SERVICE (EERATIONS.

If any of the rubber components &, 8, 12 and 13 are not in perfect
condition they should be replaced. The cup rubbers should be perfectly
sound, free from any seratches cr other marking on the sealing surfaces and
free from distorticn. If either of the valve rubbers {12 and 13) need replac-
ing it is advisable tc¢ replace the complete valve sub-assembly consisting of
the body and the two rubbers.

RE-ASSEMELING MASTER CYLINDER.

(1) Ensure that the two holes (one small and cne large) in the bese of the
reservoir are clear, that the master cylinder is clean and free from
paraffin or other cleansing fluid.

(ii) Mount the master cylinder in a wvertical position in a vice with the
discharge end downwards.

(ii1) With the valve assembly attached to the end of the spring, lower it
intc the cylinder ensuring thet it is centrally located at the end of
the cylinder.

(iv) Carefully introduce the rubber cup (8, Fig.21) into the gylinder snd
press it firmly on to the retainer (9).

(¥) Insert the thin piston washer (7).

(vi) With the secondary cup (6) sssembled to the piston a&s shown in Fig. 21
insert the pisten into the cylinder, teaking great care not to damage
the secondary rubber oup.

(vii) PFress the piston down, replece the retaining washer snd refit the
spring retainer (3) to its groove.

(viii) Refit the rubber gaiter (2).

e ————— e ——————
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EE-FITTING MASTER CYLINDER TC CAR.

(1)

(i1)

(111)
(iv)

First it will be necessary to re-assembles the master cylinder to the
mounting bracket. The push rod (1) which is still attached to the

levers, cen be pushed through the rubber geiter and intc the hollow

in the mester piston, Repiace the four through bolts which retain

the master cylinder (fit the bolts with the bolt heads away from the
frame cruciform)., Fit the spring washers and nuts and tighten up.

The remainder of the instructions for replecing the assembly on the
chassis are approximately the reversal of the instructions for
removal, bearing in mind the following pointa:-

Adjust the brake linkages as described on Fig. 20, Sub-Section BJ. 3.
Ee-1ill the master cylinder reservoir with the Recommeénded Brake

Fluid and then remove all air from the system by bleeding the brakes
aa described in the appropriate peragraph of Sub-Section BJ. 2,

| e=by7=3
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THE - SERVD MOTOR.

GENERAL.

The serve motor is of the dry disc-brake type, #nd is driven from
the gearbox cutput at approximately cne tenth of the propellor sheft speed.

In the svent of low or inconsistent servo output which would be
indiceted by heavy or nen-progressive brake pedal action together with
ingufficient front braking, the servo should be dismentled snd examined.

The feollowing sre possible ceuses of trouble:-
(a) 011 or other foreign matter on the friction faces.
(b) Dirt or lack of lubricant on the working perts.

{e¢) Grooving of the serve ghaft or outer race of the three row
ball bearing.

(d) Indentation of the cam faces by the balls.

(e) Excessive clearance due to wear of the friction faces or
incorrect adjustment.

The following instructions are given for dismantling the serve for
inapection of these points, and it should bBe noted that if oil heas found its
way ofi to the friction surfaces it will be espential to apcertain the source
of leak amd effect & cure.

Should the leak be traced to the oil seal ag fitted to the servo
drive shaft (gearbox) being faulty or worn out, them refer to the appropriate
paragraph: "To replace the oil seal sso fitted to the Servo Drive Shaft".

THE SERVO FROM THE CHASSIS,
(i) Remove right-hand engine underghield, below the servo.

(i1) Check for tightness locknut (38, Fig.22). Remove pin from
jew (39), and without disturbing position of jaw, screw out
pull rod 'H' from jaw (37).

(iii) Check for tightness locknut (33). HRemove pin from jew (52),
and without disturbing position of jaw, screw out pull rod
"' from jaw (36).

(iv) Remove bolt (48) from joint 'J' (see “Exploded view of joint
"J° on Fig.22), in order to relesse the rear end of drag
links (44) end (L5). This will allow servo to be rotated to
the most advantageous position for uncoupling the front end of
the drag links from the two inner servo levers, as follows:-

19471 Section_ BJ.
Sub-Section BJ.5
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(vi)

(wii)

(widii)

FIG. 22. SERVO CONNECTIONS.

Remove setscrews and spring washers (k1 and 42), locking plates
(43) and pina (40) from the front end of drag links.

Remove servo retaining setsorew (31, Pigs. 24 and 25) then,
carefully pull the servo off the three driving pins (70, Fig.27),
taking care not to damage phosphor-bronze spring plate (12},
against the chsssis cross member.

NOTE: There is only about half an inch clearance at this point.

Next, turn the servo inwards, i.e. draw the adjusting srd
locking nuts (30 snd 32) (outer end of serve), towards the
front of the car

until they s

come on the (53) (54 @
ingide of the
cruciform
mamber, and it
will then be
fournd thet if
the servo is
drawn forwards
at this angle
it should just
alear the frama.

Remove Perodo
gealing washer
(13) from the
gearbox.

FIG.23. ENCINE AND GEARBOX REAR MOUNTING.
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FIG. 24, SEOTION THROUGH SERVO,

1. Ball Besring - outer lever, 17. Inertia ring - servo.
2. Cage - thrust bearing - cam levers), .  18. Spring Plate (9 off),
3« Thrust rece = cam levers ) iy 19, Water drain - servo (asay:).
1"" mE" - hﬂll ﬁﬂﬂl‘iﬂg- Eﬂi Pt"l:ltﬁr.'.t-ﬂl‘ = BArYo,
5. Ball rage - pressure plate. 21. Spring - protector.
6. Inmer lever - brake actuating. 22, Washer - felt retaining.
7. Felt washer, oll retaining. 23. OQuter lever - brake actusting.
8. Pressure plate, 2h. Washer - brake actusting lewer.
9. Prietion lining. 25. Dust cover = thrust bearing.
10. Driving plate. 26, Inner lever - servo operating.
| 11, Rivet - plate to lining (9 off). 27. Ball . 325" dia. (3 off).
_ 12, Spring plate. 28, Quter lever - servo sctuating.
13. Sealing washer - spring plate, 29. Flain washer - servo shafi.
14, Serve shaft. 3. Adjusting nut - servo.
15, Belleville washer - servo. 1. Setscrew - servo retsining.
16. Operating pin - pressure plate, j2. Locking nut - servo adjusting.

NOTE: In the event of there not being sufficient clesrsnce to withdraw the
servo, the rear end of the gesrbox will have to be moved sidewsys for
approximately half an inch towards the left-hand side of the chassis., With a
little ingenuity the following operations and the re-sssembling, can be
performed without removal -of the floorboards.

I_—.ﬁ_—
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FIG. 25. "EXFLODED" VIEW OF SERVO.

Proceed az followai=

(s) Without disturbing the position of the outer nut (54, Fig.23), =o
as not to upset the original latersl sdjustment of the left<hand
side adjusting screw (53), slacken back the inner nut (55) aa far
as it will go, at same time, holding the outer cup (i.e. the one
attached to the adjusting screw) by hand to prevemt it turning,
move the screw outwards snd then withdraw the torgque re-action
rubber (67).

The nuts (57 and 58) as fitted to the adjusting sorew (59) on the
right=hand side, should not be disturbed.

(bt} Remove two nuts and flst spring washers (63), and then remove the
bolts (62), as fitted to the bottom and outermost holea in the gear-
box rear end cover and support.

{c) With the gear change lever in the neutral position, push or cerefully
lever the rear end of gesrbox about half an inch towards the left-
hand side of the chassis. This may dislodge the rizht-hand torque
rubber (61) from its retaining cups.

(d) Remove servo and Ferodo sealing washer (13),

TO DISMANTLE THE SERWVO.

(i) Pull the protector (20, Fig.25) off the servo, starting at the
spring {24). This will allow driving plate sub-assembly (9, 10,
15 and 17) and the spring plate (12) to be separated from the
rest of the servo,

Section IJ.
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NOTE: No further dismentling of the driving plate sub-asoembly
ghould be required beyond the removal of the Ferodo
friction lining. The nine small rivets securing the
Belleville wagher (15, Pig.24) to the driving plate (10)
must not be disturbed. Should the driving plate be
accidentally dropped or bumped during the dismantling or
erecting of the servo, the Belleville washer retaining
the inertis ring (17) may spring back thus taking the
load off the ring. This must be corrected by pressing
with' four fingers sround the circumference of the wagher
untll it snaps beck inte position against the inertia
ring.

Before proceeding to dismantle further, mount the servo with ita
shaft wertical in s wvice, clemping st the spigot end of the shaft. Tae fibre
vice clamps and do not overtighten the vice.

(ii) Remove the two nuts (32 snd %) snd plain wascher (29).

(i1i) Remove outer lever (28) complete with the ball besring (1) taking
care not to lose the three .3125" dia. balls (27).

(iv) Remove inner lever (26), ball cage (2), dwt cover end thrust
bearing sub-assembly (25 and 3).

(w) Remove lever (23), washer (2,) and lever (5).

(vi) Remove pressure plate (8) from the servo shaft, snd then remove the
ball cage (&) by inverting the pressuwre plate which will allow it
to fall out. Eamove the shaft from the vice.

{vii) If the outer ball rece (5) is worn, it should be replaced. To
remove, apply a screwdriver to the felt retaining washer (22) and
lightly tap it out. If the retaining washer is demeged during
this operation, replsce together with the felt washer (7).

TO RELINE THE SERVO.

It ghould seldom, 1f ever, be necegsary to change the servo fricticm
lining (Perodo) due to wear; it would be necessary, however, if the lining
had become contaminated with oil or other foreign matter. In this case the
following procedure should be adopted:-

Before the rivets pecuring the friction lining to the apring plates
(18) cen be removed, it will be necempary to rotate the spring damped inertia
ring (17), which forms pert of the driving plate sub-sssembly (10), until the
access holes in it line up with the rivets securing the friction lining. A
eertain amount of effort will be required to rotate the inertia ring owing to
the pressure exerted on it by the Belleville washer. Having uncovered three
rivets as explained above, drill inte the heeds of the rivets thus exposed to
a depth of approximately 1/16" using » .156" (5/32nd) dia. drill. This will
allow the rivet to be easily removed. Care must be taken not to drill too
deeply and so damage the spring plates. Repeat the above operations on the
remainder of the rivets. Flage the driving plate with the friction lining
facing downwards on to & suitable flat surface and remove the rivets with a

1/8" dia. pin punch.

12-47-5 Section BJ.
Sub-Section BJ.5



The Ferodo material used is of a brittle nature and must accordingly
be handled and riveted with due care.

The driving face of the lining must be kept clean and free from all
tracea of oll, grease or finger marks.

Prior to riveting, check that both faces of the lining are flat and
parallel.

When riveting up the new liner, the inertis ring will again have to
be rotated to line up with the rivet smcceas holes in the driving plate.

Flace the Ferodo lining into position, insert two rivets as near
dismetrically opposite to ene another as possible and lightly tap them in,
ascertaining that the rivet heed is well below the outer surface of the lining.

Fix a suitable "dolly" in & vice, the diameter of which should be the
same size as the rivet head, i.e., .280" dia., place the rivet head on to the
"d0lly™ and then, at this stage, lightly swage over the two rivets so as to keep
the lining in pesition, using a taper ended punch ss shown in Fig. 26.

Insert the remaining seven rivets, and lightly swage them over in a
gimilar manner. 3

Finally, lightly swage over all rivets using a spigotted flat punch
as shown in Pig.26 and a light hammer. This
operation must be done carefully to awvoid
splitting the lining.

Should thers be any prominent A
irregularities of the surface of the friction

lining after riveting, it mey be clesned up by
rubbing it against a piege of coarse glasa
paper on a Tlat.surface.

SERVO DRIVE SHAFT.

T0 REFLACE THE OIL SEAL AS FITTED TO THE e

This will only be necessary if the
exiating oll seal is leakilsg.

In the event of & housing (73, Fig.27) FIG. 26, THE TYFE OF FUNCHES
complete with an oil seal (71) not being USED WHEN RIVETING A NEW
available, then proceed as follows: LINING IN FOSITION.

(1) Remove the four countersunk screws (74) which secure the oil seal
housing to the gearbox, then remove the houaing.

(1i) To remove oil seal from housing, place a suitable smell curved drift
on to the rear "flange" of the seal, and then, progressively and
squarely tap it out taking care not to damage the Acme thread of the
housing.

Onoe removed, the oil seal is scrap.

D e o e
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(i41) To fit & new oil
geal, place the meal
squarely on to the
housing with the
tip of the seal
pointing away from
the Acme thresd (the
insert in Fig.27
ghowa the seal
correctly fitted to
the housing) and
with the =id of a
hand presa, prasa
the seal aguerely
into position.

(iv) Fit & new Vellumoid
joint (72) on to
the housing.

(v) Examine the outer
end of the asrvo
drive shaft (69,

FIG. 27. OIL SEAL AND HOUSING "EXPLODED" FROM THE Fig.27) for signs
GEARBOX, INSET, THE OIL SEAL IS SHOWN of roughness or
CORRECTLY ASSEMELED TO THE HOUSING. grooving due to

poasible contact
with the Acme thread in the housing (73). If so it should be cleansd
up in position, in crder that the new cil seal (71), will not be damaged
when sliding it over this part of the shaft. When clesning up the shaft,
;ﬂrﬂ must be taken not to touch the part of the shaft on which the seal
ears,

(vi) To prevent dsmare to the tip of the oil seal while entering it om to the
servo drive shaft (69), s tapered plug should be used. Fig.28 shows &
perspective view of s suitable plug, and Fig.29 is & detailed drawing of
the plug.

Flage the tapered plug on to the three driwving pins (70) of the serve
drive shaft, then place the housing end seal over the tapered plug and
carefully enter it on to the sheft tepping it carefully so as not to

damage the seal,
Eemcwe the tapered plug. _

"(vii) Turn the housing sc that the amall oil drain hole
is at the bottom.

(viii) Secure the housing to the gearbox by meens of
the four countersunk screws (74).

T0 RE-ASSEMBLE THE SERVO,
FIG. 28. TOQL USED TO
The following operations should be carried out FREVENT DAMAGE TO OIL
prior to sssembling: SEAL WHEN ASEEMELING
IT TO THE SERVO SHAFT.

12=-47-7 Seation BJ,
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{a) Check that the
inner race of the
ball bessring
(1, Pigs.24 & 25)
Titted to the
outer lever (28)
is a sliding fit
on the aervo
ﬂhﬂﬂ {Hl-:h

(b) 1If the ocuter race
(5), retaining
washer (22) and
felt washer (7)
hawve been remocved
from the pressure
plate, they should
be replaced, fitting new parts az required.

FIG.29. DETAIL DRAWING OF TOOL SHOWN IN FIG. 28,

Re-assemble in the following order:-

Flace the felt washer into the retaining washer and insert them into
the pressure plate (see Fig.24), then lightly press the outer ball
race into position wuntil it makes contect ageinat the retaining
washer.

{¢) Check that the servo shaft (14) is a sliding fit in its spigot, i.e.
in the bore of the servo drive shaft (69, Fig.27).

tha three driving pina (72, Fig.27) as fitted to the servo drive
shaft, mist enter into the corresponding holes in the driving plate,
and not interfere with the sliding fit of the servo shaft in ita
spigot.

(d) With the driving plate E1 0, Fig.E&; in position on the servo shaft,

The checking described in (o and d) abowve, is of particular
importence if & new servo shaft has been fitted.

(1) Carefully mount servo shaft vertiocslly in & vice using vice clamps.

{11) Flasce pressure plate (B) on to the shaft. Gresse the bell cage (L)
and then enter it into the ball race (5).

(iii) Assemble the lever (&) on the preassure plate, placing it so that
the inner radius of ths lever will make contact with the "upper"
operating pin as fitted to the pressure plate. Interposing the
washer (24), assemble the second lever (23) so that the inner
radius of this lever will make contact with the "lower"™ operating
pin (16, Fig.2k). The two levers must be a free fit on the spigot
of the pressure plate and should be lightly oiled.

(iv) Flace thrust bearing and dust cover (sub-assembly 3 and 25) on to
the spigot, i.e,, the extension of the outer ball race (5).

(v) Gresse the ball cage (2) and place it on to the thrust bearing (3).

e ————————————————————— e e e
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(vi) Flace inner lever sub-assembly (25) on to the bsll cage (2), grease

the recesses of the inner lever and replace the three .3125%" dis.
balls (27).

(vii) Pit outer lever sub-assembly (1 and 28) on to the servo shaft, in
correct relation with the inner lever (see Pig. EE:, followed by
the plain washer (29) and the two nuts (30 and 32). Screw up
together until approximately one thread of the servo shaft protrudes
through the cuter mut (32). Lock together temporarily in order to
provide a means of rotating the shaft when assembling the servo
motor to the gearbox. HRemove servo shaft from the vice.

{viii) Flace driving plate sub-sssembly (10) on to the servo shaft, then
fit the spring plate (12) to the preasure plate (8), ensuring thet
the tab of the spring plate engages in the aingle lower slot in the
pressure plate.

{ix) Flace protector (20) in position as follows, take care not to
distort protector while fitting it:

With the spring anchored to both ends of the protector, place the
protector over the spring plate and pressure plate in such a way
that the spring is at the bottom apd in line with the drain (19,
Fig.2h). "Smooth" and manoeuvre it into peoaition by pressing with
the thumb and finger round the ciroumference until the wheole of it
is in position.

T0 REFIT THE SERVO TJ THE GEARBOX,

(i) Flace the Ferodc sealing washer (13, Pigs.2h and 25) in position on
the gearbox, with the VG 100 face (black coloured) facing towards
the asrvo.

(ii) If due care is not taken while fitting the servc motor to the gear-
box, it is posaible that although the driving plate {"Il.'l] has
correctly engeged with the three driving pins E?D. Fig.E?g of the
servo drive shaft (69), the flange of the servo shaft (14) may not
have engaged with the driving pins. Therefore, the servo retain-
ing setscrew (31, Pig.2,) must not be fitted, until the servo shaft

is fully aged with the driving pins, or the fls might be
clemped against the ends of thnn%ina. : i

To ensure that this operstion is correctly cerried out proceed as
follows: -

Flace servo motor in position mesking sure thet the three driving
pina enter the holes in the driving plate, then rotate the servo
shaft by means of the two nutas (30 and 32), applying pressure
towards the gearbox, until the holes in the servo shaft flangs
engage with the driving pins, This will be apparent by the fact
that the servo shaft cdnnot now be rotated, and by the fact that
it has moved an sppreciable distance further towards the gearbox.

Fit servo retaining setscrew (31), tighten up, then sscertain that
the servo pressure plate can be freely rocked by hand, restrained

enly by the friction between the spring plate (12) and the Percds
sealing washer (13),

|
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THE TORQUE RE-ACTICN RUBBERS,

NOTE: Should it have been found necessary to move the rear end of the gear-
box towards the left-hand side of the chaasis for removel of the asrvo,
proceed as follows:-

(i)

(11)

Make sure that the gear change lever is in the neutral position.
While holding the right-hand torgque rubber (51, Fig.23) in
position between ita retaining cups, the rear of the gearbox
should be pushed or carefully levered back to its normel position
in thes chessis. As the placing in position of the right-hand
torque rubber will have to be done by "feel", make sure that it
has not been trapped on the edge of the cup holders; asee Fig,23.
With the torque rubber correctly positioned end with the packing
pieces (65) in their correct position, refit the two bolts (62)
end tighten up the nuts snd flat spring washers (63). The
function of these packing pieces, which may very in number, ia
to ensure that the selector lever shaft (the horizontal shaft
which enters the gearbox) shall be in line with the change gear
lever shaft (to which it is coupled) end not sloping up or down.

Flace the left-hand torque rubber (57) in position in the inner
cup, draw the cuter cup (attached to the sdjusting screw 53) on-
to the rubber and while holding the outer cup to prevent it turm-
ing, tighten up the immer nut (55) to lock. Froviding the outer
nut (54) has not been disturbed from its criginal poasition, the
compression of the rubbers will not have been altered. However,
should thers be any doubt, then re-adjust as follows:=

Unzorew the outer nut {51..] about six turns and slacken back the
inner mut (55). Screw up imnmer nut finger tight so as to lightly
clemp the rubbers between the holders, then with the aid of a
apanner, tighten it a furthsr two complete turns to give the
corréct compressicn of the rubbers. Tighten up the cuter nut fﬁlp}
to lock.

On no account may this adjustment be uaed to contrel the lateral
positioning of the engine and gearbox unit, because the resulting
unequal loads on the rubbers would reduce the effectivensss of the
flexible mounting in suppressing noise and roughness, i.e. the
torque re-action rubbers (61 and 67) ere set at equal loeds so as
not to displsce the gearbox laterally.

Check that gear chenge lever slides freely from end to end of the

Rotate aervo motor to the best position and then connect the fromt
end of the two drag links (44 and 45, Pig.22) as follows:-

Flace the front end of one of the two drag links on to the "upper"”
(inner) brake asctusting lever (6, Pig.24) on the servo and insert

12-47-10.
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(14)

(1id)

(1v)

the pin (40, Fig.22), PFit the locking plate (43) into the recess

in the pin, and secure with flat spring wesher (42) and setscrew
(1),

Repeat the same cperaticns for the "lower" drag link connecting it
to the "lower" (outer) brake actuating lever (23).

Comnect up the rear ends of the two drag links to the two operating
levers (3, snd 35, Plg. 22, Joint “J":I, the upper link being towards
the centre of the chasaia.

Flsee the bush (47) into the drag links.

Flasce one esch of the two distance pieces (45 and L9) on to each end
of the bush. Offer into pomition, and secure with the belt (48),
flat spring washer (50) and nut (51), meking sure the nut is
correctly tightened up.

Serew the pull rod 'G {Fig.?zg tightly inte the jew (35) coupled
to the outer lever (28, Fig.2h) of the servo. After tightening,
the alignment of the jaw (52) at the other end of the rocd must be
corrected by relessing the locknut (33) but keeping the jaw as
near a8 possible to the original setting, Fit the pin 'F’ to the
jaw end lever 'R' (with the hole in the pin towards the centre of
the chassis) and secure by fitting a new split pin of the correct
size.

Pinally, tighten locknut (33), taking care not to rotate the jew.

Sorew the pull rod 'H' (servo to pedal) tightly intc the jaw {37)
coupled to the inner lever (25, Pig.24) of the serve, sgain
edjusting the jaws as in the previous peragraph.

Fit the pin 'I' to the jaw (39) end the footbrake lever, secure by
fitting a new split pin of the correct size. Finally, tighten
locknut as before.

I0 ADJUST THE SERVO.

(1)

(41)

(iit)
(iv)
(v)

Apply the handbrake, so that the servo can be rocked backwards and
forwards.

Adjust the nut (30) until friction can just be felt, while rocking
the servo, between the pressure plate (B) and the Ferodo friction
lining (9).  Then, slacken it back ¥ turn, giving a clesrance of
approximately .018" at point 'A' (Pig.24), i.e. until the servo is
free again., Apply the pedal once to ensure that the suter cam
lever (28) has followed back the nut.

Having obtained the correct setting, hold nut (30) with a spanner
and tighten nut (32) with = second spammer to lock.

Check the pedal travel required to cpen the cem levers (26 and 28)
which should be between .250" and .500",

Pinally inspect that no split pins, locking plates and flst spring
washers have been ocmitted,
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