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PART 2
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VEHIGLE TYPES AND IDENTIFICATION

This Part 2 of the book covers the lollowing Rover vehicles:
a5 ton 108 In wheelbase, 24 voll modeis

Extarnal identification:  Aerial bracket fitbed 1o rear of body
above wheelarch

Internal identitication:  Twao front seats, Centre seal position
taken up by battery box cover
i, ton 109 In wheelbase, 12 volt models

External identilicatian: Mo asrial bracket fitted (o rear of body jJl

internal identitication: . Thrae front seals fitted
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SECTION |

General Description
CHAPTER 1

INTRODUCTION
VEHICLE SERIAL NUMBERS

. The vehicle serinl number, comprising cight digits and & suffix
letter, will be found behind the front grille on the right side,
adjacent 1o the air cleaner. Note that on eqrlier vehicles, the serial
number will be found on the transfer box instruction plate on the
dash panel over the gearbox cover on 12 voll models, and on a plate
amached o the driver's seat box on 24 volt models. 1115 the same as
the chassis number, which is stamped on the right-hand [ront
spring shackle bracket.

The engine serial number is stamped on the feft-hand side of the
cylinder block at 1he fronl.

_
%
T
Fig- 1 Fig. 2
Vehicle Serial ™umher, Engine Serinl Mumbir
24 voll models A—Engine Serial Mumber

A—Vehicle Serinl Number

Other unlis bear serial numbers as detailed below, but they

should not be quoted unless specifically requested:

Gearbox number: Right-hand side of gearbox selector casing at
TEHr,

Rear axle: At rear of axle casing on lefi-hand side.

Front axle: On front of axle casing on lefi-hand side,

SNOMEMCLATURE
3. Reference is made throughoul the text to the ‘lefi-hand’ and
‘right-hand’ sides of the vehicke, rather than to ‘near-side’ and “oii-
side’. The ‘lefi-hand’ side is that to the lefi hand when sitting in the
driver's seat,

In some instances the abbreviation "R.H.D." is used 1o denote
right-hand drive.

i







Fig. JA Three-guarier froni view, 24 voll model iflosiraled




N

Fig. 4. Ceneral side view, 14 voli mode illmsiraded
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CHAPTER 2
DESCRIPTION OF YEHICLE

Y. The vehicles drive on the rear wheels with the option of front
wheel drive when conditions make it necessary 1o drive omall loue
wheels, The description that follows applies o all vehicles unless
the paragraph stanes olherwise.

4. Engine, four-cylinder, detachable cylinder head; flexibly
miosunted on rubber at Touwr poines, three crpnkshall bearings, four
camshall bearings, overhead infer and exbaust valves operated by
followers and push rods, camshafi driven by duplex chain
automatically adjusied by hydraulic lensioner,

8. Lubrication is full pressure from gear type oil pump 1o all
bearings and valve gear, external AC full-flow ol filier and an
inteke filler on the oil pump,

6. Impeller type coolant pump and fan driven from crankshafi,
temperature controlled by thermostal, pressurised  system to
decrease loss of ¢oolant under hard working conditons,

7. Front-wheel drive is transmitted through spiral bevel pearing
and normal ype differential 1o the half-shafts and thence via
enclosed universal joints 1o the from hubs.

8. The rear axle is of the ‘fully-Moating”™ type, the drive being
transmitied by spiral bevel gearing and normal type differential o
the axle shafis.

9, The gearbox unit comprises a main gearbox, four Torward
speeds and a reverse and a iwo-speed transfer hox mounted on
the rear of the main gearbox with output shiafs 1o front and rear
axfes.

10, The suspension 13 by semi-elliptic leal springs al both fron
and rear. Asa safeguard in the event of main &En'ni fraciure, the
ends of each second leafl are curled over the bushes to afford some
measure of support until the defect can be rectified.

1l. The sieering is of the re-circulating ball type,

12, Hydraulic brakes on all wheels with mechanical hand brake
pperating on the transmission ouipul shall from the transfer box,
13, 12 volt models. A 12 volt negative earth electrical sysiem with
coil ignitlon 15 fitled. The distrbutor has both centrifugal and
vicuum advance and retard. ‘Waterprool covers are liled on |4
mm long-reach pligs,

The velicles are partully prepared 10 receive a radio stalion. See
Chapier 15,
14, 24 voli models. A 24 vol negatve earth elecirical sysiem is
usedd, Il comprises an alternating current (AC/DC) 90 amp.
penerator with built-in rectifier, & screencd and waterproof coil
ignition systemy is also finred

The vehicles are prepared 10 receive o radio station and are com-
pletely suppressed (o preveni interference io radio, See Chapier 15,

E
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Bridge classificaiion :
Shallow fording depth {unprepired)

Performance

Average safe speed (cross- ummr}-
laden) . >

Maximum gradient chimbable {fully
Liden on dry concrete)

Rangeé of action on road {@gverage
specd A0mph (30 kmch.) ]

Fuel consumplicn
roped conditions)

tirgel  (mormal

Ml powerd grose wi, Flio

Maximum fractive effori—rtop gear
and high iransier enpaged :]Dﬂ
per cent efficiency) :

Tyre shre

Tyre pressures (recommended)—
Rood (normal) :

{Fully laden)

Cross-couniry  {sofl  ground
under ¥ cwi.) v

==huad
safl ground =load over 5 cwi.

Wheel type i
1]

|
thn, (08 mm )

12 m.phi {30 kmeh,)
depending upon terram

mﬂ

2B mibes (450 km)

14 mpg (4,9 km/Ahire)
APProN.

268 bohop Aton (19,4 kw/
tonne

200 Jhs, Aloir (91 Kpdtonne)

THER [h cross-Country

Froni 25 Ib./5q, m. Rear 15
b s, i

Froni 25 [b./sg. in. Rear 30
b, /5. in,

Fromi 1% 1h, /5. in. Rear 15
Ib, /s, 1n,

Front 15 1b,/5q. in, Rear 20
k. 5. in.

Sreel, well haze




Capucilics

Tovp, Bfmar | ELR Lt L
Fuel My gall 14 palks L1
[ oalani |4% piney 17 pimis .1
Engine swmp, 1% pimis (0,85 Bircp
exlrn when refilleng afier finiing
mew Tilver Il pents 13 gumis .0
Ciearhon &b Nt 1 - pimm 1.28
Timisler hox A panes A% pimiy -
Hewr axle X pEngs 1% pimiy 1,75
Fromi axbe ¥ Eni 35 pimia 1,75
swavel pin housimg fesch) 1 g .2 pans 1,5
Adr cleaner 1 einds 2 mmn (18Kl
Engine
Type e ke Ciasoline
Muimber of cylinders .. 4

Cylinder arrangement
Saxinium b hop. at clutch

Loss of efflciency at altitudes of:

5, DHHD feer
1ih, (KK et
Masimum rorgue

Bore

Siroke .
Cylinder capacity .
Cpmpression ratio .
Fappet clenrance—inle

Tappet clearance —exhausi

Valve timibng (Mo, | exhaust valve

pak)

lgmithon, 12 voli models
Distributor—Model

[istribiitor contact hreaker gap

lgeiticn eiming (static—Tull retand)

Yertical in line
TO OS2 kw) o 4000 Fop.m

I & per ceni
14 per cent

1200 I, To. (163 Mmiaf |,500
r.p.m.

Q14T mm (3,562 in.j
B9 mim (3,500 in.§
2286 ¢ (1395 ¢cu, in)
LHTH

VRO i, (025 mm) engine
cold or &l running temg,

SR A, (0,25 mim ) engine
cold or al running femp,

85" B.T.D.C

| Drucellier
'| (&1}

Lucas iype D2

JH S = 006 i, (035 -
(b0 i p

T.0.C, when using 91-93

e fuel

3" ATDC when using B5
octane fuek



Firing order
Coil .

Epsrh::lg plugs EElutd on prn-dun:
tion

Replacement sparking plugs

Sparking plug point gap -,

Suppressor (sparking plug :uhlm
0,000 o 15,000 ohms .. :

Ignition, 24 volt models
Distributor—Model } ’ -I

Distributor contact breaker gap
Ignition timing (static—full retard)

Firing order
Cail -

Epurlu:lﬂg plugs 1I"|t1u:l om pn:nduc-
tien)

Replacement sparking plugs
Eparking plug point gap ..

Engine lnbrication system

Type )
il t‘ltcr—~:n:¢fna1 L

il Filter—external

il pump
il pressure

Pressure feliel valve

1.3, 4,2
Lucas type HA12 (Universal)

Champion UNIZY or UNI-
PART GSP 131 14 mm
with suppressors

LVA/ T4 2920-95-R02-4046
J029-,032 in. {0,75-0,80 mm)

LW &/ MT4/ 2900 95-R03-5505

Ducelher or
Lucas tvpe DLE.5.4A
{S¢reened) Part No. 40753

o, 1 4-.016 in. (0,35-0,40 mm}

TDC when using 91-%93
octane foel

i* ATDC when using B3
octane fuel

1,342

Lucas type 3C.10

Screened Lype Champion
RSN 101 or RSN 12Y

LV6E/MT4/2520-99-803-6518

0.029-0.032 im. {0,75-0,80
mim }

Full pressure

Ganze pump intake filter in
SUmp

Full-flow filter, AC 1ype:
Element: AC type 72

Ciear 1ype, camshaft operated

50-60 Ib. /5q. in. 1!541h3.€
em at 30m.p.h.(30k.p.h.)
intopgear withenginewarm

20 Ib./5q, in. (1,4 kg/em?’)




Conling sysiem
Type

Radiator
Fan .,

Cireulation

Cooling confral

Capacity

Fueel sysiem
Fuel pump |,

Carbureiter

Carburetier jels

Pressurised, Wb, /5q. in., semi-
sepled with expansion borile

Fin and iube iype

B-bladed, bell deiven from
crankshaft

By centrifugal mpeller ivpe
coolani pump

By thermosial, Siarl 1o open
ot 138°-167"F. {70-75°C.},
Fullyopenat 187°F. (R6"C.)

144 Imperial pints (8,1 litres)

AC mechanical with sedi-
et bowl
Down-draught tvpe, Zenith

61V

Main jei : S L
Pump jet i1 . 63
Slow runmning jet . Gl
Enrichment jet o 195
Meedle valve . 1,75
Ventilation screw for

choke 3.0

Air cleane AL oil bath type 'A'ilh-j-ﬂlﬂt'al
centrifugal pre-cleaner
Filier Sediment bowl type
Clutch
Type Single dry plate 94 in. (240 mm)
diameter and diaphragm
pressure spring, Borg and
; Beck
Operation . Hydraulic
Main gearbox
Type Helical constant mesh, with
syncromesh on all Forward
speeds
Main gearbox ratios Reverse gear straight spur
1ype
T :
Third i
Second 212
Firm .. 16K 1
Reverie 4.00:1




Transfer gearbox
Type

Front-wheel drive ..

Transfer gearhox ralios

Twao-speed reduction on main
gearbox owiput

Twofour wheel drive conirol
om iransfer gearbox oulpiit

High tram=lcr 1411 &
| v iransfer 34kl
Front nxle
Differential Spiral bevel; fuolly foating
shafts
Front wheel drive .. Enclosed universal joines
Ratio . 4,71
Rear axle
Type Hypoid; Tully-Moating shafis
Ratio 4.7:1

Oreerall ratio including Mnal drive

Top
TFhird
Second
First .
Heverse

High rramgier { v eranefer
54| IRE
B.05:| (L H |
12k | o N
19 HA: &0,7:1
21.60] 44,51

PR

Change speeds for all the above ratios. Sec para, 52,

15




Fronl hrake—
Type

Total braking arca ol linings
Hroke drum diamaeder

Rear bruke —
Type

Total braking aren of linings
Brake devm diameter

Hand brake—
Typae

Total braking aren of linings
Drum dinmeter

Steering ire-chreulating ball 1ype)

Type )
Liesr ptio—varinble

Dinmeter of steering wheel
Eronl wheel 1oe-in

Camber angle

Liestor angle

Swivel pin inchination
Steering wheel [ree movemen|

Suspension
Road springs )
Hydraulic dampers

Ebectrical equipment, 12 voll models

5}'5“‘1‘“
Battery—
Type
Yiliage
Capacily |
Allernator |
Conirol boy
Starier L :
Fuse hox—on  steering  column
shrowd . . p

14

Carling  hydreulic by 1w
leading shioes

Q5 s, i (613 cm ')

1T, (2794 mm)

Crirling bydraulic by leading
and irailimg sles

Y5 sg. in, (B3 em’)

b in. (2794 mm )

Mechanical on transfer box
outpul shati. Leading and
trailing shises

32 s . {193,5 em')

Win. (228 mimj

Hurmin re-circulating hall
Stradght ahead 15.68:0
Full lock 23.8:1
17 b, (431 mim)

iy im {1224 mm)

14"

]F

?ll

§ im, {1f mm

Serni-elliptic leaf

Telescopic, non-adjusiable
Mlake: Woodhead-Monroe:
fromt and rear

12 woll negative earth

Lucas THY

12 wall

51 a.h.

Lucas 16ACK

Inegral with alternator
Lucas M41306G

15 amp. cariridge ivpe. Lucas
a6l



Elecirical tquipmml 24 vl maoalels

Sysiem i o 24 wolt negative earth with
reciified AC generiling
syslem

Batteries for— ¥ehiche Radin Station

Type Luscas CH3T Cidham HDGOQH] 145

Volisge 24 vt 2 % 12 wall in Mvolt 2 x [2volin
series SCriEs

Capacily 44 a.h, T o,

Cheneraior Mo, Mk 2. FV546125

Cenerator panel No. 9 Mk 3, FV546128

Shunt box CAN 4663

Fast fuse B50-150A (tested 100 300 Y
peak) 200 RMS

Capacitors 7727 FLM/TA 18 mid 200 ¥
B, Wkg (ad 70°C

Sgarier S .. CAY wype SCAS 150
Fuses-—on hmcrmg ur:lumn shrowd 25 amp. cariridge iype, Lucas
Lamps, 12 voli models 6F)
PrINTIA Make oo Type) Finlivge b uitorgs
Headligh s iveriscal |J'||'ib Luias M, 6T 12 4418
‘51|ki|gh|s ! Lugas ™o, 123 (I T
Siopdtail lights X | Rucas Mo, 150 12 a2l
lmseramens panel lighia Lucas Mo, 917 12 12 MES
Warning lights inapeedo | Lucas Mo, %57 12 13 MES,
Warning lighis, farnlighi
and iratker Luras Mo, 281 12 z
Warming light, |!r|.||||||| Licas Mo, 2¥] 12 2
Loy light Lucas M, 221 12 T
Tuenfighis Lucas ho, 162 i2 2
Mumber hght Lucas Mo, S0 12 &
Warning lght, hrake fuslure. | Lucas M. 2680 12 1.5
Warring light, hazrard Helln 12 F|

lLamps, 24 voli models

Prasinim Slnke and Type| Volinge Warrage
Headlights (verrical dip) Lucas N, J&8 24 150 dowilsle [ilamen)
Sidelights Lucas Mo, 149 24 s
Siarp S tald lighis Licas Mo, 137 24 Phviubile ftll.mml_l 7380
Instrument panel Nghis Lucas Mo, G5 24 2o AES.
Warning Ilthl: in speedo Lucas M, 650 M 2HMES
Convay lighi i Lucax Mo, (49 24 s
Turilights I L ucas Mo, 133 k| il
Sumber light Lucas Mo, IIV | ]
Warning lighis, rarnlighi

and tracker Lucaos Mo, XRE 14 1
Warnimg ligh, Jgnumn. Lucos Mo, XRE e 3
Warnlag lighs, hasand Heldla % M i
Warning Hght, brake Tailure | Lucas Mo, GHE R [ |

e —

)
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SECTION 1l

Operation
CHAPTER 1

CONTROLS

Controls
15. The controls and instrumenis are illusirased al Fig. 9.

Pedals

16, Pendant tvpe accelerator, footbrake and cluich with hydraulic
brake and clutch operation,

Fig, & Gear change bevers

A—¥ain gear change lever, hlack knok
B—Foisr-wheet drive condral, sellpe knob
C—Transfer gear lever, red knoh

Main gear change lever—black knob A
17. The gears are selected by means of the centrally-placed gear
lever, Ciear positions are marked on the knob, To engage reverse,
press lever to the left against spring pressure.

Synchro-mezsh is provided on all forward gears.
See paras. 51oand 52 Tor pear changing insiructions,

Transfer gear lever—red knoh
18, The transfer gear lever has three positions:

{1} ‘High" range position, fully forward. In this position the
main gear lever will select the gear ratios giving normal road
apecds.

(2) ‘Meutral’ mid-way position. Ussed when driving power iake-
of f equipment.

1%




(3} Low” range positbon, Tully rearwards, When in ihis position
the low ringe of gears will be selected by the main gear lever

See para. 531 for instructions on ihe use of the ransfer box.

Four-wheel drive conirol—yellow knob B
19, When in "High® transfet ratio, the vehicle may be operated in
twiswhieel of [our-wheel drive as required
The four-wheel drive control has two positions;
(1) Disengaged. In this position the conerol s fully wp,
{2} Engaged. Control pushed fully down.
The operation is described in para, 55,

Cieiir changing procedures, together with illustrations of gear
lever positioms under vanous driving conditions will be found on

the following pages,

Huand brake

. Protrudes through the front of the seal box. To release the
brake, pull back slightly, depreéss the button in the top of the hand
grip and push forward as far as possible; (o apply the brakes, pull
the lever up and back.

Fig. 7 Hand Brake
A=Hand hrake lever

Hand throiile control, 24 volt models

11, The hand throttle control, which is the guoadrant type is
l:nnul;md below the instrument panel attached to the lower dash
prinet.

The quadrant has a number of noiches for the operating lever,
The notch to the extreme bef is Tor use when the hand throitle is not
required. In order to bring the hand throttle o operation move
the lever to the right inio one of the remaining notches.

i



Fig. & Hamd throitle conirol
A-—Hand throtlle contial

Ignition and siarter swilch
22. The ignition switch has four positions:
{1} Key upright; switch off,
{23 First position 1o right; ignition "ON",
(3] Continuing 1o turn to the mght, againsl spring pressure,
operates starter,

{4) Turned to lefi from the upright position permits l:_he use of
auxiliary equipment, if fitted, without the ignition being
switched on

21
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Fig. 1 Egnitien swich amil cold stard contrel

A —lpmition and darler switch
B—Codd wan coatrol

Cold start control

23, The cold start control is incorporated in the steering column

shroud adjacent to the ignition and steering column lock switch. )
Sec para. 46 for operation,

Light swilch, f-way
24, Situated on the auxiliary panel in the centre of the dash. Also
fitted to the panel is an indicator plate showing the switch
positions. At lefi-hand side on R.H.D). models, right-hand side on
L.H.I}. models.
Stop and turnlights are on at all switch positions except when
turned to right, i.e. when convoy lights are on.
Turn switch to right:
First position—convoy light,
Second position—side and convoy lights.
Turn switch 1o lefi:
First position—iail and number lights.
Second position—side, (ail and number lights.
Third position—head, side, tail and pumber lights.

|

Fig, 11 Light swiich, deway
A —Light switch, t-way

u )



Insirumeni panel lighi swilch

18,  The switch has iwo positions and |+ only operative with the
side lamps on,

{1y Switch in wpper position: light ofl,
{2} Swiich in down position: light on.

Fig. 12 Fanel wwicches amid Resier copinoks

A insirumeni panel Bght swigch
B—'Windscreen wiper “sashar switch
C—Heater swinch

D—Heater comirals

Windscreen wiper swilch and screenwnsh

26. The switch has three positions and is only operative with the
igmithon switched on,

(1} Rotare the switch clockwise 10 aperale wipers,

{2) To wash the windscreen, press in wiper switch knob and
hold until sufficient water is on the windsereen. This can be
done with the wiper switch on or off

Heaier switch and confrals

27, The switch has three positions:
(1} Switch in upper position: heater Tan ol
{2) Switch in central position: heater fan operatng at low speed.
(1) Switch in down position: heater fan operfing at full speed.

The fresh air heating system relies on the two speed heater fan
being operative, as described above, before air can be drawn into
the vehicle theough the heater umit,

3
25




The controls are positioned at the end of the instrument panel
adjacent 10 the driver and consists of fwo levers which operate
vertically 1o control air distribution and (emperature. The tempera:
tere control lever, knob coloured red and blue, contrals the
temperature of the air emitted from the heater unit. Move in blue
direction b decrease temperaiure and red direcnon [0 IRCrEase
heat, The distribution control lever, knob with black arrows on §
white nackground, controls the direction of air flow, Lever fully
up, all air is directed on to the screen through the demister vents
Lever mid-way position, air is directed 1o the foot level vents and to
the screen. Lever Pully down, air is directed to the Toot level vents
alihough a certain amount will continue to pass through the
demisier vers

Fig: 13 Hewdlight dipper swiich
A= Headlight dipper awitch

Hendlight dipper switch combining turnlights, horn and headlight
fasher

2. The switch is attached 1o the steering column, Movement of
the steering wheel automatically cancels the turnlights alter opera-
tion. The switch has sisn positions:

(1) Switch in central position: dipped headlighis.
{27 Push switch fully lorward: headlights on main beam.

(3 Lift fully upwards: headlamps flash. The headlamps can be
Mashed at any time ircespective of other switch positions.

{4} Press dipper switch knob inwards 1o operae horn,
(5 Move switch anti-clockwise 1o indicate a lefi-hand turn,

(%) Move switch clockwise o indicate o righi-hand turn.
Zip



Fig. 14 Hendlight infra-red smitch smd havord warning Gighi switch

A—Harard warning light swich B—nira-red yepch

Heudlght infra-red switch

29,  The headlight infra-red switch when operated extinguishes all
vehicle lights, except the headlights irrespective of the position of
the g-way lighting switch, The sysiem is designed 1o be used In con-
juncrion with shields fired over the headlights and requires the use
of special goggles which are worn: by the vehiche operator

Huard wurning lighi
30. When the hazard warning light switch button is pushed in the
button will automatically extend out to the on position and all four
turn lamps will operate simulianeowsly, The red warning hghts in
the switch will flash in conjunction with the exterior turn lights,
To cancel the harard warning lights, push i the switch bution
when it will remain in the of f position.
Lse the hazard warning system o warn following or oncoming
triffic of any hagrd, that is, breakdown on Tas) road, or an
accident to your ownoor other vehicles,

®HITE 0w early models the hazard warning swiich ballon i locaied on the ke
panel S jicent 10 the infrs-red vaitch,

Inspeciion lghi sockei
3. In the bottom lefi-hand corner of the insirument panel are a
pair of mepection lght sockets; the black socker 15 earthed.

Fig. 1% Inspecibom light seckeis
A—lespection Mgkl sockers

T




Fuel change-over tap amd swiich

32, The combined fuel change-over 1ap and switch is located on
the heel-board berween the cenire and rght-hand seat, Turn lever
to left for L.H. 1ank and right for R.H. ank; movemem of the
control also switches on the fuel level 1ank unit for the particular
tank in use and so indicates on the fuel level gange the amoun) of
fuel in enther tank according o the position of the control,

Fig, 16 Fuel chamge-nver tnp amd swiich
Bonnei
33, The bonnet 1op panegl is secured by twi patl-on 1ype catches,
one at each side. _ -
To open bonnet, release catches and raise until it is held open by

the support siay, To close, release supporl siay, lower and secure
ihe bonnel with the carches ai either side.

Fig. 17 Bonmel catches

INSTRUMENTS

Ammeters, 24 voli models
M, Situaied below the auxiliary switch panel are two ammeters,
The ammeiers are ideniified by labels marked *VEHICLE' and
"AUNT respectively. They are graduated 100 — 50— 0— 20— 100 and
indicaie ihe charge or discharge rates.

28



Fig, 18 Ampmeders, 24 vall models

A —Wehicle ammeter B Auxihary nmimseier

Waler lemperaiure pavge

A8, The water temperaiure gauge in the muliiple panel indicates
the engine working temperatuce, Under normal running conditions
the needle should register round about 75% (o 807, I the needle
reaches the red band V" mark, immediaiely siop the engine and
investigare the cause of the lemperaiure rise

Fuel level gauge

36, The Duel level gauge, in the multiple panel, only operates with
ithe igmitton ‘on’. This gauge is nod a8 precesion insirument and
cannot be used 1o derive fuel consumption fgures. The design ol
ihe Mael level gauge on 12 voli models, ensures that the needle does
nof Mucivate, bul there = a Gme fag of a lew seconds before I
regisiers afier the ignition has been switched on

Fig. 19 Cranges
& W alEs IEMpETAIUTE EALEE H— Fuoed Bevel gatge
C—On] emperaiure gaiegs
M




CHl temperalure gauge .
37. The oil temperature gauge in the mulliple panel pives a
continuous indication of the temperature; and :s monitored by a
irunsmitier in the engine sump which has a range of 30°C 1o 120°C.
The oil temperature should never exceed %0°C., a red band on
the gauge indicates the danger mark. The engine must be switched
ol and the ol allowed to cool down if this lemperature is reached
under working conditions,

Fig. 10 Speddime ey
A—hpeedometer B—Trip resel baillon

Speedometer
I8, A speedometer is situated to the left of the multiple gauge, it
indicates the speed of the vehicle and also shows total mileage.

A trip mileage indicator is incorporated and the irip reset buiton
is fitted 1o the instrument panel berween the speedomerer and
multiple gauge panel.

Charging warning light

3. The red warning light adjacent 10 the moliiple gauge glows
when the generator fails to charge or the generator charging rate is
fow, It will glow when the ignition is switched on and the engine is
stationary or running slowly and will go oul when the enging speed
rises,

)il pressore warning light

40, The green light, ai the lefi-hand botiom of the speedomeier,
glows when the engine oil pressure drops below a safe figure. It will
light up when the engine is stationary and Fade out when the engine
starts and the oil pressure builds up io normal, See para. 87 for
further details,
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Hewdlight main beam warning light

41,  The small blue light ai the bottom centre of the speedometer
glowys when the main headlight beams are in use; its purpose is 1o
remind the driver to switch off or dip the headlights on entering a
brighely-1ir area,

Cold stari warning lighi

41, The amber light at the right-hand botem of the speedometer
glows when the cold stari contral is "out”, this is to remind the
driver 1o push in the control, See para, 50,

Frg. 31 Warning lighis

A UCharging warning lighi
B—ihil pressare warning lighi
C—Maoin beam warning lph
D—Cold atarn waening lgght

Tarnlight warning light
43, When the turnlights are functioning correctly the green wam-
ing light will flash in conjunciion with the selecied set of turn highis.
In additzon the Masher unit is audible while the lighis are Nashing,
Should either a froni or rear turn lamp fail, the other lemp will
continue to operate but lamp failure will be indicated by the rapid
flashing of the warning light and 1he Nasher unit will ot be heard,
The trailer flasher warning light, adjacent 1o the multiple gauge,
operates as detailed above when o trailer is connected via the
MNATO socker 10 the vehicle,

Dual brake sysiem warnming light

44,  The red warning light in the brake syitem check button should
glow when the button is depressed with the ignition switched on,
This ensures that the warning light bulb i= operating satisfactonly,
The system can be checked at any time in this manner providing the
ignition i3 on, The warning Hght will go oul when the botion s
released,
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MEFTE. The warping light will ghes praos o svareing ihke engine due 1 liss ol
vacwim [rom the strve il Bl wall RO OUEL BN TR B VAL 1 restored aiec
Engene startimg

The sudden appearance of the warning light durning normal
runiming conditions indicates o fault in the hydraulic components,
i.e. @ loss of Muid from elther the front or rear system, or a loss of
vacuum from the brake servo unit, The vehicle should be stopped
and the cause investigated.

:

Fig. 22 Thwal brake sysiem warning light and check bulbon
A—Warning lighi H—_Check buttisn

1



CHAFPTER 2

OPERATING INSTRUCTIONS
BEFORE STARTING THE ENGINE

45. Before attempling 1o start the engine, read the following noies
concerning the cold start control and aceelerator,

Cold start comiral
46. The control &8 mounted on the sicering column shroud
addjacent to the ignition and starter switch.

It is Fully progressive and it i3 only necessary to pull it ool sulli-
ciently toostar the enging (an amber warning hght will glow while
the contral is outl,

By turning the control in & clockwise motion it can be locked in
any pasition.

When the engine has started, the control must be returned 1o 1he
normal position as soon as possible, consistent with eviesn runming,
whten the warning light will be extinguished.

Acceleralor

47, The carburetier is fitted with an accelerator pump, so that
when the accelerator 1s fully depressed, an exira rich mixiure is
provided to assist acceleration, As 1his is not required when staring
the engine, excepl under abnormal starting  conditions, 1he
aeceleraior must not be touched when starting with a cold engine.

It may assist starting 8 hot engine if the accelerator is depressed
hall-way and then released as soon as the engine fires.

Mever pump the accelenitor pedal under any circumstances.

STARTING THE ENGINE
48. To stan the engine adopt one of the methods detailed beiow.
{11  Ensure that the main gear lever is in the newiral position and
that ihe transfer box lever isin high ratio podition, i,e, right
forward,
(2) Start the engine as follows:
{a) Engine cold,
(1) Pull the mixture control out as necessary.

{ii) Keep the fool clear of the acceleraior,

{iii) Switch on the ignitien, check thar the green oil
pressure warning light and the red charging warning
light both glow,

(v Continue (0 (UrA against spring pressure, siaricr
motor will operate, the engine should start after a
urm or two, Release the key immediately the engine
lires.
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(b} Enging warm or hoi.

(1) Ensure that the mixture control 1a right in,

{ii] Depress the accelerator half-way,

{iii} Switch on the ignition, check that the green oil
pressure warning light and the red charging warning
lighi b glow .

{iv] Operate the starier moior.

(v] Helease the ignition key, removes the foon from the
accelermtor as soon as the engine fires,

MOTE. Should the engine Fail o star &ler twa or three semprs,
invesiigate amd correct 1he @use before the batlery & run down Biedod-

lessly,

WHEN THE ENGINE STARTS
48, The following points should be noted when the ENEIne staris;

(1) The cold start control must be returned 1o the normal posi-
tion as =pon as possible, consistent with even running,

i2) A glow from the ‘amber warning light” on the instrument
panel will indicate that the conirol has been left oot -
vertently and muost be pushed in at once.

(1) Do not race the engine, drive away st moderare speed
immediately after starting, so stmulating lobrication of the
cylinder walls as the engine warms up,

i4) Check that the green (oil) and the red {charging) warning
lights go out. Sec paras. 87 and 39,

Warning lights

50, Like all mechanical devices, the cold start conirol warning
system 15 not completely foolproof and the responsibility Tor pukh-
ing in the control rests with the driver, especially as the warming
light may not glow due (o lamp failure, Suspected lamp failure may
be confirmed by pulling out the cold start control momentarily
when the engine is hot, when the lamp should be illuminaied.

To guard against lamp failure in the oll pressure and the charging
warning lights, a check should be made that the lamps glow each
time the ignition is switched on.

MOVING OFF

51. Siart the engine as derailed in para. 48 and select the appro-
prigte gear. The latter will be dependent upon the type of tercain 1o
be negotiaterd. See paras, 52, 53, 54 and 35,
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After observing the prévious paragraphs, proceed as Tollows:

(1) Depressihe cluch pedal fully and engage ficst gear. Increase
the engine ;J:rcnd slightly, release the himd brake lever and
gradually release the cluich pedal. As the engine begins (o
inke the load, increase the engine speed,

{2} Accelerate the engine sufficienily to enable the next higher
gear to be engaged withoul overdoading the engine, See
pars; 52.

GEAR-CHANGING PROCEDURE

51. The Land-Rover gearbox may be regarded as having fen gear
rafios, that is eighl forward speeds and (wo reverse.

For convenience in use these gears are evenly divided inio fwo
groups, termed “low” range and ‘high” range.

Low' range consists of lTour low forward gears, plus a low
[EVETSE EEir.

'High' range consists of four normal gear ratios, plus a normal
FEVETSE REilr.

The two ranges may be used progressively when changing up, il
conditions demand.

Czear levers
; ;l‘hwﬂ gear levers are provided o control the gesrbox, these
eing:

(1} Themain gear lever, fitted with a black knob. This 1s used
the normal way, and will engage the five gears within the
range selected by the transfer lever,

{2) The transfer gear lever is fitted with a red knob and is used
to select the high ar low range of gears; it also has a neutral
(mid-way} position.

(3} The four-wheel drive control lever, fitted with a vellow knob
and used 1o select two- or four-wheel drive. The use of this
control i3 explained later,

Until experience is gained under differing operating conditions,

the following speeds may be used as a puide when changing gear:

High ratio Low ratio
First to second . | .. o 5-EBm.p.h. Within iwo or three
(8-13 k.p.h.) vehicle lengths of
sEAriing
second 1o third - -+ i m.p.h, 6om.p.h.
(25 k.p.he) (10 k.p.h.)
Third toop .. e . 2025 m.p.h. 10 m.p.h.
[32-40 k.p.h.} (16 k.p.h.)
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U'se of gear ranges

5Y. When selecting the low range of gears with the transier gear
lever, the gearbox will automatically engage Tour-wheel drive at ihe
sEme time.

Therefore, when using the low gear range, the vehicle auln-
maibcally provides maximum rraction with maximum torgue.

When using the high range of gears under nocmal conditions, the
drive is 1o the rear wheels only.

Should the operator encounter condilions calling for Tour-wheel
drive in the high gear ranges {for example, oe or mud on the road)
then this may be obfained immediately, by operating the [our-
wheel drive control,

As an example of how the full progressive range of (he geirkox
may be used, consider a vehicle which i5 beavily laden or towing a
heavy iraiber, and which is required 1o pull away from e standing
stilrt, up & sicep gradieni.

With the iransfer gear lever in the low range position, the vehicle
will pull away m first gear, and 1he gear changes for 1he first Tour
gears can be made in the normal way, with the main geir lever.

When road conditions are suitable for the high gear range, they
llmlxly be brought into operation withoul stopping the vehicle as
@l lwes:

Depress the cluich pedal, select the high range with the iransfer
gear lever and move the main gear lever into the second or third
geir position, depending on road conditions. Release the cluich
pedal and confinue to change up in the normal way.

This operation cin be carried oul smoothly and quickly alier &
little practice.

Hy making use of the full range of the gearbox in this manner,
the clurch life will nor be shortened by having 1o compensate Tor the
selection of an unsuitable gear ratio.

Transfer gear changing

54, Changing from high {lever fully forwiard) o low {lever Tully
back) transfer ratio should only be attempted when the vehicke is
stationary. The engine may be left ranning, but the main gear lever
musi be in the neuirsl position, Depress the cluich pedal and pull
the transfer lever right back; release the clutch, Should there be any
hesitation in the gear engaging, do not Torce the lever. With the
engine running, engage a gear with the main gear lever and let in the
clutch momenrarily; then return the main gear lever to neutral and
iry the transfer control again.
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Changing fromm “hew” 1o “high” sreosfer ratio may by accom-
plished @1 any time, regardless of vehicle speed. Release ihe
accelermior pedal, depress the clutch pedal and push the yransfer
box bever right forward, pausing slightly in the peairal positong le
i the clutch.

Four-wheel drive coniiel
65 Push lever down o engage lodir-wheel dove when m lagh
Iransfer,

Froni wheel drive in high transfer con be engaged a0 any time,
irrespective of road speed,

Huowever, i order to preveni excessive iyre wear, o is sirongly
recommended thar 30 m.p.h, (50 k.p.h.) should not be exceeded
when using four-wheel drive in high transfer, and also that a return
i iwo-wheel drive be made as soon as road conditigns permii

I order 1o regaim pwo-wheel drove, stop the velncle, move ihe
trnsler bever o the “low” position then back 1o ihe *high” postion,
From wheel drive will be automarically disengaged, and the yellow
comeol ever will returm 1o the dsengaged position.

Gieneral
Sh,  Before moving off in the vehicle afier i1 has been parked for
SO Lime, it 15 8 wise precaution (o check thar fromt wheel drive
has not been engaped.

The following chart showing variows, work conditions alongside

the recommended gearbox setting will be foumd wseful il the
iperatar has become conversant with the gearbox,
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57. Chari showing vartous work conditions alongside the recommended gearbox setting,
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PARKING THE VEHICLE

SB. Stop the vehicle and apply the hand brake. If the vehicle is
standing on a gradiem i is advisable 1o engage [irst gear al (he
gearbox,

STATIONARY RLIMNNING

. When ithe enging 15 operated for stationary running, see
paras, 93 and 94,

CHAPTER 3
SPECIAL INSTRUCTIONS

RUNKING-IN PERIGD

6, Frogressive running-in of a new wvehicle is of the wrmost
imporiance and bps-a direct bearing on durability and smooth
runming theoughout is life.

The manoimg-inoperiod b 500 miles (750 km), during which lime
3540 mopoh, (5565 kopoho)in high transfer rathe top gear should
nat be exceeded. The engine must not be allowed 1o labour a1 any
time angd Tufl wse should be made of the indirect gears to ensure (o)
full throttle s not used even to achicve 40 m.p.h. (685 k.p.h.). If
the vehicle is used in low transfer ratio when new, 15 m.p.h,
(24 k.pho )b should mot be exceeded in top gear. Cormesponding
muximum speeds should be dsed in the lower gears

Thereafter, maximum speeds may be increased gradually, but the
vehicle should not be driven a1 prolonged high speeds until it has
dome 1000 miles (1,500 km).

ﬁ!'.*rﬂ race the engine when cold a1 any 1ime during the life of the
velcle.

MAXIMUM SPEEDS IN ALL GEARS AT 4,100 B.P.M.

hl. M.P.H. M.P.H.
Ciear High transfer Low transfer

Tap ., . . . . 6 25

Third . . i . . . 45 I8

Second h i i e a0 12

Firsr . - .. . 21 B

Reverse ; 5 2 24 1

FROST PRECALTIONS

62. In cold weather, when the temperaiure may drop to or below
freering roine, precautions must be taken 1o prevent freezing of the
coolant i the cooling system.
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As @ thesmosiat is [ined i the sysrem, 1 is possible for 1he
racdiator block 1o Freeee in cold weather even though the engine
runming iemperaiure is guite high.

63, In cold weather, unbess the velicle s kept in a well-heated
garage of anti-freeze soluton has been wsed, the cooling system
st be compleigly drained. Alier the coolient has drained out, it is
well to run the engineg al a fast idling speed for not maore than halfa
minuie, so as t dry oul any coolani that may heve been retained in
the bottom of the jackering,

For draiming instructions sé¢ para, 04,

Precautions concerning the batlery will be found in Chapter 13
for 12 vol models and Chapter 14 for 24 voll models.

TOWED EQUIPMENT

b4, Before commencing 10 tow, the driver of the towing veh.cle
and the officer in charge must refer to the User Handbook/
Servicing Schedule of the towed equipment or plant in order 1o
famifiarise themselves with:

(11 Special checks that may be reguired before starting ond
during the journey

2} Types of lubricani required Tor road wheel bearings, etc.,
and method of application

{3) Speed restriction and bridge classification Imposed by the
pature of the towed equipment or plani.

WOTE —Whei & vehicle dows wn eguspment ar pland, eacepd m the case of o
stangdard  tradn  where the dual elassifeation s ousmally  piven, ke
chapification l the train shoubd normally b taken g8 the som al the
separaie vlassification ol ihe prime mavée amd the Tosed equipmeny o
lan

FIRE ANI} SAFETY PRECALUTIONS

65, One fire extinguisher iz provided with each vehicle, This s
mounted veriieally on the left-hand 1oe box below the fucia pancl,

To operate proceed as follows:

{13 Free the extinguisher from the spring ¢lip with a sharp pull
and lift it oul af the sapport cup.

{2) Hold in one hand and point the nozzle in the base of the
container towards the base of 1he fire.

{31 With the other hand give the handle a half-turn to unlock it
from the body and pull the handle outwards in an ordinary
pumping cycle until the fire s oul.

MOTE—The pump has @ double action &nd will operme on the firdd
upwards uroke
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{4y If the fire is extinguished before the liguid contem of the
unil is exhausted, the handle can be relocked in position and
the extinguisher used again, It must, however, be
replenished a5 soon gs possible,

TRANSMISSION "WIND UP’

6.  Transmission wind up' can ocour under one or acombination
of the lollowing conditions:

{1} Prolonged use in Tour-wheel drive under normal rozd
comditions.

12} A badly worn Lyre in & set.
{3} A combination of different 1yre sises,

A characteristic of transmission ‘wind up® is the increasing
difficulty in turning the steering wheel coupled with a rhythmical
kick-hack of the steering wheel during lurning.

This condition cian be overcome by

(1] Selecting two-wheel drive and allowing 1he transmission 1o
unwind, preferably on wel grass or mud (o enable the wheets
i spin,

i2) Jacking up the axle on which the tyres with the smaller
circumferance are rjltgd io allow the raised wheels 10 3pin
and free the transmission,

USE OF JACKS

67, When lifting the vehicle, place the jack under the road spring
{below the axle casing) or below the chassis rear cross-membser,
ensuring thar the wheels remaining on the ground are scoiched, or
alternatively apply the hand brake and af the same time engage
four-wheel drive, This action ensures that the transmission hand
brake iz operative on the three remaining road wheels.

FORDING

068, Fording depth is given beliw:
Maximum depth pnprepared . . . . . Min,
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TOWING EQUIPMENT

Lifting wnd towing rings

69, Lifting and 1owing rings are imcorparated front and rear, one
an each side of the front bumper adjacent (o the bumpereties. The
rear lifting and fowing rings are incorporaled inside the rear
humpergiies.

Flg. 27 Lifikng snd owing fing. from iMustraied
A—Lifting and fowing Ting

Rouaiing towing hook
7. This is a heavy duty towing hook and is attached 10 the rear of
the chassis frame.

E626

Fig. TH Raimting iowimg haok
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Bumpereiles
T1.  Bumperettes are fitted 1o the from and rear

Flg. 1% Bumpereitis, feomt flmstruied
A—Fronl bumperene

'S AND DON'TS

T2. Do keep radiator filled with sofi water,

Do maintain recommended pressures in tyres, including the Spire
wheel,

Do ensure bonnet panel is lastened before driving away,

Don’t keep your foot on the cluich pedal longer than is
necessary. 11 will avoid unnecessary wear.

Don't agitate the accelerator pedal when starting the engine.



SECTION [

User Servicing and
Adjustments

GOOD SERVICIMNG 15 EsSENTIAL FOR
SUCCESSFUL FORDMMNG

CHAPTER 1
THE ENGINE

Descriplion
73, The four cyvlinder eénging has overhesd inket and exhausi
valves operaied by push rods and roller rappets.

74, The engine is built in unit construction with & dry single-plate
cluteh and the main and transfer gearboxes, the whole being carried
on [our flexible rubber mouniings.

5. The crankshaft is carried in three main bearings. At the front
of the crankshaft 15 a pulley which drives the coolant pump and
generator, while a spigot diameter at the rear, carries the Mywheel.

T6.  Aluminium alloy pistons with two compression rings, and one
slotied oil control ring are liated.

T7. The camshaft, driven from the crankshafl by o duplex rolier
chain, runs in five white meial steel-backed bearings. The chaim s
kept in adjusiment by a hydraulic teasioner,

78. The detachable *flat’ cvlinder head carries both the inlet and
exhaus) valves,

., A removable pressed steel sump carries the oil, which is
pressure fed by o gear type oil pump in the sumip driven (rom the
camshafl through skew-gearing, 1o the main and connecting rod
bearings and valve rocker shafis through a gallery pipe in the
evlinder block. The il is cleaned by means of a gauze strainer on
the pump intnke and an external full-flow filter.

8. An ofll cooler is fitted to maintain the correct running
temperature when the engine is run for long periods with the vehicle
stationary, See para, 9.
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B1. A thermostal is fitted in the coolant sysiem and the coolant is
circutated by means of an impeller type pump, driven by a *V' beli
from the crankshaft pulley. The belt tension is adjustable,

#2. The fuel supply is by a Zenith type 36 IV carburetier.

B3, lagnitlon 15 by cotl {screened on 24 voll models), 1he distrbuator
being mounted on an extension of (he oil pump driving shafi.
Auwtomatic advance and retard mechanism s filted, and, in
addition, hand-setting facilities are provided to give control over
the ignition setling wﬁm low guality Twel 15 used.,

B4. Om 12 volt models the sparking plugs are fitted with water-
prood covers, on 24 volt models they are fully sereened 1o prevent
radio interference,

ENGINE LUBRICATION
Ol level
B5. A conain amount of ol s oconsumed during the normal
aperation of the vehicle, the oil in the sump must be checked and
replenished daily, in addition 10 periodic oil changes,

Fig. 30 Emgime ail level dipsiick
A= Dapstick ar lefi-hand side of engine

The il level dipstick is on the lefi-hand side of the engine and is
accesdible when the bonnet panel is raised. The oil level dipstick
carries three marks: 111, 11 and 1 MIN, Under sormal dreumstances
the il level should not be allowed 1o fall below the minimum kevel
mark ‘I MIN', that i the lower line on the dipstick,. Howéver, when
using the Land-Rover on cross-couniry work in circumstances
which involve il being used a1 steep angles the oil should not be
allowed 1o fall below the intermediate mark ‘117, that is the low
tevel, This will obviate any danger of oil pump starvation when the
vehicle is facing downhill at o steep angle. The oil filler is on the
right-hand front corner of the engine.
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86 Tocheek the oil level, proceed s follows

Syand the vehicle on level ground and allow a few minutes for the
il to draim back into the sump from the valve gear, etc. Withdraw
the dipstick upwards, wipe it clean, pe-insert 1o its full depth and
remove a second time 1o take the reading, Add oil as necessary;
never Fill above the T mark.

(¥l pressure
87. The oil pressure warning light on the instrument panel will
glow when, for any reason, the pressure drops below  10-12
fb./sq. in. (0,708 kgsem?), It will light up when the engine is
siptionary and will go out when the engine has started and the odl
pressure has buill up 1o exceed this Ngure.
MOTE—The light may fcker when the engine is munning sl ifling speed, b
providing i Tades our immediaiely the engine |s spesded up. ke ol presause gan he
considered auisFoclory

Should the warning light appear af any time when the engine is
running above idling specd, stop the engine imnediately and
investigate the cause; usually it will be due 10 low ol level in the
sump, or occasionally, 1o a choked oil pump imtake filter,

S

Fig. M Engine samp dran plag

A—Dippin pleg ot vight-hend side of mpine

Engine oil changes
#8. To change the engine oil, proceed as follows:

Run the engine to warm up the oil, switch off the ignition and
remove the drain plug tn the right-hand side of the sump. Allow
time for the oil 10 drain away completely and replace the plug.

Refill with oil of the correct grade through the filler at the front
of the engine, the capacity is 11 Imperial pmrs{ﬁlilrﬁ:.Sﬁpara-M.

It is essential 10 add a further 14 pinis (0,85 litres) of engine o1l
when the full-flow filter element has been changed, 1o bring the oil
level up the 'I11" level mark on the dipstick.
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Odl filters. (To be carried out by o vehicle mechanicl
9. in addition to the gaure pump intake filter in the sump, the oil
15 Cleaned by means of a full-flow pressure filter mounted externally
an the engine.

The element of the full-flow filier should be renewed a1 regular
mlervaly, preferably an a routine oil change,

To renew the external filter element proceed as follows: Plagce oil
tray under the filter. Unscrew the boll in the hottom of the filter
container and remove the comainer complete with the flter
element, Remove and discard the used filter clement and large
rubber washer. Wash the container in kerosene. Place the new Flter
element in the container and reassemble the unit, using the mew
large rubber washer supplied with the element. Ensure that all the
sealing washers are in position and intact and that the container is
correctly located in the op cover,

Refill with correct grade of engine oil and run engine for five
minutes, then check for leaks. Check oil level and replenish if
NECessary

Fig. 32 Engine il filter

A—Large rubbier washer B—H Tiller element
C—Comcainer for oil filier

Engine top cover breather filier

M. The oil-wetted gauze filler fitted 1o 1he top rocker cover

breather should be cleaned at regular intervals in the following
manner:

(1) Remove the rubber hose from the filter,

(2} Remove the set bolt and sealing washer securing the breather
filter 1o the rocker cover and hift off the filier,
(3) Remove the 'O ring.
i



{4) Clean the unil thoroughly by swilling m kerosenc. Re-wel
the gauwze by dipping in lean engine oil and allowing 1o
dramn,

(50 Refit the unit to the top cover ensuring that the *0° ring and
sealing washer are i good order and correctly lited.

(6) Fully tighten the setf buolt,

Fig- 33 Engine pop cover breather filier

A—Top cover breather filies —Hubher hose
C—Y0" nng [3—%5¢i bof and enbing wasser

Crankcase emission contral, mon-relurn valve
91. A hose is connected between the op cover breather [ilter and
carbureiter adaptor via a non-return valve.

During engine running engine fumes which collect n the 1op
cover are vented through the non-return valve and into the
carburetter adaptor to be burnt with the fuel /air mixture.

The non-return valve should be cleaned at regular intervals in the
following manner:

{1} Remove the spring clip retaining the cover and remove the

COVET.
{21 Remove the diaphragm unit complete with orilice plunger.
{3} Remove the diaphragm spring.
{4) Clean orifices, control bodv and cover in Ethanol
imethylated spirits).
MOTE — The diaphtagm must nat be Cleaned wilh mebylsed spiriis

(%) Check all components for damage or deterioration, replace
A% Necessary.

i6) Reassemble by replacing the spring, locating it in the body.
Locate the diaphragm in the body and on 1o the spring.
Replace the cover and refil the spring clip. Ensure diaphragm
is seating correcily and that the cover (its evenly 1o the body.
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Fig: W Crankesse embaian conirol, pna-retimm vale

A—Huome H—S5piiing clip
C—Cover D—Diaphragm wnil
E—Haphragm spriing

Crankcuse emission control, flame irap
92. A hose is connected between the sealed crankcase oil filler
lube and the air cleaner to carburetier clbow via a Mame trap.
Fumes which collect in the lower crankcase pass through the flame
irap and into the carburetier intake o be burnt with the Fuel/air
minture,

The flame trap should be replaced at regular intervals.

Petach the rubber hoses from each side of the flame tra by
compressing the clips and withdraw the flame trap. Fit new Name
irap and replace hoses,

Fig. 35 Crosbcse emdssion conirel, fame irup
A—Hosex  B—Clips C—Flame irap

Checks
93, The following checks should be made:

1} Check the engine sump for oil leaks and the securing bolis
for tghiness.
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(2)
(3
4

(5)

L)

{7

()

(9

(1K)
(1)

Check the fromt cover Tor ofl leaks and the securing bolts for
tighiness,
Check the rocker cover for oil leaks and the Ffixings [o
fightmess.

Check Tor leaks ai the banjo bolis and the oil pipe cylinder
head o cvlinder block at the rear of the engine. Check the
bolts for tighiness.

WEFTE —Afer the haliy have been checked fog lightnes any lesks From the
joiets mentioned in this para. 1 —4) mest b reported,

{To be carried out by a vehicle mechanic)

Ensure thai the clamps and bobls securing the exhauwst
manifold are correctly positioned and tight, Also check the
nuts securing the front exhaust pipe 1o the manifold, the
ol exhaust pipe 1o the intermediate exhaost pipe {in front
of the rear lefi-hand wheel) and the intermediate exhaust
pipe to the silencer. Check the exhist pipe mountings (o the
chassis side members (in front of the rear axle and behind
the rear right-hand wheel).

{To be carried ouwl By o vehicle mechanic)

Check the nuts and bolis securing the inlet manilold Tor

tighiness. Also check the two nuis securing the carburetter
io the manifold for tightness,

Inspect the front engine mountings. The rubber bushes
should be Tree from oil or grease and the mounting bolts
tight.

Check the ol filter ndaptor Tor leaks, and the securing baotts
for tighiness. The joint washer should be renewed il neces-
sary, Ensure that the bolt at the bottom of the filter
container is tight and that there Is no oil leak from the large
rubber washer (Fig. 32).

Check the tension of the Tan and generator belis and adjust
if necessary. See para. 103,

Ensure that the engine sump drain plug s tight .

To be carried owd by o velicle mechanic)
Check cvlinder head bolis for tightness, See pari, 97,

Engine oil coosler
94, The oil cooler radiator is inserted in the engine oil system and
mounted just in front of the engine coolant radiator, see para, 99 a
gauge on the dash panel gives continuous indication of the oil
lemperalure.

The oil temperature should never exceed 90°C. and the engine
musi be switched off and the il allowed to cool down if this tem-
perature is reached under working conditions.
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Fig, W Emgime ol coolder

Chevks }
5. The following checks should be made
(1) Check all pipe connections for oil leaks at oil cooler, enginge
ol sump, oil filler adapior and thermometer pocke
(23 Check all conmeciions Tor Lightness, ]

i3 Check Tan beli for tension, See para, 103,

Houfine adjustments amid <ervicing

Fappel adjusiment (To be carried owt by o velicle mecharic)

Ba. 1i b5 most importan (hat tappet ¢learances be maintained at .
the correg ligure amd adjusiment is 1therefore provided on each

vilve rocker. 11 anything less than the correct clearance is used, o

fall in power output will follow, while greater clearance will mean

WSy TAppE s

Fig. 37 Fapped adjusimend
Y — Al jusling sirew B Lisckmud C—Feeler gaugs
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The correvt clearanee is 0, B0 o, (0,25 mm) Tor baah miel and
enhiisl  vildves, with  (he engine ciibwr cold or al runming
remperamnre. The cvlinder Firing order i< 1, 3,4, 2

Tor carey vl tappod adjustmend, priseed as oallirwe s

(6) Remowe the 1op recker cover

(2} Turn the engine wilh the stariipg honddle i ibe runmsing
direction wniil the valve receiving attention i fully apen and
ihen rolare the engine one cormmlete Turm, to bring the rappel
wm iy 1he back ol the cam.

(3 Check the tappet clearance with o Teeler pange: 17 ad)jus)-
ment is reguired, stacken the locknul and rotate the toppel
atljusting serew wntil the clearance = correct; re-tighten the
locknut, holding the adjusting screw 1o prevent il (irning.
Kecheck the clearance 1o ensure. thae i is-stall correct,

(4 Repear (or the other valves i arn,

Cylinder bead, 1o check tighiness

97. Tighrening rorque for securing bolis, ¥ in, U.NUE, &3 [b.sT,
(8,9 kg/m). & in U.NF. 18 Ib/T1. (2,4 kg/m). Engine hot,
Proceed as follows:

{1} Remove the Niller cap and remove the plug ot base of
radiator and drain the coolant Trom this point only,

{2} Lift bonnet panel cléar,

{3}  Remove the corburetter s imake pipe compleie,

{4) Disconnect: (hrotile relurn spring hinkage, at a hall joint;
mixture control cable, a1 clamp-bolt; hand throtle control,
@t ball joint; plug leads.

{5} Unscrew the dome nuis securing rocker cover and 1t the
cover clear.

{6) Tighten down the cyvlinder head bolis in the order indicated
in Fig. 38, The = in. U.NF. bolis including those 1hat
secure (he rocker shaft brackets must be pulled down 10 63
b, /Tr. (8,9 kg/m), & in. U.N.F, balts should be tighiened
i 1B Ib./Fi (2.4 kg/m). Engine hot,

T

Fig. M (rder of tighiening oy linido beraal Budiin
Lejm. boles to &% 1b. o1, (8% kigomid
&, bobis o 18 0040 (1,4 kgimi
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(71 Reverse removal procedure reneswing the top rocker cover
joint washer if there 15 any sign ol detersoraglon,

CHAPTER 2
THE COOLING SYSTEM

Ihesuripiion

. Coolani enters the pump through a pipe Trom the batiom ol
the radiaior, and s then Torced down inio the evlinder block. The
coolant circulates round the cylinder jackels in the block, Trom
where it rises 10 the cylinder head. Afrer circulation rownd 1he valve
ports in the cylinder hepd casiing, the greater pan of the coolani
puiasis 10 Phe Tromn ol the head and o0 inio the theemaostal housing.
If ithe thermosiat is open, it returns through the top hose 1o the
radiptor,

On 12 volt models twoe *Y" tvpe belis dnven from ithe crankshah
pulley drive the aliernator, waiter pump and Gan. On 24 voll models
ihere are three %" ivpe belis drven Urom the crankshafl pulley, two
driving the generator, the other driving a water pump and fan.

L

-

Hadiglor (iler

99, Access 1o the radiator fller s gamed by liftng the bonnet
panel.

The cooling system s pressurised and geesd care st be taken
when removing the radiator filler cap, especilly when the engine is
hot, 1o avoid steam which may be biown out with considerable
force,

When removing the filler cap, first turn i antl-clockwise ta the
stop and allow all pressure 1o escape, before pressing it down and
turning further in the same direction 1o B&ft i off.

Fig. 3% Radiwior fEler
54



When replacing the [iller cap il is important that it is tightened
down Tully, not jusi o the first stop, Failure (0 tighten the filler cap
properly may resull in waler boiling away rapidly, with possible
damage 1o the engine through overhcating,

The correct coolant bevel is one inch below the bottom. of the
filler neck; the total capacity of the svsiem 5 4% [mperial pinls
(8.1 liteesy,

The radiator incorporates an overflow pipe, ftted with o valve,
from the Tiller neck which serves as a steam escape and air inlet for
the sealed filler cap; it also prevenis over-filling of the system,

SOTE—Llse sl ) water whereser possibe; i1 the liwal waler supply is hard, raan or
distflled ssier vhowld be used,

Coolunl pump

100, The impeller type coolant pump 15 moonted on the front of
ihe cylinder block and iz belt driven. See para. 98,

Thisrmumsiu

101. The wax tvpe thermostan B fied above the coolant pump
casing, Ity purpose is 10 provide rapid warming up by causing the
eooclant o circulate only round the engine unfil a pre-determined
iempersiure |5 reached, when It opens 10 allow Tull circulation
through the radiator, The unit operates at 158°-187°F. (70%-865C.)

Checks
182, Check the following points:
{1} Examine the hose conpections, which should be free from
cracks or signs of perishing. Tighten the hose clips as
MECES5Ary.

{2} Examine the cylinder block core plugs Tor signs of leaks.
Renew if necessary.,

{3 Check the following connections for signs of leakage. Inlet
manifold 1o outler pipe; inlet elbow to thermostat; inlet pipe
1o conlani pump.

{4) Check connecilon between coolanl pump and thermoslal
housing. Check coolan! pump and 1thermostal housing for
signs of leakage,

(91 Check that 1he radistor drain plug and cylinder block drain
tap are Tully closed. See para. 104, Fig. 44 and 45,

(6) Ensure that the bohs securing the radiator block 1o the grille
panel are tight.

{73 Check that the bolis and nuts securing the fan ro the fan
pulley are fight.
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(h1 Check thal the bels secorimg the coslanl pump and he
thermustag housing o the cylinder block are tighi,

(9 Check ihe Gy beli teisism and adjost il necessary, See par
1113

{1 Check that the radiator hlock s mol damaged.

Routine adjusiments and servicing

Fan amd penerator bell sdjustment (e be corned out bea veliele
mecianic)

i3, As the Fan belts are of the "V iype, the drive s on the sides
ol the belis and is nod therefore necessary tocadjust them tightly and
so0 pul can excessive load on the coolant pump and generiiog
beirings; the tension is correcl when the belis can be depressed as
Follows:

12 amd 24 volt moddels

Fan belt -5 in. (811 mm}
24 wvosll molels

Cienerator bell Y250 in, (12-1% mm ) by thumb pressure between
the 1w pulleys,

i1y Fan belt gdiustment fooodard prenp), 12 vall modely

Fan Belr adjustment is by the allernator situated on the lefi-
hand side of the engine. See Fig. 4.

Fig. 40 Fan bell wd jesimeni icoslaml pampl, 12 voll models

A—Fak ] Busdis B—{Check al this poim & 10 76 (8 o 11 mm) masemenl
L —aAdjisting balr

T acdjuss
{a] Slacken the pivol bolis secunng the aliernaror o the
mounting bracket, slacken the adjusting bolt.
L



(1)

(b} Prvor the aliernator inwards or ouiwards as necessary
and adjust unnil the correct bel jensmon i obigined

ied Tighien adjustimg and piviv balis

Fan el adfusiemiend fooolant paimpl, 24 vl micddeds

Fan bell adjusimeni s by means of 4 jockey polley siiuated
on the lefi-hand side of the engine. See Fig, 41,

Fig. 41 Fan bell adjustment conlant pumph, 24 voll msidels
A—lockey pulley fixing bol B—Fockey palley ndjastmeni mud

To adjusi;
(2} Slacken the jockey pulley fixing boll
(b} Slacken the adjustment noi.

{c} Pivot the jockey pulley mwards or oniwards until the
correct tension is obtained.

{d} Tighten the jockey pulley fixing bl and adjustiment nult,

Greneraior beli adjusiment, 24 voli models

Cienerator bell adjustment 15 by means of an adjusimens
strit at the top of the generator. See Fig. 42,

To adjust:
{a} Slacken the two generator pivor bolis.
(b] Unserew the outer nut on the generator adjusiment sorun.

() Adjust by screwing or unscrewing the inner nut until the
correct tension has been obrained,
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Fig- 4 Gieneraior hell sdjusiment, 24 woll mdels
& —CpotT K107 B—Ad jusimenl sl " — i juder mut om adpusimment sioel

id) A steady pulley is fitted to the generator belis (o prevent
twist at fluctuating enging speeds. See Fig, 43 11 s
important ihat the steady pulley is not used 1
generalor bell adjusiment otherwise premature bearing
wear will aceur. T ai any time new generator helts are
fitted, the steady pulley should be set so that the helrs
are inside the grooves on the pulley. Then position the
unit 20 that the pulley ¢an just be turned by hand, but
does not distort the belts inany way,

Fig. 43 Generalor and Tan bell luyowl, 34 vobi models
A=Muix Tor generalor belt adjusimend
H—Pulley for generasor, iwin groove
C—Belts for generanon
D—{Chieck belt free movemenl &l il pount
E—%Sieady pulley for generalor belis, 1win givase
F—Crankshal pulley, three groove
Ci—Fulley for wales puamp, sangle grosve
H—=Pulley for pockey pulley, single groawe
J—Belr For an
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Draining and Flushing the cooling system

4. As g precaution agains corrosion, the cooling system-aliould
be dramed and flushed our at least twice 2 vear in the Tollowing
LN NET

MOTE—The coolmg systemy i3 pressorised and greor care musd e feker when
remiwire the rodretor iiler cap, especially when the eagime i Niol, 1o avold steam
whach may be Blown out sah comsiderahle force. Whes removing (e [ cag, Tirm
Turd A antl-closghwise i The siop gkl Sllow alb pressure (o escape, bedare pressing
derw i Butming Marther i the same divectism 1 BIT o afl

i
2}

(31

i4)

Kemove the radiatar filler cap.

Oipen the coolant drain plug @1 the boriom of the radiator
and the drain 1ap on the lefi-hand side of the evlinder block
af the froni.

When the coolant flow has ceased, insen a piece of wire in
the plug onfce and tap, to mike sure that a blockage has
nid been coused by rust or scale,

Place p hose inthe radiator filler neck and adjust the Mlow of
waler (o equil that draiming from the plug and tap.

Fig. 44 Radisior drain plug Fig. 4% Cylimder block draan iap
A—Desin phug w0 eighi-hand side A—UDiraim sap ai lefi-hand side of
Emging

(5

(6]

Run the engine for a short time to ensure thoroogh cleaming
of the whole sysiem,

Switch off the engine, remove the hosz, replace the plug and
close the tap, Refill the system with clean coolani 1o the
bodiom of the filler neck and replace the filler cag. The 1otal
capacity is 14% Imperial pines (8,1 litres).

MOTE = Lize soft water whierever possible: if the kocal water supply is hard,
riin of disilled warer should be ased,

Fun the engine until working temperatureis reached and 1op
up the coolant level as necessary,
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CHAPTER 3
FUEL SYSTEM

LS. The fuel system comprises two tanks, pipe lines, sediment
bowl, pump, carburetier and air cleaneér,

It is most important that the entire system be kept clean and free
from leaks

FUEL TAMNKS

Ueseription

6, Twin Fuel tanks are filted, they are both located under the
senl box.

_ The fuel filler caps are logated beneath the locker lids on each
side of the seat box, accessible alter the seat cushions are removed,
When the cap is removed, s felescopic tubg oy be drawn oul al
the tank neck and locked by a slight anticlockwise movement, to
facilitare Milling. Each tank capacity i= 10 Imperial gallons (4%
linres)

Fig. 46 Faurl Fdler, twin Tuel tanks
A—Teleycopic tube

Checks
7.  The following points on the fuel tank should be checked:

i1y Check that the bolis securing the tanks to the chassis
brackess are tigh,

(2} Check thar the drain plugs. are fighi.

(1) Check that the gauge electrical lead fitted to each foel tank is
LeCAITE
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FUEL PUMP AND FILTER
Description
108, The mechameally opergted fuel pump with hsnd primer,
jocated on the right-hand side of the enging, s actuated by a lobe
on the camshafi. The sediment bowl s attached 1o the pump.

Checks
9. The following points should be checked on the pump:
(13 Check ihe inlei and ouilet union Tor gigns of leakage and
tighten if necessary,

(2} Check for tighiness the screws secuning the two habees of 1he
pump fogether, and the bolis securing the pump 1o the
engine

(3} Check for signs of a leak Trom the diaphragm, replace if
MECESSITY

Routine sdjusiments and servicing

Clean filter sediment bowl fro be corvied our By a vehicle rechanic}

110. Should ihe filier become choked or if an appreciable amount
of loreign maner has collected in the bowl the unit should be
cleaned s follows:

{1} Remove the bowl by slackening the thumb sciew and
swinging 1he retainer aside,

(2) Remove and clean filler gauze in gasoling,

37 Ensure thai the sealing washer is in good condition.,
i4) Replace gauze and refil bowl,

(5) Prme by operating hand lever,

Fig. 47 Fuel pump and sediment bowl
A Retainer N—Gause Gl C—5ealimg washer
P—Sedbment bawl E — Hand primmg lever
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Fuel pump fauli location
. 1 Puel pump trouble iy suspected:

(1)  Disconnect the fuel pipe Trom the carburetler and check thin
fuel is delivered to the carburctier when the hand lever on
ihe fue] pump is operated. 17 Reet is not delivered Trom the
pipe:

{2} Check thei the luel pipes and filers are clear,

(b) Check that there are no air leaks in the suction line (o
the fuel pump.

) Check thar the diaphragm s not leaking and that the
retaining screws are tight.
Fatlure 1o Iocare and rectify the Tauln in this manner will indicate
that the pump itsell is a1 fault and it should receive workshop
atleniion.

AIR CLEANER
Dheseriplion
112, The AC oil-bath type air cleaner |5 mounted on @& carrier
bracket over the right-hand chassis sidemember, to which it is
secured by megans of a clamping strap,

An niegral centrifugal pre-cleaner separates oul the coarser
particles of foreign matter. The air passes down o large dinmeter
tube in the centre of the cleaner, ar the botiom of which a sharp
reversial of direction takes place, thus depositing the majority of
dust into the oil reservoir in the detachable tray forming the botiom
of the cleaner, |t then passes up through the woven steel packing,
where the remaining particles are extracied,

Checks

113. Check the air cleaner as follows:
(1} Check the tightness of the wing nut securing the air cleaner,
(2} Inspect gil in bowl, See para. 114,
13} Examine the hose connections, tighten the clips if necessary,

Routine adjusiments and servicing
Abr cleaner, change oll snd clean bowl

114.  Aitention 1o the air cleaner is extremely important,
especially under dusty conditions, as engine wear generally will be
seriously affected i the vehicle is run with an excessive amount of
sludge in the cleaner pil bath.
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Fig. 48 Ajr cheaner
A—Wimg pud for securing elamp H— Eevuring clip

Linder clean road or stationary conditions, the cleaner ol bagh
should be cleaned and refilled pertodically, In casés where the
vehicle is operated under dusty road or field conditions, artention
must be more Trequent, even to the extent of a daily oil change;
under extremely bad conditions, cleaning twice daily may be called
for,

Progeed as follows:

{1} Release the clamping strap securing the air cleaner, discon-
nect the putlet elbow from the carburetter intnke pipe by
shackening the clip and remove the cleaner from the vehicle.

{2) Remove the oil bowl from the bottom of the cleaner by
releasing the three securing clips.

(1) Clean afl dirty oil and sludge from the bowl and refill with
{resh engine oil 1o the level indicated by a ring formed in the
pressing: the capacity is approximately 1 Imperinl pints
(0,85 litre).

{4} Clean the filier in the cleaner body by swilling the-complere
body in kerosené amd shake off the surplus,

{5 Replace the bowl,
(&) Refit the complete unil in the vehicle.

CARBURETTER
Deseription
115. Zenith carburetter type 36 IV, No adjustment of the
carburetter is normally required and the only manuval setting
provided is that to obtain smooth engine idling.

Twin floats in the float chamber are set close 1o the throtile bore
to give a high Mooding angle, this effectively controls el bevel so
that performance is not affecied by angles of incline, fast
acceleration, harsh braking or surging on bends.

sl



ANl pers and the accelerator pump piston are in the emulsion
block which can be readily removed with a screwdriver and a 75 In.
Spanner

The Moar chamber has no screws or plugs on the exterior and s
cast inoone piece with the throole barrel, thues climinating any joint
below the fuel level from which petral can leak outside the
carburetier,

Economy device

116.  This is a diaphragm valve which is normally held in a flexed
condition by a compression spring. Depending on throtile conditions
thie mixiure is adjusted to give the best possible consumplion figures.

The action of the economy device is entirely Gulomatic and is
controlled by the demands of the engine.

The nceeleraior pump

117.  An accelerator pump i incorporated in the carburetter to
eliminaie & weak mixiure fal spot occarring during rapid throitle
opening by injecting fuel into the engine during the change-over
from slow running 1o cruising conditions,

Lubrication

118. The throile linkage should be lubricated by means of an
oifcan at the following points:

(1) Accelerator pedal shaft at points of contact with brackens,

(2 The ball joinis on the rods from pedal shafi to relay shati,
and from relay shaft 1o carbureiter.

i3y Relay shafi at poinis of contact with bracket.
i4) Carburetier bell-crank and spindle.

Checks
119 The Tellowing points should be checked on the carburetter:

(1} A peneral examination of the carburetter and pipe lines
should be made for fuel leaks, for tightness of the unions
and securing bolis. Renew joinl washers if necessary,

12) Examine the cold start conirol cable for any damage thai
would prevent the control from fully closing the cobd st
conirod lever

{3} Check the accelerator -and hand throitle finkage for
damuaged or weak refurn springs.

{4} Examine ball joinis for excessive wear and ensure thai the
levers are secare on the shafis,

151 Check hose connection on carbureiter mtake. Tighten Hf
MECESSATY.
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Rouline sdjusimenis and servicing

I3, The carbureiter is adjusied on assembly and should require
no Further attention. The only normal adjusiment provided is tha
tr abtain smooth engine idling.

Carhureiier slow-running sdjustmeni (ro be careed out By a vehicle
mechanic)
i21, The only adjustments provided ot the carburetier are a
throtile stop screw and a volume conirel screw
Shouold the carburetter require adjustment for any reason.
proceed us Follows:
(1} Run the engine until rormal operating emperaturg s
obtained. Release the lockout and adjust the throttle siop
screw 1o give a satisfaciory wdling speed,

Fig. @4 Carbareiier dow running edjusimend
& —Thrmiide siop screw B—Volime conrrol screw

{2} Release the volume control screw locknut and adjust the
volume control screw so thai the engine will idle eventy with
no tendency to stall on snap closure of the throtle, Tighten
the locknut,

{3} Check that, as the throttle is opened slowly, there |s u clear
positive acceleration of the engine speed.

{4) Finally, it may be necessary to readjust the throttle stop
serew 1 give a satisfactory idle speed. Tighten the locknu
upon completion.

Cleaning carburetter jets (o be carried ow by a vehicle mechanicl
122. For jel sizes see page 14, Data—Fuel System.

When troubie is experienced with blocked jets, the following
illustrations will assist in location of the jets which need cleaning.

All jets and the accelerator pump piston are in the emulsion
block which can be readily removed with a screwdriver and a ¢ 1n.
SPETner,
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Flg. 50 Makn sl compensaiing jeis
A—-Main jm B mnpensating jei

Under no circumstances should wire be used for cleaning jets. Use
compressed ar or a hand pump.

See Figs. 50 and 51 Tor locarion.

Fig. 51 Famp axsembly, pump ped snd showranning jel

A= PFump assembly B—Fump je C—Slek runiving je
D—FPisom [os aceelerator pamp

Dirgining the Toel sysiem

113, I the vehicle 15 to be stored for an exsended period, 1he Tuel
s¥stem should be completely drained 1o prevent the formation of
pum in the pump and carburetter. Remove the drain plog from the
bevieom of each fuel tank and replace when the lanks are Limply;
then run the engine uniil the fuel in the pipe-lines lrom each tank is
cxhavsted.
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Solenoid operated Tuel cul-ofT valve

1. The idle speed of the 2 litre engine has been increased 1o
TS0-800 revs/min. This has been done o increase The air-flow past
the throdtle butierfly under closed throttle conditions

To prevent running-on due 1o the high dle speed, a solenoid
operaied fuel cut-off valve has been incorparated in the carbureteer.

This takes the Torm of & solenoid operated needle valve operating
io cut-off the idle by-pass drilling and progression chambers when
the ignition is switched ofl.

The solenoid 15 located externally on the carburenter body casting
sdjacent o the idling volume control screw and is electrically
connecied 1o the switch side { 4 ) of the ignition coil.

The fuel cut-ofl valve is pre-set.

Fig. 52
Ssolepoid opernied Tuel
rul=afl valve

A —Salenald valve

CHAPTER 4
CLUTCH

Deseription
115, The Borg and Beck clutch unit |5 of the single dry plate type,

consisting of a driven plate and a cover assembly,

126. The 9.5 in. (241 mm) driven plae is the spring 1vpe patiern,
in which the splined hub is indirectly attached to a disc bearing the
iwo lnimg Faces through three drive and three over-drive codl
SPrings.

127, The cover assembly is of the diaphragm spring type and
reguires no mainienance,
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128, The clutch withidrawal mechamsm is located inside the bell
housing and consists of a withdrawal bearing and sleeve sliding
over the splined primary pinion, operaied by a release fork lever,
The whole assembly is dry and reguires no mainlenance.

129, Pressure on the cluich release Tork, atiached directly o the
cluteh slave cylinder operates the withdrawal bearing and sleeve 1o
pull the pressure plate clear of the driven plate via the diaphragm
SPring COver,

Clutch operaiion

1M, The clutch, which is hydeaulically operated, must only be
used when starting the vehicle from rest or when changing pear, al
all other times the Tfoot should be kept clear of the cluich pedal 1o
avoid unnecessary lining wear,

The hydraulic cluch system comprises a pendant foor pedal,
miounted in the dash and operating a master cylinder, which in turn
is connected by pipes 1o the slave cvlinder fitted adjacent to the bell
housing, The stave cylinder 1s connected 1o the cluich release Tork
lever by means of & push rod,

Cluich Muid reservoir
131, The Muid reservoir for the cluich is mounted above the fool
pedals on the engine side of 1he dash.

Perindically check the fuid level in reservoir.

The level is correct when the fluid is up 1o the Muid level line on
the reservoir casing; remove the filler cap and replenish as
NECEssary.

Fig. 53 Clwich MNuid reservair
A —Filler cap B—Cluich reservodd

Lubrication

132, The only regular lubrication by means of an oil cin reguired
for the linkage is to the cluteh pedal shafi and trunnion,
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Routine ad jusiments and servicing

Cluich sdjusimeni

133, Land-Rover models are Ninled with a hydrostatic clutch, tha
is'a cluich mechanism which is correctly set on initinl assembly Lo

give approximately #7in, (8 mm) free movement at the pedal pad,
and which requires no adjustment throughout the life of the cluich
plate,

Many drivers do not recognise the sympioms of hydraulic cloich
maladjusiment in time 1o prevent slipping and excess wear.

[t should be noted thai the Teel of the pedal is in three stages:
(1} Masrer cylinder free play agams the pedal return: spring.

(2} Slave cylinder free play through the hydraulic sysiem and
againsi the slave cylinder return spring.

{3} Operating the clurch against the full force of the diaphragm
SPrINg pressure,

These poines must be checked from time o time. IF the free
movement i3 incorrect, adjustment must be made as Tollows:

Cluich pedal and musier cvlinder free play, (o adjusi /o be carried
oud By @ vehicle mechanic)

134, Adjusi clutch pedal setting as follows:
{1} Slacken both locknuts on the masier cvlinder push rod,

(2} Check the distance from the lower edge of the clutch pedal
1o fMoor. Distance should be 54 in. (140 mm).
Adjusi pedal stop as required.

Adjust master cylinder free plav as foliows:

{3} Check the free play between the master cvlinder plston and
the push rod. This Free play should be in, (1,5 mm) a: the
push rod and is Telt as approximately 5 in. (8 mm} at the
pedal pad, IT the movement I& less than the given figiire
rotate the push rod with the fingers unil the correct move-
ment has been obtained. Tighten the locknus,

Bieeding the clulch system (o be carried owé By a vehicfe mechanic)

135. If the level of the Muid in the clutch reservoir is allowed 1o
fall too low or if the pipe has been disconnected, the clutch will not
operate correctly due to air having been ghsorbed in the svsiem.
This air lock must be removed by bleeding the hvdraulic svsiem
from the slave cylinder,
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Fig: 34 Cluich linkage seiling

A—Fedal positlon seriing Bol

H—Free play against maser cylinder push red 2 im0 (01,5 mm)
U —Musier cylinder push rod locknus

De—Manier cylmdsd push rod

E—234 i (140 memp from underside of pedsl pad to Mo baord

Attach a length of rubber tubing to the bleed nipple and
place the lower end of the tube in a glass jar,

Slacken the mpple and pump 1he clutch pedal, pausing at the
end of each return stroke, until the fuid issuing from the
tube shows no sign of air bubbles when the tube is held
below the surface of the fMuid in the jar,

Hald the tube wnder the Muid surface and tighten the bleed
CTEW,

Adjust pedal movement as necessary, See para, 14,
The fuid in the reservoir should be replenished throughoud

the operation to prevent another air-lock being formed.
T



Fig. 55 Bleed nipple For chilch slave cylindes
&, — Bleed nipplc

CHAPTER 5
GEARBOX

136. The gearbox unit comprises the main gearbox (four specds
forward, and reverse), the two-speed transfer box and the oulput

shafis 1o the front and rear axles,

MAIN GEARBOX
Description
137. The compleie gearbox is flexibly mounted as a unit with the
engine, the transfer gearbox being offset to the right, 1o allow clear-
ance for the front axle drive, Synchromesh operates on all forward
gears, The main gear change lever, centrally mounted, 15 secured
directly 1o the gearbox casing,

Lubrication

138, The main gearbox is lubricated as o separaie unit 1o the
transfer box and should pericdically have the lubrcant changed.
See para. 141,

{Hl level

139, The main gearbox oil level must be checked periodically and
replenished as necessary 1o the battam al the oil level plug hole.
This plug is accessible from under the vehicie, it can also be seen
when the rubber grommetr on the side of the gearbox cover is
removed. The filler cap is accessible through the grommet on the
gearboy cover,

Betl housing drain plug
140, A plug is provided For fitting into a drain hole in the bottom
of the flywheel housing to seal it against the entry of mud or water
when fording, When not in use, the plug is screwed into a bracket
adjacent 1o the housing drain hole.
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Fig. 50 Genrhax il Wlerdevel plug
A&—i0N Milber level plag

The plug should only be ftted into the drain hole when the
vehicle 15 fording or travelling over very muddy terrain and it musi
be removed periodicaily io allow all oil 1o drain before being
replaced, After wading to a depth greater than 10 inches (250 mm):

(1) Drain the flvwheel houwsing immediaredy,

{2} Inspect the oils for contamination within 24 hours or 25
miles running whichever is the earlier. IT contamination is
estublished the oils should be changed,

Fig. 57 Flywherd howshng drain plag
A—Bracket for plog B Aperture for plug in flywhesd housing C—Flug

Gearhix oil changes
141. Tochange the ml, remove the drain plug from the botrom of
the main gearbox casing, immediately afier a run when the oil is
warmm; allow the oil to drain away completely then replace the plug,
Refill with oil of the correct grade; the capacity is approximately
2} Imperial pints 1.5 Hures),
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Fig. 5B Gaarbon and iraasfer box drain plugs
A —Ciearbox drain plug B—Tramsfer bay drain plug

Checks

142, Check the following points Tor oil leakage and mounting
bolts for tighiness. Tighten the bolts and nuis if necessary,

(1) Bell housing to fAywheel housing.
(2] Gearbox casing to bell housing.
(3} Top cover to gearbox casing.

{4) Gearbox drain plug.

TRANSFER GEARBOX

Diescription

143. The rear end of the main gearbox mainshall extends into the
transfer casing, bolted at right angles to the gearbox. From a gear
on the mainshaft, the drive is through an intermediate gear cluster
t0 high and low speed geers on the owtpul shafi. Transfer gear
changing is obtained via & long selector shaft passing forwards
through the front output housings to the transfer gear change lever
on the right of the main lever; the transfer control s hierlocked
with that for the front-wheel drive

144, The rear axle output Aange is bolied 1o the rear of the owtpit
shaflt, which passes through the speedometer drive housing; this
housing also carries the mechanical transmission brake operated by
the hand brake lever.

145, The forward end of the ourput shaft is splined into the sliding
member of the front-wheel drive dog-clutch which, along with the
front output shaft, is enclosed in a long housing on the front of the
transfer casing. This housing carries the fromt bearing for the front
output shaft, which is located at its rear end on a phosphor bronze
bush running on an extension of the transfer box output shaft.
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Lubirleation
146, The rtransfer box and front-wheel drive houwsing  are
lubricated as one unit.

Nl level

147. The iransfer box oil level musi be checked periodically and
replenished as necessary until ofl commences to fow (roem the
filler Mevel plug hole, Fig, 5%, The filler/level plug is in the rear face
of the ransfer box, accessible when the seal box centre panel is
remesved or Trom undernsath the vehicle,

Fig. 57 Tramsfer oy ol kel
A—Filler/level plug

Transfer box oil changes

148. To change the oil, remove the drain plug (see Fig. 58) from
the bottom of the transfer box immediately after a run when the oil
i4 warm; allow the oil 1o drain away completely, replace the drain
plug, then remave the fillerJevel plug. Refill with oil of the correct
grade; the capaciiy 1% approximately 44 Imperial pings (2,5 Hires),

Checks

149, Check the following points for oil leakage and mountings
for tightness, Tighten bolis and nuts as necessary and report if
leakage persisis,

i1y Booom cover plate to rransfer casing.

(2} Transler casing to main gearbox casing.

13} Rear mainshali besring housing to transfer casing,
4} Front puipur shafl housing @0 trinsfer casing.

(5} Speedometer pinion housing fo fransfer casing.

(6) Transfer box drain plug,

(7Y Transfer box oil filler/level plug,
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Check front and rear cutpul shafis for sign of leakage. Check the
rear engine mountings, situated on either side of transfer box, They
should be ree from ofl or grease snd the mounting bolis tight,

CHAPTER 6

PROPELLER SHAFTS

Descriptian

150. The two propeller shafis, of Hardy Spicer manufaciure, are
identical in design, To accommodate fore and aft movermnent of the
axles and the fToar of the engine and gearbos unit, one end of each
shafi 15 provided with a splined sliding joint. Each universal join
consists of a centre spider, [our needle rotler bearing assemblies
and twi vokes,

Lubrication
151. At regular intervals apply greise, using the gresse gun, at the
lubrication nipple an the sliding portion of the propeller shafts.
Apply grease at the lubrication nipples fitted 1o the universal
foints. I is preferable 1o use the grease gun, but i high pressure
equipment iz used, care must be taken not to damage the seals in
the joinis.
A rubber grommet i5 filted over the sliding sphne, o prevem
ingress of dirt and water, This does not affect lubrication in any way.

ﬂ,‘. 6 Propefler shalt lilivkeailbon
A—Llniversal jaini nipple B—Sliding sleeve mippdt (Fhig on (rom shaf)

152. Lubricate the sliding spline an the front propeller shaft as
fallows:

i1} Disconnect one end of the propeller shafi.

{2) Remove clip securing rubber grommes at journal end and
compress grommed (o clear plug in shiding spline,

{3} Remove plug in sliding spline and fit 2 suitable grease nipple.
TS




{4} Importanr, Compress propeller shafl a: shiding joint o
avold overfilling, then apply grease.

{3} Replace grease nipple with plug. refit grommet and re-
connect propeller shafi.

Checks fro be carried owt by a vehicle mechanic)
153, The following poinis should be checked:

(1} Periodically check the security of the propeller shafi
securing bolts and rectify as necessary,

{2) Check the bearing races and spider journals for excessive
Wear,
Wear on the thrust Taces ol the bearings can be located by
testing the L in the joint, either by hand or with the aid of a
bar surtably pivored.
Any circumferential movernent of the shafi relative o the
flange vokes indicate wear in the roller hearings or the
splined joini.

(3} Check the universal jomt bearings Tor oil leaks,

i4) Check thar rubber grommer on prop-shaft spline is not
damagéd and 15 securely fasiened.

CHAPTER 7
REAR AXLE, FULLY FLOATING

Idescription

154, The rear hub is based oo the hub arrangement used on the
front axle. The unit comprises rear hub bearing sleeves bolied 1o
the existing rear axle casing, with the rear hubs firted 1o these
sleeves and retained by a key washer, special nuts and lockers in
exactly the same way as the frong hub,

The one-piece axle shafts are splined into the differential wheels
a1 the inner end with hub driving members fitted 1o splines &1 the
oiter end. The hub driving members are bolted 1o the rear hubs and
secured to the axle shafis by circlips.

Lubrication

Dhifferential oil level

I55. The differential oil level must be checked periodically,

immediately after a run when the oil is warm, and replenished as

necessary 1o the bottom of the filler plug hole. The filler/level plug

i5 on the right-hand side of the differential casing, (See Fig. 61.)
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Differentinl oil changes

156. Immediately after a run, when the oil is warm, drain off the
oil by removing the drain plugis) in the bottem of the axle
casing(s). Replace the drain plugi(s) and refill with oil of the correct
Tmh: the capacity of the rear differential is approximatety 43
mperial pinis (2,5 litres).

Fig. &1 Hresr differential hibrication
A—Filerfevel plug H— Dirmm plug
Checks
157. Check the following:

(17 Check thai the nuis securing the bevel pinion housing 1o the
axle casing are tight and that there is no oil leak at this point.

i2) Check that the bevel pinion and hub oil seals do not leak.
i3] Check that the oil level and drain plugs are tight.

Routine sdjustmenis and servicing
Fully-floating rear axle
Hub adjusiment ffo b corried ol by a vehicle rrechanicd

158, The adjusting procedure Tor the rear hub is exactly as that on
the front hub, Para. 172 covers the procedure to be carried out
excepd that items 2 and 10 are not applicable. See Fig. 63,

CHAPTER §

FRONT AXLE

Description
159, The front axle is a live driving unit of the ‘Tully-floating’
type, the drive being transmitied through spiral bevel gearing and
normal type differential to the half shafts and thence via universal
Jaines 1o the wheel hubs,
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i), The Inner end of each half shaft is splined into the dilleren-
tial assembly, while the outer end is carried in a taper raller bearing
enclosed in a spherical housing secured 1o the axle casing.

161, The lower swivel pin 15 mounied m a faper roller bearing
carried in a spherical hoosing, while the upper pin 1% carmed in a
railko bush type steering damper,

I62. The spherical and swivel pin housing (kEpown together as the
pniversal joint housing) enclose the universal jodni.

163, The driving shaft is carried in a bush pressed into the hollow
ulr axle bolied (o the swivel pin housing. Two taper roller bearings
support the hub on the stub axle.

164, Aol anda locknut provide adjustment of the hob end -Moar
The drive is transmitted from the driving shaft to the hub by means
of a driving member, which also serves (o enclose the hub assembly

Lubrication

Diferential oil level

165. The differential oil level must be checked perindically,
immediately afier a run when the odl is warm, and replenished as
necessary o the boltom of the Dller plug hole. The from axle
filler /level plug is at the frone of the axle casing.

MOTE—A second plug fined ar che rear of (he Trone axle cnsmg can be dis
megarded.

i Fereniial oil chunges

Ih. 5See Para, 156, The capaciy of the froni differepiial s
approximately X Imperial pines (1,75 Hiees),

Fig. 62 Froni dilfereniial lubricaibon
A —Filler/level plag HeDrain plug
TH



Swivel pin housing lubricaiion

167. The froni-wheel drive universal joints and the swivel pins
and fronf hubs, receive their lubrication from the swivel pin
howsings.

Fig. 63 Swivel pin hoosing lubrication
A—Filberevel plug H—Eain plug

Swivel pin housing oll level

168, The swivel pin housing oil levels must be checked periodically
and replenished as necessary 10 the bottom of the filler Slevel plug
holes at the rear of the housings. See Fig, 63,

Swivel pin housing oil changes

169. Tochange the oil, remove the drain plug from the bottom of
each housing, see Fig. 63, immediacely after & run when the ol is
warm. Allow the ol 1o drain away completely and replace the
pugs. Refill with oil of the correct grade through the fillerlevel
plug holes; the capacity of each housing is approximately |
Imperial pint (0.5 litre}.

Swivel pin housing gaiter

170, Chamois leather gaiters fitted 1o the spherical and swivel pin
housings give profection to the ball of the spherical housing, They
do not interfere with draining or refilling the swivel pin housing
and should not be disturbed when carrving out this operation.

Checks
171, The followiog points should be checked;

(1} Check that the nuts securing the bevel pinion housing to the
axle casing are tight and that there 15 no oil leak ar this point.

(2} Check that the bevel pinion oil seal, swivel pin housing oil
seal and hub oil seal do not leak.

{3} Check that the bolis and nuts securing the swivel pins 1o the
housing are tight.
w




(4}
(51

(6]
7

Fig. & Swivel pin housing gaiier
A—Caiter  B—Retaimer  C—Lae  D—Clip

Check that the bolis securing the driving member 1o the
front hubs are tight,

Check that the differential and swivel pin housing filler and
drain plugs are tight.

Repon any oll leakage from the flange joints.

Check chamois leather gaiter on swivel pin housing for signs
of damage, displacement or 1ekrs.

Routine adjusiments and servicing

Hub end-float adjustment (1o be corried our by a vehicle mechanic)

172.
(11

{2)

{3}
4}

{5}

(&)

i

Check and adjust hub end-float as Tollows:

Jack up the front of the vehicle and remove the road wheel
and brake drum,

Dirain off the oil from the universal joint hoosing (Femove
both drain and filler plugs),

Remove hub cap (press fit on the driving member),

Place a drip tray below the hub and remove the driving
member and joint washer from the stub shaft and the hub,

Mount & dial test indicator on one of the road wheesl studs,
using the bracket illustrated at Fig. 64, The total hub move-
menl shoukd be 02- 004 in, (D,05-0, 10 mm).

Should the end-float prove 1o be correct, reassemble by
reversing the siripping procedure. Replace. the drain plug
and refifl the universal joint housing with oil.

IT the end-floai is not correct, prise up the locking tabs and
unscrew the outer locknur,
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Fig. 85 Checking hub esd-foal

A-—Hub Nange B—Beacker fog mountmyg dial tesi indicado
= Lial nest indicaior

Adjust the inner hub nut, tighten the locknut and again
check the end-float, After each adjusiment of the inner
nut, spin the but 1o resettle the bearings before rechecking
the end-floal. When the hub movemenl is correct, lighten
the locknut and bend over 1wo new tabs of the locking
washer. As a safeguard, the end-float should be checked
gnce more after ocking the nuls.

Replace the driving member and joint washer and complete
the assembly by reversing the stripping procedure, taking
care not 1o over-tighten the nut securing the driving shafi to
the driving member.

Replace the drain plug and refill the universal joant housing
with ail

MOTE—IF mo dial it indkaior i available, the hub end-lkoat can b
satlsfactorily adjusied as follows: Thghten up the sdjusting wl aniil il
bearings are feli 10 bind, then slachen aff the mal fust suificiently (o permal
ihe hab o pevalbve Treely, Bul withomi noticsable end-Qoat. Then procecil as
described above

CHAPTER 9

STEERING
RECIRCULATING BALL TYPE

Description
173. The steering unit is secured 10 & chassis bracket at the stegr-
ing box and to 2 bracket on the dash panel at its upper end. It is of
the recirculating ball type, the inner column having a spiral thread
on which operates the main nut assembly.

The nut is Tree to move longitudinally in the steering box. The
steering box is Titted with two replaceable bushes, in which operates




the rocker shall. The rocker shaft is atached 10 the main nul
assembly by o fork and roller joint.

174.  The 17 in. steering wheel is splined on 1o the inner column
and secured by a boli,

175. A longitudinal steering tube, having left-hand and right.
hard threaded ball joints, connects the drop arm 1o the upper lever
of 1he steering relay unit mounted in the chassis cross-member
below the radiator. This relay unit incorporates spring loaded split
‘Tulfnol' cone bushes which damp the steering action and preveni
mingr road shocks belng transmitied 1o the steering wheel.

176,  The lower lever of the relay unit is connedied to one SLEErng
arm by the drag link, which has lefi-hand and right-hand ball
Jomis; the sysiem is completed by the irack rod connecting bath
steering arms, which is of a similar construction 1o the drag link.

Sleering hox

Lubrication

177, The sicering box oil level must be checked periodically and
replenished as necessary to the bottom of the filler plug hole on the
top cover plate. Access to the plug is gained by lifting the bonnet
panel. See Fig. 66,

Fig. 6t Sieerimg box ail filler plug
A—Filler plug

Checks
178, The following points should be checked:
(1) Check for tightness the bolis securing steering box 10 the
chassis bracked.

{2} Check the side and botrom plates of the steering box for oil
leakage and tighiness.
{3) Fheck thai the drop arm, mounied on the stecring box
wocker shafl is secure,
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{4) Check steering column for wear or end-play,
Adjust as necessary (see para. 180),

{51 Check for tightness the balis securing the steering column
support bracket 1o dash panel

{6} Check end play in rocker shaft and adjus: as necessary isce
para. |178).

{7} Check ball joim for wear (see para. 181).

Routine sdjustments and servicing

Hocker shaft adjusiment

179, End play in the rocker shaft may be taken up by means of
ihe adjuster in the top cover plate; need for attention at this peini
will be indicated by a slight rattle from the sieering column

The adjustment should be carried out after the first 750 miles
{1000 km), but thereafter will only be required at long intervals,

Proceed as Tollows:

With the road wheels set straight ahead, slacken the locknut and
serew the adjuster in by hand until it contacts the top of the rocker
shafl; then secure with the locknut. See Fig. 67.

Fig. &7 Hocker shall s jusimeni
Ay —Mud shigld B Filler phig O M juki ey

Steering column adjusiment (1o be carried out by a vehicle mechanic)

180. End thrust in the steering column is taken up by removing
ghims and joint washers under the bottom cover of the steering box.

Wear or end play in the steering unit can therefore be taken up
when necessary in the following manner:

{1} This adjustment will be made more accessible by the
removal of the drivers-side front wheel.

{2) Remowve the mud shigld.
HA




(3} Remove bottom cover of siecring box which is retamed by
Four bolis.

(4) Withdraw bottom cover and remove all shims and joini
washers, Take car thar the inner column ball races are not
dislodged atherwise 11 will be necessary to remove the

steering unit 1o enable replacement 1o be made.

{3} Replace bottom cover only and tighten up uniil ng end-fioa
is experienced on rodating the steering wheel, Measure with a
feeler gauge the gap thal has heen cawsed by the removal of
the shims and joint washers.,

(6} HKemove bottom plate and insert required number of shims
ond alternate joint washers, checking on assembly thar no
end thrust s appparent.

(7} Replace the mud shield and wheel, lower vehicle and 1op up
sleering box with correct grade ol oil,

steering ball joints

181. The steering joinis have been designed in such & way as o
retain the initial [illing of grease for the normal life of the ball
Joints; however, this applies only if the rubber boot remains in
position on the ball joint, The rubber boots should be checked
every 3,000 mebes (5000 km) 1o ensure that they have nol become
dislodged or the joint damaged.

Fig. &8 Seeering hall juini
.-".—Etmirl.'; badl prans

To check for wear move the ball joint vigorously up and down.
should there be any appreciable free movement the complete joint
must be replaced. Should any of the rubber boots be pushed out of
position proceed as follows:

(1} Remove ball end from lever,
{2} Remove rubber boot,

(31 Thorouwghly clean all paris,
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{4) Apply suitable grease round taper of ball joint and alse fill
the boot,

{5) Reassemble all parts using new rubber bool and springs s
required.

Steerlog link adjustment

182.  All ball joints are of the non-adjustable type and are screwed
into the ends of the steering tubes and retained by clips and pinch
balts, Adjustment to each sieering link can be made by releasing
the ball joint clips and rotating the tube to lengthen or shorten the
link as required.

Front wheel alignmeni {fo be carried out by @ vehicle mecharic)
183. No adjustment is provided For castor, camber or swivel pin
inclination,

The roe-in s adjustable. Proceed as follows:

{1} Set vehicle on level ground with the road wheels in the
straight ahead position and push it forward a short distance.

{2) Measure the distance between the edges of the rims, at the
height of the hub centres, in front of the axle, marking the
points between which the measurement is taken.

(31 Mave the vehicle forward until the marks on the rim are &t
hub hetght, at the rear of the axle.

{4) Measure the distance between the marks. The measurement
al the front of the axle should be 4-v5 in. {1.2-2,4 mm) less
than that at the rear.,

(%1 If correction is required 1o the toe-in, slacken the clips
securing the ball joinis 1o the track rod, and turn the rod 1o
decrease or increase its effective length as necessary, until
the toe-in 15 correct.

{6} Tighten the ball joint clips.

CHAPTER 10

DUAL BRAKE SYSTEM

Pescription
Fool brake
184. The dual brake system, operated by a pendant foor pedal, is
the Girling servo assisted hydraulic type. The hand brake operates a
Girling mechanical brake unit mounted on the output shaft from
the trinsfer box.
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Brake Muid reservaoir
IB5. The nylon fluid reservoir for the brakes is integral with the
master evlinder and sefvo onit.
The reservorr 15 mounted above the fool pedals on the engine side
of the dash.
The level is correct when the fluid is up 1o the ‘level' mark on the
reservodr body.
Periodically remove the filler cap and replenish as MECESSAry
an!liiiﬂs sure that the reservoir i topped uwp both sides of ihe
1% e

Fig. 6% Hrake Mubd ressrvor
& —Filler cap H—RBrake reservair

Fipe sysiem

186. From the master cylinder two separate pipes lead 1o a five-
way brake failure switch on the chassis side member. From (he
brake failure switch two separate pipes lead to each fromt wheel
cylinder via flexible hoses; the third pipe runs to a *T* junction on
the rear axle casing, via a flexible hose situated between the right-
hand chassis side member and the rear axle casing. The connection
is completed by pipes (o the rear wheel cylinders, secured to the axle
casing with clips. There is a permanent fluid line connection
between the master cylinder and wheel cylinders. In the event of a
brake servo failure the brakes remain fully operative although the
pedal pressure required 1o operate the brakes will be higher, In
addition 1o the foregoing the dual system will continue 1o provide
braking 1o either the front or rear wheels, as applicable, in the event
of & hydraulic failure or malfunction 1o one or more component
praris of the sysiem,

A failure to the fluid pipes or a hydraulic component on the rear
brakes causes o pressure difference in the fuid which moves a
shuttle valve in the brake failure switch with subsequeni wilrning
lamp illumination. In addition, brake pedal movement will be
reduced 1o approximarely half travel indicating thar there is
emergency braking (o the front brakes only.

Conversely, should a failure oceur in any of the hydraulic com-
poncents serving the front brakes, braking will still be operational
on the rears,
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1f any of the above faulis occur when the vehicle 5 operational
the red warning light in the brake system check switch will be
illuminated, see para. 44,

The vehicle should be stopped immediately and the cause
investigated.,

Wheel brake wniis

187. Froni, Two leading shoe arrangements operated
hydraulically by individual wheel cylinders connected 1o cach olher
by an external pipe.

Each piston has one pressare seal {cup) which keeps the pision in
light contact with the brake shoe. A bleed screw nipple and non-
return valve is fitted in one cylinder only, access to the nipple is
gained from the rear of the anchor plate. (Fig. 71). Rubber covers
are fitted over the bleed nipple and pistons to exclude dust and
mud. Two adjusiing cams, one for each shoe, are fitted 10 both the
front anchor plates. See Fig. 7.

Rear. Hydraulically operated with leading and trailing shoes.

The brake shoes pivot at a common point and are free to float al
the hydraulic expander unit (wheel cylinder). Two pistons having
pressure seals (eups) in the wheel cylinder are held apart by a spring
which prevenis malalignment of the cups and keeps the pistons in
light contact with the brake shoes, A bleed screw nipple and non-
return valve are provided on the wheel cylinder, access to the nipple
being gained from the rear of the anchor plate. Rubber covers are
fitted over the bleed nipple and pistons to exclude dust and mud.
Two adjusting cams, one for cach shoe, are fitted (o the rear
anchor plates.

Brake pedal
188. The pendant type brake pedal is mounied on the dash and
operates the master cylinder by means of a short push rod. The
adjustment on the stop boli which controls the position of the
brake pedal is set on initial assembly and should not be disturbed.
A stop lamp switch is located on the brake pedal box cover in the
Enﬁil'it compartment and is operated by movement of the brake
pedal,

Hand brake

189. The hand brake shoes are mounted at the rear of the transfer
box on the speedometer drive housing and operate on the irensfer
box outpul shalt,

The brake shoes pivol on two adjuster plungers and are operated
by an expander cone and two expander plungers. The hand brake
lever of the normal ratchet type, is mounted on the right-hand
chassis side member, and is connected to the relay lever by means
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f o vertical adjuster rod. The refay lever, mounted on a spindle in
the chassis side member, pulls forward the operating rod fixed to
the expander cone when the hand brake s operated

Under adverse conditions it is advisable to engage Tour-wheel
drive a5 well as applying the hand brake. By this method the hand
brake will be effective on all road wheels,

Lubrication

19M). The hand brake linkage should be lubricated by means of an
il can ai the following points:
(ny ."hl::dlhr connection between hand brake lever and operating
r

(21 Al the joints on the hand brake bell crank lever,

Checks
M. The following points should be checked:
(1} Check the three flexible hoses and the pipe lines for signs of
damage and the unions for tightnes
(2) Check the level of the Muid in the supply tank. See para. 185.

{3} Check the nuts securing the master cviinder and servo unit
o pedal box bracker for tghiness.

(4) Check the set screws fixing the brake drums for tightness
after the road wheels have been removed.

Routine adjustments and servicing

Wheel brake adjusiment fto be coried out by a vehicle
rechanic)

192. When lining wear has reached the point where the pedal
iravel becomes excessive, it is necessary Lo adjust the brake shoes in
closer relation to the drum.
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Froni and rear: Each shoe is independently set by means ol Bn
adjuster operating through u serrated snadl cam.

(i} With the vehicle jacked up, ensure thal the wheels rotate
freelv; siacken off the adjuster il pecessary by turning anti-
clockwise

L ]

} Turn the adjuster for each shoe clockwise wntil the shoe
contacts the hrake drum, then slacken off until the wheel
rotates freely.

|

Hand brake (transmission brake) adjustiment /10 be carried out by @
velticle mechanic)

193, Periodic adjustment of the mransmission: brake umnit will be
required; proceed as follows:

{1} Release the hand brake.

(21 Adjustment is made by means of the adjuster wedge spindle
{A) {Fig. 71} protruding from the front of the brauke back
plate, accessible from beneath the vehicle; during rotation
of the adjuster a click will be felt and heard at each quarier
revolution.

Fig. 71 Trapsmibssion hrake sdjustmend
A — A juster

{3) Rotate the spindle as far as possible in a clockwise direction,
i_e, until the brake shoes contact the drum.

(4) Then unscrew the adjuster two clicks and give the brake a
firm application to ceniralise the shoes; the brake drum
should now be quite free 10 rotate.

{51 Mo other adjustment to the hand brake syslem is neécessary
o eompensate Tor ining wear.

Bleeding the brake system (fo be carried oul by g vehicle mechamic)

194, 1f the level of flukd in the reservoir is allowed to fall too low,

or if any section of the brake pipe system is disconnected, the

brakes will feel *spongy’. due to air having been absorbed into the
HY




Fig, 72 Hrake bleed nipple
A lleed nipplc

system. The air lock must be removed by bleeding the hydraulic
system at the wheel cylinders; bleeding must always be carried ow
at all wheels, irrespective of which portion of the pipe-line is affected.

(1}

123

(3

{4)

i5)

i6)
M

Slacken off the brake shoe adjusters on each wheel 10 mini-
mise wheel ¢yvlinder volume.

Attach a length of clear plastic or rubber tubing 1o the bleed
nipple on the wheel unit farihest from the brake pedal and
place the lower end of the tube into a glass jar. Switch on the
ignition and disconnect the two leads from the brake servo
vacuum switch. Jloin the two disconnected leads togethes
thus by-passing the vacuum switch but completing the
chreust to the warning light, which will now operate if the
shultle valve moves off-centre. Stacken the bleed screw and
depress the brake pedal, do not use full pedal travel as this
may decentralise the shutile valve plunger and operate the
brake failure switch, Operate the brake pedal slowly.

If, during the bleeding procedure, the shuttle valve moves
tor Far off centre and operates the warning light, close the
bleed screw and pump the brake pedal hard for a few sirokes
:_u .:t‘-ﬁnlmlisl: the shuttle valve and extinguish (he warning
ight.

Re-open the bleed screw and repeat the operation until Muid
discharged from thal bleed screw is free of air, tighten the
bleed screw during a pedal downstroke,

Repeal the procedure on the remaining wheels, commencing
and continuing ni the next wheel Tarthest from the masier
cylinder. Switch off the ignition, disconnect the two joined
leads and reconnect them to the correcl ferminals on the
Brike servo vacuum switch,

Adjust the brakes. See para. 192,

Held foot pressure on the brake pedal and siari the engine,
IT the vacuum systemn is functioning correctly, the pedal will
ok



maove towards the board. If no movement is feli, the vacuum
svsiem 15 nod operating and the warning light in the check
switch will remain on.

(B) The fuid in the reservoir should be replemished throughouw
the operation to preveni more air geiting into the sysiem.

CHAPTER 11

CHASSIS AND SUSPENSION

CHASSIS
Chussis frame

195. The chassis frame is a box section throughoul, providing
extreme rigidity, ond reguires no attention.

Front bumper and bumpereties
1. Adtached by bolis and readily detachable for atiention 1o
gocidental damage. Bumperettes are situaied on each side of the
fronl bumper,

Rear bumpereties are atioched 1o fhe rear cross member

SUSPEMNSION
Deseription
197, The suspension is by semi-elliptic leal springs at both fron
and rear. As asaleguard, in the event of main spring leal feaciure,
the ends of each second keal are curled over the bushes, to aflford
some megsure of suppon unl the defect can be rechified.

198, The road springs are atiached directly to the chassis a0 the
front, while swinging shackles are fitted ai the rear ends of the
springs. Each shackle pin - is mounted through a bonded rubber
bushiy the bushes do nol rotale, angulir movement being taken by
tersioral deflection of the rubber elements, Flexible fabric check
ziraps, secured o the chassis side members, are provided 1o limii
the downward mavement of the rear axle. To avoid 1he possibility
of the check straps chafing through the rear brake pipes, suitable
shiclds are fiited between the axle casing and the road springs,

199, A rubber bump block & secured 1o the underside of ihe
chassis side member above each road spring.

20, Mon-adjusiable elescopic hydraulic dampers are fined 10
cach spring; they are secured in rubber mounting bushes, to bolis in
the chassis side members and pins in the road spring bottom plates,
This 1vpe of damper incorporaies a special seal which preévenis
leakage of hydraulic Muid; consequently no “lopping-up’ or other
servicing atieniion is required at any fime.

4l




Checks ffo By carried out By a vehicle mechanicd

201, The following points should be checked:
{1} The U-balt nues (Fig. 73} should be tight.
{2} Examine the spring leaves for cracks or displacement airid
COFFECT a5 Necessaary
{3y Check thai leal clips (Fig: 73) are tight.
{4} Check that all damper refaining nuts nre tight.
i$) Check the spring bushes for excessive wear or damage and
replace as necessary.
i6) Check that the bump rubbers are secure and undamaged;
replace as necessary,
{7) Emnsure thar the check straps are nol excessively worn or
damaged, and that the securing bolis are tight
(8} Check the hydraulic dampers by bouncing each corner of
ihe vehicle in turn, Liniform movement would indicate that
no attention is reguired, but il the damping effec is slight or
erralic, the damper shoold be renewed
CHAPTER 12
WHEELS AND TYRES
WHELELS
Description
02, Steel wellbase type wheels are attached to the axle Mlange at
the rear and to the hubs at the front by means of five studs and nuts.
CThecks
203. Ensure that the wheel securing nuts are tight and that there is

ni damage o the road wheels.

1



Routine adjustments and servicing
Wheel changing

204. Imporiant. As the Land-Rover is fitted with a transmission
brake, it is necessary before removing & road wheel 1o apply the
hand brake and engage four-wheel drive. This will ensure that the
hand brake is operative on all four wheels and there will be no
tendency for the vehicle to run of 1 the fack if the jacking operation
is carried out on a slight slope. Remember o engage 1wo-wheel
drive when the road wheel has been replaced.

Proceed as follows:

(1} Slacken the wheel securing nuis.

{2y Jack up the wehicle filing the jack under the road spring
below the axle casing or under the main chassis longitudinal
member, ¢lose 1o the spring hanger position, the actual
position being determined by the closed height of the wheel
change jack. Great care is to be exercised (o ensure no damage
is caused 1o ihe vehicle structure, fittings, pipelines eic.

{3 Remove the nuts and withdraw the wheel over the studs.

{41 17 availahle, place a drop of il on the stud threads, 1o assst
in subsequent replacement.

(%) Fit the new wheel, with the *V"* tread, if applicable, directed
io the front at the top; tighten the nuts securely and fower
the vehicle 10 the ground.

TYRES
Description
205. Dual purpose 7.50 x 16 tyres are fitted,
Tyre treads

206. The tread form of the tyres makes them uni-directional.
They must be fitted with the “V' or arrow in the tread pattern (if
applicable) pointing forwards at the top of the wheel, to ensure
maximum grip and efficient tread cleaning when operating on soft
ground. For this reason, it may be necessary to reverse the spare
tyre on its wheel (depending on which side of the vehicle it is fo be
Sittedd) when putting it info service.

Faciors affecting ivre life

7, The most important faciors, among many which have an
adwverse effect on tyre life are:

{1} Imcorrect I¥re pressures.
{2) High average speed.
(3} Harsh acceleration.
(4} Freguent hard braking,
(%) Warm, dry climatic conditions,
{6} Poor road surfaces.
43




(7] Impact fractures caused by striking a Kerb or loeose brick, erc.
(B) Imcorrect front wheel alignment. Alignment shouold be
checked perodically and adjusted s necessary, See para. 183,
Checks
208,  Check tyre pressures, including the spare wheel,

Rouline adjusiments and servicing

Tyre pressures

09, “Butyl' synthetic rubber inner tubes are fitted and all repairs
must be vulcanised.

(1) Check the pressure with the tyres cold, as the pressure iy
about 21k, g, in (0,14 kg/cm ") higher & running iempera-
ture.

(2) Always replace the valve caps, as they form a positive seal
on the valves

(31 Any unusual pressure loss (in excess of 1-1 Ib./5q, in, (0,07
kgfem?-0,21 kgsem?) per week) should be investigated and
correcied.

{(4)  Always check the spare wheel, so thai it 15 ready for use al
amy fime.

(5} HKemove embedded Mings, elc., from the tyre regds with the
aid of a penknife or similar tool, Clean off any oil or gréase
on the tyres, using gasoline sparingly,

{63 Check that there are oo lumps of bulges in the vres or
exposure of the ply or cord structure.

Changing wheel positions

210, In the interests of 1vre milzage and even wear, it desicable
to change the position of the tyres on the vehicle (including the
spaare) a1 regular imervals, the fronl and rear wheels should be
interchanged on each side of the vehicle; at the same rime, the
spare wheel, see¢ Fig, 74, should be fivted 1o give it a spell of duty
and one of the other wheels removed to become the spare.

Fig. 7 Chenging wheel posiiions
Wheel and iyre balance

111, In the intérests of smooth riding and even tyre wear, it is
advaniageous io balance the wheel whenever ooivee is refitted.

k]



CHAPTER 13
ELECTRICAL EQUIPMENT, 12 VOLT MODELS

SUPPRESSION OF ELECTRICAL INTERFERENCE

T RADID SsERVICES

212, The introduction of VHF wircless sets 1o the services calls
for a high standard of vehicle suppression if interference is 1o be
adeguately suppressed and full advantage of the sets obtained;
good mainienance of the elecirical svstem is therefore essential, 1t
should be remembered that even il a wireless sei is not fitted the
vehicle elecirical sysiem can cause interference (o nearby wircless
seis, Allention to the following details will do much to mantain the
required standard of suppression.

{a) Sparking plugs
Ensure that the mating surface of the plug, gaskel and

cylinder head are clean and that the plug is fitted tightly into
the cvlinder head,

(by  lgnition leads

{i) Ensure that connections to the plugs are chean and
tight.

(i1) Ensure that a suppressor is fitted in each plug lead; also
thai all leads make pood connecticns in their suppres-
0TS,

{iii) Where the ignition leads are screened (heavy unilicy
vehicles) ensure that the screening is not corroded or
Frayed, bui is contingous and properly earthed at both
enids,

ic) D[rsiributor )
{i} Ensure that the ignition leads mike a good connection
in the distributor cap.
{ii} Keep all connections and mating surfaces tight, clean,
free from palnt, corrosion, and lubricant.
{iii} Where the ignition system is screened, mainiain a good

contaci between screen of LT, and H. T, ignition leads
and that of the disiributor, which must be properly

carthed.
() Coil
{i} Ensure good, clean and tight connection of all coil
leads,

{ii) Maintain a good metal-o-metal contact, free (rom
paint, corrosion and lubricant, between the body of the
coil and its mounting.

(il Where a coil is screened, maintain g good contact
between the junchions af the screen,
u




ie]  Baflery
Keep the banery terminals and feads clean and properly
firted 1o provide a good electrical connection.

(1Y Earthing and bonding sirips
keep all junctions ¢lean, free from corrosion of paint and
¢risure that they are tight.

g} Do NOT disconmecy the banery cables while the engine is
running or damage (o aliernator semiconducior devices may
oo,

It is aleo imadvisable 1o break or make any cononection in
the alvernutor charging and control circuits while the engine
I% FUnning.

It is gssential to observe the polarity of conmections o the
batlery, aliernator  and  regulailor, as a0y icoTrec
connections made may cause (rreparable damage to the
semiconductior devices,

{hy  Remainder of elecirical systems

(1} Emsure thar there I no intermitient coniact on any of
the fuses, leads, switches or connections,

{i1) Ensure that any screening is continuous and is properly
carthed s both ends,

fi)  Doonol imerlere with the vehicle wiring system, alternator
angd switches,

) Avosd making improvised connections o the elecirical
syslem,

ik} Avoid tampering with any parts of the elecirical system
which are nol undersiood.

il Day oot paind under bonding serips, or earth braids or other
parts imtended fo be in elecirical contact,

imj Doopod femove any suppression equipment that may be
firted 1o the vehicle.

in) Refrain from wsing switches unnecessarily.

io) Heport immedimlely any defects which may affect the
slandard of suppression of ihe vehicle,

IGNITION SYSTEM, 12 VOLT MODELS

MSTRIBUTOR

Drescription
213.  The distributor is mounted on an extension of the oil pump
driving shafi,

L]



214, Early vehicles only: In addition 1o automalic timing advance
mechanism, the distributor incorporite a hand seifimg contrel,
known as the octane selector. This 1s a vernter adjustment attached
to the distributor, fitted with a sliding portion controlled by an
adjusting screw and a calibrated scale marked R (retard) and A
{advance) with a number of divisions between, The standard seiting
for the ignition is with the long line of the scale on the sliding
portion against the mark on the selector body, thas leaving one
division further possible advance and {our divisions retard, See Fig.
e

This setting is correct for %0 octane fuel and with & clean engine,
but should pinking develop as u result of the need for
decarbonising, the control can be retarded a linle by turning the
serew inoan anti-clockwise dicection, D not forget o reiomm i Lo
the original position after decarbonising.

Fig. 74
lgairinn riming,
12 woli [usas models

A Agljusler aide,
iEnEtkE liming

Lubrication (Lucss)
215, Al regular intervals remove the distributor cap by springing
off the clips.
Lubrigate as Tollows:
{13 Lightly smear the cam with clean engine oil.

{21 Lift off the rotor and add a few drops of thin machine ail to
lubricate the cam bearing and distributor shafi; push the
rator on the shafl as far as possible,

{3) Place a drop of clean engine oil on the contact breaker lever
pivat, taking care not to oil the contacts.

4] Add a few drops of thin machine oil through the hole in the
contact breaker base plate, 1o lubricate the automatic timing
conirol. See Fig, 6.
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Fig. M Lecss
Ihairibeutin, 12 vall madels

A —R ol arm

B—Lshricale & 1hese
[LRTTIS EY

C—Curbin herush

B elCamtai enkes
lever piviol

Lubrication {Ducellier)

0. To lubricate, proceed as Tollows:

{1} Remove the disiributor coves and Wfr-off the fopor-arm and
anti-dist shield.

(2} Wery lightly smear the cam with grease.

(37 Lubricate the pressure pad with grease.

(4 Adda few drops of 0il (o the Telt pad in the fop of the cam
spindle,

{5} Tum the crankshaft with the starng baondle untl he
distributor centrifugal weight piviol post is visible through
the cut-oul in the base plate and lubricate ithe pivor posi with
a drop of oil. Kepeal for the opposite pivol post,

th]  Wipe away surplus lubricant and ensure that the contacis
are ¢lean.

{7y Refit the anii-dust shigld,

(8} Fit the rotor arm, engage the slot in the spindle and push
down Firmly,

9 Clean the disiributor cover inside and ouwr, particularly
between the electrodes and fit the cover, securing with the
clips.

Flg., TT
Ihacellier
distribintar
lubirscatinn

1T vl msdels
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Checks (Lucas and Ducellier distributors)

217,
[LTTEY

(1}
(2)

i1

The following poinis should be checked. All defects noted
be reported:

Check that 1he clamping bolt secunng the disiributor s
tight.

Check that the vacuum pipe is nol damaged and is secured
tightly al both ends,

Check that the nut fixing the cahle coil-distributor to the
distributor is right.

Rouiine sdjustments and servicing

Clean and adjust distributor points {Lucas)
fio be corried out by o vehicle mechanic)

118,
(1

(2}

II?. ™ Lucas
IHsiribalor comtacl poeints,
12 »oll models

T
H—Securing screw for

L—Adjusier brew,

(3

Periodically clean the distributor as follows

Wipe the inside and outside of the cap with a soft, dry cloths
ensure that the small carbon brush works freely in its holder.

Remove the nut and 1ift off the spring antd moving contiact,
If necessary remove the adjustable contact plate, Ensure
that the contacts are free from grease or oil; if they arc
burned or blackened, clean with a fine carborundum stong
or very fine emery cloth and wipe with a gasoline-moistened
cloth, Replace the contact sel.

dpusier slod for
comlac proiinls

idfustahie comact

Igniliom timing

Check and adjust the contact bregker clearance as follows;
{l) Remove the distributor cap and rotor arm then turn the
engine by hand until the contacts are fully open.

{ii} The clearance should be 014 in, — 016 in. (0,35 - 0,40
mm), Le., the feeler gauge supplied in the tool ki
should be o sliding fit between the contacis.

{iii} If necessary, slacken the screw which secures the
adjustable contact and adjust by the adjuster slot until
the clearance is correct, re-tighten the retaining screw,

fiv) Replace the rolor-arm and distributor cap.

y




Clean and ndjusi distributor podnis (Ducellier
fier e carried ouf by o vehicle mechanic)

2%, The lustration (Fig. 79} shows the distnbutor points being
adjusted using service ool number 18C 1308, Whilst the points can
be adjusted only to the datum setting without the use of the iool, a
full check and adjusiment of the distributor, e, dwell angle, dwell
variation and vacuum advance can only be achieved by using this
ool in conjunction with engine disgnosiic equipment, Pwell angle
57°, Dwell vartation =2% 307,

120, Periodically clean the distributor, and if necessary rénew the
contacis {see Fig. T9) as follows:
{1} Release the spring clips
and remove the distribulor

cap.
{2y Pull off the rotor arm, =
(3) Remove the anti-dusi

shield.

(4 Remove the relaining
screw  and withdraw  the
fixed contact pomnt,

(5) Shde the spring clip rear-
wards.

(6] Disconnect the condemser
lead.

(T} Disconnect the lead from
the ignition eoil,

(B} Remove ihe insulation
washer fram the moving
contacl post,

(9 Lift off 1he moving
coftagt  point  compleie
with leads and conmesior
block from the distributor
body, Clean the contacis
and if burned dress with a =
fine carborundum slone or Erulﬁrr Asirbalor

emery cloth and wash i Cieaning or remewing comtasts
petrol, 12 vl mndels

221, Refit or renew the comacts as Pollows;
(1 Fir the moving conlact poini pver (15 post,
{11} Locate the leal spring o the plastic guide,
{12) Fir insularion washer,
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{13} Secure the assembly with the spring clip.

{14y Fit connector hlock 1o distributor body

{15 Connect bead to ignition coil.

{16) Fit condenser lead 10 connector block,

(173 Fui the fized contact point and loosely reraim with screw,

{18} To adjust the coniact points clearance, rotate the engine
with the starting handle until a cam ol the rotor fully opens
ihe poinis.

{19 Adjust the position ol the {ixed contagt point (o the datum
setting of 0014 to 0016 in (0,35 to 0,40 mm) and tighten the
relaiming screw.

Fig- HiL

Iheceflier dulrvbaboe
Adjusibng coniaci chrurmnee
12 wodi mndicls

{200 Clean the distribuior cap inside and oul, particularly
between the electrodes,

(21) Fit the anti-dust shield and rotor arm,
{22y Refit the disiributor cap and retain with the clips

Tu adjust ignition timing (Lucas and Ducellier distributors)
fro he carried our by o vehicle mechanic)
271, In certain countries very low grade fuel is supplied, in whiech
case It may be necessary to adjusi the ociane selector {Lucas
distributor) or 1o retard the ignition 10 avoid pinking, even with &
clean engine.

L]




Heset fgnition timing as follows;

(1} Set the comact breaker point gap 1o 014-.016 in. (0,350, 40
mm} with the points Fully open.

(2] Rotare the engine in the running direction uniil Mo, | piston

i% on the compression siroke (both valves closed) and the
mark on the crankshaft polley is in line with the poinier,

h‘{:lTE— There arc twe (ypes of riming marks in use, @ muliiple poister with
a single mack on she pelley, i & simgle poinier with 2 scale of marks on the

pulley,

Phee multiple poimder represenis 5° BTER 3" HTERC; TRC and 6" ATDC
resprEciively.

The scale of marks on the pulles ropeesenss 87 BTDC; T BT TV 3

ATEH and 7 AT respectinvely

Align the cromkshaft pulley mark and poimer as Tollows:

The TEE mark when wsing 123 aaane luel.

17 ATTH whim wsing 85 wwiane lael, This poseism musl he esinmaied
Igtwerm dbe TOC amed &% ATIN marks wiih the exrly pisdnder

{3} The distributor rotor should now correspond with No, |
cylinder high ension lead rermmal

(4} Where firted sgi the octane selector so that the fourih line
from the feft-hand side of the calibrated slide iz against the
face of the disiributor body casing.

{3} Slacken the pinch bolt ar the base of the distributor; rotate
the distributer body until the contact breaker points are jusi
opening with the follower on the leading side of the cium: re-
iighten the pinch baolr,

Fig. %1
E=rly timing Painier
lgmitimn timing

A—h" HTINC

B—3" AT

C—ThOiC

D™ AT

E—Cirank shalt pully mark

LRELITE

Fig. #2
Latest timing marks. The
degree marks i the right of
TEM are before TIW: amd
ihose 1o the leit are

alter TINC.

A —5cale om piilley
H— T:lnml frnmiar




SPARKING PLUGS, 12 VOLT MODELS

Description

223, The sparking plugs are fitted with plastic covers, To gain
access 1o the plugs for cleaning and gap-setiing, pull up the plug
covers. without detaching them from the high tension leads.

Routine adjustments ungd servicing
Clean and adjust sparking plugs (fo be carried out b o wehicle
mechanict

224, Ad regular intervals remove the plugs, clean and if necessary,
reset the electrode gaps to 0.029:0,032 in. (0,754,830 mm). o nolb
adjust the ceniral electrode.

Fig. B3 Sparking plug
A—Civer B—Sparking plap

HIGH TENSION CABLES, 12 YOLT MODDELS

335, 7 mm rubber-covered ignition cable must be weed Tor
replacement  purposes when the original cable Is cracked or
petished, Connections are made as follows:

) To coil and sparking plug suppressors. SUppressors screw
imo the ends of the cables.

(b} To disiributor. Unscrew the pointed fixing screws on ihe
inside of the distributor cap and push the cables, which
shiould not be bared but cut aff Mish to the required length,
well home into their respective terminals and tighten the
fixing screws, The screw securing the centre ¢ahle is
accessible when the carbon brush is removed.,

jist




BATTERY, 12 VOLT MODELS

Deseriplion

22, The negative carth b2 voll battery is carried under the bonnet
on the right-hand side, Together with the air-cleaner, 11 is mounicd
in g support bolted 1o fouwr chassis brackets, and is secured by
means of a cover and two wing nuls,

MEFTE—For full wser inlormation on lead acid batieries reference shouwld be made 1o
EMER"S Povwer JALS apd 146H

Checks

227

(17 Check the state of charge of 1he bariery. See para. 229,

(2} Check thar the battery termumals are clean, Clean if
necessary by removing the lugs, and refil as described in
para 230,

{3} Check thal the lead from the baitery (o starier switch i not
damaged and is secured tightly an the starter swiich,

(4] Check thal the earth lead is not damaged and has a good
connection with the chassis side member,

(5% EIIIEIJH! that the ven! holesin the centre of the fller plugs are
ckgar,

(6) Ensure that the bolts and nuts securing battery support 1o
chassiz brackels are tighi.

Routine adjusiments and servicing
Topping-up the battery
228, Proceed an Follows:

(1} Wipe all dirt and moisiure from the battery top.

Fig. Kd Baddery, 12 vali models
A—Filler plug

(2) Remowve the filler plug from each cell in turn, I necessary
add sufficient distilled warer 1o raise the level to the top of
the separators. Replace the filler plug. Avoid the use of a
naked light when examining the cells,
g



In hot climates il will be necessary 1o top-up the battery al morc
frequent infervals,

in very cold weather it is essential that the vehicle be used
immediately after topping-up, to ensure that the distilled water is
thoroughly mixed with the electrolyte. Neglect of this precaution
may result in the distilled water freezing and causing damage o the
battery,

Tuo check electrolyte ffo be carried out by @ vehicle mechanic)
329, Occasionally check the condition of the battery by
measuring the specific gravity of the electrolyte in each cell, using a
II'II]rIdl;umrtrr. Specific gravity readings and their indications are as
ollows:

[ 280-1_300 {3122-34" Baumé) .. Battery fully charged

About 1,210 (25° Baumé) ...Battery aboul half discharged
Below 1,150 (19" Bawmé} .. Bartery fully discharged

These figures assume an electrolyte lemperature of 60°F.
{15.5°C.}. If one cell gives a reading very different from the rest, it
may be that acid has leaked from thal particular cell, or there may
be a shori circuit between the plates, in which case the battery
should be inspected at a workshop.

Mever leave the battery in & discharged condition for any length
of time; it should be given a short refreshing charge every fortnight,
to prevent permanent sulphation of the plates,

When using rapid charge equipment to recharge the battery, ihe
battery must be disconnected from the vehicle.

WOTE—IF the wehicle (5 10 be left in 1be open m very cold wesiher, care Muast b

saken 10 ensure ihat the Babery s in s good sae of charge, otherwise the 55 @
donger of ik electrolyte Treeding and consequent damage fo- the batrry.

Refitiing hattery lugs
230, Il the battery lugs have been removed for any reason, they
must always be refitted as follows:

{1} Clean the terminal post and inside of the battery lug.

{2) Fit lug to terminal post and lightly tap on the taper of ihe
post.

(1) Smear Protective PX-7 in the hole for the relaining screw
and on the lug.

{4 Replace screw, 1aking care not 1o overtighten. ON NO
ACCOUNT MUST THE SCREW BE USED FOR
PULLING DOWN THE LUG.

ALTERNATOR, 12 VOLT MODELS
Description
731, The alternator is a complete and sealed unit incorporating a
voltage regulator and is mounted on the left-hand side of the engine
driven by a *V' iype bell.
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If requires no servicing or lubrication,

The electronic voltage regulator emplovs micro-clreul
techniques resulting in improved performance under difficult
service conditions. -

The whole assembly is encapsulated in silicone rubber and
housed in an aluminium heat sink, ensuring complete protection
againsi the adverse affects of temperature, dusi and moisture etc.

The alternator systemn provides for direct connection of the
ignition indicator warning light and eliminates the need for a lield
switching relay or warning light control unit, As the warning light is
connected in the charging circuit, bulb failure will cause loss of
charge. The light should be checked regularly and a spare carried.

Fig. BS Aliernsdor, 12 voll midels

Checks
132.The following points should be checked:

(1} Check the driving belt tension (sec para. 103},
{2} Check that the electrical conneclions are tight.

{3} Ensure that the pivid bolis fixing alternator to anchor
brackets, and the bolts fixing the alternator to the adjusting
bracker, are 1ighs.

FLISE BOX, 12 VOLT MODELS
Ihescripthon

133. A blown fuse is indicated by the faflure of all the writs
provected by it and i confirmed by éxamination of the [use. Before
replacing a blown fuse, locate and remedy the faull in the wiring of
the units which have failed, [f the cause of the trouble cannor be
found and ‘8 new luse blows immediately. the faull must be
reported and rectified,

I



Fig, #& Fuse box, 12 voh medels
AeCpet Tor Tase hox B—5Spiire lipsk

334, The [use box is located on the steering column shroud. See
Fig. #1 for location, All fuses are of the 3§ amp cart ridge 1¥pe, (wo
spare fuses being carried in the box. Only the correct type of Tuse
may be used,

STARTER MOTOR, 12 VOLT MODELS

Description

235, The starter motor is situated at the left-hand side of the
engine and mounted 1o the Mywheel housing. It is operated by the
lgmitlon switch on the sieering column shroud.

In the event of the starter pinien becoming jammed in mesh with
the flywheel, it can usually be freed by withdrawing the dust cap
and turning the starter armature by means of a spanner applied to
the shaft extension at the commutator end.

Checks
236. The following points should be checked on the siarier
motor:

{1} Check that the nuts securing the starter to the flywheel
housing are tight.

{2} Check that rhe elecrrical connmections are thght.

{3} Check that the feed lead is not damaged and is secure al the
starter switch.

Routine adjusiments and servicing _
Check starier motor brush gear (o be carried out by @ vehicle
reciamic)
137.

{1) Remove the starter motor end cover,
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(2} Check that the brushes move freely in their holders Sy
helding back the brush springs and pulling gently on the
flexible connectors. 1T & brush is inclined o stick, remove it
from its holder and clean it with a gasoline-moistened rag.

(1) If the brushes are worn, or if the brush flesible connecior is
expoded 10 the running face, new brushes should be fitted by
an electrician,

Commuintor

138. Al the same time examine the commuimtor, which should
have a bright burnished appearance. Remove any oil, or dirt with a
gasuline-moisiened cloth,

STARTER SOLENOID SWITCH, 12 VOLT MODELS

Iheseription

1. A solenoid type switch i fitted 1o the bulkhead and operates
the starter mofor,
Mo USEF SErVICINE 15 NCCessary,

HORN, 12 VOLT MODELS
Deseription

240.  The horn i mounted under the bonnet lid, and is secured by
two balts,

Checklis
241, Check hoern as follows:

(1) Check that the bolis securing the horn are right.
{2y Check thar the connection of the Teed lead is not loose.

WINDSCREEN WIPER MOTOR, 12 YOLT MODELS

241,  One windscreen wiper motor is fitted behind a cover panel at
the lefi-hand side of the facia panel, The two wiper blades are
operated vie wheelboxes by a flexible drive cahle,

A lead from the wipér switch plugs on 10 4 Lucar blade locaied
on the ledge above the instrument panel.

When the windscreen is folded flat, this plug must be removed,
as this prevents the wiper motor being inadvertently switched on,

T



Flg. 87 Wiper modor, 12 voli models
A —Wiper maor B Cover far siper o

LIGHTS, 12 VOLT MODELS
Iescription
Headlights

243. The headlights, mounted in the wing fronl panels,
incorporate a combined reflector and front lens assembly known as
the Lucas light unit, Double filament lamps give a vertical dip.

Side lights

344, The side lighis are also mounted in the wing lront panels,
and the covers are secured by & threaded tvpe holder.

Stop/tail lights
345, Two combined stop/tail lights similar 10 the side lights are
fitted at the rear body.

Turnlights

246. The front wrnlights are mounted in the front wing panels
below the side lights. The rear turnlights are situated on the rear
body above the stop/tail lights.

Mumber plaie ligh

247. The number plate light is mounted on the right-hand side a1
the rear of the body adjacent 1o the turnlight.

Convoy light
248. The convoy light is situsied cenirally under the rear chassis
member.
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Instrument panel lnmps

249, The instrument panel incorporates an illumination lamp, the
charging, mixture controf, oil pressure and main beam warning
lamps.

Checks
150 The following points should be checked:

{1} Check lights for broken or cracked glass. If the headlight
glass is broken the complete light unit musi be renewed, I
the lamps are discoloured as a result of long service they
should be remewed.

{2} Ensure that the stop/tail light, wurnlight and side light covers
ANE sECUre,

Routine adjusiments and servicing

Headlight lamp replacement

251 Press in the light unit againsé the tension of the springs on
the three adjustment screws, turn it anti-clockwise and withdraw.
Pwist thie back shell in an anti-clockwise dircetjon and pull it off 1he
light unit; the lamp can then be replaced and the unit reassembled.

Fig. BR Headlighi, veriicsl dip, 12 »oll models

A—Mask wdnpiar rim Li—Lamp contact howsiags
B-Firling wecuring masik adapar rim H—Fairing sim

L —Light wna secusang rim, from J==Ligha shedl

D—Lighi umi k-—Rubber gasket

E—Lamp L —Adjusiing screw —virtical
F=Light umn sec urimg fim, rear M —Ad imting serew—horizonial

Headlight setting /to be carried our by a vehicle mecharic)
252,  The headlights should be sot using beam serting equipment.
If adjustment is required, the vertical light setting can then be macde
by turning a screw at the 1op of the lamp and honzontal adjustment
by means of the screws at the side of the wnit.
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In an emergency, the headiights can be sei by the following
method, but should be checked and if necessary resel using beam
setting equipment as soon as possible.

When checking headlights, the vehicle must be unladen, on level
ground and 12 fi. (363 ¢m) from a vertical wall or screen. The
horizontal and vertical centre lines of the headlights must be
accurately measured from the vehicle concerned then marked on
the wall or screen, as illustrated. Adjust the headlighis, as
fecessary, so that the area of concentrated hght corresponds with
the marked crosses,

Fig. 80 Wall or screen marking for seiting headlight main bram
A—hleasuroment betwesn headlight conires
H—Measrement from level Moo 10 headlighe cenires

Fig- ) Side lighis amd from arnlights, 12 vell modids
A — Turnlighi B—Side hight

Fig. 91 Stop  ull lighis and resr lurmlighis, 13 vali midels
A—Srop o g B Eear iurmlight
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Side, il ‘stop and furnlight lamp replacemend
253, All lighis are of the same design, the dillerence being in the
colour of the lens, side lights have white, rear lights red and
furnlights amber lenses.

To replace lamps in any of the above the glass i inscrewed from
its threpded holder when the lamp is readily accessible and can be
replaced. Finally screw back the lens,

Mumber plaie lght lamp replacemeisi
254, To replace lamp; remove the securning screw and cover, The
lamp 15 then accessible in the lamp body.

maip

Fig. ®1 Mwmber plaie Gight, 11 vob models
A—Screw H—Cover L —Hiilh

Insiromeni panel and warning Hghi lamp replacement

255, Should 4 warning lamp burn out, operation of the
corresponding component will not be affected, but i1 should be
replaced al the earliest opporfunity to safeguard that particular
item of equipment

Fig. ¥1 Warming lights, 12 voll models
Ao~ Hiths B—Screw retaining imstrament panel
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To replace warning light bulbs:
{17 Release the speedometer cable from the chip atached 1o the
rear side cover,
{2} Remove serews retaining the insirument panel.

{1} The instrument panel can now b eased forward Tor acoess
1o bulbs, Replace as necessary.

Convoy light lamp replacement

256, To replace the lamp, remove the screws holding the rim
cover and withdraw rim and glass cover, The lamp can now be
removed. Push new lamp into the holder turning jhe lamp to the
tefi,

AT trutler socket

357. A NATO 12-pin rrailer socker is siluated on the left-hand
side of the rear chassis cross member. The socket is profected by &
rubber cover (Fig. 891, See circuit diagram for wiring connections,

Fig. % WATO irniler plug soskrd
A—NATO wrailer socker

CHAPTER 14
ELECTRICAL EQUIPMENT, 24 YOLT MODELS

SUPPRESSION OF ELECTRICAL INTERFERENCE
TO RADIO SERYICES

754, The introduction of VHF radio sets 10 the services calls for &

high standard of wvehicle suppression if interference |s 10 be

adequately suppressed and [ull advantage of the sets obiained;

gopd maintenance of the electrical svsiem is therefore essential. 0

should be remembered that even if a radio set is not finted the

vehicle electrical system can cause interference 1o nearby radio sets,
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Attention 1o the following details will do much 1o maintain the
required standard of suppression.

()

(b}

<l

()

()

in

ig)

thi
i

(i)

(k)

Sparking plugs

Ensure that the mating surface of the plug, pasker dind
eylinder head are clean and that the plug is fitted tightly into
the cylinder head,

Ignition leads

{i) Ensure that connections to 1he plugs are clean and tight,

(i) Ensure thar the screening is not corroded or frayed, but
5 continuwous and properly earthed at both ends.

Distrbutor

(i) Keep all connections and mating surfaces tight, clean,
free from paint, corrosion and lubricant,

{ii) Maintain a good contact between screen of LT and H1
ignition leads and that of the distributor, which must be
properly eanhed,

Coil

{1 En:|1|r= good, clean and tight connection of all coil
leads.

(i) Maintain o good metal-to-metal contact, free from
paint, corrosion and lubricant, between the body of the
coil and its mounting and beiween the junctions of the
SCreen,

Batiery
Keep the bhattery terminals and leads clean and properly
fitted to provide & good electrical conmnection,

Earthing and bonding serips
Keep all junctions clean, free from corrosion or paint and
ensure that they are tighe.

Remainder of elecirical syvstems

{i) Ensure that there is no intermittent contact on any of
the fuses, leads, switches or connections.

(ii} Ensure that any screening is continuous and is properly
earthed st both ends.

Do mot nterfere with the vehicle wiring system.

Avoid making improvised connections 10 the electrical
E¥sLem,

Avoud tampering with any parts of the electrical syslem
which are not understood.

Do not paint under bonding serips, or earth braids or other
partsintended 1o be in electrical contact.
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() Do not remove any suppresson equipment that may be
fitied io the vehicle,

{m) Refrain from using switches unnecessarily,

i} Report immediately any defects which may alfect the
standard of suppression of the vehicle.

IGNITION SYSTEM, 24 VOLT MODDELS
DISTRIBUTOR

Descriplion

759, The distributor (s mounted on an exension of the oil pump
driving shaft. It is of the screened type having a centrifugal
automatic advance mechanism which has an operating range of 0-
22 degrees over a disiributor speed range of 750-2,400 rev/min
(1,500-4,800 rev/min engine speed).

160, Further adjustment 1o the distributor may be made by
slackening off the retaining bolt and moving distributor body
round to either R (retard) or A (advance} as shown on the
calibrated scale. The standard setling is with the bolt in the centre
af the scale, leaving two divisions possible advance and two
divisions retard. See Fig. 95,

Fig. ¥5 Igaitbon timing, 34 voll models
A= Screws rétnining distribolos cap H—lgnition 1kming sdjasier

Lubrication
261. A regular intervals remove the distributor cap by slackening
off the two ouler screws retaining the disiributor cap. Sec Fig. 95
Lubricate as follows:

{1} Lightly smear the cam with clean engine oil.

{23 Lift off the rotor and add a few drops of thin machine ot 1o
lubricate the cam bearing and distributor shafe; push the
rotor on the shaft as far as possible.

Tk




(3 Place a drop of clean engine il on the contact breaker lever
pivol, taking care not to oil the contracts.

14) Add a few drops of thin machine oil through the hole in the
-;;un[a-.’:: breaker base plate, to lubricate the automatic timing
control,

Fig. M Elecirical equipmesi in engine comparimeni, 24 voll models
Filter for ignition coil
Heater Blower umit

Gieneraior

Screened high tensaon leads
Diistribuator

lgninkon cofl

L i



Fig. 7
Distributar, 24 voll madels

A —Robod arm

B—Condense

U —Cam

[I==Screw securing
mevvable coniac

E —Consact breaker
pivol

F—Comia prinis

Routine adjusiments and servicing

Clean and adjust distributor points (fo be carried ouf iy o vehicle
mechanic)

261.
(1}

2

{3
(C3)
(3)

(6}

{7}

Periodically clean the distributor as follows:

Unscrew the four gland nuts nearest to the spark plugs and
withdraw the H.T. cables,

Slacken the two outer screws securing the distributor cover
lo the body and withdraw the cover compiete with cahbles.
There is no need to disconnect the ignition coil cable for
routing mainteniance.

Lift off the rotor using, if necessary, 8 pair of suitable levers
carefully applied at opposite points of the rotary moulding.

Wipe the moulded interior with a clean, dry, lint-free cloth,
paying particular attention to the spaces between Lhe
terminals. Ensure that the small central carbon brush is free
1o move in its holder.

Examine the contact breaker. Rough, burnt or blackened
contacts can be cleaned with fing carborundum stone of
emery cloth. 1T this is necessary, proceed as follows:

Remove the 4BA nut and withdraw ithe spring moving
contact and fibre washer,

Remiove the lixed contact plate by withdrawing the wo
felaining screws,
T




{8) After cleaning the comtacts, smear the pivol post with
Ragosine molybdenised non-creep oil or Mobilgrease Mo. 2,

(9 Refit the contact set ensuring the fibre washer is positioned
over the pivot post and between the fixed contact plate and
maoving contact ibre block,

t10)  To adjust, the contact breaker gap, turn the engine with the
starting handle until the heel of the moving contact is on the
highest point of a cam; with the maximum separation of
the points,

(11} Insert a 011 in. (0,27 mm) feeber gauge between the points
and adjust the positlon of the fixed contact plate until the
gauge is @ sliding fit. Tighten the retaining screws and re-
check the gap.

{12y Refit the rotor ensuring that the key is correctly located in
the cam spindle keyway,

(130 Fit the distributor cap ensuring that the small rectangular
plate attached to the body by a screw, focates in the similarly
shaped notch in the cap. Tighten the cap retaining screws.

(14} Refit the H.T. cables 1o the spark plugs.

To adjust ignition timing (Lucas and Ducellier distribuiors)
fte e carried cut by g vehicle mechanic)

263,  Resel ignition timing as Tollows;

(1} Sel ihe contact breaker polmt gap o 014-.016 in
(L035-0,040 mm )} with the points Tulfly open.

(2} Rotate the engine in the running direction until No. | piston
1% on the compression siroke (both valves closed) and 1he
mark on the crank shall pulley is in line with the pointer,

MOTE—There re iwa cypes of thiving marks in use, & muiltiphe poinier with
8 ainyle mark onohe palbey, or; o single poinder with a scale of marks on e
nulley. The multiple poimier represems 67 BTN 1° BT : TN and 6*
ATEH wewpecrively. The scale of imarks on the pulley repicsent &° BTDC;
1% BT TURC, 3% ATISC and 6° ATOC respestivedy

Adign the cranksbinds pulley mark and padpder as ToBows

The TIM mark wihen usimg 9193 aoisne fiel,

¥ ATIH when using B octane fuel. This grosibion must be esimaied
hetween the TIHC and 67 ATDR maiks with the early painner
1=



Fig. 98
Early limimg marks

A=TDC

B—1" HTTC

C—&" BTDC

B—TDC mark on
cramkshalt pelley

Fig.

Labenl timing marks
The degree marks i ibe righi
of TIM. sre before TIM; anil %
thase o e kel ore alfiler
TIH,

A—Scale on pulley
H—Timing poimier

(3} The distributor rotor should now correspond with Mo, |
cyvlinder high tension lead terminal.

{41 Slacken the pinch bolt at the base of the distributor; rotate
the distributor body until the contact breaker points are just
opening with the fibre cam follower on the leading side of
the cam; re-tighten the pinch bolr.

IGNITION CONL, 24 YVOLT MODELS

Descriplion

264. The ignition codl is 2 10 volt oil flled unit and 1o make it
suitable for the 24 volt sysiem a ballast resistor is connected in
series with the primary winding of the coil. The ballast resistor is
hiosuised with the filter wnit.
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[hescription

265. The filter umit 15 Atted o suppress inierference Lo radio
cquipment. It consisis of a choke, connected inm series with the
supply 1o the gnition coil, and iwo capacitors connecied one acrass
euch end of the choke and carth,

SPARKING PLUGS, 4 VOLT MODELS

Deseription

266. The sparking plug 15 a 14 mm %2 in. reach, 3-piece type with
a built-in 1,000-3, 000 ohm resistor and a rolled-sieel washer. The
resislor suppressés interferénce 1o radic equipment and also
reduces the burning rate of the electrodes,

Fig: 100 Sparking plug, 24 vobh models
A—Sparking plug He—Soreemed lead L= Washer [or sparking plug

Routine sdjusimenis and servicing

Clean and adjust sparking plogs ffo be carnied owr by a wehicle
mechanic)

267, At regular intervals remove the plugs, clean and if necessary,
resct the elecirode gap do 0.089-0,032 in, (0, 750,80 mmj. Do not
adjust the central elecirode,

HIGH TENSION CABLES, 24 VOLT MODELS

68,  Examine the screen and glands on each cable 1o ensure that
the metallic screen is undamaged and metal-io-metal contact is
matntained throughowr the lgnition screened system,

20



BATTERIES, 24 VOLT MODELS
Description
369, Vehicle and radio batieries are located as follows:

(11 Vehicle batleries. A negalive earth return system is used,
':_ employing two 12 volt batteries connected in series, giving
24 volts output. They are located in the centre of the seat
box between the driver and passcnger seats, and are
protected by & metal cover secured by two wing nuts. See
Fig, 101.

Fig. 101 ¥ehicle batteries, 34 volt mnadels

(2] Radio batteries. Two 12 voll baiteries connected in series
giving 24 volis output are used for the radio system. They
are housed in the body beneath the radio rahle and are
protected by & metal cover. See Fig. 102.

IMPORTANT: Ensure that the baiteries are connected in series
and that the leads are connected as shown al Figs. 101 and 102.

Fig. 102 Hadlo batieries, 24 voll

270. The gases liberated from a battery are highly inflammable,
therefore, it is important that electrical connections are maintained
clean and tight as an insurance against fire,
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IL1s equally important 1o ensure that the vents in (he battery cell
filler plugs are kepe clear, as pressure within the battery cell s
produced il the gases resulting from charging cannot escape. A
blocked cell vent may result in a burnt battery.

NOTE —For full user informaiion on lead acid batberles referenee should be made (o
EMER"S Power § 318 and J 330,
WARNING —This vehicle tu flate] wish & teciblied AC sysiem. See Fig. 109

i1y The battery connections must always be clean &nd 1ight

iZF Mever run the engime withaui vehicle batieries being connecied 1o the system,

this applies ¢ven when using slave hatteries.
{31 The radic batiery leads must be conpecied 10 e baitery or correcily smowed,
fee pasa, M7,

14} Ensure hairerles are regulasly mancained, soe paras, 171273,

Fig. 103 Warning plate, reciified AC ssstem, 24 voll models

Checks
271,
{1} Check the state of charge of the batleries. See piira, 273

{2) Check that the battery terminals are clean, Clean i
necessary by removing the lugs, and refit as described in
para, 274,

{3} Check that the lead from the battery 1o starter swirch is not
damaged and is secured rightly at the searter switch.

(4) Check that the eanth lead is not damaged and has a good
connection with the chassis side member.

(5) Ensure that the vent holes in the centre of the {iller pligs are
clear,

(6) Ensure that the battery clamps and housings are tight.

Routine ndjustments and servicing
Topping-up vehicle and radio batteries (fwa 12 voll in series)
272, Proceed as ollows:

(1} Wipe all dirt and modsture from the hittery 1op,
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(2) Remove the filler plug from each cell in turn, 1T necessary
add sufficient distilled water 10 raise the level 1o the top of
the separators. Replace the filler plug. Avoid the use of a
naked light when examining the cells.

In hot climates it will be necessary (o top-up the battery at more
frequent inlervals,

In very cold weather it is essentiial that the vehicle be used im-
mediately afier topping-up, to ensure that the distilled water 1%
thoroughly mixed with the elecirolyte. Neglect of this precaution

may result in the distilled water freezing and causing damage (o the
battery.

To check dlectrolyte (o be carried our by o vehicle mechanic)

273. Occasionally check the condition of the haitery by
measuring the specific gravity of the electrolyte in each cell, using a
hvdrometer.

Specific gravity readings and their indications are as follows:
[.2B0-1_300 (32°-34° Baume) .. Battery fully charged
About 1,210 (257 Baumé . Batery about half discharged
Below 1.150 (19" Baumé .. Battery Tully discharged

These figures assume an clectrolyte temperature of 60" F,
{15.55C.}. If one cell gives a reading very different from the rest, it
miay be that acid has Fcaln:d from that particular cell, or there may
be @ shori circuit between the plates, in which case the battery
should be inspected at a workshop,

Mever leave the battery in a discharged condition for any length
of time; it should be given a short refreshing charge every f orintght,
10 prevent permanent sulphation of the plaes.

Refitiing ballery conneciors

274. If the battery connectors have been removed for any reason,
.i'._:t para, 270, WARNING—they musi always be refitted as
ollovws:

(1) Clean the terminal post and connector.

(2) Fit connector to terminal post and lightly tap on the taper of
ihe post,

{3} Smear Protective PX-7 on the terminal post and on the
CONNECiOT.

{4} Tighten reéfaining bolt and out.
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GENERATING SYSTEM, 24 VOLT MODELS

I78. Depending on the vehicle specification, vehicles may be
fitted with either of the following %0 amp generatin EQuipment :
(1) Generator No. 10 Mk. 2 with Generator Panel No. 9 Mk, i

[4] 8
(2) Generator No. 10 Mk, 3 with Generator Panel No. 9 Mk, 4,

Deseription

276. To mert the heavy demands of the electrical system the
vehicle is fivted with a 24 volt alternating current (AC) 90 amp,
generator logether with an associated rectifier svstem and BEneTato
panel,

The use of this system permits a high generator output 1o be
obtained at low engine speeds,

Provision is made 1o charge the batteries with the vehicle station-
ary, & hand throtle control {para. 21} is provided which can he
adjusied to vary the engine speed to give an optimum charging rate.

The generator is installed alongside the engine and s swing-
mounted on fixing lugs locared ot each end of the generator.

Running the generator with the battery disconnecied resulls in
the generation of a t::ly high voliage and if this ocours the rectifier
units will be destroyed; Faully connections in the charging circuit
will cause voltage surges and a similar effect will resull. Conse-
quently the engine must never be run with the vehicle bariery
disconnected or with faully connections in the charging circoit. A
warning plate to this effect is fitted 10 the seal base, driver’s side
(see Fig, 103),

Fig, WM Gemerator Mo, 18 Mk, 2, 99 amg.. 24 vill el

Geenerator Mo, [0, Mk, 2, W winp,

Description

I77. The generator is a fully suppressed 7 in., partially water-

proofed, fan ventilated, self excited 3-phase aliernator with & built-

in rectifier system, It generates 24 volls al a generator speed
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{cutting-in speed) of $00 pev_/min. and attains 115 maximuom output
of 90 amperes at 1,900 rev./min. (1,070 rev./min. engine speed).

(i}

(k]

ek

()

)

in

3]

(h)

The 3-phase main windings are carried in the fixed stator
portion of the machine; they are bar wound and star con-
necled. The three ends of the windings are connected 1o six
silicon diodes 1o give the required 24 volt rectified output
and (o another three diodes 1o give a 24 volt rectified supply
to & relay in the generator panel (para. 280).

The diodes are located in heat sinks in the end shickd at the
slip-ring end of the machine; they are cooled by means of
fan sttached 10 the rotor shaft inside the generator which
:lrm;-j air through the machine viz aperiures in the end
shibelds.

The rotor consists of two 6-fingered cup-shaped portions
mounited on the shaft 1o form a 12-pole unit. The ficld coil is
wound around the shaft and is enveloped by the 12 poles of
the rotor, the field current being supplied through carbon
brushes and the slip rings which, since the field current is
approximately only half amp, will give long and trouble-free
ervice.

As stated above the generator is self excited, the field cirenit
being taken from the positive line of the gencrator via the
regularor (para. 280).

The rotor is carried by 4 ball bearing at the slip-ring end and
a roller bearing ai the driving end, the bearings being lncated
in waterproofed housings which are packed wilh grease
XG271 on assembly and require no additional lubrication
between major overhauls of the unit.

Water can enter into the body of the unit, but is prevented
from reaching the bearing housings and the brush gear
assembly from the inside and from the outside by means of
oil seals, sealing gaskets and by the application of senling
compound to screws and joints.

The brush gear assembly is enclosed in the bearing housing,
the bearing at this end being of the semi-sealed Lype, the seul
being located facing the brush gear (o prevenl greasc
reaching this assembly. The brush gear is carried by an
insulating moulding which is bolied 10 a web in the housing
and helps 1o separate the bearing from the brush gear.

Connection 1o the generator is mede via a multi-pin plug.

Lubricatlon

378. The generator requires no lubrication 1o its bearing as they
are pre-packed on manufacture.
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Checks
279.  The following points should be checked on the gencrator

(I} Check the driving belt tension {see para. 103),
(2} Check thar the cable harness is secure,

i3) Ensure that the pivor bolis fixing generator 10 anchor
brackets are tighi,

{4} Theck adjustment scrut nurs for tightness.

Generutor panel No, 9 Mk 3, for use with the 90 amp, generalor

Description

180, Generator panel No. 9 Mk 3 is used in conjunction with
enerator Mo, 10 Mk 2. it is located in the rear body ai the righi-
and fron! corner and is bolied 10 a bracker artached 1o the body
side above the wheel arch, it is a cast aluminium box with cover
housing the comrol units for the generator.

(8] The interior of the box |s divided Into two compartments
one of which houses s BCK 102 relay and the other the
regulator and its associnled resistances, high/low vialtage
setting link and radio interference suppresston filters, The
partition between compartments, together with capacitors,
provide a radio interference screen around the regulator.

(b} A vibrating contact C.A.V. *N' type regulator is used 10
control the voltage of the generalor, current regalation i
inherent in the design of the generator, maximum
impedance being reached at its rated outpot of 90A,

Fig. 105 fppneriior pandd %o, %, Mk 3, 24 voli models

]l The regulator contacts are connected in the field circuit, the
maif operating coil being connecied across ke ot
termanals of the generator and hence responding 1o output
volinge.
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{d) The regulator operating voltage can be set to a high or low

(e}

range by means of the high/low setting link. The v
position s for high ambient temperature conditions
{tropicaly; the high position & for normal ambient
|Emperatures.

The C.A.V. BCK 102 relay ix [iired to connect the radio
batteries (when fitted) in parallel with the vehicle batreries
for charging purposes when the generator is functioning.
The operating coil of the relay s connected to the auxiliary
rectified output terminal of the generator. Two pairs of
contacts are fitted to the relay, these are used 1o connect the
positive line of the generator 1o the vehicle battery posiiive
connection and to the radio battery positive connection
respectively when the relay closes.

A normal type of cul-out is not fitted but the relay has a
second winding incorporated to work in conjunction with
two blocking diodes 1o hold the relay open in the event of
reversed baitery connections.

Servicing

User servicing of the generator panel is not permitied; the

panel must not be tampered with,

bon of 90 amp generating sysiem (So. 10 Mk, /Mo, 9 Mk, 3)

282, Closing the ignition switch preparatory to starting the enging
completes the field circuit through the closed contacts of the relay
and of the regulator,

la)

ib)

le}

As the engine is started and (ts speed increases the gencrated
voltage rises and when it reaches |8-20 volis the BCK relay
closes and the generator positive ling is connected o the
vehicle and radio batteries. The rate of charge ol the two
circuits s indicated by ammeters in front of the driver, 1T the
radio battery connections are reversed the "Aux.’ ammeler
will read excessively high.

When the generated voltage reaches 28.5-29.0 volls the
regulator contacts open to insert a resistance in the field
circuit, the voltage falls and the regulator contacts close
again. This cycle repeats continuously and rapidly unfil the
speed of the generator is redoced and the voltage is below
the regulator operating voltage.

The generated voliage is reduced 1o 26,5-27.0 volts For the
low setiing {para, 2B0).

If the batteries are discharged and normal running of the
vehicle is not comemplated they may be charged by running
the engine with the vehicle stationary. The hand throvele
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control should be adjusted so that the engine runs at the
lowest speed &t which maximum generator ouipul s
obtained; as the battery voltage rises and the charging rate
falls the speed should be decreased .

A @ ¥

Fig. 1 Ammeters, 24 vobl models
A—VYehkke ammeicr H—HRadio smmeter (“Apx )

Generutor No, 10, Mk. 3, 90 amp
Diescription

283,

The generator is & fully suppressed 7 in,, partially water-

proofed, fan ventilated, self excited 3-phase alternator with & buili-
in rectifier system. 11 generates 24 vohis at a generalor speed
teutting-in speed) of %0 rev./min. and atuains its maximum ouspui
of S¢ amperes al 1,900 rev./min (1,070 rev/min engine speed)

(o)

ib)

)

idi

e

The 1-phase main windings are carried in the Tixed siator
portion of the machine; they are bar wound and star con-
nected. The three ends of the windings are connecied 1o six
silicon diodes to give the required direct current output and
i another three diodes 1o supply the Neld current 1o the
rotor via the regulator in the generator panel,

The diodes are located in heat sinks in the end shoeld at the
stip-ring end of the machine; they are cooled by means of a
[an attached to the rotor shaft inside the generator which
draTds air through the maching via aperiures in the end
shields.

The rotor consists of 1wo &-fingered cup-shaped portions
mounted on the shaft to form a 12-pale unit. The field coil is
wound around the shaft and is enveloped by the 12 piles of
the rotor, the field current being supplied through carbon
brushes and the slip rings which, will provide long and
lrouble-free service

Ax previously stuted, the generator i sell excited, the fiald
cifcuil being taken from the positive line of the generator via
the regulaior

The rotor is carried by a ball bearing at the slip-ring end and
# roller bearing al the driving end, the bearings being locared
in waterproofed housings which are packed with grease
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X271 on assembly and require no additional lubrication
between major overhauls of the unit,

(fy Water can enter into the body of the umt, but is prevented
from reaching the bearing housings and the brish gear
assembly from the inside and from the outside by means of
oil seals, sealing gaskets and by the application of sealing
compound 1o screws and joints.

{g1 The brush gear assembly is enclosed in the bearing housing,
the bearing at this end being of the semi-sealed type, the scal
being located facing the brush gear o prevent gredsc
reaching this assembly. The brush geir is-carried by an
insulating moulding which is bolted to a web in the housing
and helps 10 separate the bearing from the brush gear.

ih} Connection to the generator is made via a multi-pan plug.

Lubrication
184. The generator réquires no lubrication 10 its bearings as they
are pre-packed on manufacture.

Fig. 107 Generwist MNa, 10, Mk, § Trunsistarised

Checks
285, The following points should be checked on the generator,
All defects noted must be reported:

{1} Check the driving bel tension {see para,) 103,

{2} Check thai the cable harness is secure,

{31 Ensure thai the pivot bolts fixing gemeralor 10 anchor

brackets are tight,
{4) Check adjustment strul nuts for tighiness,

Generator panel No, 9, MK 4, Tor use with the 9 amp generaior
Descriplion

W6, Generator panel Mo, 9, Mk 4 is used in conjunction with
generator No. 10, Mk 3, it i located in 1he rear body at the right-
hand front corner and is bolted 1o & bracket attached 1o the body
sice above the wheel arch, it is a cast aluminium box with cover
housing the control units for the generator.

139




{a)

ib)

ied

id)

e}

The interior of the box is divided into two compartments,
one of which houses a BCK 102 relay and the other the
regulator and its associated resistances, high/low volage
setting link and radio interference suppression filters. The
partition  between the compartments, together with
capacitors and chokes, provide a radio interference screen
around the regulator.

A swilching transistorised CAY regulator is used 1o control
the voltage output of the generator, current regulation is
inherent in the design of the generator, maximum
impedance being reached at its rated output of 90A,

The driver/operator must ensure that when connecting
batteries, correct connecting battery polarity must be
observed, sthérwise damage ro the diodes and Iransisiors
will ensue,

2

-

Fig. 108 Generaior panel Mo, 9, Mk 4, 34 voli models

The regulator operating voltage can be set 1o a high or low
range by means of the high/low setting link, The low
position is for high ambient temperatere  conditions
(tropical); the high position is for normal ambicnt
lemperaiures,

The CAY DR 24 relay is fitted 1o connect the radio balteries
{when fitted) in parallel with the vehicle batteries for
charging purposes when the generator is functioning. The
operating cotl of the relay s connecied o ihe puxiliary
rectified output terminal of the generator. Two pairs of
vontaces are fitted (o the refay, these are used (o connect the
positive line of the generator 10 the vehicle battery positive
conhection and 1o the radio battery positive connection
respectively when the relay closes.

A normal type of cut-out s not fitted but the relay has a
second winding incorporated (o work in conjunction with
twir blocking diodes 10 hold the relay open in the event of
reversed battery connections,
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Servicing

287,

User servicing of the generator panel is not permitted; the

panel must not be tampered with,

Operation of %) amp generating system (No. 10 ME3No. 9 Mk 4)
288, Closing the ignition switch preparatory to starting the engine
completes the field circuit through the closed contacis of the relay
and of the regulator.

{a)

(b

fch

As the engine is started and ity specd increases the genernted
voliage rises and when it reaches 18-20 volts the DR 24 relay
closet and the generator positive line is connected 1o the
vehicle and radio batteries. The rate of charge of the [wo
creuits is indicated by ammeters tn {ront of the driver. IF the
radio batery connections are reversed the *Aux.’ ammeter
will read excessively high.

When the generaied volinge reaches 28.5-29.0 voits the
regulator transistor switching circuit energises to allow &
resisiance in the field circuit, the voltage falls and transstor
switching circuit operates again. This cvcle repedts con-
tinwously and rapidly until the speed ol the generalor i%
reduced and the voliage is below the regulator opening
vollige.

The generated volinge is reduced to 26.5-27.0 volis lor the
low setiling.

If the batteries are discharged and normal running of the
vehicle is not contemplated they may be charged by running
the engine with the vehicle stationary. The hand throile
control should be adjusted so that the enging runs a ihe
lowest speed al which maximum  genetator outpul is
ohtained: as the batiery voliage rises and the charging raie
falls the speed should be decreased.

FUSE BOX, 24 VOLT MODELS

Description

289, The fuse box is fitted to the underside of the steering column
shroud; Fig. 91 shows its. location, The fuses are of the 35 amp,
cartridge type and 1wo are carried in the box as spares.

E Lt
Fig. 1 Fuse box. 24 voll models
A—Cover Tor Tise box B—5pars fuses
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A blown fuse is indicated by the failure of all the units protected
by it and is confirmed by examination of the fuse, Before replacing
a biown luse, locate and remedy the fauli in the wiring of the units
which have failed. IT the cawse of the trouble cannot be found and &
new fuse blows immediately, the vehicle should be examined @1 a
workshop,

Use anly the correct stze fuse as a replacement,

STARTER MOTOR, 24 YOLT MODELS
Description
9. The starier motor is situated al the left-hand side of the
engine and mounted 1o the Mywheel housing, It is operated by the
ignition switch on the steering column shroud,

In the event of the starter pinion becoming jammed in mesh with
the flywheel, it can usually be freed by withdrawing the dust cap
and turning the starrer armature by means of a spanner applied 1o
the shaft extension at the commutator end.

Checks

291, The following poinis should be checked on the starter
motor:
(1} Check that the nuts securing the starter 1o the [lywheel
housing are tight.

(2} Check that the elecirical connections are tight.

(3} Check that the feed lead is not damaged and is secure a1 the
starter switch.

Routine adjasiments and servicing

Check sturter motor brush gear (io be corried our by o vehicle
mechanic)

292,

(1} Remove the starier motor end cover,

(2) Check that the brushes move freely in their holders by
holding back the brush springs and pulling genily on the
flexible connectors. If a brush is inclined 10 stick, remove it
from its holder and clean {1 with a gasoline-moistened rag

{3} If the brushes are worn, or if the brosh Dexible conneclor is
exposed 1o the running face, new brushes should be fitted by
an elecician.

Commuiainr

293, Al the same time examine the commuigior, which should
have a bright burnished appearance. Remove any ol or dirt with a
ne-maoistened cloth,
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STARTER SOLENOID SWITCH, 24 VOLT MODELS

[descriplion

294. A solenoid type switch is fitted to the bulkhead and operates
the starter motor. No user servicing is necessary.

HORN, 24 YOLT MODELS

Description

295, The horn is mounted on the lefi-hand radiator balfle and 1%
secured by two bolls.

Checks
M. Check horn as follows:

i1) Check that ihe bolis securing the horn are tight.
{2} Check that the connection of the feed lcad s mot loose,

HORN RELAY, 24 YOLT MODELS

Description
397,  The horn relay 15 mounted at the (op centre of the engine side

of the dash. It is of the simple single-pole tofally enclosed type
fitted 1o prevent burning of the horn push-butlon contacts.

298. The operating coil of the relay s connected 1o the wehicle
supply #nd to the horn push-button; its normally open contacts are
connected to the supply and to the horn, Operation of the horn
push-button energises the relay which operates (o close s contacts
and 50 complete the horn circut.

WINDSCREEN WIPER, 24 YOLT MODELS

Pescriplion

299. The windscreen wiper motor is fitted behind a cover panel at
the lefi-hand side of the facia panel, The two wiper blades are
operated, via wheelboxes, by a flexible drive cable.

A radio interference suppression unit is ficed adjacent to the
wiper motor. A lead from the wiper switch plugs on (0-a Eucar
blade located on the ledge above the instrument panel. LS 2R

When the windscreen is folded flat, this plug must be removed, as - 4
this prevents the wiper motor being inadvertently switched on.

P33
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Fog. 110 Wiper maotoer. 24 vl ifodels
A—Wiper motor B—Caver panel Tor wiper modor

LIGHTS, 4 VOLT MODELS

Description
Hendlighis

3. The headlights, mounted in the wing front panels incor-
porate a combined reflector and front lens assembly known as the
Lucis light unit. Double filament lamps give a vertical dip.

Side lights

3. The side lights are also mounted in the wing front panels,
and the covers are secured by a threaded tvpe holder.

Stop/tall lights
2. Two combined stop/tail lights similar 1o the side lights are
fitied ai the rear body.

Turnlighis

33, The front turnlights are mounted in the fromt wing panels
below the side lights. The rear turnlighis are situated on the rear
body above the stopiail lights.

Mumber plate light

34,  The number plate light is mounted on the right-hand side at
the rear of the body adjacent 1o the turnlight.

Convoy lighi
305. The convoy light is situated centrally under the rear chassis
member.
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Instrumenit panel lamps

My, The instriment panel incorporaies in Himmination lamp, the
charging, mixture control, oil pressire and main beam warning
lammps.

{1H‘fh! i
7. The following points should be checked:
(1) Check lghts lor broken or cracked glass. IT the headlight
glass is broken the complete light unit musi be renewed. I

the lamps are discoloured as a resull of long service they
should be rencwed.

{2y Ensure thal the stop/tail light, turnlight and side light covers
Are secuare.

Routine adjusiments and servicing

Headlight lamp replacement

308, Press in the light unit against the tension of the springs on
the three adjustment screws, turn it anii-clockwise and withdraw.
Twist the back shell in an anti-clockwise direction and pull it off the
light unit; the lamp can then be replaced and the unit reassembled.

Fig, 111 Headlighi. vertical dip, 4 valt models

A —Mask adaplor rem G—Lamp oot hoasings
B—Filtkng secufing mask adapuer rim H—Falrmg rim

Co=Light anil securing rim, from J=Ligha snell

D—Light unid K —<Ruhbe gasket

E—Lamp L —Adjusting sorew=—yirjial
F—Light umit secufing rim, rer bl — Al junring screw —horkpanaal

Headlight setting (1o be carried out by o vehicle mechanic)

9. The headlights should be set using beam seiling cquipment.
If adjustment is required,, the vertical light setting can then be made
by turming the screw at the top of ihe lamp and horizonial
adjustment by means of the screw at the stde of the unit.
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I s emergency, the headlighis can be set by the following
method, but should be checked and if necessary reset using beam
seiting cquipment @s foom as possible,
When checking headhghis, the vehicle mast be unladen, on level
ground and 12 11, (365 cm) from o vertical wall or screen, The :
horieontal and vertical centre limes of ihe headlights must be }
acvurately measured from (he veluely concerned then marked on
the wall or screen, as tlostraced. Adjust the headlights, as
necessary, s that the arca of concentrared light corresponds with
1he marked crosses.

e

Fig. 112 Wabl or screen marking Tor seniing Besdiight mais heam

A —Measurement beiween hesdbiphl cenires
B—Miasuremem friom kesvel Thaor 1 headlight cenires .

S
g,
i -
= ;"lCll
Fig. 103 Side lights and fromi isradights, 24 voli madels
A= Turnlighi B—Frant side light }

i

o

Fig. 114 Stog tail lights amd rear imradights, 24 voli models
A—Sopsrail ligh B—HKear turnlight
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Side. tuil/stop and turnlight lonp replacement
310, All lights are of the same design, the difference being in the
colour of the lens; side lighss have white, rear lights red and
purnfights amber lenses,

To replace lamps in any of the above the glass is unscrewed from
it4 threaded holder when the lamp ix readily accessible and can be
replaced. Finally screw back the lens.

ssumber plate light lamp replacement
311, To replace lamps, remave (he SeCUring serew and cover. The
lamp is then accessible in the lamp bady.

Flg, 11% Number pluie light, 24 volt models

A——SiTew B—C vy C—Hulbk

Instrument panel and warning light lamp replacement

312. Should & wamning lamp burn out, operation of the
corresponding component will not be affected, but it should be
replaced at the earliest opportunity 1o safeguard that particular
item of sguipment.

Fig. 116 Warning bights, 14 vali mnidels

A—Hulbs H—Screw retaining inarment panel
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To replace warning light bulbs:
(1) Release the speedometer cable from the clip attached 1o the
rear side cover,
(2} Remove screws retaining the instrument panel,

{3} The instrument panel can now be eased forward for acoess
1o Bulbs,

Replace 44 necessary,

Convoy light lamp replacement

M3, To replace the lamp, unserew the reiaining ring (rom [he
back of the lamp and withdraw (he lampholder. The lamp can now
be removed., Push new lamp into the holder turning the lamgp 1o the
lefd.

MATO frailer socket

Md. A NATO 12-pin trailer socket is shiuated on the lefi-hand
side of the rear chassis cross member, The socket is protected by o
rubber cover. (Fig, 117}, See  circuit diagram for wiring
Connectioms,

Fig. 117 NATO traiber plag socket, 24 vobl models
A—MATO iraiber sickes

Relay for stop lamp

5. A relay for stop lamp is fitted 1o the bulkhead. This is
completely sealed and no maintenance can be carried o

CHAPTER 15

FITTINGS FOR RADIO STATIONS
M4 YOLT MODELS
Crencral
6. Various radio stations are authorised for this vehicle i its
differem roles, and 1o facilitate the inzlallation the ilems
comprising the complete installation are divided into kits—multi-
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purpose kit, set kit and se ancillary kit —plus fited for radio (FER)
equipment which is fhted in the vehicle during manuiaciure. The
wse and location of FFR egquipment is described el .

317, The multi-purpose kit b5 fitted by the user, Ih consists of
ivems which are commaon 1o all radis sradions.

318, The set kit consists of the radio set, power supply unil, sel
carrier and standard st connectors, The sed ancillary kit is "tied” to
the set kit and consists of those items required to fit the set kil into
the vehicle: it includes the aerial base and special connectors for the
sel.

319, Twelve voli cargo vehicles are, in a measure, prepared to
recelve & radio station in the evenl of an emergency, i.c. perfain
items of FFR equipment may readily be transferred [rom an FFR
vehicle 1o a cargo vehicle, References to cargo vehicles in the
foliowing paragraphs refer to 12 volt vehicles only.

Fig. 118 Hesr bady comparimend

I Shurt oy 8 Seal locanng sud

1 Screw clamp fov able 1op W Operator’s sekl

1 Tahle top 10 Special cleat

4 Runrer moanting bloch 11 Radi badeery carrier

5 lsalned terminnls 12 Fasienei [or hasrery cover
i Aemial cios-aniak 13 Clamp plates for Baeries
7 Sloied angle Tramewdnk 14 Radin batteries
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328, The cargo vehicle has certain stiffening plates fitted and
holes pravided to accept the appropriate components. These holes
are normally sealed with slave nuts and bolis or grommers, some
have caplive nuis to facilitate the fitting of the componenis.

321, Cargo vehicles have a 12 volt vehicle supply and when a
station i transferred to these wehicles the radio guipment s
connected direct 1o the radio batleries.

322, Certain items of the kit may be removed from the vehlcle
when it is required to use the station in the ground role.

323, The introduction of VHF radio seis Lo the services cails for a
high degree of suppression and filtering if interference is to be
avoided (see Chapter 13). Earth braids are located al the following:

fay Seat back, R.H, and L.H.
ib) Exhaust tail pipe.

{c)  Starter motor to chassis,
(d} Chassis 10 scuttle,

fe} Gearbox 1o chassis.

(N Bonnel 1o scurtle,

i2) Radio rable,

ih} Wiper motor.

It is essential thai the connection points of these braids be
maintained clean and tight.

324. Details of the set and ancillary kits. and installation
instructions are included in the appropriate User Handbook listed
under ASSOCIATED PUBLICATIONS on page xv,

FFR EQUIPMENT

Acrial mounting bracket

328, An acrial mounting bracket (Fig. 119) is bolted 1o cach side
of the vehicle, The brackets accommodate aerial base mowntings
associated with a station having two H.F. sets, c.g. radio set CI1,
Eﬁﬂ C13; when only one H.F, set is fitted the lefi-hand bracket is
L,

Mounting serial base, 18 in, No. 1

326. An acrial base mounting (Fig. 119) is secured (o cach gerizl
mounting bracket and is provided to accommodate the appropriare
aerial base, The stem af the mounting locates in a boss on the
bracker and is secured by a captive screw which SCrews into a
tapped hole in the bottom of 1he brackei, A hole is provided in the
head of the screw to accept a tommy bar.
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Fig. 11% Aerind mosniing brocket

A—Aerial mowniing brackel B—Aerial base mounting
U —Prodection flap in hood

327. The bracket and mounting are quickly detachable when a
minimum width is required for air transportation.

Disc robber and rivel assembly

318, The connector from each of the serial bases when fitted to
the mountings mentioned above are led nto the vehicle through @
hole in & rubber disc riveted to the canvas hood adjacent 10 each
aerial base. A protection flap (Fig. 117) is provided for the disc.

339, Diiscs and faps are fited to cargo vehicles, but the holes are
temporarily sealed.

Fig. 130 Aerisl funing wibl

Aerial tuning umit

Plaie and screw assembly
330. In installations where two VHF sets arc used the associated
acrial tuning units (ATU) are fitted to the top of the front wings. In
installations where only one VHF set is used, the lefi-hand posion
is used. The ATU are part of the ancillary kit and transferable with
it.
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M. Three holes (Fig. 121) are provided in each wing 1o accept
the ATU s, these holes are temporarily sealed by nuts and bolis ar
grommets by the vehicle erector. The centre hole accepts the special
winged screw securing the ATU; the two ooter holes are for
locating dowels,

Fig. 111 Fromi wing strengihening plaie
A—Sirengthemng plade B—Hianking screws

331, The froni wings are strengthened (o carry the ATL by plites
bolted to their undersides. Similar sirengthening plates are fitted 1o
cargso vehicles, See Fig, 121,

Connector co-gxial

133, Two connector co-axials (Fig. 117) are fitted 10 the vehicle to
connect ihe ATU 1o the appropriate radio se1. The rear end af the
connectors (Fig. 123) are stowed vertically al the centre of the
driver’s compariment seal rest adjacent 1o the location of the VHEF
sets. Captive screw caps (Fig. 123} are provided fo protect the ends
of the connectors when disconnected. The plugs on the front end of
the connectors fit on dummy sockets (Fig, 124} Oited to the inside
of the wing valance beneath the engine bonnet.

3N, These connectors are not fransferable 102 cargo vehlele,
To re-route the froni end of the connector in preparation for
connection (o the ATLH
(1} Unserew the locking ring securing the connector plug 1o the
dummy socker and withdraw the plug. See Fig. 124,
{2} Release the last iwo cable clips (Fig. 126), each secured by
serew and capiive nui. Replace the screws to seal the holes,
{3) Unscrew the two screws (Fig, 126) located in the holes
leading to the ATU. Caplive nuts are fitted (o the underside
of these holes.

142



Fig. 122 Aerial eo-alals removed Fig. 113 Aerial co-axkals in rear boidy

Tram dwmimy socket snd lscaied A—Aprial co-axials
pn Tromi wing B apgive screw cap

L]

[
LESTT
Fig. 124 Aerial co-axial and Fig. 125 Asrial co-axial mnd
dummy sockel on wing valamce damm3 sackei on -iu: valanee
A Dummy socket
H— Aerial co-axial

(Albernative mounting)
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Flg. 116 Cabde chips for perisl co-axial leads
A—Clipa 1o Be pemoeed @nd sransled vl 1w WEE A0 }

{4} Re-roufe the connector securing the clips at the points
uncoversd at (3} above. A suitable norch is Tormed in each
side of the engine bonnet to accommodate the connecion;
the connector and ¢lips must be arranged so that the con- ]'
nector locates in the notch and rns neatly o the AT,
Similar notches are formed in cargo vehicle bonnets.

Tahle top

Hunner assembly

Siiffening plate

335. A table top (Fig. 127) to carry oné or two radio seis is located
immediately behind the driver's compartment seat rest, 115 secured
by Tour serew clamps (Fig. 127) 1o a pair of runner assemblies {Fig.
127} bolited to the vehicle body wheel arches, The table iop is
carthed 1o the vehicle by copper braids, located at the right-hand
side, via the runner assemblies.

Fig. 127 Kadie inble

A —Table top H=Clamping brackel C—Riunngt asvemhly
[—%Screw clamp
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336, Spiffening plaies are riveved 1o the underside of ench wheel
arch and alsa o the wlieel mech ol cargo veliicles,

Banteries gnd associated eguipment

Hallery currier

137, A baitery carrier (Fig. 12R)y35 boled 1othe Moor place of the
vehicle bengath the 1able. This carrier is designed 1o house two sels
al twe 12 vole batleries connected in serkes 1o give 24 valts, One sel
i firred at the front of the carrier, the remaining set being fitted in
service AF the radio siation requires additional power, and 18
connected in parallel with the Dirst set,

338, Each sei of banerkes is secured in the carrier by a centrally
disposed swivel boll with champ plate and wing nut, The clamp
plate locates on the rear top edges of the batteries (Fig. 118 (13)).

Fig. 118 Rodio baiteres

Batteries, se¢ poara. 270 WARMNING

339, The batteries are of the lead acid Ivpe and reguire the same
mainienance a5 ihe vehicle batieries {sec para. 2711, To obtain
avcess 1o the balleries see para, 353 (4) and (%), und 1o replace the
cover sce para. 355 417) and (18},

Batiery cover

30, Protection of the batteries is afforded by a bos-shaped sieel
cover, having its front and botiom sides open, The top front edge
of the cover is located by 1w angle brackers fixed 1o the back of the
driver’s compariment seat resi. The cover is secured at its rear end
by means of two spring-londed Tasieners (Fig; 118 (125, balied 10
the loor plate, which engage hooks liged 1o the cover.

M.  Thecover is robusily designed to permit its use as a platform
for thie rndio sets when the station is being weed in the ground role
143
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Batlery posi conneclirs

HI. ERadio set batery leads are fitted with spade terminals, and
when the set is used in a cargo vehicle or in the ground role, the LT
nterconnecting box on the sei 15 connecied direcily 1o the batiery,
T accommuodate these terminals, special batrery post conneciors
are provided. These connectors are of the split clamp type (o fit the
battery terminal post and incorporate a lead-coated rerminal siud
fitted with a DT spring washer and wing nur 1o which the spade
terminal ks fitted.

g [T 81T}

Fig, 12% Shani hax Fig, 138 Shuni box and Ammeter
A~ Rudic 1ermanals
H—Reaiming plave fon radio germinaly
C—Cable, shumt box 1o generator pansd
[—Cable, smmeter leeds and vehicle
Biery chargimg citcudl
E—~Cable, radin baitery charging circuii

Shuni box

M3. The shunt box dependant upon the vehicle specification,
may be located either on the lefi-hand side of the vehicle, see Fig.
129 or on the drivers side of the centre bulkhead. (Fig. 130).

344, The radio batteries and the charging circuil are connected
together al the shunt box, hence the batteries are charged simulia-
neously with the vehicle batteries. See wiring circuit and para. 280.

M5, The radio siation is also connected 1o the shunl box at the
upper red and black terminals (Fig, 129) which has a 2 microfarad
capacitor connected across its terminals. A Fast Puze is Tioed in the
radio/auxiliary battery positive line 10 protect the batteries and the
on-hne alternator, The positive terminal 15 also conpected 1o the
gencrator side of the radio ammeter, and the negative terminals of
the hox are’connected togesher and 10 eanth. The radio station is
therefore connected to the radio batteries via the ammeter.
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M6, The radio ammeter indicates radio battery charging corrent
when the generator B ‘on bing', and discharge curreni when the
generator is nol ‘on line” and the radio station is being fed from the
radio botterics.

In=ulated terminals

M7, A par of insulated terminals (Fig. 131) are mounted on a
brocket attached 1o the front of the rear body adjacent 1o ihe radio
table. These terminals provide a sate stowage for the ends of the
battery//terminal box leads when disconnecied from the batiery,

348. When ihe engine is running, these leads are “five” and musl
be stowed on the insuluted terminals when disconnecied.

Fig. 131 Imsmlated ierminais
A —Hracket Tired 1o froal of rear body. H— Insalated rermimald

Siowage cleat

38, A stowage cleal is bolied (0 the rear of the bulkhead between
cab and cargo compartment to accommedate the cables connecling
the radio barierics 1o the shum box when re-routed 1o stow on the
insulated terminals (para. 347). See Fig. 118 (10).

Slotied angle framework

M50, A sloned angle Tramework (Fig. 118 (1)) is mounted irans-
versely across the vehicle just forward of the radio set 1able. This
provides a mounting for miscellancous radio conirol units,
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Fig. 132 Oiperainr's sl
A —ckresi B=Seal qushion U —Srrap verainang siod

Semis

Jﬁf. T'im_npr:rnmr'i seals are provided (Fie. 1323, These are highi-
weight, quickly detachable seats which rest upon the wheel arches
al the vehicle and have hooks on their backs to locate on the sides

ol the body.
Ihe seats are secored, particularly Tor cross-couniey wiork, by

meeans of g strap (ieed (o the underside of the seat which locites on
a stud (Fig. 13200 fitted 10 the side of each wheel arch.

Top huat sections
351, When it is reguired to Ml Gdditional radio equipment this
may be done by fiiting three jop hai secticns 1o the rear of each
wheel arch;,

Stave nuts and bolis are uxed Lo plug the fixing holes for these
Legtions.

T'o dismanile FFR equipment
a5). To dismanile the FFR eguipment for transfer 1o a cargo
vehicle:
i1y Remove the Twse located on the left side of the instrument
panel assembly and stow in some convenient bin,
(2) Unscrew the four rable 1op clamping screws (Fig, 127 (D).
(3 Shde ihe retaining brackets from the runners,
{4} Release the table earth brad (Fig. 133 (B1} from s fixing ai

the right-hand forward siay of the slored angle framework
(Fig. 118 (1)) and il ofT the 1able.

(5} Release the two runner assemiblies; each is secured by four
Bolts with nuts and locknuts. Also release the earth braid
tonnecting each assembly to the hody (Fig, 133 (D).
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(6}

{7
(B}

9}

(10

(12)

(13}

i14)

Fig, 133 Radlin ruisle sarih leaid
A—Table top on edge
B—Eartl braid, iable top o runner
C—Runner {for tahle 1op
D-<Earth braid, runper (o gensratar jand

Kelease the two spring-loaded fasteners Trom the hooks on
the front of the batrery cover,

Carefully withdraw the cover rearwards from the batteries.

Slacken the wing nots securing the slotted baitery inter-
connecior and remove the connector. Do not remove the
battery post connectors. If two sets of batteries are fitted,
disconnect the second set similarly.

Stmilarly release the remaining two battery connections,
double back the leads and secure the spade terminals o the
insulated terminals (Fig. 131 (Bp on the rear of the bulk-
head, Locate the double-back section of the leads in the
slowage cleat (Fig. 118 (101) situated below the inzulated
terminals.

Release the baiteries secured by the swivel type clamps, and
lifi them from the carrier.

Release the bartery carrier secured by ten countersunk bolis
with nuts and spring washers.

Release the two spring-loaded Fasieners used 1o secure the
battery cover, Two bolts with spring washers secure each
fastener; captive nuis are provided beneath the Moor,

Unscrew the four nuis and bolis wecuring each - aerial
mounting bracket {lefi-hand bracket for one HF sel
installation}) and remove the bracket complete  with
mouniing. Aliternatively first remove the moanting from the
bracket by unscrewing the capiive screw ai the botiom of the
mounting and then withdrowing the mounting; use a tommy
bar to turn the screw,

Only if required, release the sloted angle framework. Six
biolts with plain washers screwed into captive nuts secure the
assembly.
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(15
{16)

{7

(18)

Release the seal strap/s from the stud/s on the wheel arches
and lift the seat/s from the vehicle.

Release the small table, if fitted, secured by four nuls and
spring washers.

Release the three top hat sections, if fitted, from each wheel
arch: each section is secured by two bolts with nuts and
spring washers and distance pieces.

Re-route and stow the ATU co-axial conneciors in the
reverse sequence to that indicated at para. 334

FFR equipmeni (o be transferred

354, Transfer the following items of FFR equipment to the cargo
viehiche:

iy
(2
(3
i4)
{5

(B}

7
2)

(%

(I

(i)
(12}

Raudio baiteries complete with baticry post conneciors.
Batiery inlgr-Connecions.

Battery carrier with fixing bolis, nuts and spring washers.
Battery cover,

Two spring-loaded fasteners with securing bolts, and spring
washers for securing the battery cover.

Aerial mounting brackets each with four bolis, nuls and
washers.

Acrial base mountings.

Table top complete with four clamping screws and brackets,
together with the earth braid and securing wing nut, plain
washer and shake-proof washer.

Two runner assemblies each complete with two mounting
biocks and four bolts with nuts and locknuts together with
their eanth braids.

If required, the shotted angle framework complete with six
balts and washers. If the framework is not required the table
top earth braid secoring bolt and washer must be
transferred.

Chperator's seal or seEis.
IF required;
{a} Small table.

{b) Six top hat sections, if fitted, each complete with two
bolts, nuts-and spring washers, and distance pieces.
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To it FFR equipment

335,
(1

(2)

i)

i4)
(5

{6}

(7}

()

Ta fit the FFR equipmeni in a cargo vehicle:

Remove the nuts and bolts or grommets from the hobes in
the wvehicle floor plate immediately behind the driver's
compartment seat rest; ten for the battery carrier and four
for the battery cover securing lfasienears.

BOITE —Four sdditional sealed holes are prisaded o secure i batiery

carrier baseboard used in earlier radio installation kits. 7 (ke baseboard &=
fned i1 mus be remaved and ibe boles sesled

Fig. 1M Posivion af hatiery carrier holes
A —Positlon l'|:|r baliery carricr B—Pasieon Tor cover [amensms

Fii the battery carrier and the two spring-loaded batery
cover fasleners,

Locate the batteries in the carrier, forward section if only
one el of batteries are being used, and secure bisitf awivel
clamps. The clamp locates on the top rear ¢ of the
batteries.

Ensure that the battery post connectors are clean and tight.

Fit the battery inter-connegtor and Tully tighien the securnmng
wing mets,

Remaove the four nuts and bolis o grommets from the two
sills immediately behind the seat rest,

Fit the two runner assemblies (See Flg. 127 (C)1) and their
respeciive earth braids.

IT disconnected, fit the earth braid to the stud on the under-
side of the table and secure by the plain washer, shake-proof
washer and wing nui. Ensure thal the connection is clean
and tight,
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(% Slide the Tour tabletop clamping brackers in the runners and
secure the table top by the clamping screws, The earth braid
locates in the forward, righi-hand position.

Fig. 13E Position of radie fable earih braids

A —Tabse top on edge

B--Earth brasd, 1abde rop o runnes

U =Runmer Tor radia 1abis

B—Earth Brasd, renmer (o generalorn puanel

(13 Remove the six nuis and bolis or grommets from the holes in

the side cappings of the vehicle, adjacem 10 the able pop,
for the slomed angle framework. Fig, 136,

{11y Fit the sloted angle framework. Secure the table iop earth
breid by the rear bole of the forward stay, The braid locaies
on the top of & shake-prooal washer. Ensure that the earth
connections are clean and tight.,

Fig. 138 Holes Tor angle Tramework and serisl hrschoe
a—Position or angle framework B—Position Tor aeral bracke

(12 Remove the four nuts and bolts or grommets from the holes
(Fig. 136 (B)} in the two side plares for the aerial mounting
bracket, Left-hand side for one HF ser,

(13} Fit the acrial mounting brackei /s,
132



i14]

o B

{ k&)

{117

{18
(15}

Locaie the serial base mounting in the boss on the brackei
and secure by the captive screw, Use a tcommy bar to tighten
the screw.,

Remove the three nuts and bolis or grommets from the lefi-
hand front wing {Fig. 121 {B}) and fif the ATU assembly see
pari. 330} If required, fit the second ATLU assembly on the
right-hand from wing.

W hen the radio siation is fitted, connect the siation leads to
the battery and fully tighten the securing wing nuts,

Carefully shide the batiery cover forward over the batteries,
and locate the top front edge under the two brackeis on the
ReEl Fesl.

Fit the spring fasteners to the siaples on the bapiery cover.

Locate the operator’s deatss in the vehicle,

CHAFTER 16
BODY

Description

A56.  With the exception of the dash panel, which is steel, the body
panels are constructed throughowt from Birmabright 2 with steel
cappings and corner plates, which are galvanised,

Bonnetl
A57.  The bonnet 1op panel is secured by (wo pull-on 1ype caiches,
one al either side of the bonnet,

Fig. 137 Bosimed cabches

To open, release the catches and raise the bonnet until it is held
open by the support stay. To close, release support stay, lower and
secure by carches.
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The panel can be removed (rom the vehicle as follows:
{a) Withdraw one of the split pins securing the prop rod.

b} Slide the panel off the hinges on the dissh.

Spare wheel
358, The spare wheel is mounted on the bonnet panel.

Fig. 138 spare wheod mouniing e bonsi

Rifle clips
359, Rifle clips are fitted behind the (ront seats.

Front seats

360, The fore-and-aft position of the driver's seat is readily
adjusted by pushing 1o the left the fever at the right-hand side of the
seat base and moving the sent into the most convenient position.

The seat cushions can be removed by lifting at the front and
pulling forwards.

The seat backs are secured to the backrest panel in the upright
position by straps; il the vehicle is parked in inclement weather
without a covering, thev may be [olded down on 1o the seat
cushions,

Fig, 119 Seat ad justment
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Rudio operntor’s seal, 24 voll models
361, Two seats are used, one af each side of the rear wheel arch,

Flg. 140 Raddia oferaler s sl
A Hacknesi M=t cushicn C—3Seal sirap retaining stud

The seats can be guickly removed by pulling the retaining sirap
off the siud and lifting the complete seal upwards,

Tool stowage
362, 12 voli models: The small iools are stowed in bockers situated
in the rear whreel arches.

The starting handle and Hfting jack handle exiension are secured
in clips on the seal back-rest panel and are accessible with the back-
rests lowered.

Windscreen

I3,  Provision is made for Tolding the windscreen down on 1o the
bonnet as follows:

Remove the hood, then disconnect the windscreen wiper lead at
the plug. Slacken the nuts at the botlom corners af the windscreen.
Lower the windscreen to the bonnet,

The windscreed wiper arms are spring-loaded and fold with the
windscreen.

Fig, 141 Windsoreen fiving serew
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Windscreen wiper urm and blode replacement
Wd. To remove o windscreen wiper biade, pull arm away from
windscreen and pivel 1he wiper blade bracket in the direction af the
arrow shown in the illustration, to disengage it from the dowel on
the wiper arm. See Fig. 142,

To refit, position the blade bracket on the end of the wiper arm
and push on until the dowel is engaged.

Fig. 142 Wiper blade and arim

& Wiper arm

H—Sprimg <fip, retaining wiper hisde
C—Splmed wiper spimdlc

Dh=Spring <fig. fetuinimg wiper arm

365. To replace windscreen wiper blade and arm, pull arm away

from windscreen and until it is almosi at right angles with the

screen. Then pull complete unit off the splines of wiper spindle.
Ta refit, position arm on spindle and push on o splines.

Windscreen wisher

366, Ensure thal the windscreen washer reservoir s topped up.
To prevens freezing in winter use one-third capacity methylated

SpiTits.

Fig. 143 Windsereon washer reservaly
A—Filler cap B—Waszher pump
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Windscreen ventilators

M6T.  The two ventilators in the scattle may be opened indepen-
dently. Use of the ventilators may be Found advaniageous when
traversing dusty roads ss they greatly reduce the amounl of dust
blown inio the vehicle from the rear,

Fine gawre fiyscreens are filted over the aperiures, To open or
close the venlilators the lever is raised or lowered as necessary,

Fig. 144 Windscroen veilfalors

Ta open ventllator push lever upwards to register in reguired
notch, o release reverse the operation.,

Phavirs

6k, Occasionally apply a few drops of 0il on the door hinges and
door locks,

Tailboard

368, In the horizonial position, the tailboard is retained by two
chains, To remove the tailboard compietely, remove the split pin
and plain washer from one of the hinges, unhook the chains and
slide it ofT its hinges.

Cleaning baody

370, lv iy always preferable 1o clean the bodywork with water and
sponge, using plenty of water; wherever possible the surface should
be Freely hosed. Dry with a chamaois leather,

Periodically wakh vhe underside of the vehicle, to prevent the
Formation of mud pockeis.

Jerrican holder, 12 voll models

3TN, A jerrican holder is provided in the body, I can be converted
into an alternative spare wheel carmer if desired,
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Jerrican holder, 24 voll models

372, A jerrican holder is provided belween the front seats above
the vehicle batteries,

Soft hood
373, The salt hood completely encloses ithe vehicle and can be
opened at the rear to facifitate loading.
Should the hood and hood sticks have been removed at any time,
they may be refitted in the follpwing sequence;
{1} Fit the two hood sticks in the sockets ai the corners of the
rear body and secure with clamp arms, bolts, washers and
nuts

{2} Secure the tic tubes between the sticks by means of four sell-
locking nuts,

{3) Fit the intermediate hood stick between the tie tubes,
securing i with locknots,

(4) Secure the door top drain channels between thé windsereen
and front hood stick with bolts, plain washers and sell-
bockimg nuis,

{53 If not already fitted, secure the door rear drain channels 10
the Tront hood stick with bolis, plain washers and self-
locking nuits.

i6) Place the hood over the sticks and secure it to the
windscréen 1op rail.

{7} Sccure the front support straps to the support slays at the
iop of the windscreen.

{8) Secure the rear hood straps to the staples on the body and
the side cortain straps to the front hood stick,

{9} Pass the side ropes round the hooks at the front corners of
the body, secure under the side hooks and, together with the
rear ropes, which have been previously laced round the rear
hood stick, 1o the hooks at the rear of the body,

{10} Push the rear curtain side Naps through the side pockets and
SECUre.

If it is desired to raise the rear curtain, release the side flaps and
the curtain bottom rope. Fold in the flaps and roll the curtain into
three folds; secure by means of the short siraps sewn inside the
curiain,

Checks
374, The following points on the body should be checked:
(1) Check that nuts and screws securing the lock (o the door are
tight.
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{2}

{3

(E]]
(5)

()

i)

Check that the holts fixing the support bracket for siriking
plate are tighi.

Check that the door shghtly compresses the rubber draughi
excluders when fully closed. [T necessary, adjust the position
of the siriking plate by slackening the two securing bolis and
nuis.

Check bolts securmg door hinges.

Check the rear body securing bolis {or tightness a1 the rear
of chassis frame and at chassis brackets in front of the rear
wheels.

Check Tor tightness the bolis securing the fromt wings to the
dash pillar, radiator grille, dash and wing stay

Check for tightness the bolts securing the radiator grille
panel 1o the chassis frame.

Fire extinguisher

375,

The fire extinguisher s secured 1o the lefi-hand side toe-box

below the facka panel, Ensure securing screws are tight.

78,

mdr
Fig: 145 Fire extbngubsher

SECTION TV
FAULT-FINDING CHART

Although every precaution is taken to eliminate all possible

causes of trouble, failure may occasionally develop through lack of
attention 1o the equipment, or damage 1o the wiring, The following
pages se1 oul the recommended procedure for a systematic exam-
ination to locate and remedy the causes of some af the more
probable faults which may oceur during the Iife of the vehicle.
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All the checks listed can be readily carried oul without special
equipment; if the fault is nodt locared in this way, the vehicle shoald
receive workshop atrention.

7.
i1

(21
i3

{d4)

()

16}

ENGINE FAILS TO START

Proceed as follows:
Check that the ignition is switched on.

Check that there s sufficient Tuel in the tank.

Check that the cold start control ks sel ecorrectly For starting
(see para. 46),

Check that the engine is being (urned a1 an pdequate speed
by the starter motor; this speed will be recognised after some
experience with the vehicle,

IT the cranking speed s 100 how!

(i} Check the bamery connections for tightness and clean-
limeess.

iy Check the state of charge of the batieries by switching
on the headlights and pressing the starter button; 1f the
headlights go oul of are very dim when the starter s
pperated, the battery requires recharging. See paras.
22% and 276,

It should be possible to start the engine by cranking with the
starting handle,

(a} 12 voli models, Lili the plug cover Trom each plug
fermingl in turs abowt 6o {7 mm} and listen for the
sharp snap ol the spark as the engme 15 e ower.
Sparking should be strong and regalar.

24 voll models. Remove the screened lead Trom cach
sparkmg. plug terminal in turn and hold i s than the
end is pboud V5 am, (7 mem ) awiy Frome some meial parct
ol 1he chassis, while the engine is turned over, i0 sparks
jump the gap regularly the coil and distributor dre
Monctivoming correcily,

ih

i1} If the sparks are strong and regular, remove and clean
the sparking plugs and reset the side elecirode 1o give a
gap of .029-.032 in, {0,75-0,809 mm) on 12 volt models
gl 005008 o, (0,38-0,45 mm) o 24 vol) models,
{iiy 1T the sparks are nol regular:
) Chieck that the disirtbutor rotor is in position.
(b} Check that the L.T. connections on the goil and
distributor are clean snd tight.
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fc] Check ihat the distributor points are:
I. Clean.
2, Opening and closing correctly.

3 Correctly st when open—gap 004,016 in,
{0, 35-0,40 mm).

{d} Check thar current is present at the SW terminal
o the coil, by discomnecting the wire a1 the codl
end and 1ouching it againdt the SW lermingl,
with the ignition switch on and the distributor
contact-breaker points closed, IT sparks occur,
low tenston current 15 flowing through the coil
correctly, if (here i5 no spark, either the coll or
the low lension wiring 18 defective and the
vehicle should receive workshop attennon.

(i) I the sparks are weak and in addicion there 45 a
flashing at the distriburor contacy breaker points, a
faulty distributor condenser Is indicated.

{iv} IF the sparks are present on some leads, butl nol on
others, check the disiribulor cap for cracks and the
plug leads Tor damage.

(T} Disconnect the petrol pipe from the carburetier and check
that peirol |5 delivered to the carburetier when the hand
tever on the petral pump 5 operated. T petral s nol
delivered from the pipe:

{i) Check thar the petrol plpes and filters are clear.

(i} Check that there are no air leaks in the suction line 1o
the petrol pump.

(i) Check that the diaphragm is not leaking and that the
refaining screws are light.

ENGINE STARTS BUT 500N STOPS

A8, Cheek axs detailed below:
(1} Check that the conirols ire sél correctly (see para. 48).
(2} Check the fuel leed to the carburerter. See parn. 377, ftem 7

I there s lintke or no flow;
(i) Check the fuel level in the 1ank.

(i) Check that the air vent in the filler neck s ¢lear,

i) 'i_'jhlt'l!k the Tuel pump lor correct operation (see para.
8

{iv) Check that the Tuel filters gre clear,

(¥} Check that the luel pipes are clear (see para. |19
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{3y Check thar the carbureiter jets are clear, m the following
order {parn. 122}

(1) Slow running jel.
(i) Slow runming air hleed.

4} Cheek lor a fault in the lgaition circnit by connecting o wire
between (he ammeter and the W (=) on "Universal’ cos)
connection on the coil, thus by-passing the gnition switch,
Al the same time the wire from the ignition switch musl be
disconnected from the coil,

{5} Remove the carburenier 1op cover and check that there is no
waler in the floal chamber

ENGINE MISFIRES

379, Engine running on less than four cylinders, either inter-
mittenily of continually.

(1} Siop the engine and endeavour 10 Te-start with the siarier
minor 1o check the state of the battery and connections. If
the bamery is in a low state of charge, the charging circuit
should be checked as directed under charging circuil below.

{2} {i) Check spark as detailed under para. 377, nem: 5 (a)
for 12 vl models and item 5{b) for 24 volt models.

If no spark is present on one or more cylinders:
{2) Check for moisture on the ignition system.

ib) Check, clean and resel the distributor contact-
breaker points 1o 014-.016 in. (0,35-0,40 mm)
BE MECEssary.

{c} Check the distributor cap for cracks and the
plug leads for damage.

{ii) If the spark is irregular on all cylinders:
ta) Check for moisture as in (i) (a) above,
k) Check the distributor points as in (i) (b) above.
ie) Check the cap and leads as in {i) (c) above.

{d] Cheek the LT connections for tightness and
cleanliness,

ie) Check for Nashing or *blucing’ of the coniact-
breaker points. If present, the distributor
condenser should be renewed.
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(3

(1)
{2}
(3
E1]
{5)
[B)

ELIR
()

(f} Check for a fault in the ignition circuit by
connecting & wire between the ammeter and the
SWAL+ ) on "Universal® coils) connection on the
coil, thus bypassing the ignition switch, Al the
same fime, the wire from the ignition switch
musl be disconnected from the codl.

{iii} Check for any audible alteration in the running of
the engine, as each lead is removed. No alteration
will indicate that the sparking plug in guestion is at
Faulr:

{a) Remove and clean the plug; reset the gap 10
JR29-032 in. (0,75-0,80 mm) on 12 volt models
and 015018 in. (0,36-0.45 mm) on 24 vaoll
micdels as necessary.

fby IF still Fauliy, fiva new sparking plug.
If the ‘missing” is accompanied by ‘spitting back® through
the carboretier, a vialve mav be sticking. This can often be

cured by slowly dropping oil or upper cylinder lubricant fnto
the carburetter intake, while the engine is running.

LACK OF ENGINE POWER
Check the following poinis:
Check that the carburetter throtile is opening fully.

Check that the brakes are not binding and that the tyre
Pressures are correcl.

Check that the carburetter jets are not blocked.
Check the ignition timing.
Check the tapper adjustment.

IT items 1-4 are satisfactory, it is probable that the engine
needs decarbonising.

CHARGING CIRCUIT

Proceed as follows:
Battery in low state of charge.

(a) This state will be shown by lack of power when
starting, poor light from the lamps and hydrometer
readings below 1.200, and may be due to the
generator either not charging or giving low or
intermittent output, Check the ammeter reading
when the vehicle is running steadily in top gear with
ﬂ:nd!"m in use; a definite steady charge should be

[t ] =
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2.
i1

i2)

(3}

ib} Examine the charging and field circuit wiring,
tightening any loose connections, of replacing
broken cables,

Pay particular attention o the battery connections,

ic) Examine the fan and generstor driving bell; take up
any undue slackness by turning the generator on its
mounting (see para. 103)

id} If the cause of the trouble is not apparent, the vehicle
should feceive workshop attention.

{2} Battery overcharged.
This will be indicated by burnt-out lamps, very frequent
need for topping-up of battery and high hydromeser
readings. This indicates that the regulator setting should be
tested and adjusted.
STARTER MOTOR

Check points detailed below:
Sturter mofor lncks power or foils (o turn engine.

ia} See if the engine can be turned over by hand. I not,
the cause of the stiffness of the enging must be
cated and remedicd.

{b1 If the engine can be turned by hand, check that the
trouhle is notl due 1o a discharged battery.

{¢) Examine the connections to baltery, staster and
starier switch, making sure that they are tight and
that the cables connecting these unils are nol
damaged.

id) 11 is also possible that the staner pinion may have
jammed in mesh with the flywheel, although this is
by no means a common occurrence. To disengage ihe
pinion, pull off the dust cap and rotate the squared
end of the starter shaft by means of a spanner.

Starter operaies, bul does nol crank englne.

This fault will occur if the pinion of the starter drive is not
allowed 1o move along the screwed sleeve into engagement
with the flywheel, due to dirt having collected on the
screwed sleeve, Clean the sleeve carefully with kerosene,

Stgrier pinion will not disengage from fywheel when engine
i% running.

Stop the engine and ascertain if the starter pinion |5 jammed
in mesh with the fiywheel, Release it, if necessary, by
withdrawing the dust cap and rotating the squared end of the

[Lic]



LLEN
(1)

(2}

()

(4]

(3

starter-shaft in the opposite direction to normal rotation, If
the pinion persisis in sticking in mesh, the vehicle should
receive workshop attention, Serious damage may resull 1o
the starter iF it s doiven by the Mywheel,

LIGHTING CIRCUITS

Check the following points:
Lumps give insulTicient Hlumination.

a) Test the state of charge of the bamery, recharging o if
Aecessary, See paras. 229 and 2746,

ihy Check the setting of the headlights (Sec paras. 252 and
M,

ic) If the lamps are discoloured a5 8 result of long service
they should be renewed.

Lamps lighi when swilched on, bul gradually fade oul.
As (1) (a)

Brilliunce varies with speed of vehlcle,
{a) As (1) (a).

(k) Examine the banery conncciions, making sure that they
are tighi; replace faulty ciables,

Lighis Micker.
Examine the circuits of the lamps for loose connections.

Fuilure of Hghts.
) As (1) a).

{b) Examine the wiring for a loose or broken connection
and réemedy.

GOOD SERVICING IS ESSENTIAL FOR
SUCCESSFUL FORDING
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3. Torelease the harness and leave the seat, simply depress thie
release button which will automarically disengage the beli from the
buckle.

M. To prevent soiling and twisting of the harness, when ot In
use, the tongue of the shoulder strap should be stowed on the door
pillar stowage hook.

Fig. 15&

Sintic lap snd diagomal shoubder
sesl harness

seat adjosier

Emgagement  release alil
Toangue adjusing buckle
Addjusier

Engagemeni release balian
Siovwage hook — showing
abternative fining

R A e B —

Care of ihe helts

395, The safety belts fitted to this vehicle represent valuable and
possible life-saving equipment, which should be regarded with the
same importance as steering and brake systems. Frequent
inspection is advised to ensure cominued effectiveness in the event
of an accident.

304, Inspect the belt webbing periodically for signs of abrasion or
wear, paying particular attention o the fixing ints. Do ot
attempt to make any alterations or additions 1o the seat belts or
their fixings as this could impair their efficiency.

397. If worn and correctly stowed on the stowage points
provided, deterioration will be kept 10 a minimum and profection
Lo & maximum.

8. Scat bell assemblics must be replaced i the vehicle has been

involved in an accident, or if upon inspection, there is evidence of

cutting or fraying of the webbing, incorrect buckle or tongue

locking function; and/or any damage to the buckle sialk cabling.
181




Harness cleaning

399, Do not attempt 1o bleach the belt webbing or re-dye it If the
belts become soiled; sponge with warm water using a nivn-detergent
soap and allow them 1o dry naturally, Do ol use caustic SO,
chemical cleaners or detergenis for cleaning; do mol dry with
artificial heat or by direet exposure 1o the sun.

Harness (hptions

4. In sddition to the inerila reel and static lap/diagonal
shoulder seal harnesses, there are a number of options available for
the provision of a salety harness for the front centre seat, where
litted, and for the rear passengers transverse seat |n station WHEONS.
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SECTION V

DESTRUCTION OF EQUIPMENT TO
PREVENT ENEMY USE

GENERAL

Desiruclion

401.

Destruction of the equipment, when subject Lo capiure or

abandonment in the combat zone, will be undertaken by the using

arm.

Degree of damege

2.
i

2)

(3

Methods of destruction should achieve such damage to
equipment and essential spare parts that it will mot be
passible 1o restore the equipment to a usable condition in the
combat zone either by repair or by cannibalization,

Classified equipment must be destroyed in such degree as 1o
prevent, wherever possible, duplication by, or revealing
means of operation or function 10 the énemy.

Any classified documents, notes, instructions or other
written material pertaining to function, operalion, main-
tenance or employment, including drawing or paris lists,
must he destroved in @ manner to render them useless 1o the
CTIEMY .

Priorities Tor destruction

403,
8))

(2

(KJ]

Priority must be given to the destruction of classified
equipment and associated documents.

When lack of time andfor stores prevents complate
destruction of equipment, priority is to be given to the
destruction of essential parts, and the same parts are 10 be
destroved on all like equipment.

A gulde to priorities for destruction of the vehicle and radio
equipment is shown overleal.
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Eguiprreat Priariy Fuirry

Carbairetter and disribuior
Engine block apd cooling sysiem
Twres and suspensians
Hydrulic spsiem

Ande and suspensions
Hiwdy

Tranwmilier

Receiver

Rematg comtred uidrs
Power sapply

Alvicnnss

Tuning hewds

Hadis {when fied)

R R N .l .

Equipment installed In vehicles

4M. Equipment installed in vehicles should be desiroved in
avcordance with the priorities for the equipment itself, taking into
account the relative importance of ihe installed equipment and the
vehicle igself,

Spare parts

405. The same priority, for destructjon of compaonent parts of a
major item necessary to render the item inoperable, must be given
lo the destruction of similar components m S[ELre parts siorage
areas,

Authority

db. The authority for ordering the destruction of equipment i
vested in the divisional and higher commanders, who may delegate
authority 1o subordinate commanders when the situation requires.

Reporiing
407. The reporting of the destruction of equipment is (o be done
through command channels.

METHODS OF DESTRUCTION

408. The following information is for guidance only. OF the
several means of destruction, those most generally applicable are as
umider,

Mechanical
409.  This requires an axe, pick, crowbar of similar implement,
The wehicle and radio instaliation should be destroved in
accordance with the priorities given in prira. di,

184



Burning

410,

(1]
(21

(3
(4
(5

This requires gasoling, oil or other Mammasbles,
RBemove and empiy the portable fire extingulshers,

Smash all vital components such as carbuaretter, disiributor,
spark plugs, lights, switches, instrumenis and concrol levers,
Dresiroy the radio equipment by smashing with a heavy
implement.

Smash the engine block, engine cylinders, gearbox, transfer
box, axle and suspensions.

Drain or puncture the fuel tank. If gasoline 15 nod readily
available, ¢collect the Tuel for wse asoutlined in sub-para, (31

With all haiches and windows open 1o admit air for com-
husiion, pour gasoline and oil in and over the entire vehicle,
Ignite by means of an incendiary grenade fired from a safe
distance, by a burst from a flame thrower, by a combustible
train of suiable length, or other approprigte means. Take
cover immediately.

Warning: Cover prust be ke withouwr delay since an early
explosion of the fuel tank may be coused by the fire. Due
consideration should e given ro the kighly  fammalle
matre of gasoline and 5 vapour, Carelessness [n (15 use
ey FEsult i painful burns,

Cunfire

41l.
(1)
i2]

i)

(4
13

Remove and empty the portable fire extinguishers.

Smash all vital components such as carburetier, distributor,
spark plugs, light switches, instruments and contral levers.
Destroy the radio eguipment by smashing with o heavy
implement.

Smash the engine block, engine cylinders, gearbos, ransfer
box, axle and suspensions.

Dirain or puncture the fuel tank.

Destroy the vehicle by gunfire, using adjacent gun tanks,
sell propelled guns, artillery, rifles, using rifle grenades or
launchers, using anti-tank rockets, Fire on the vehicle,
alming at the road wheels, engine compariment and
transmisston, Although ong well-placed direct hit may
render the vehicle lemporarily useless, several hits are
usually required for complete destruction unless an intenss
fire is started, in which case the vehicle may be considered
destroved.,

Warning: Firing artillery af ranges of 500 vards or less
showld be from cover, Firing rifle grenades or anii-tank
rockets showld aiso be fraom cover.
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412. In general, destruction of essential parts, followed by
burning, will usually be sufficient to render the vehicle, armament,
and equipment useless. However, selection of the particular
method of destruction requires imagination and resourcelulness in
the utilization of the lacilitics at hand under the existing conditions.
Time ix usually eritical,

413, IF destruction is ordered, due consideration should be given
(sl

(1) Selection of a point of destruction that will cause greatest
abstruction to enemy movement and also prevent hazard to
[riendly troops from fragments or ricocheting projectiles
which may occur incidental to the destruction by gunfire.

{2} Observance of appropriate safety precaurions
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APPENDIX 1

Cruss-reflerences 10 Servicing Operalions

The *Op. MNo,” in the table below refers 1o operation numbers in
the Servicing Schedule contained in the Vehicle Log Book. Against
the operation numbers are the numbers of the paragraphs in this
Handbiook, describing how the operations will be carried out and
the Fig, Nos. of the appropriate illustrations.

Op. Na.| Para. No.| Fig. No.| Op. No. | Para, Mo, | Fig. No.
[ 87 (&) B 4 141 58
2 97 (6) 18 15 148 —

3o[ 95, m 02— 6 156, 166 | 61, 62
4 ITR — n 169 K
5 200 (1) LE] L 177 ]
i2 6 n 31 185 6%
I3 167 0 a3 — 41
I4 261, 262 w7 38 1o 47
15 103 41 45 151 ik
7 1RE — 46 15] Bl
|8 133 54 49 = I8
9 183 — 52 194 —
22 BR, 89 12 53 127 -
23 114 48 55 T —




Op. No.| Pare No. | Fig. No.| Op. No. | Para No. | Fig. No.
p_ﬁd 274 —_
65 181 =
f7 89, 90 32
ik 14 48
i) 165 f2
70 I68 3
N 177 i
12 139} 56
I-l'-':: 591
73 155 6l
74 185 69
n - 41
B 91 a3
41 1oa 47
25 261 97
5 156, 166 62
%1 159 63
92 149 58
3 148 —_
94 156 61
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SAFETY HARNESS
Idescriplion
384. Two types of safety harness may be fitted w this vehicle,
dependent upon the vehicle specification.
(1} An inertia reel harness, sometimes referred o a8 an
automatic type, may be fitted to the front two outer selis.

{2) A static lap and diagonsl shoulder sem harmiess.

185, All safery harnesses must be fitted (o the anchorage poinld
provided at both the driver's and passenger's position 0o comply
with the United Kingdom or other territorial legal requirements.

386, In youor intefests. always use the safery harness provided,
even Tor the shortest of journeys. Allerations and additions must
NOT be made to any type of harness fitted o this vehicle,

Safety harness—inertia reel {automatic)
an7.

(17 Always ensure that the belt is lying flal and is not twisted
cither on the wearer's body or between the wedrer und the
anchorage point.

{2) Mever attempl 1o use a seat belt for more tham ong person.

(3) To fasten, draw the tongue of the belt over the shoulder and
across the chest, then push it into the engagement/release
slot, A positive click indicates that the belt is safely locked.

(4) To release, press the release button which will automatically
disengage the buckle; this allows the belt to retracl. It may
be necessary to manually &ssisi the return of the belt Tor the
last few centimetres {inches) until the belt is Tully retracied.
Posilion the moveable clip as high as possible so that the
tongue is accessible when the belt is next required.

Fig. 154
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Testing inertin reel safety harness

WARNING: This test must be carried out under safe road

conditions, ie. level dry road with no following or OnCOmn g

traffic,

388,

(1} With the belts in use, drive the vehicle at 8 kph (5 mph} and
brake sharply. The automatic locking device should operate
and lock the belt. It is essential that the driver and pazsenger
are sitting in o normal relaxed position when making the
test. The retarding effect of the braking must not be
anticipared,

Stutic lap and disgonal shoulder senil harness

389, Before carrying out any adjustment on the shoulder strap,
the seal position must be adjusted, where applicable 1o suit the
OCCUpnt,

M. To fasten, draw the tongue of the long belt over the shoulder
and across the chest and push it into the slot of the one handed type
engagementrelease slot. A positive click indicates thal the harness
i5 safely locked.

391. With the shoulder strap over the cutboard shoulder, make
visual assessment of the adjustment required.

392, To adjust, tilt the edge of the adjuster on the outer strap and
pull the webbing through in the direction of the arrow in the
ilustration, until the beli is comiortably tight, The correct 1ension
should allow a flat hand to be inserted between the belt and bady,
The belt can be lengthened by tilting the adjuster and sliding the
webbing as required,

NOTE: It is importani that the buckle on the lower strap is at the
side of the wearer’s hip when adjusiment is complete.
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